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Table 1. (>3%) (Continued)
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Table 1. (23%) (Continued)
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86 11 ﬂ%ﬁi (Ponderosa pine » White " 2EY *5}1&@}1 Hm T 1% (1953),
firt: &) | GEnE), S bR, B
T32% (1908)
87 R ” o | BRI - Lk (1999), IR
HAsT45% (4 5RD
Chaparral ” ik &gei~EA L7 Chaparral @
R (44ERD
TE Lod le pine ¢ Spru- ” RAR, 4+ 7o v J/NFEER, WET
28 & %«t 'fitr% fg‘ J_E)gepo © pine s Spru 40% (1l954~195/6)
157 29 | [REH (Aspen), # 14 (Douglas ” Bk o #ul « slash #EHI(1919), P4
fir - Engelman spruce 73 &) ME T
265 %W (Spruce 704 ” Aum% WBET 2¢% (1946), Hh
ul
300 31 |8 ” = ik, I T70%
255 20 | b (Oak i &) 23%, #Hll A | #HIELA T Southern pine % #¥dk,

;2%, BERI3%, Tz Dfhs2

MR T75% (1946), Attt
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Table 1. (>3%) (Continued)

L ) — 7 I E
B ) g VYD Y S
-INe -
- £ S [Bma E
< ! s 2 i 5
o | BB & W OB|E S eR |k M o 2 om ) E2
8 = | Watershed | Area ; c % g-ﬁ Aspect|  Geology Soil g'g
58 e S|EE g a
=12 e g g
g\/ 2 - g =
&) = 28
ha m &) Eu mm
i |
(Ten- White 694.0 410 6 | SE R B Cherry 1184
nessee) Hollow | N Ybo—na
(New  Central 181,0 | 525 15 \SE HE-BH |[vwbo—snl 974
York)|New York Glacial till ImEET |(L T
-Sage Brook |
Central | 391.0 | s65 35 ' S ” " 1030
New York W %
~-Cold Spring !
Brook I
Central 808.0 | 520 5 s ” " ' 1030
New York W B
-Shackham }
Brook | | |
Adiron Dacks| 127200 575 1 ! | Glacial till | BEa— 4 1143
-Sacandaga ! W =)
River
(Wash- Naselle 14245 275 Silty-clay 3300
ington) River a— i, BO
£lvo— L4,
| | 2m%
Kenva | Kericho W 688.0 | 2200 5 ! NW | Phenolite Bicia g | 1905
-Sambret | | ’ lava | O&i+, &
Kimakia | 35.2 2440 S | " 2014
—A | ! | I
South Jonkershoek | 208,0 520 30 ‘ SW 1270
Africa |-Bosboukloof l \
Jonkershoek | 32.0 365 ' 30 SW : ' 1270
-Biesievlei ‘ | |

Note : Sugi (Cryptomeria japonica), Hinoki (Chamaecyparis obtusa), Ezomatsu (Picea jezoensis), Todo-
(Pinus pentaphylla), Hiba (Thujopsis dolabrate), Momi (Abies firma), Buna (Fagus crenata), Nara

Table 1 Tk » THAEORRESL B &, THENDOEIC K - TELHENBILBH, BHRLEDRE
PoiZE, PROERBRETMRMIZLALT, T TRIHROKRBETE B 0NREIEL, &8
DR + FIERD O « PALHORIFAHL LISV TOMBRINTED, TGRS LT
K BEEH K X BPRBFERSIN TV B, BICHEKERRRIZ, Lo T BINMEET S 0n LBk
RRTEDW L LTEM LT X3 LD icyy, HBRIGBRMEDD IS0, XE -7 7 ) #ItfoE
T2~3fHHOTNS,



BRI KRR O WL AP INIC RIT M (FPED)

L RERFEE
S| :
phiv — 8 2 = ok El
Moan | § 2 BRI AR g % @ g
annual St“g Forest vegc.atat.lon 4 ' E Treatment of
runoff | ® § o at the beginning °© & forest vegetation
g3 of experiment Zo b
9]
s 2
mm % =
460 39 A (EIER < ERERD 66%, B B Bk | BAHETE (Lo ES D
4%, 0268, Shed Gt i, B CBiack
locust » 5GHEM) (1938~1942), #1ly
Ko I - ARER IR LRI I
535 55 & - KIEASH, MESKH ” Mo RGE, WEIT%, S, 3%
SRR TE (1932)
616 60 ” 4 Mok, mELTS%, SHEEI(1934)
627 61 ” ” orhisk, mME{TS8%, HIEM, 16%
kAR TE (1939)
770 67 &t « [RIBZXH ” TRMORE, ENTEE A F 17m2/ha
(1912)—=28m?/ha(1950), —&EWFHK
2(1950)
2690 | 82 | Douglas fir - Western hemlock |~ RER, SEFEH29% (EHT) (1930~
e 1956)
416 22 oo e ?ﬁ?’d‘éﬁéﬁﬂqﬁif&i%(l%@, TEX
568 28 ” " 4%, Patula pine #f:, #REIEME
475 37 Sclerophyll scrub o Radiata pine ik, THT53%
(Chaparal %) (1940)
490 39 4 “

Radiata pine fiifk, ®T 98%
(1948)

matsu (Abies Mayriana), Akamatsu (Pinus densiflora), Kuromatsu (Pinus Thunbergii), Himekomatsu
(Quercus serrata), Dakekanba (Betula Ermanii)

Ch S DRBRRBEMBBETARON TN 508 H B2,
158, ALRADI YA VE—NVRRIIELTHY, ZORBHHERRIEDOHTKED. LbL, FEEX
MEBEERA o EFAEE VRS HIC B M ERERRRABIZ 0TI, WEDETARERETT
')Tll‘f;'#\c

1=+
S

LAEREERREICIL TS,
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0-3 BEosLLsEBRER

nI-3-1. % &t & 8

(a) BARIZBYBHKE

BARICE T 2 RTOHEHRBRERRIIO DLW 3 KADKE (1906FRE) THS. ZNIRARTOL0O
Tbhd, EFWEANVPFROZEARELTV S, THhL, HREFEMREER - AFRDRIEmML
foo HMIZRBMHMET UHEBICZOBHECKE(, TOLRFEREORBEL LbizRIL, Rk
HIDWHIZHE T B BN SHER T & 7. (RIRRIO 3 DR EDR T b o FER B IZIE—
BT, FHEERKED 1, 608mm ik UT57.5%TH - 7o THEBMEDEEOX L 13 » 12 1919FEZ KRV
THRIRTE T D19164E 2> SI918FE £ T D 3 ETIRFEIEMKEH! 1, 483mm THRIFH L H LTI b
HoTHELRIIM4 2B TREL L - TS, DERENMOMNFSRINGOIEATE 275 L, TR
@ 3 PEEEEFHHEIR3mmT, HUTEEFHIBE L OEFI9MMT, TNRFEILEICLTT.3HITHY
Th, AOC cARRRTEREANT 5 L£RB18Tmm T, HHEDIL 6% ICTHYT 2,

ZRERIT OO TRIL 5319504 E TORBRR ML L, 1 5R (BERY - 25ROE[ER
HBIZENENTG, TIBTH-72DITXFL, 2 BROHRE 3 MEDOEZNIBZTHETNTS, 8% T, 25R

TREMUA. 43 FEFHTEY 110mm FOEHR N BHINCEME S BI)BSH oML ELTVDS, £
OHIEER, 1955 F TORNC L D BIEROBRE 2T, Kl 8 »HEOTHEF R BIFMIT139
mm<T, FEEL6BRKXIHM U EWE Lo RF O™ L ERBEHHBMHEML /2 € & % Double-
mass FHTIZ L DWEDL DI
HIRBRTRESKEOKELBRAOBEL LTS, $ibb, HMRREROEIO 5 HEM & RURSE
T HD1949~19534E DR K I & F3 L B O FRBET 2 € 1 ZhiTaw, —HREROILETIRORRET
FrA1IDEQII3~19MENC DN TITFE » T, 3 oOEMEHSEZLET 22 LIk - TIRREBEROER
AL 2 L5 Lico SO S 5 HFFHTH 120mm ORI (GBMELTH) MEESINE &
Uiz, fPHHSRIGIRIRAT48. 3%, 1RIRH57.6% &MU Icts, JLBRE6HHEZTIZZ—ETH 70
BEOOLRRTIMTETITORERNIC LD, hEf oG REC X FHADE & ZOROERICX 2 HEH
®ﬁmmt$uw,@ﬁ&$ﬁﬁ@?5C&%¥btoBﬁéwmmmmmﬁifmﬁﬂﬁxbﬁ&%T
®BO 6 PEOFEHTERLFIBEATIIMm (FNFEL30%), LB THUTmm (F40%) ORMNHERD
NI EWE L, BREFRLFEOEMBEDOATVS,

(b)) AEIBT RS

Wagon Wheel Gap i ERZ B RIROBEAREFIREIC X VLD EVO D (1909FHE) T
ZOWEIRKAORE L BITKEV, ZOREE Bates® SRKO IS ICHE U1, BERMOELEE
Fekiii3s34mm, MBEARDZ1IE3TmmT, FEAEENIRL, BERIRTS 2 ANIROTIGES H
BRREMETIS4mm, ABBMEISTMMT, PRYKENE S 7. L3 ICABKRTS 2 BHET
BRI A3157mm, SN H184mm T, RERE2TMm AR L2, AWBOMIEHIT S 523
mmZEINPOELGIC &, 24mmaiEn (EINEHI5%) HBIRER THEOFEHE LT o &N,
BARAE T RIPAEMEL DO & & SITMB D Ui ¢ &850 L, BRI 2% 3 4EB D fs1mm
T, XMK%BmmmTV@otcHmwemﬁcoﬁﬁwﬁﬂagﬁﬁﬁmHﬁﬁi@éﬂﬂ”ﬁ@ﬂ
TR BAAEE T2 HEER O CTHRT L, 1919—20 7K 4E 2 RIBETHOB 14EE L, BKEDERH
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oigmE 8 mm (MM*K3.6%), LIH39 (22.5), 54 (32.3), 30(20.0), 30(17.7), 8 (6.7), 0.5(0.04)
T, THEEET2Umm (15.3%) Th-c2fELTV %, BMBOWFHBREMIZOWVTIE, Bates 50
HELR U TH 70 Revuart W H[F U ERE MO CHOFETHRITL, SEOHINERETI6mm
(En#E 8 %), D34 (19), 47 (27), 25 (16), 22 (12), 13 (12), 13 (12) T, LWyhoMhnbi
HPEMNC S BRETHEERTH > I &G Ui, DR AERIERE o708, 3 HOFRITZZAKTH -7

Hoyt 5% California #{ Santa Anita TORBET, WK TAMELSE 6 HPETERLBOEM
p63mm (HEnER23%), LIEE79 (26), 40 (12), 17 (38), 18 (30), 19 (32) T, 39 (29) TH -
1eERELTN S,

Goopern3®i3 Fraser BT, WiRIKIRHOAFER 107mm (WIndE37%), 86 (17), 533, 79, 97, 53
DOEMMBH -1 EMELTO D,

Rervuart 5983 Fernow #ERT, No. 1, No. 2, No. 5, No. 3 ZFIRICH 1 BIRIBLE « RIF5TT
BELE - @BL B2 EORMIZZNEIs6mm GEMHE12%), 130 (19), 86 (16); 25 (3), 64 (10);
25 (3), 18 (2); =3 (=), 8 (1) THot#|ELTWS. /L No. 2, No. 5, No. 3 &iiiz>
WTIMRIRE 2 FEOBERE T /ML, No. 1 HUROWRIRE « F1E - 248550 No 2FBROPE 14
OEMINTIH0.05KETHETH %o 10k No. 1 HROFE 2 LFOBMEAMNE (Lo T EI3EE
OMFIFET I LS, EHIE (B) HEhEh4a, 8, THIREL LTV, ThZOHD
#|ETI, No 108MBES FICRFETIIC L&,

Sierra Ancha g T, North Fork K Ti2h ¢ 55 REREIRIEHE 1958 £ TR BTEMIZS S
hisd o ods, FERERMSREORMBKAKITIK I N % 5 »44EMI213, 51, 15, 48, 30mm®D
Binbsidh oh, FHEMEEA30mm (AN#46%) TH -7, South Fork HIRTI31964FHIEILS
Sk 9 DIEIZIINASEG TS, BINEIIER 4 BTHERGENTR L, - 10

Coweeta FHERII & DD TH RO T LME0D L4 LT E /., 30 DBIMD 30 IEATHMER
XN, EEORBRPI9BFELLRS H L THT SN T3, No. I3FRIE T I3ERA (RoBLHKKE
L LT RS HICERHBEMSENL A, BAERTEORBIZE DHEMBRRFEL, 2HEORK
BT s UHE 1 EHRE S ZIZE DEINASEY 5N T B KEIHT 1 AKFEOHMNIZ 373mm T, 20K
BEHEORZIC >N THEMBI/NE 12D, 2 BERABIOFHIFICRTSmm & 7L 5 7o, No. 1THRTIRE
BB RO E L ARAREHUE LT %O 1KERMdmmBn Ui, 2 0%1946~4T/KES Tt
BAENEORIKFSUTHR LAY, TORBELENOLYELREALAA L THE DEDHEY, 270
mmpiOEINET—RRICERE Ui, 195650 = v BAICHF& 9 A ZLI31961~62KEETH S idh -
foht, TDHD 2 DEICHINEINE {105 72, No. 228 CIIEIRIE RS 1 412198mm ML, %
DORRBFEREOLEBTIZL H7 > TH I4E 130mm, 44EH 100mm FEDOMME &7 -7 No. 19 #
BOTRETRAREERE 1ECTImmENL, Z0HW > VHETAMBEHRET 2 IZETLTHMESLH
WL, 6EFEBKAERTHVSDICE s/, 6FENOFHHEMBSomm GEMF 4L FB) TH-7co No. 1 3
BTRBEANBREE 1 ficiemmifu L, BAMECREIZ>NIFEHFITIFETHRVEME S
STchs, TOHROERT 152mm OMIMBEZ - 7o TORIBEEITEMEIZNELEY, LhrdFELH
EEERET 2 C &Ik HSommyi R O—R IS IS 2 EM A & Shtc. No. 3HBT bEHRD
RE127mmiIEN L, No. 10 ¥R T3 M4FEHIZ b 2R FpicFEF2mmBEfn L oo No. 40 HHR TS
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BERIRTELEZ#D SN, No 41 TIIBERIRT0mmOIBEMHH - 708, BERICIFETEL
bDICELS L. No. 6 WIRIPTRRENSRREELERD O/, LibL, Z0OHROER, %
LTEHNOERT2HEBITREMLE oD, £OBEMUIZT», 54EEICE 17T0mm Oin &
17z No. STHUS TR 1 4FiC 286mm M L 7. No. 28 F TIRRHHRIZHRS 1 FolEhnid s
200mmTH » 2,

San Dimas HEa*UDD Monroe Canyon HIRTiE, EEASREFEERT 1 Fic 10mmo@nis oh
foo TORIZEMK, Chaparral CKEREAERICEELLOT, SEEDOEAS LKL RS ZHEL
FAbDO L D DRBREFBED D TH - .

Three Bar JREVT, (LKIFHI~®D Chaparral OEAAREIC X > THH LR, BABTFIN
1o & Uk A ORI L O b FE7smmER MBS Lic. ChicH U TR T, Chaparral ©
BASFFINLLY, LEWZLKFORIEEIKEB LT 2 EBEID LN,

Meeker BED T REFRERD 5 PEMEDT, s8mm CEEFHEHERZO2%) OMMAED 51
s

Kenya gD Kericho Sambret B TR OPMUIRE O 1 F£12103mm o N, Kimakia
AW TR HRY 3 FI8 457, 229, 178mm ORNML 517z,

ZOMM ¥4 v TS, Harz | THRHAKER L EREBEVSLB I, RFCOHTHUBSERLES
Ehor T EBHEINTHS,

P EDHEBRIZEMERIRL, TOUBROMHEEESL D E L BRBM~OEREEDRA, 55001
HRIZ X DRI OBEE &> SERW LA bOTH 2, BEEKLADOREE LT 5Lz
P HRAERT B C LI L AR BES L RB LS 5.

Jonkershoek Z4lH2I18N1B1U0 Gy Boshoukloof s Tt Radiata pine Ofi$kik 4 EEHH SRH
BUEY, RERLS SO OGEMMBE B o7 Bk 8FENCH T S 4 »F (1948~1951) OEHRL
l266mm, Z@D%I3109mm (1952~1955), 104mm (1956~1959) T& -z, Biesievlei ## T4 Rad-
iata pine RE#H 4 ETHIMHAT Y, 79mm (1952~1955), 142mm (1956~1959) DEALTH - 7.

Coshocton RE*"® D No. 17258 Tid < 7 HAHK19T BiC135mmOgA H358% S ik,

Pine Tree Branch FB¥WTIMIEOHEKRIICE Y, 16FEHT6~152mmOFFEPAED oh i,

White Hollow RER¥OTRAWBOFMKMBII OIS, 17T FREFINBRERZZD SN -
7o

Central New York HER%% @D Sage Brook, Cold Spring Brook, Shackham Brook D&HIKT
RAEMOEKE (2hehn29, 24, 195£%) K2 hZFhTEH106, 172, 130mmOFHED D SR,

Escuner®iZ 113, Adirondacks F# T DIVEITOREIC & D FF196mm OB D S hiz,
L LEDHk, BoKIZLD—BHAIEKED L L 245mmaEmbizd dhi,

New Mexico 3¢, BRERMICKY REINLZENLEBHERE S, KELTHE (F&LT
WAR) AMIB S-S/ HEDOERBBOELHER SN, ERBEBIKELNE SN, UL, FiK
BORAOLTEYD, MUADCEFICE > THRMA SN LIIHENIHRT E Uh - 1

MarTin 5393 Southwestern Washington ¥E&HT, 274EMIH I VEES 2% (EH) ORI
AOEBLIIhs et &G LTS,
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I-3-2. FHKHE

(a) AXITHTHRE

HILSPREH— 2 SIRO1B50EZ TOBRIT, CORXERBUIFBNFETHROMELEFL,
ikt 3 SE (1948~1950) DEHTEH (6 ~118) HikEIT 110mm i L4cas, &8 (12~5 )
PRI U LIRS SN IR &3R4 Lic, ANF L3 BT D 1966 - £ TOHEENC X D E 1 il
(MERRAP>OBEREICL S MARSED o N> AETOHE) Ot RZTEEBEZHRIL,
HX# 8 pERETLIZOMMBREMAEEY, Chidk 2o BRI IBTEHBORLD 1 HLE
Al ZUTHENESERICI D BRSIENMTRIBRIS UM U THERZRAL S 508, HIERITHH
TREABECEEE D, HI2VEBBERRICI > T LAMNMSS SN, HRZEHMTEIRE T Dk
ZWENLEONELE VDS &S, HERIMTH 2B RTRBEHEBEORIE - RELEDLOH
R 2fEADIY, ENCXZBREZLIZECIDTDREDITE - LA LI, T 1955~756
IKELAREZ10EEFE T 5.9 ZOWMNAE S Tcdt, ChikEE LT 2 SRFWALOHS OREBRFRIZ X B
WA 5D 2 FRAOREALHFTEOHEMIC LD L Ui,
HEROPREN-—MeBLOLEOBTCIDEE (6 ~1070) HBEMIREREINL, BERENG
BHEOBLERGALTEL LT HlEEEb . LPELICO20LTRD, LRORBHHoBRLE
DOBWFIREE TR ER] (1951~1953) & ik (1955~1958) THEL L T %, 34bHH, BK#®R %
Qu=Qe ¢ (FcFL Q: PIRBLERE /s km?, Q: Q@ ORDEDLEAT t HEADOHE, « %
¥, e: BRAEBODE) TEHOEEZHDELT Q- a2 BlEBXCTORTEDNIRROFETIHIKL
703, EUVERED LN LLLAKS, RAXOBEFE2 AETORMERR, F57T3
LERESOREWER L OBMUAI S KEbONASKTETE RV EHE LI,
KESDEEN—MROI60FEETOERICLVER (B8 AL o101 & T) MLRICRITRRO
ERL L OBRNERLIHETHRITL, REFEKLEEXV ohicEML, ToMmBRIEKEIZERT 2
TEREHE LI, CCzBETIMETRENE26~10AcL, kAL 8~10AL LT EhoEME
BYMREZITDIEO.

M) SEiCET 3R

Fernow HETRAETHM (5~107) ORHEBOBKMIEIC X ZE(LHBFE,D 5N, No. 1 FEAT
HEAAMEROLE, £1ELME30.5, 111.8, 76.2, 45.7mm, No. 2 B TREEHRRZOHE
B U <17.8, 45.7, 17.8mmOEFHZINC & b TEELMMAED SNic. ¢ OBRRRBRKEEINS
L, HROBEOHLFE LTRHEMBBBEMTONS I ->TO T L, U LIREH I ~4FEEIZUE
FERLGEMMSECEREER L. B LEDHMEI/NEODR, RENZEOKFEONATTEDONT
Y, BEOEMNENCEEFELTO S, RIRBODSE WIS o CIRERIRAETTS - 72 No.
5, No. 33hHiTHd, BETRUH - LBEINERE S bishhvi, /4, MNEREREE & SITHERNYT
B HEHEBE L ERNERICH B C EBEID SN, FKRBEZII~4 &L, RRICLTERHL
FekE SR, BRIRRMEE T & 18- o8, {10 3WRTIEWME 1L 200 L Uz Oiinhiid, £FHEO
ZRICHARTEOHTRE L, BRERTE 1ELH22, 15, 13mm, EEFRRERKTS 20, ~mm
BET, WENLENENILS TV EBELENLTRL P -1 £F « KIRMYIROR B & EMER,
BHEHEDOFERICFE LTRL LT S HIAE] 5 hRE NI,
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Fraser-Fool Creck3® G 3EEI T0B MR 241, FHREE BB, 20—FI2FH L
RoMHicEC Y, RPAMIMBicX 2FORKIFICREZ 57,

Coweeta-6%C 2 By MTH BT A& T12% OREBRIRIE TE (LD SN ish - 7ohs, No. 1ifiHicid
MU 5% DREAERIC LD HETHMFE A7 F6mmIFML, 2 DHEOFRIC & 5 A8
Licht, £OXRBAREFTHAMCIET 42, T4 No. 17 FHET, HRENCI OERGAIChE - THEDN
HEH o, EEmbic@Emasmny ohicdt, L EHADHAERULAELCRERREENZEC SV
Hhmhis EdEf s e, Dis® 3 No. 13, No. 17 F CHREIC X 5 EFKiLBEOMMO KB,
11~2 ORI T » 7o £ 34 L7c. No. 19 IR T2 Rhododendron (v v+ 7 37 @) DF/ARE
UHMELTE B ROIBO XS ICRIFBREINLY, TOMRINKHER 1 EHL o 64EBZT
ZhEh48.8, 39.4, 29.7, 20.3, 10.7, Lomm&ilL, Fi920.3mm ORINTH 7. LhL, 7
FHiIR 8. 4mm DFL LB -1, LHLAMFKHBEOEMNGZ, choXDdEh-7 ™, ZnoH
MBREKEE RS USBIERERSLSL s o L SN, BLEBITEDT B LRERINAT
BHAOHFEZFINACEE LBROETI#HEL L LKA T &Sk, No 22 FHTRER
K< TORAMIEATHR SN T, EFHIMEHERINNL, ZoBNBILPRRNBILDOEZRLI K
ol lBESNh,

H. J. Andrews 3B TiIARBEEFE D 72%, Douglass fir phz 8 B L, KMWFDIGTEMLEH -
7e#, BRMMERESHITHEN (16%) Lk shi, ZoRERINMABATREOHHTS 5,

Rion 5933 Arizona JH® Workman JIIFRTHE LR TR, REKTERAH T.68DREIL
EERDORFCTREFHHOKILBEL LD e L MEL L,

San Dimas-Monroe Canyon$ T3 MEFCLOEN (5~12A) iz6mm, &L (1~4H)
4amm#NL, F7 Bell 2 Tid Chaparral MR IR KR, ROEH (6~9 ) DRLER
ML, £D#%ILKT Monroe Canyon, Bell 2 Dfiidbshedk LA REHHBEIW o picfinli,

Drtes 52 Halz (LHIORERT, ERMKEOE LY, AMHEMEIERRESHRFRL DDTH
ZEb ot EMELNK,

HaxroLp 5339903 Coshocton-172 T, #EMEBFEH LB AL (194812 135mm) Lich, 20K
;o (94mm) FRIRWICR T D, BB (dimm) SEBFBHCE I~ EBE L

Jonkershoek @ 2 DDk, Pine Tree Branch, Central New York @ 3 DDk D LR Tidk
HICKDEFRBBERBL L, Z0FHHERASHATEN,

0I-3-3. H & H &

BRDEOW T RT T HEAE AT LIcBid 15 {, Fernow RERWHIE LA LE—DWTES
J. CORBICEY, SEICERSHMIHRETIICRR UL EFIR M SRAER S, EERHRRERT
BTRLAL6~1IADEAICIEL » 1o MRBROBINE* HEd 5 & FREBOFHERE LD EKICK
&<, pOMOBEDNEE SN AHBIRR - BRRRTEHRTE, DT I~11ADMICE b TS
PHORECFRGCIGINZRD LT EFRD SIS, RIFE LIS - THEERAEE L HNEOR
i PROMY & SRHEERS B E L, SABMBEBSHACKEL, SEANIVY, #ingId
RAKKEV L bR SN, AYOFAICRBECEELRINGZEA LS, PA-THLLEE
EREABH > KESOATRIVAAE & biciinl, REEETHOKRT & & b ITEMBAREKE
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W, TORBMEORFA~OFECKHHMEI/NE L BEEASED SN,

FL SR BMABOIBOEFZ TORRIC I DBMENEES N, BT 3 JITEKFEHMSHEL, 4
AOTKIEEIHED LIl 278 Ui, hF oA L 1953FE E TOFRNC X O BMAZT L, ki
AR FEOMBEETEL, RIFINCHE LT3 AOTRBEMERINL, 4~5 BT T 5 LLMEID
7o

I-3-4. & Kk & 8

(@ BAIZHIIRE

sk, BKBBETR- IR, UL, Cc @l UTHEBRO & & ORUKERERE LR
BHb, EFWRABRRICIVRRINED bRFBCHAMBATH S LHE L. ALSDREHR
BROBRICED, MTAEFIZEZ LN INIEEFHOL EORAK LY — MICRETRIROYE 8 % &t
U, fRBBBARBSRAICIE 5 oD 0B SN D05, HEFEINICHERIEERIEL, S ook FEG K-
TNZDT, SSXEHATHREOMKIMHEL, BRUOBEIAE - HROBKICOINTE, £
Ho R bbANEVE L,

B IR R KEBRDHERO 2 DO, b5 ABA 30 ELED T H < VR TTRICEARLSE
E¥ ML, RBABEBRBRONERT H= Y ZOMERTHRMERLZ 2FHE» 5D 2 BEDEZAD
BUNRE (m¥/min) 2B L, FIALCITEOHFBRELDKREL, 5HESTH- L EEL TS,
L L, INKREVEESHZ. Kl WEDORBRDT LM IKBRAEMBR O DT, BOFHREH
BoThictdbEAoh, TOMOMREBIZHY S 2MEIH Y, HLEPSMEATRBBE IS
ERMNELoNIDPOTH B,

BRI KARBRO 2 2OFE, ¥ 4 b b AFEHHRER E 2 ¥ RO & B o NRHREZ,
5 PECDNTHELT 3 3 A 5L KEEAVN A, (D 9 2 B RFHHFROF NS LHiE
Ltco ZRIGHRBHEKESLEENSA S, VY5 Emmental HE S, Rtz LTRRFEICHE
BHEHI.

kB B R - 1o — DRI, RSO ENEBRICEZ DT, 12~2 A0 3 »AMOF L f
DBEARRO S BAKRE B oo K I ICH B Ich, ZDHIEORAMECESTO L0 I MIHRE b
HEE, KEED > LHM LTV 5,

(b) SRicHTBRE

Remvuart %)% Fernow HEAT, 50, 75, 100 gallons/acre/day # ¥t LTENFho BFEHE
PTO R RFNETHERT 2 HAETRE LTV S, R0k, RIS 2#FEE B R £ K
¥, MILFIRONMIIREEOMEE B EERY, EURLEICLS BREDEELB LTV S, TOMKE
4 MAFIRE SV ST BEBED Lic, COCEIYR, HMNMMREGEHE Sl i ¢ & %2R
L, RENEVLINIEEIBOCELRENL, UHHBHREUMCE IR L ->TH, EXER
DBIREBEV oML E2WMLH T 5.

Coweeta-17 Tid, B ZEKDIE/KHLZ MU 730308,

H. J. Andrews B Ti340% OHHARIRIR TIEKFTEE 5% L, BINRE L OB IRRREHL
e 2 A ETHIM (0.1mm/day) Utc. {hOFRET BRI D7cd D 8 BIxEFH, HI DR/
A 12~18% 8N L7 &L H 3o,
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Pine Tree Branch HER¥VUCI3, BRPMOWHEATIL, BHOBERMTAREBIBE/LREELS
-feiH#E IR,

Jomnsoxy 54 {3 Coweeta @ No. 13, No. 17, No. 19 BT 2K EH BNV ZRIBIC LI DRBER L,
Coshocton RERICH T B HHKIC & 2 RBHERAEKHEICTTR LTEET L. $ibs, KBV L
RER, H5VRIERTIRIANIIC BT 2RO & 2Dk LV— b, BRI TH 510~117 O, A
#1230 B IERERIARI O B REW LK, EROBRINREHRES S OO THEREF LTS, 7, Jonnston
SODRRE Lo EmRuk A AV THRE L7c £ ¢ 5, Coshocton KRBT~y DHEKICX S A E T
BOEKGEORAKIL, 91D D 6 FEMicit 110 /s/km? 55 0.10/s/km? {T72 5 DIC308, RD 6 4|%ic
1226 B, F3D6EMTII28 BLHY, MEBBKBARLE 2. ZLTHLIIBLT3FBREH~EB

v BEOHH T 4mm S RMEKFE BB BD S 5 7. Bic Coweeta-17 TIIRMEN 20.04/s/km? »»

S 4.7 fs/km? KT BDICISH, HREIHKIT 63 Bhhorc, ZOMORMEKF M ILOEINZ4mmT
o7 No. 13 Th 20/s/km? 55 61/s/km? 218 DT, KEIF165E D2 -7 b DHREI®RS2E 1T
13D, BEAREEOEMI 10mmMTH -7, Noo 19 TIITFARIES 14 I/s/km? 5 9!/s/km? £ 5D
T12R, REFHIZ27AT, WIS mmTH 72 L HE L2, £ LT EBRD 20, 144/s/km? PLE Ol
V— b OESTIIRIFNH TRER B - o & LT 548, ROMHK, AloRoaziik-Ti
ZEDBEAZ LN, Jounson SOFERMBELOETIUL, MBI 22 LR@HREVZ XS

& 51T Jounson S, PATFOCT EHHE LTV 5, Bk (10~118) 318 AD) 7+ — VOBHET,
EARBEOKMNTSY, TORMEREEAEHTRENSNTSS0, No 17T EEH9mm (92
%) OEMMAH Lhic, No. 13T HRMEEML7hs, BEHEOETE LS TED L, 15F%KITIIZ
ALERFOREICE Lic, No. 19T HhTHIEM LI, 6 ~8FB CREKFOINEILHZ 572,
Coshocton T kit 5 M OFEHT, cOmMAMOREK L2 mmOD DA, 13~17 4EE 123 0.8mmiZ
B L7, M0 AOMERO L &0 (EK) FliidZo0 T, No. 17CRREHRISmmEEML 1.
No. 13 THRMEEM LA, 16FEIZIZMATE BRMITIE - 2. No. 19 TR WA - 70, F4
ORAERMFEE No. 17 TRWALSH»IEFML, TORTEMEMSET LY 5 L &biclmarhal
139, IORFOREBEFEMERBREINS LS - Th o, 3 Z—Eaginiios 4 & & i,
No. 13 TRRFBHBFAOBMSET YD, TORBERFOLFTLLHIZ, LEHITENRMNECH
ZEAHBH SPICED Dhlc, No 19T AT - 7cdt, 5ERTEEIN AL -7,

I-3-5. § XK & &

(@) RARITEYIRE

ERORRHNRBOBRICLYD, ZORIEALEREDOHABIZOVTHRTNS, b5, —i
FEEEBKEOLE GEANNER) ZEPTHRO BK0H (1 mmETFOBROEA &RIFIE THER
EDOELLRLBDDRERN) KOVTRYD, chik s 20HBRRKIXS L, ERROFHEEZRDT
ENZFNREFBROKEE L, THBKEFOLDIC20T A LTFEEDOLEE Lic. 20
B, BKEZ—HEEEOmmI T TERRRESERI LD ARE L, ThULETRFEONE (G- 7, &
PRKFEEROERTH > EWE Lo CARMBED ELDTLRVHED, LrdEbDTOUDH
HicESnTacd, MEHRRECESOMERSS ). L LZOREMD SEHET S L, —HEiHE
LEHDTHT, RKEITRIREL 4805, RKRHRE L BECWBNL L5, COERENER
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0.48~2.15, 0.53~1.950OFIIETH 5,

ZHRBOMET, Al oRIveommPl EO—HlEFEIC X 5 2 BiROF LWL KA RRGT &R
ZNEh6RToLHINL, BERBROMKE EORED SIEKEIJRFEZL 28EICWML, BALKE
B 23RN ¢ LERIR LA, CORRIFELEIHTH 20, HEFEPERBICHREOKRED
HOMNBINGEDATELHESS A S . WIEEVIZ1954/EF TOMS0FI D kBRI E LD, chiEl4D
—BEEABRR TS, SEETHKE IMKE ~ 7 RINOFEEEZRY, ThThRENT%IERH Tl
Lo ZOFREFHRPILFOREERICE T 2 kit ke — 7 Rmafind 2@asss2 L%
Rltc. BEORLALERD OHET L, —ERNEDLEROFYT, HKEIIRERL 156, #X
E— s REEL ML &t b, ZRSDHIBENEN0.73~1.27, 0.85~1.38DFEATH
3. COFEHBORT SWEERONOENBATRWMROZSKE , LEHKRCEIMBRES S, X
SICEHER2SRE 1 SROEHMICHY 21K — 7 HRORBL T~ MEMICHELERBESD
AT EETHEHHIDT, MEDLELS Y, LOFESNERTNRLM TLE L. 20EREOTGIZ
RIRFIMIATL 049420, 102, RFHIMET T 099£0.206T, FHPLT2HROEC— 7 KBEH I BRDOEH
L DRIFANCAI 5 %, RIEAWIOHBAEL, HERRER2SROE-I/MERBHSBRE LT, T
RERLOEDSEHFEMU L L/ L,

BRI AR D BT A58 LA Z R OO TN SEHIE LTS . FHER O 1961E5 BH» 5
19624 8 AFTOJ/EWHEO L~/ HEK >N THELA L 15RO —7 HilicHd 2 25R0zh
DHOHESHZRA Uice £ OMRTHE0. 8410.26%1F, FHLT2E5ROC— 7 RBEHBETER
BRIFROETNLY/AE D, KFFED21%, REETRFLFIOMM L V26B/NE {57, L
LTS 5 &, NNUKOEARBBI /NS 50L INKBBKRESBZIONTEIBDNPEILILY, &5
R EDMAKTIZBITRESBEEA LS » 7. T LTHA0. SEIZRUTZ LA SN, b
, BEIRC—sHEEEMT 28055 2 L20E L, KELZORETRE, BER1BHEERR
IMmMEFTTH -7

HERRBEILSE (BERLRBRH)OUDLOBOTE, Fo .y FRBICK D BRI SHER LK &2
FTEBIZOVTRE L. HiRs6 o hslmmiced, 220m20 2 REMELTEY, 551 KIiCig. 4m,
HELTm THET (Emboike, BBy ~Yvs 77 772%£5E) 289, #HRRIC
FIBEEFLM I Iy -y 57 752%8Hh3& Ui MREBRICIDE-IHRREIWALH»
NS D, MERRILOME » ©~ 7 IR « IR TOZNZTh ORI, SBRCEERR TS
ZRBNLOHEREET,

B SUORFEO MLRBRD19514F & TORKKR (548245, bB274) kY, KiFFIROF KB %
M — SR RO R MOFA R THE L, Z08RLATR, RIFE 1 BRERV ThOERTE
FTARTKRE L (RIFATICH URIRH%I20. 76~2. 95(%, SEHL 966%) o7, TAEATD 2BHRERVT
OB TRT TR E { URIFFNITE LRIEH0. 48~3. 4145, FIHL66f%) M- &BE Ui sl
AOBMERFEDHIII L 5, FBICLTHKE— 7 HIcOVWTARFH L, kA TR—IHRHRO1IE
Fh 4 BRAEROTHOBR TR E . (RIRERERITND0. 16~2. 185, FHL.1745) 14Y, BEETH 4
BRAE RO TR S GREENICH LIKERKRI20. 22~2. 005, FHL.08f%) M-/l &, TLWBOKET
BREANCRREDL D - 1088, RIRBRRBLSBRIDICREP - EBHE L. S0 A FOMWEE
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DOLFRO1957E £ TORKERD &, KB RIICEEK € — 7 Fifd (fs) &Ry, 1R -
ik« RERE O 3RIANIZE L3, TNTNOMEIC OV THEF O 5 ©— 7 B TORR
M« TOMOKA 1 HHENE - AKX EOBER/BHERERD, &4 - WHAECHBEL, /RIE-TF
Wizl Y €— 7 MEIMMEAT 2EMERD]. LOLEZOWMBIZEHDTEGHNT, SoRBoMTE
X > TEHEINED, 100//s PLEDOKHKTIIHESEIPHEEECORBRINE LS, LTHRE
DOEBINELERICHONI LK LA, 1% 100//s Pl EOHKIITE T 70~100mm§|# o —
BRE, BR1ENERETI2~18MmOEATH s 1.

B ST N —R S ORI B O HKERZE B, BAHER%k L a8k & 4 00 L ORIRE
DPOIHENREEEL, ThbhoB#E M Fo s 7 EEKMA M Fu s 7 724 KERICONT
WEL, MRROZLFEFRTHREB L, ZORREICRELELRL L, -7 KRB ENRIREE
flicE@3EBLonn L L,

BELTRN S ZEHERHEHRELOEEER > TOREV, KEDRTLOBRER-TED, &
EENLAHD,

P 570 AR IR T 1. 1~28. 0Okm® D155 A% & O, —EEFRHBESommIc X 2 EkKREREL, —
HERBEHFZUEL, BEOERIBIFHE RN TRNEG ..,

q=3.22L—0.44W—2. 44Lc—0.07F+15. 8

122U, g Bkt (mdfs/km?), L: v ) —7 vy, W EgHIRIE (km), Lo : 3EEHED
B, F:HwEy (BWEREL 1km? ) OBEOTLFMEDT) TH5-

FLHFOVRERGHET, 2HOCHFEERIE VRO 2REB TS,

log ¢g=2.259—0.171 log ¢

it log ¢=2.351—0. 216 log ¢+0. 047 log A—0.124 log B

U, ¢ BUkHHRE (m®/s/100km?), c: ZEMWEER (%), A: #HREH (km?), B:RE¥HE
(km) TH5.

ZOHMBRETEHSIN AL > THIT RO TNE, ZhoDORBT, HKICHTI2HORK 2
RTASTH 5,

FREREAERAEERICET 5 4 RBRFBO LERIETE, KADRIFUHRICBLTRABHEA
K B RRF M IHBEOEMWNI VT LA L, RBPRF/IFRBRO 2 DORMERKLT, RHKOR
FRFERCBOTE IAR AN 2RALHBESNED o EHE L. L L, TRBIZIO0TH
BAMICHX SRR E DS HBtlORETH D, Btk IMESS 5.

() AEcET R

Rersnart 5%03 Fernow BERT, FIEFMBOMUEATEZMIERE UTHOTEREG SN © F &
T, E—7%HE (REREO ©— 7 FRH 1063/s/mile? 27 7234), HkR (—HoHKET,
IREAEAR > S KA ASEIIKAL & € — 7 AKBED chlkALIC 2 - 2% E TOHE), 10£t%/s/mile? Pl FDF
#i (A~xoitik), 10ft3/s/mile? X LOMEOFAS 20 RBEHHORED 4 BORBKNFENLYEE
KABORERF &L UTHENT L, ROXSIZHE UL, RIBICLZEAKROE NS, ETLEREGZD
HOERFIEASNTELHTEYNT, M- BLOMEMBEZD, BLALBEDOZEdH T
BRFETREROEESKE , JURRIZ LA EBEEIEH » 7. MPEFTHMICINmAME T b, 4



BAARIR S K CRBMO BB SN RIZTHE (hEF) — 23 —

[REARGIZ 3R « D ORHGBE L » 7o HRD LBROMKIBRFICRIZ TS L MR ICHT 2D

BEOFEHTHBE, E—7HBIIAETNMN 2D TIRAER, KIRAMIT TR 4BR, F4KTR4%
HWE ot ARRIZLTENENOMIZ DO THASIR24ZH, 3%, 7THHEERD, 10ft3/s/mile?
LI EOHKBIZOWTIRTSZH, TLAL0FBOR, 13%MERH, &S50 10ft3/s/mile? Pl FOFHBOF
WEIZOVTRAL2SH 1%, LUBHTH - 1.

L L, -7 HEOEFIRMICES T 221%0HME 0 5> 0 13 7 FOTFEEHE L PEEBOLTS
h, ZMOPIEENEN L BOBLD 1 il OFA 1615 DI E T E D TR 5 L FET, 0.05 KET
HEFWCHBRLAE S TNIEB%, 161 BHO 2 HiHdH 5. FrIC L TEREUHEID 4 BHDE, #936%
DFD I SRASHDEME TOLKBEMOFHT, 0.05%BKETHRIHNL22%, 36BOHD L82%DH
MO3HTES., BAROESIFEMRT, LEHTOUBHEMEND DIZ 5 ~69%F TOEHT, HEXL
bDI3TE, 69BD2FITH . TRRMPED 3 HBHINELL 301, IBBLH» 539%HINE TOFEY
T, BHELLDII0XENO 1 ATH S, (LD 2> THRMUENEE b ORETH 3.

Bates 5% Wagon Wheel Gap HET, B/KRMEEBKADOHSEHRAINLI2: 1 TH-b0h, HiX
BAT 1L 7t ZHRIEERUIBEL B 720 BTV S, ZORBTIRMBKSERTBOKX
BT, ZORERBHEAEC—I7BEEBORIKRE N -T2 HDT, Hissere3EO L~ 7 HKEME R T
X OS0FBHEIML T EiTiE B EBTN S,

Hovr 5#2%ij3kdDd Santa Anita JFET. LIKEHROFED 4 BIOBEHRICKT 3KEMITETH -7
75, 2EFENCIZE & A BILKATOIRIEICHE Lic S 4t L.

Fraser HERWDTI2, BOMTIUKE— 7 IHRKLAOAEF L TOOTREHIKE->TRED & 5
T, 0BREREB LECHOT LML, 2EBRBBO LAY, 3ERICINBEO0FHEL -,

Coweeta HE D No. 13, No. 17 FEDUD T, HREEERIEOBRAC -/ FRICRRAEXN
B EDEDIIP 5 7c: THIRRIRARIZ WD > BOZOYIZEGT E M, LOMESHCEINLD 2T
CICHFEMSH D L shtc, LipL, No 3 R TEBTHICX S NKOBERL E— 7 Hil %, RENERR

CBHE - BROBETENZNIFIT 0L S BA, WIHEIE 0.46~0.58m3/s/km? (7o 7 L, — Bk 46
~52mm, FEAI0EIFFRL5. 7~23.2mm), #%30. 96~4. 28m3/s/km? (22~44mm, 17, 0~25, 3mm)
T, BEEFRZLTLEETLIBNZbpLDOT, REDOFBE— 7 HRMEEDP ICK & (F
4.23f8) ZEAERLI,

Harz [ C ISR T ICH Y - A TRk e — 7 HERHERRIROFBK &b orcds, E
BOZhBHRABOFFRES b o1

Tennessee f{0 White Hollow IERBOT3, /NG LET 200 ZANIETELTWL, JEHA
W4 (34%) iz Black locust, EHiDO = vzl Lk 2 ~3EOHICEBRO -/ HEBIIEREL, 1
BHDOE~2TH T EFRVSD LN T, ZORRBINSGIV IS ITHOTHUBONEINED LI 572
LR, HEKEDC— 7 HBOFAERRE IR E &S ITBD Uic, 70 & A ERKIEROERORKE~
7, EHANCIRI0E SR C > T, —EIZ5 B ERC 2 ¥ — 7 B RERIIO 49ft5/s »»
WEH20FHD 3it3s [ThE W ot, XBOC—I/HBEREOZNE ECRLETIHFROD 72~100%
O RKDEL TR HE (AR OREVHKTEL - . EOHKOREIC OO T HER
PhicEREN:. L, BKIETOSDORELLE L. TORBERIBMSHEKIZTT

>
2
L)

ﬁ'ﬁr\‘
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8, MRS ORUTEER LS > TR AILEREET S,

Tennessee D Pine Tree Branch BBV CREGMSLETHEOREBMHIETHAER Lk, &8
D=7y IR EERFIBOIERMISHBITEKR L Lic kb, ERUBIIEL Lic, BORIIFE - FRME
o BT EBAACL > TEHL, PRHEDI~BGOMEADO D Lo, BT E T LEBHTROH
Wi otch, CHRHIERS1EPEET LRSS I LBELTVD. E— /7 RRLEDICHE
B EFE LR Ui, ke - BIRAME « BTLBRER X -TEASR Y, BELEOE— 7B
TR HD10~30% DD S D L 12 - 7o, BKBOWNHEIZ, IMBLIEHLHIE X 2EOEHER
Dredic, BEShIEBEINL, '

Roruacuer®®{Z H. J. Andrews HED No. 3 L THKEZO I HDHEKRE SBRFE LKL, T0%
EBIMER L TBHBRELARL C— I MBICREAMEL o lid oo, X LBKREHRZ, BAOLOT
—EERE (3 Bf) 313mm, 1K AREIOmmEBETS - #E L.

Kirrreocs’ {3 BEED ZHEF 2T L, BABES OO C— 7 EH 0.65m/s/km? Z#dz LT E
NTH2, FEENED2OEBEM»SD0ENIE 5.38~10. 75m3/s/km? HB0VRENLEICHEEC &
BB, HICHERELIR L CIREHICTER « BDE5 5, A LIREN 5 1E20~40%12 EDBITH 3
PS5, BT D EHHET B T LA L.

Axperson? 513 California MOBHRBICO>WTHEL, (LATERER < BkHE OB INERE & OBER
ZHAEL, k% 1, 3, 7, IBFEHORFIRSLTHELS E, TRENTHIED T & F - L iedaiRm
BE (LXEHOWAC >N - RERAETE) B$H5C s, LB IEZ I ONTHBOAR
REBBGRIZLNAC AR L. 2, XBKRIERREOBERERRBLMEL, The & FEEs
BEGRIZ D BEERN « WBEF L OEERBEEZEIT LTRAER TV 5,

log @ =3.624+0.928 log A+0. 723 log P +0. 860 log 7p+7s/r.—1.152 log C

LT, Q1 E&AME (ft3/s), A: HitliEE; (mile?)), P :RAR4RHFE (n), 7 : FEEOAER
BICHET I, 7 MBOQIERICHE T 258, v MROTRICHET I, C: #5E B H 5 - $i8
RETHETBIER () T CORTCOBEHMATTH LT LKEEND 5.

California MEIET, IHKEFFARBEIWOELLILKE L ST - 2 LDENFREOERENE L
t&CB,%mﬁH%k'¢-mMEﬁﬁée,mx%e—aﬁﬁu%n%nz~3,3~m,m~m%
Lih, LKHHOKE (FAMEOMEEETRT 2) KIVLUKHOE—/HBIZLEF0ILETAH
RI360, 40, 205FELHEEINB E Uice T 2RE IRBROMEB, Ld - THERLOWNTSH S
LEni, '

0-3-6. FRERHO—#HM

HE S RIERM M O— R EEVHEREEOTHO Y OR AKHRADOITROREE, THLBHEEFEI
BYLBEREZC S/ AENBRAE L ARHETEDT L &L, BOOLRRONHOERTH -
LA OHEATIE o7, EORHMESOHASLTHAREMNORNEICLEEZRL, AMILERGELBR
KBEAEOK THRBROLEATE, LIFRbEAONB—RENEO LG L, e EEY
OB REOEEAERY BICHE S - 70 ’

EEOR 2 SIZ e T 270, KBHHBOTEEKED>OEY (HELFAN) TR L
ZREL, COREHBEROTEERFZAEERO 4 HBROBHERF L, HHORWLIRK T L&
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WhEnE L,

hEF 570 I —RRESE O LAHIZEERENSV ZELTMBETHEZI LD LW I EZ AL KT S OF
MEEA RO TR, EHETVIERRYEAVS CEEREL, ok BHEEIERRRD
BirBHEROAMEESEZEIT, SEMAFKLROEN SVOREZID LA IZERIRTHE IR
FEATORNWZETHFEL, TNZAHLT B2, Davio OBREH S L RILBMEEEL:. £ L
T, ZHSRBHEZRAY, BOOILREROIMTHE T TORENC I VT « LS DR OBRIT & 5 —#k
OELEHNI . ZORHRFRE—MSET T2 HETZRDL,

FODRE SCERFRRICK 2 HEBAT, RUF0RES OREEE®R LAV, »oRiORE
REZOERBIZANSEAEIEL, THhICE > THEAEEMEIRO 4 FTHEHOMBETE . T0
R REORORBIC—BRESEL, FARNOEEE & bIT BB R T EMEETESLL
o

SELMIEEFRECEMALY, HEEMIICH T S URRBOEREB L EERKO 2N, 1003, JLEFRR
Bl L 3, BHOELRARET L OREEBEFEEZRY, BoncOFmRbo oAz s Lk
RENIED - 28 LBAONIREERY, T EERFRINGEIC K2 ZEREME QIEETRL, Zhit
&> TRIFC I 2—BEOE L2 BREMTHENTV S, THbDL, ARIEMU 6 >ORBHBOERIT
L OB « RIROEE « ZH] « L35 BUS « ASIEAEN O — B ic RE BRI L, T ORIRE <
OB EPET, RERE—BERET T2 2 28y ohied, FRZX > TRBS O —#ksmET
BTEMBD, FRRBLACMEONME RS D LR EMFohizEn2055,

KETIE Searcy QERETHEMFUR TLROERERET L T ENTIHNTHZMID, Z DB
TOI—HECREDLIZRIZULTOVED, FIEHO 5 5 OHRKE & PEKILZED & D F 4
2, BRHLRDOEENRELNIPES D 1 POFETHS. ZOHIRI, LLATBHRLBMBFLY
B, HAHORERT L EROEROMEERTHOT, X BiFlE, YikzoibE&ss 2 HHA
CEAEROBARTHT EESEZMYD, oy P LTHELNEHDTH 5. Rennart Hid Fernow
HRAOBRRC I EBO TR LTV 2, THEE - MAMKERO, BENNOERICET 2L akEE
BT &0 BHMOBBERARD 5, CHITL - T, MMFROMMBMMNNICE T 5 DR OMifHEE,
BPEIZE T 3 HERIRO B 53Ky, KXY EHAFEEEZRD THEEZERERAr — L THIC, 2
¥z, MERBOMBEHHOEMAFKILED, ok difEE CRICH &, MilBodvwEnELL, £
ORR, HFRITKYEARELSITHMOBMASD 2 T LR SHITRENI .

O-3-7. #EEHhke 8Ky

CORXTH, BOEAT, REKXZWKROEL L FKEOTMEEEMALOBBRERTTH, 20
REFRREBEOEREME, VOAINEIKNTBOEEE EORRICODNTELTHBLERD
5.

ZD7z¥h, WK OB, HEMY L FES & OMRICET SBED, SROBRETRE
ZTTHEBLTEL,

TR KD OEHEI DO TIERD LI ERESFEEIN TS,

EFUOIER - BEOTMT £/ SLskil & Mo L84 %10, 20, 30cm OFT, 34EHKKH
O AIEEEETHEL, HEAIELMCEST, BRICRD, & - KR OpRi &2 2EmbBEH
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BEe LI

VR 51093 B HI OFHD 2 it skl & 2 FREMT, FEE 1 mZT6 BTHRROBEKTH,
ATA% G SEMzES L, £HECITRTE - BRENCERNT 3 ER<THWE, Ths 2208
ERALDBEOHETH 20 5E 4 ORFHOBEZDOMAWEMC >V TREREB THEN,

Merz 562 South Calorina #{G, Loblolly pine, Broomsedge, {2& XN 7-5H, SN & L &
BORZHD 4 REBERAIK XM L, #168cm X ¥ T Colman fiberglas soil moisture unit T5
FRBIHEL, 0~-38, 38~76, 76~107, 107~137, 137~168cm D 5 FDRMEH o L BADFO % & 188
KA F+— YRANOTHFROBZENTH D, L£BKGY F+— JlBKD, IXKETY, 45
AR L EBICFA LI LY, BRETRPHEOILLBRTNS,

MarsTons® {2 Ohio MR T, Oak, Pine, Broomsedge, Brush, 4% %D 5 D7 oy b 2BE
LB R L (SR &I 3ARVIEL), HEHoocm T, 2nE4118, 23, s6cm DEED 3 M
EOWTREHE 1 BEEET2h FREEL, 2F4 LT LT3 HHAOHR L IR CEHmMSS oM
fodligfilie,

Hewvey 6393 Coweeta TO 7 HEEICHT- HHET, NiRBSHEEAR DI, 2/, Biscuor®$ Ore-
gon MILHE DT, Lodgepole pine 4kiZ 7w FEKXE L, 0~30, 30~60, 60~EHD 3 /Hic>
WTEBETRERIEL, BREERERELTHS,

Beruianmy® 3P FOFERE T LW T, HEASIE

+ 8 & 48 B oM 1B BEDMH D, 1HAEEERE (Fig. 1 wnli,
® ' Bl — i FAREBEZTBLTORE (3B5AFHL

i THRIEE | A REARS DVRERELLICES T X M D
%), HERFAMRESEOMITENT 2RE O B
HMOABERTEDOTHHELTV S,

PLEB~AHARRSR - THOZEMNRILZ CHEDD
DHY, HRI—FRLTBYD, —MNiczOLSHCE
MEADBLLTEDPA D, BMENETLDIREFIR
RTNB LI, HH - MR EORBIC X 5D, Bl ARV RITEPOLE - (KRNI T,
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L, B UEHTTHERRISRRRR DM (B3emLFAKkic>0T) Th-7,
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54 AL ETOMIREBL LT3, BERBLTIREFEZOKE VS DR0~30mmTH 5 /o,
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Fig. 2 EJUFRARBKEEH OALE & SRR
Location and experimental watersheds of Kamikawa
Experimental Forest.

(1) ZRBHHAIEKEE 2 SRR

PR FEREENRT SR O B KEWIRICH 5, 2IRFHOERT, WRSLHOHMEW Table 1,
Fig. 3 iwREN T3, HBHZEHNT, 1EsE< (FH50cm), b TUNERTH 5 LB EHHK
HTH 5, FRAIE600mmFETEL, KEKRA,LLIAETORIIEL LTHS., BEIZSVTI
FHRROKRE DS OR30~50mmT, EH7~9 FOMICRLET 5T EMnE1,

(D)  Z)IZME KRB GR

BEERREK ENEREFZMORBNKERIFICS D, WEBEAHFOMHIER Table 1, Fig. 4icRsh
T 5, ARVIRT, ERE—HiCh X0 RESOUEIESMEN & TABRTH 2 2 & 78 EhR
THbo FHkRI, WRPTEICELEARTERELICENT2100mmEHKR T, HFKMBLKRE LTR
2659mmiERE (1938~1947) LWVHNTNEEN, REKIIAH»S 4 AL TOMRBEELTHS., FHEiTh
WTLHHARROKEVIOIR, WF 7T~ ADINCIRC Y, 30~50mmTH - 7.

(iv) EO OB KRBRIFES B L UL BT

FILTHREIZH Y, BIITHEBIZRATIXROKET, LHIKEZEIBROKETH 5, HREHOR
it Table 1, Fig. 5 KREN T 3., FEHKEBRII00mMmNAT, HE - BEHRZELASED, BE
ZHEOWTIREEEOAE N HDII0~50mmTH 5,

(v) Wagon Wheel Gap ZRHEEKFSH BHIR

XiE Colorado #{ Wagon Wheel Gap £ { ® Rio Grande F[/KEHIEAICHRT ohte, BRONIR
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Fig. 3 RMBHBKSERND RLiE & RERFE
Location and experimental watersheds of Kamabuchi
Experimental Forest.

T, ZOHBEHOEE R Table 1, Fig. 6 WREN T2, FHEMIZIITH S, FEHKRIZS00mm
AT, 2055RZI0AXENS 3 AZHTTOMREL LTRSS,
V-2. HMEEDREEL

HEFRICE T 2 HHEE L, RENMICES T 3RRME S X O - MRREOESEEHBINTE
TB-THBE, PUTHRBEBVTH B,

@ En—des

HHEE (1942 - '43~1952 - '53 7K4H)

TSV P VeV ERFEETHHEEMA0BE, I XFT A I F AV THNEEEETEIL
LRE0ZHROEBZRTH - 1e,
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Fig. 4 FZJIFHAKRRDOOIE & RBRTIHR

Location and experimental watersheds of Takaragawa Experimenal Forest.

Fig. 5 #0OLZMAEAR |
B AL & SER IR N s
Location and experimental _:’_Mimml‘tan]
watersheds of Tatsuno-
kuchivama Experimental
EREW
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100007 K#9 400m®/ha AADER LR >RFRMLE

05 TSR RKT, BIAMO SEERT 1 ZkH

+ 7 ThHY, REKREHITHI- DA =VvEYH « &
\,, FEFFHT R TTIHA » 524 F4

X 45 ¥ 12 EDERPERIEHS SN, 12HE5E

o ATHREBHETHEEINL T,

6’\ ‘\
4’33\” R
- 1000 JLELEE (1953 - '54~1958 - '59 KA4F)
9 %o toft 10500 AN )
IO[;OO HARECEA L1 28, KEDKDS 1 HAFOD
REEALA ' _ e e A
®Weather station 19544 9 A26 0 DBES152 (RBRAAR) I
Fig. 6 Wagon Wheel Gap ZRbkHE/KEERH £V, BHTNEORANAELZ -, Talt
DG : TI380~00% L X N1,

LExperimental watersheds of Wagon Wheel
Gap Experimental Forest.

HEFEIIEE UTIHRAN (80%) & (20
%) ThHotoo RBOO—EHS (HE10~20
%) BRELAZFFICE -7, BEARKEB SN,

1954-755 : EAIMBINTRB LI, COKIMDKRDY TAD 1955 4 9 B o FREBES T
BSOS M BOBEMSAEY, §1modD4.6km, E2mDsD 4km SR L, [
CHEARORE - L Al s i,

1955~ 56 : 1956 4F- 2 B ¥ T THHZBH 5 5K 7600m3 DM AMEE K, XN, 19564F 9
Aho bERBMRICO MEOERHEATIbON, W2m Ob0 3.5km, H3m DbD 2km A5EK
IRt

1956 - '57 : 19574F 2 H 2 T LiRHIRHIR & D # 11000m8 Qe AR MK - @i & h/c. 195749 A
L DBEBEEST DN, B1~L5mDbD6km, K3mOHD2km 5B L, R FHERSS
DEE LTRBOICSH - 2BRERS T O BER{BAOLE - AT EbNI

1957 - °58 : 19584 2 H = TI1CH# 2000m3 AR A « il & 417,

FHCRAENOL0FHRITHYT BHAK (17000m®) HiETEE N,

SHFBEORBEIICII 7 =4 FY » /4 F T2 DMRBIHORBOEAFOFEEBE L 18 » T &
o

1958-'69 1 o /o (B4, THEMEOEKRI D > Z2F L E>T s,

() ##H—23R

FHEAMT (1939 - '40~1946 - *47 7k4)

F 7 THELEOEERRKRRDICHAMIRICZRF « € / FOATHRDIVENELIHOMRKT, KEED
BUETH -

JVERYARE (1947 - '48~1963 - '64 JK4E)

1947 -748 : COKEDORYIO AT DB 1947 FI2A MR F « v/ HHhFosfEREh, LT LTH
HENl. BIMBERIERD OLREMOFRIN, BREN, TXTELOEEDLD, RLOM(E
PHBEEDBL RS ONIED - o
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1948 - '49~1951-'52 : 2@ (6 A& 9 A) £EICTNO BfTiibhic, XDHohicdDkz O
BB sl WEOTAY Okw, EEMOWRFIILLL, 9 ZOMOEXREP Y 4T ENMEE
BELI,

1952 - '53~1957 - 58 : {F4E 1 H (4 AH 535 B) KARDSTH DI, RRF /AN ED
WHENE L Lot BREREYD, HOPYWENE DNV ELH, 5 HHEBWICX2RLBIE
DIHE LI TMNIED IZHDAET A LD Tk, FRRBHEATRERBRCE D, 53
VR IR LTAR s, 2L, 1957 58 KUK AN S Hic 1 BT TN 713 h
it Lvl, HigeKE LT 21 FME LB LTANE, EHRIILIEVIKEL R sTH 5T,

35 1955 -’56 DRI, 2 BRFIROME ICHET 2 HROBHIMRFE I . COLDEAFEDOERH
MEERTZRBRAOBRMSEI ALY, cOLxPBPLE LLZORITORMEMGTHE 2E5R
WEOHEMES & GHBRROTBR VN TRELBECREAHLDORESENLLILSDEEZ OGNS,

1958 -'59 1 HRD Tz NAc. TNEMORZEFRAIC X B FHUISDEN U 72 48, &40
CIERRF « JANFTHEDE - BERAPSRBFNERTEEDh TS,

1959 - '60 : 19604F 9 26 ~107 5 I DRICARCUIMEE T MR FE S v/, BB TiZE0.8m, 1.2m,
L.6mdD3[WT, MBOEEAEIZ0.17ha L2y, HHEHO 7HB[ITEYT 2. IRIBIFHTAHIC
BToni, BE L2z hiERENnt,

1960 - '61~1963 -’64 : PR A D /DD RE TN ST RbOh A LA EARD T ZCHES h 72,
bﬁmm@ﬂbm%riwﬁméfkﬁbn.M&%ﬁ&?%ﬁbﬂ%t;%ﬁ%(ﬁato

EBHBOHVIOEBED 2, KEL EH TRIROZMIAE RS LI,
1947 -’48 T HRAF
1948 - '49~1951 - '52 : "FXIA
1952 - '53~1958 -’59 1 KA
1959 - ’60~1963 - '64 : REEY T it

(D =N—R

HEEMART (1937 - '38~1947 - 48 /K4E)

TFEELTIRARKT, 77 -/ b 2aeyREBCRCBRELTED, LREH-HTORE
12i3138 : 2T, FEHTORKHACRAN 7 +60%, b/NI8%, F712%, LA 3=V ZDfI0ETH
P AN

1948 FF O FHAE T 240m?/ha { SV DEFTH - 7o HWKIKIHERPERFOEESBE L L, EHK
TU/NEROBEEN DD - 1idpld, SWESTACHLETHESh T .

MEIART (1948 - '49~1959 - '60 7K4E)

1948 - '49 : 1948E10 5 T A & O THIMIREHY 19ha THREARK 1800m3 BRI T i,

1949 - 750 : £4FITh T » THHRFIREK 38ha TH 3700ms BRF I hic,

1950 - '51 : &4EIZh 7 D EHHIKHH 28ha TH 2600m3 2sRiR X htc,

1951 -’52 : THHEELTK 33ha T, H i 140ms 2 X RI|E NI,

1952 -’53 : 19534EH = TICHILE D KR = D {iTH 3000m3 AR X huic,
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DL UTHEBRTOBOREISKT Lico BEE LTRETT b,
1958 - '54~1959 - '60 : HARD L FICK I S /o, RRFIMICRBE[THHEL, —BTRE LY
YORABEL L -7

BROMEIARS L.
1948 - '49~1952 - '53 : {RERIMH
1953 - '54~1959 - '60 : J& @I

(iv) #|OOL—EA

AT (1937~19437K4E)

EHBOTH= Y RBRTH -7 KX L—8 (#5ha) 2REPFEHE EDODTRRME/ FAL
BB ED T, HIRKICREXKELE D o708, DAL FOEEDBDI - T, 140FECARD
FAVIFIL LVRLREBT ATV ORERDSEONE XD IZAD, 1944FIRRBPENIRL 7
OT, YNORRHEEEAL, COFFRICEF T LEU 10

MIEERRY (1944~19647K4E)

1944 : B ZA» 54 8ha O 7 A1 = v EILEADOER - hnlB s i,

1945: 3 B2 TIT, FIEIRB SR - MUK T Lic. 0D&ED>32#9ha 07 4=y Eiiko
ER - BlEESh A, 72, 3~6 AORRC, REWKLY, BERRROS, BESEIRSh.

#917.6ha DE4R « B O T U, —IBOBEEORIMEBA P12 E A SREWRDO L / FEHME &
HTERBIZFELUMARIIE T 7,

1946~1953 : BROF FIHB SN, REMITRBKOICT S « 308« 2 LT DRBASTEELND,
FROIIEIZ Z N ST B EDN T » feo MIRBHTY 5 A ET 5 1,

ZLTZALOHEE LT, THRY « 2XI# Y «va3T«aFF e bdHde ¥F e FFNRE
DR DIz » T 5 2,

U UAECRIBH RIS 7 A< YRS A X 14 v « RIESEAROHM R B, HREBTRIER
HARIEREINT O S, PELUTTREBLAES Y « A £y ThEbhs. £/ 3HBHTFH»0.3
ha 2 Bl e,

1954 : 108, —#F (#38ha) T, MEOLHHNHMI L S A hfTiebhi,

1955: 3 8, FIEOMI UL SAMICE 7 £ o8ifkan, 8 AICZDRBORDOHNTR O bfTisbi
foo AICILA, {hO—I (8 7ha) THXHLT L 5 A2 T ibhic.

1956 : 3 A, BIMEDOMT U S LM~/ +hsfEfkEh, 7B CZOREDIHDOEHNTR Y HifTiibh
fo, Eic 8 BICI955FERIDOBRBETA 0 8T s bhic.

1957: 2~3 B, {bo—8 ($y5ha) TENMTLSAMEREEIN, £/ F - 7 ooy RSl
TOEELHBEINAEBR - A X ridfidhiani. 38, b/ RHEESEITREOHXITAD 7713
bhic. TRIC5ha ROENRTFAD bEHE sk,

7 331955~1957DHICIGMIT, 12 EA LR TY 4 LNIRORERERBOKENE L i, ki
BHONKIRTT A<V HHOEFTNELL, THBOCL —HTA Ly DEANEL I/, C2DLS
TSREOTFC, REEOHEBSTEbNI,
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1958 : KB XN, +4 - HABOEES SR, HRBRBLAERRDDOTFERBLI,

1959 : 9 108, BHERED SILAEMSELEL, 3IZRROFEMNGER L. bFHIZ0.3hadk / F
KA PE-7c. LOALULOWROSE OBy Y HiRO 1w, BELBICTREOERRE Y — £ % 0
KO 1BMBTICERR LTW A/ RBIIRW L, %RER, BEFRISELEIEER U, BBy Y » &~
L A OMRRE -7, COLHIVHTHAREINODRFEIIEE - 70

1960: 3 8, 7 o=y IR IN, TAKREOLHOH TN BEHREN, DI ¥
- VHHOEENE L, BABORAD MDA ORI,

1961 : BRI Y OEEBE L B otco UL, fHlkEhics o=y OEHHIITRIFTHA 0.5~
1.0mEE 57z, TARKEEDIDOENTNY MiTHbhi.,

1962 : PR DY JOEXESBT LY, 7 9vvosBFL KL, #HEL~LsmER 7. TACRES
DIzHDEXTR D Birisbhic,

1963~1964 : BiB X1, H4 A L2 TREELE TS 7 0=V kL5 57,

KEL FVT, ROVAAMAEKS L1,
1944~1945 © 5k 4n

1946~1953 : H R & KB

1954~1958 : TR

1959~1962 ¢ L T XIHEESN
1963~1964 : Lk AR

< woOL—kE

EHEWRT (1937~19447k4E)

FRET =y DYk (J6ha) Ltk (Wioha) T, I<— (Fy1hask) L/ +DAT
BHDsH o7co B/ FATHMOERICR T AT Y BEDRBANBRF LSO TH 7. HEEK TR
KRYHOEEMNE LD 7. TLEARBEIMOESA LD REHRE LIZ LW, 1045 IZI3FHMSNTT
L7~ kDT, BPOHEAEATHERT L LU

SLFRM (1945~19647K4E)

1945 : HH ST H = VELBMAROER « b 21774 bhie. Th=vighicbhFEBIF LI
7o

5~6 AR L D RS D Mo i,

1946 : 5~128, # 3 ha OLHBHFOELR « M|BBITED 1 foo 9 AITERD OGEHS DR - #il
M hic.

1947 : 7 BE CILEIMAST OHR - RUbAHRT Lic.

PEizdb, FBRAOEELKKIIFEAEREEN I, LERIRTHR IS DFhD L / FihgAM
Bihi,

1948~1961 : HARODO F KM I N/, COLDRBMICEF Y OBRANBDIESL, THICT H = ViR
@%xa#v-v%-:%a-a;#-yaﬁ-t#ﬁ#ﬁE@%*@%ﬁﬁ&Ab@bbﬁa

BEICRLEWZT v iR EEE L, CRICLEREREZZ LA, TEEBYY - RRAFRLETH
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BRENAFAERSSRILL T 5,

1962 : 10A16~30H ORNC, WS LOREOBLENARMEIRRE SN/, CADBERINLBKOE
B2 550m T, £ LHERIZILHOEHD § HITEY T AAIGEL . MERFERHNEETE
neh4m, RREBIZK 0. 4ha (2FHRERD2.5%) TH -7

1963 : BRO T HE s hic,

1964 : 10819~25H, & SICHiAE 4 mIBICREHS S BIMER SN, RIRE 0. 4ba TH 572,
BEUAOHEBRT A~y « FHEFETEEONTE .

BHKELS & D TRROLEAW MK Shic.
1945~1947 : H{R4E

1948~1954 : Jg BRI

1955~1961 : HBH

1962~1964 : FRfE4RERI

(vi) Wagon Wheel Gap-B

FEHEHAR (1911 - '12~1917 - "18 7k 4E)

FIROFEIZ LK EMT T U o8k 7, 835D O Douglas fir (Pseudotsuga taxifolia) & En-
gelmann spruce (Picea engelmannii) #3%9 23% (HEOUE), kf#ic 2189 5 Aspen(Popu-
lus tremudoides) H3F61% %A LY, FNICEH X30cmPl FTOW M O AEHER 6 %, HEBRID & 8RS 7 %,
BHANIBEKLABHRETH 1,

FAE AR (1918 - 19~1925 - '26 K 4E)

1918-'19 : 19194 7~ 9 A D), WEITZ - LHANE RO TREO T R TORKEHHR 4 5 51
o Hbit, T HTrD Aspen HEE L THE- 7.

1919-'20 : 19204 E i, FRHMDIRERD bRIFS N/, READ I BREAIHNEZERE TS
HENT, TORH—ET, MWERAHPROTSINL. I IRBADESR - #EHP, BEIhTHh-k
INEARL ER LB ICER S O, BRI N, SRt TaisEd, EREEBES N, R,
A LFEE Uk, BEM AT CIRILR LIS T2, BRAIE TRIEVEIC Aspen OifiglD
BAET ZRERT, LEMETRITSEOBBIMALMTHD N, RO ETEXS, LhKE
UL FLBHIRFINKIRD ohd, BedlLitboTRE» > .

1920 -'21~1923 - 24 : T LA X HRDFITHEEI NI, DB LI Aspen EEARFD S K
SHERDSTE LTt

1924 -'25 : 1925 {|*DE, SOMHM R &3y 10 @M S iz, UL, S h» TR, A
HHENHZERBEAE LD ST,

1925-26 : HARD T WA TN, LEA% Aspen, THASHERMTEE DMARMRILLE, L
U, Aspen OEEIEL, HIE3~6ft TH 7, Aspen FHBTHBOMBELTICHET, BEHIC
LI TRDEh T

V-3 it &
BEHRRCBY RN EONETEOME L FHIERAKE LTOHREEEFERT 5.
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@ En—des
FEHEEESIOM, E3m, FXI1mOa vy ) — bKkE (FRESEKE) TR, TOFKKICH2m,
ES1ImONYYREFE /) » FED0 THEHEMED NI B SmERTERCHESELON, T
hiclk&h, BEAMETKE (H cm) #EEShi, XA OHER (Q m¥/s) BREHEH, X5
IHRIKE (mm) 2 s hic,
Q=3.130X 103X H1.549
CORMXTHEE LD AKBEIERD Annexed table 1 iC/RE N7,
() #H-—28R
FEEE2m, BT3m, FILmOBKT &9, TOTFHERLKES LY, hiicds T, &
ES0cmD Y YRIZA /o FHMO DT o T S #okitd i 3 m3 & 1.3md @ 2 DL
B onic, kD RICKAFBEG SN, BIRUKAERE S, K (H cm) BEESH,
W& QUs) REATHESIN, SoLHBRAS (mm) TRENIL,
Q=9.254X1073X H 2208 HZ6
Q =6.910X 103X H 2419 H>6
BHENIRTH 2 1 SROBBNEERS LOKNHERISRNOELTH S,
ARXTHRE LMo AR LR REERERD 21 E L SIT Annexed table 1 2R & H .
iy IR
EHAEE2. AmD LW EIERTE & £, LUK 200m20ikidiiis ), >¥icZ OO
Tt 26.5mD & T AHICIRES0.5m, BE 5. 6emDEGERAERT SN, WHEE L MR ASH Z &bkt
WOKEEH 630m2, S RHKER 1700m® TH 5, BKEROPRIENCIZIREL mD < YREHE/ »
FTENENEN 0.8m OHBZ BV TESNTH Y, HERPRD 1 BHL6m, D6 #HiZ1l.1mTH
B, &x {RAREKEIANIDRD 1A oMRE 5, Eoicddd /v Fid1E80, 60, 40, 20cm
KEAOLND LI STV D, / v F&0 2.6m ZROEKMERDRIFEHFICHAKL, Chicdiek
RrEMEE SN, Kbz (H cm) BEE I, ROV OFED (Q m¥/s) B EA, K (mm) T
RINt.

-
Q=( 0.01B+4.5

2g 32
To7id Togrr 30,55 - &) v2& BH

7272L, B3/ » FOWE (cm) T, gREHOMEE (cm/s+s) TH 5,

FHHIRT H 2 A0 TR AR >3 {H0mMOER PO TR ICE $40m, {iildm, ZX3.5m, KE&
KRATKE, WEEEFTOEBREKBMBET N, BKETHMEELD ERs mOZRIHRINAEE
FcdkEn, EERKBEHC I DKM (H cm) piEEInie. RONICK DD (@ m¥fs) HE S
N, EHIEKE (mm) iIKHFEEh.

3
@=(0.032-0. 047;%)11 /2 HZ9.1
Q=(0.056—0. 122:}71—.) Jh H£33.4
@=(0.049-0. 0807%)113/2 H>33.4
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RBEXTHRE Lo A ESEERR L L ARRROEN L & HiZ Annexed table 1 (257
.

(iv) EODIL—EasIThs

BiiAK215.3m, HE5.1m, [481.0m, KB4 5308k v 7 ) — PRKERE ch kD B2
mpETANRG SNATEX3.25m, EX13.6mOFNEEIT, Eif- TiHZLHEY, HlROBIIIEE
m, BX 12m, FFH 265m® OK{rl.6m DL &) DOMKkiiAE SN, BAKEROHRCEX 1.6m,
60° DNFVRI=H ) o FHIRODB oM, /v FOTE ERARTHEN TG KL, HBIkizhizk
YKAL (H cm) DSk E N itk (Q Is) REKNTHIL &N, F5iTks (mm) TREN:.

Q=28.066X1073X H 219

PAERHE - LB LENTH 2, 72720, kBOHKZIDTHCHELY/MED,

COBRXORRIFHID AHMEIZ Annexed table 1 {TiRE M1,

(v) Wagon Wheel Gap-B

ERUER & 250t, LR 6 ft, TWIGL8ft, a4 st D v 7 ) — rEKIO THGRRIZ, 60° =/
/oy FHERO DT ol FKiEO LICHRKMHSESNT, KESMESN A, FIZKELERE
FORFAEZHOTEHIEN, E510kE (n) TERINAY. ChEEEX mmBITRE L LD
DHHEFINTH 5 ARIBRO TN & & HIT Annexed table 1 IZREN.

V-4 FHETFOHSA

D TR

WS EFHBIIKFERIOBREKRETS 5,

KERRFB LI, ROEBOE L.

ki CUA»SETODIORET
ZEH CLR2RhoBEDIIAET
=/ TUAPOREDIORET
Eqolalif] 1 AmSI12AET

Wagon Wheel Gap: 10A»oBEDIFET

DI, TNOWBIZHT 2 METIRICES T A KELF CKEZRH LR, 2 TEHONIER
REBARREOWIRETRRICT 2D TH 5,

L LIS S, AXETEFLEREIKEZEBLDVTRERZOBIENDY, SLKELEHBIC
DNTRBERZBENE2~3DbH 5, EROKERCOELDVWTHELHEAMHZDT, COZEER
KIRED o 1cd T3,

n x &

KIEMFILBOT, BECEDIERDLH»A2TLHTIKIELT 2D, & ZEFNGFEDOE
HONDTHD.

WEFIROMXEESBEDL L RN E &R, EHRKEL FRIBEOBMRSVTNOELRLTHE L L
5, L ATHINGHOEHIC I 2FHINGOELEZEZDIHHATH 3. HEE0KNLEICEZD
—BIC Z DIFLIGHCEE » LK EIZINE T 2 S OBERAZIN TV D, 20 "—IfF" I L - TRLE
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PZUKEDLLUNCTENRBELVNENICETH S, TLTIDLICTLDTHFED LVEEITK
EE{EFRLLEBEZ OGNS,

THICRIER 2 DDEZ FhidH - e,

1203k - 2 ADTHBLKRE LTE2OhITH ZKSR G DV (12 2EKFKEOME) T
CENE, T "—#” BELLEL, LB TEOERHbAEOL, S ICEINREILL > TELT
2L LTHHBEMWNSSTTLEEZ N DT, L)l - ZH - =)l « Wagon Wheel Gap THED
MEAFOBEOKBHTL &Y, ERAFEMERH - EOOWLTLAT FohTE DR ZDHTH
3, FHOMI CDOKREFEEFMINKELFAL,

D 1 DRIFICHRBROMFHOBHE KIFANROEVEYTL €2 &, FBKE & ERGROBFRR
VRETDELELONIDDT, Hursn 58895 Hydrologic year LWFATNE D TH b, TDHH,
EROBMICHLT, MHELOAMNTHS Z LREED A THED,

U L—F, KEREHFHIMADOUEHOILHIL EFSNBEDTHEhS, BFALLFOFTETNE
BERDIIEWV . ZORICDOT, HARKEREDO LTHHAD LY, ho—E ORISR IEIN 2 O THM
15038, Hydrologic year 22 DNFEHP O LT LE— L OIT, WIK365HA 1FLLT, LIrdE
OLETHEHUBHMTLEONS LBMOAEL, T TEBICEHAMEINI T L LU, oM
BLBHINL S

FBEORB IRRBRIEBLMFTHL &1L, B ENLEHBELHELELI OIS, ChoF
EBAZDBIHKELZOITHHOEB NN & KRIGABICS T 5 T EMH b KEE TN SKICHHIEE LD

EDA—HESRBLERTH S, COALKEDKEDHOBROKIED 1 2L125 5,

DEDZEAREZBLT, HDMBEPKETIZL AKSS5 ADEHEE LT EL208RNETIEAND
%,

Ldpl, CORXTRMBOLSCERAKEEL >T, ZOHABTEDE BV TH S,

T, B LHKEERL EHMOEETH 5 L CADERKE LTRNBOMBRORE M > L
T, RANKECLLOBEDORBAIND 2h%MrHEIT L L L,

TRHL, HR6MRELTCBEL LTEH—15R, Wagon Wheel Gap-A, Fernow-4 OEHS
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THAOLATHE (Fig. 8, Lichi-T, BARUEBRFEREHCENTRAFKHEONEOE» 500
FDWHETHD, B LTENRNMEKRKNEIR DX D85AS, FRMEERZODED0AS, B
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Distribution of plentiful runoff by month for each watershed.
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Table 2. BRBIKBTIFHDOARS

Months included in each season for each watershed

ES i
pind IR i Winter season
Watershed Summer season Bt =5 jiii] i E
Snowdrifting period | Snowmelting period
A A A
N Month| Month| Month
JIi —~ ~ ~
Kamikawa 6 10 i1 3 4 S
i —_
Kamabuchi ' 6~ 10 1 2 3~ 5
= n -
Takaragawa 6~ 10 I~ 2 el
w O O Wy ~
Tatsunokuchiyama 4~ 10 1 3
Wagon Wheel Gap 7~ 9 10 ~ 3 4~ 6
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3 —BESHRZOMOFETHEIINE, bEAHAFETLLRTH 2, BARICST 2 XKFIFOR
R oTNEALELEOERMOBKKETIREL, SIEVHBOEKESBRTI NI LT TH
BELVWRTH 5. COXILREZLFTORTIWEREL -1, TCTERRILTR, COEODRIET S
TEE Lk THhE, Bk« Pk« BK - BREHLTOERM - PHEERY, FERELRICHT 2
NG 4 BORLBEOREZNZNEKE « FKE - EKF - BKREFY, Cho0REBKFERIO
FORELTIDERETELE LI

V-5 & &

EHRICBY 2R BFONTEH EOHE LR, FITICAVIRRRTOABMEZE AR TR &
LT#F R L7 (Annexed table 2),
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BHEEE ICZORRIETEE SN, ENHESIRBEROAD RAFOAE) & DE~NH 3 km
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REHEOMAZRBAHTEBIE SN . BBPE, BEHIhbORBNICSETRES MR # &
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U, 2BREIBETOREIZ19554F LIS dh, Pl Offid BB s SHEE SN/,
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MEEN (YBREIEE) THESH, SREREINEHHNOMETBA TERAE IO, HRIEH
SREICHRY, FRRCETS 3V EEERREHSRESR, X/ —F—~4 BFLON, EREHO
HIEEOREBMLSF = v 7 SN,
LEIENRETHES - REKESEE SN, MHOTEL STHREMNRD SN,

(v) woOOIL—FES ks

Pk ERBAVKFAEOEMBEBICENCHEREH QRANEAAGHE) TRES . TONERRE
BREhERE I NI - foo REBRMEPEECD ), WEAICYERLA 2RI RESN, BUEGON
EHORERMTF = » 7 Shic,

KR - HRBOUE SN, RRNEDRECDLD PSR, RBRBL VN 4km B
L FERARB COMEESAO Shic,

(v) Wagon Wheel Gap-B

Y] 6 PFICKRMBET ST Shic, AFBREBALIE, AFRRAOILER2 PEHIONEMED > 50X
EVEE, BEBEHNAONEEOEELSTONL, NEREHMBAVL SR,
FHRRZARBAOILMAET, AFEMKERXDEN~ 700ft QA (A-13H5) TEES h i
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V-1 FREHBOHHEOHEER
KEWRT L, FIFEEOLHHEFICEHH THEOENEEZ SN A RERRO, REXEETFS
LCERAEFEENER P O LBBATEREL, Thod 125302 2L ELOMESEMAERL L,
ThEDBFEAERERBBEHTHE DL LTHN,
ZORR, BROHEEAREZh TG o EREHEHFNICERTH D, SRS VR EHREY



FARIRE Z RO RS IR T % (hE) — 53 —

FREDOHTHFETH Y, REBHANCS T 2ERLEOPFHB ChOERERANTHEE T 5 C L2 L
7o

N INSORERDILENT, MFEOMECHZ0T, ROBER, &TRD L ohiirER

D3 EEREFORPTHH APHNESZ L SR OVTREMICISI AL EET S,
(1) FWsE

BEH—2BR - Z)I—FR - Wagon Wheel Gap-B i3HHEFIBHH D, MUERE LTEDOERBE
FRV o,

L=t R« mOL—FE AL L UL S IR ISHEHBAE O 225,  Annexed table 2 KH Y BkE
ZOMOKERT»5, BELHMUEREERMDI0VE 2L LOMAET, sHHTEHORFIZLYER
prELENk, $BAHA, THOLOKEAFIBBRMEICENT, KRELZDMLOEBEZT YTV
WEEZONBEHDTH D

5k, BEHARZZTRDOEI>TH S,

En—it® D11KEE (1942-°43~1952-'53)
ZH—25R 1 8K (1939-"40~1946-"47)
-8R T1UKEE (1937-'38~1947-748)
FoOh—ms : TKE (1937 ~ 1943 )
HoO—Iks @ 8K4FE ( 1937 ~ 1944 )

Wagon Wheel Gap-B: 7 7k4F (1911-'12~1917-'18)
457 Table 3 iTRTHERY, BHOBETRRATHICEBTONI.

Table 3. FHIBDOFEH T OHEE AN

Prediction equations of annual runoff for each watershed

E o | BREBRER

i 3 [a] it B Significance [Simple or multiple
Watershed Regression equation of correlation
regression coefficient
£ M=de & p 6 6907 p —185.4 0.001 0.968
K.-K.
2 ﬁfz 5 R | p=0.9039CD+252.7 0.001 0.984
(=14 B 3
£ S R poosasocDp—147.2 0.001 0.975
. .
MmOOIL—E & | D=0.5125P+0.1660AP—104T
T.-M. +1041.1 o.01 0.986
BOOM—E & | p_o.5715p+0.1395AP—84T+726.7 0.01 0.987
Wagon Wheel _ .
Gap-B D=0.9721CD+7.7 0. 001 0.996

) D:ZHROEHNE (mm), CD: FHEEFBOEE MR (mm), P: FRBAKMAOEREKE (mm),
AP FUSBRFHEADOFEFERKE (mm), T : FRBEREHNADEFHRE (°C)
D : annual runoff (mm) for each watershed, CD : annual runoff (mm) for each control watershed,
P : annual precipitation (mm) at a point near each watershed, AP : antecedent annual precipitation
(mm) at a point near each watershed, 7 : mean annual temperature(°C) at a place near each watershed.
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(D) 2K« FK - EK - BRETREE
ERHBOLA L AMEITETEY, MIFTERRO LS IKRETINR .,
ZBPTIIEEKBROFHBEEERESED SNz, Wagon Wheel Gap Ti3, MkiB0I»R, &

Table 4. AFIROLKFMEOHEEEFR

Prediction equations of plentiful runoff for each watershed

N =1 ¢ )

i 1 it X Significance Slmllgilel or
Watershed Regression equation of mu ]p tei
regression corre/ation
coefficient
E Jllé:él.: & Dp=0.4520P —88.9 0.001 0.914
£ ‘ff‘é’_‘ 3’5 R | Dp=0.9172CDp+197.7 0.001 0.990
FOOIL—E & Dp=0.4704 P +0.1491AP—114.7T
T-M. +1240.6 0.01 0.987
FEoOli—dt & D»=0,5360P +0.1241AP—94,9T
T-K. +o17.4 | OO 0.986

W gggn_%v heel D»=0.9973CDp—1.8 0.001 0.998

) Dp: EFHOLKTEMNE (mm), CDp: FHEFERONKEMNE (mm), P: FRBREUAOERKE
(mm), AP: ZBFRERFEOMELRKE (mm), T: FEHARFMACEEHKE (°O)
Dy : plentiful runoff (mm) for each watershed, CDp : plentiful runoff (mm) for each control watershed,
AP : antecedent annual precipitation (mm) at a place near each watershed, 7 : mean annual tempera-
ture (°C) at a place near each watershed.

Table 5. &HIBOTKHLBOHEEERR

Prediction equations of ordinary runoff for each watershed

B3 O S BE@HERR

i I, {m] b3 F Significance rsrig}?i]el :r
Watershed Regression equation of lp t

regression correlation

coefficient
£ M & pe=o.1606P —100.2 0.001 0.943
- iﬁfzz 5 R | p,=0.8599CD,+25.6 0.01 0.90:
%O)m’}l{;{m = Do=%£168%iP+O. 008919AP —0.01871 0.01 0.985
D Dlt‘ll_;:jb & Do=%£15498‘éP +0.007149AP -0, 01397 0.05 0.933
Wagon Wheel Do=0.5286CDy—0.0364 p—1.35¢ -
Gap -B +85. 50 0.01 0.975

&) Do : BEEBoFAFK LR (mm), CDo : FREFZDEKFLFA(mm), P EWBRZNAOER KR (mm),
AP : ERBARMAONER KR (nm), E: FHBRZNWAOEHEFEE(nm), p: REMADI2~ 3 5 BRIK
Kt (mm), ¢: RENED 7~ 9 AMETEHKH P
Dy : ordinary runoff (mm) for each watershed, CDg : ordinary runoff (mm) for each control watershed,
P : annual precipitation (mm) at a place near each watershed, AP : antecedent annual precipitation(mm)
at a place near each watershed, £ : annual evaporation (mm) at a place near each watershed, p : Dec.~
Mar. period precipitation (mm) at a place near watershed, ¢ : July~Sept. period mean temperature (°F)
at a place near watershed.
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Table 6. FFIFZOBAW LB OHEELRN
Prediction equations of low runoff for each watershed.
mRoaEs | TYDRRER
W % 8 & N Significance lmllt;’] el or
Watershed Regression equation of gg‘; - ell;.tei on
regression coefficient
1 Ji—dt # | Di=0.0510P +0.0321 AP— 14, 295¢
K.-K. —~20.05 0.01 0.907
& 3&?;‘ ERA D1=0.8732CD;- 10. 69 0. 001 0.955
EoOiIl—# 4 | Di=0.006146AP—0.01841E+0.01088p
T-M. +14.55 ! 0.01 0-990
wOOl—iIt & |Di=0.005972AP—0,01278F + 0.008812p
T +9.70 1 0.05 0.957
Wagon Wheel D1=0.6377CD;—0. 006992 P —0.009673p,
Gap -B +14.77 ? 0.0t 0.979

) D ERAOEXKFLEE(mm), CD: FEENBOEAKERA(nm), P ZHRBAREZHADOEREKE (nm),
AP BHBRRMEDHIERKE (mm), e: RAFMADII~ 4 AP EERRE (mm), E: KA
AOFHERB(mm), p : BHBEREHMAD 4 ~10HMRTEAKRE (mm), po + REMAD 7~ 9 ANIREKE (mm)
Dt : low runoff (mm) for each watershed, CD::low runoff (mm) for each control watershed, P: an-
nual precipitation (mm) at a place near each watershed, AP : antecedent annual precipitation (mm)
at a place near each watershed, e : mean daily evaporation (mm) for Dec.~Apr. period at a place near
watershed, E : annual evaporation (mm) at a place near each watershed, p, : Apr.~Oct. period precipita-
tion (mm) at a place near each watershed, p» : July~Sept. period precipitation (mm) at a place near
watershed.

Table 7. &R O Bk L EOHEEBHRR
Prediction equations of scanty runoff for each warteshed
AR DA B Hi(fi)’f?ﬁa{%ﬁ
o B @ B = Significance Simple or
Watershed Regression equation of . corr el%ti on
regression coefficient
| R | AN Ds=0.03246 p;+0. 02069 A P—6.9013¢
KK 513 0.01 0.502
o 3';'{__22 TR | pe=1.1954CDs+0.60 0.001 0.953
~r PN
wOO—E & Ds=0.004136 AP—0.006674E
T.-M. 40. 004828 py+2.52 0.05 0. 963
ZoOOL—Jt % | D«=0.003787 AP—0.006220F
T.-K. £0.003875 pg+3. 13 0.05 0.967
Wagon Wheel D:s=0.7981CD;+0. 01353 p3—0, 3244g¢
Gap -B +10.50 0.01 0.995

%) Ds: ZHROBKFALE (mm), CDs: ERYHIEOEKFEE (mm), AP FHBERARMAOHIFRKE
(mm), p): RFMADLII~ 4 AIRTEEAR(mm), e: REHNEDLII~ 4 AHMEERERE(mm), p2 @ KR
RIEZHAED 4 ~10A M0 KE (mm), p3: RFEHADI0~ 3 AMEEKE (nm), E: EHRBERBZBEOERR
B(mm), gf: FHMAD 12in F DEFIGHR(F)
Ds : scanty runoff (mm) for each watershed, CDs : scanty runoff (mm) for each control watershed,

AP : antecedent annual precipitation (mm) at a place near each watershed, p; : Nov.~Apr. period

precipitation at a place near watershed, e : mean daily evaporation (mm) for Nov.~Apr. period at a

place near watershed, p» : Apr.~Oct. period precipitation (mm) at a place near each watershed, p3 : Oct.

~Mar. period precipitation (mm) at a place near watershed, E : annual evaporation (mm) at a place-
near each watershed, gf : mean anndal soil temperature (°F) at a depth of 12 inches at a place near
watershed.



— 56 — HERBREFIRESE #2405

ERBORBRERT I TREBOFERESMENC LoD T, ZRICERRFEEAEDHES
cEEl, EROBEMSTIbII,

D 3FWRTREIES 2 VMR ERRRTEREL L, FHHTHOHERTIbAL,

ENEOVWTRAFOEER NBPEESKAFER S C LB hics, #HRT4TEEREES
nd, Erekashi.

RBESHRE &, EHENMEIMREREBOBEEALTH 5,

#5 Table 4-5+6+7 WRTERSENOWETRERTH 3 LB HNTI,

(i) FEHNE

% « Wagon Wheel Gap TRI~TEEKBORMRBRATH RYZRIZAVG >N, 0D
TR, RERTFIAREERROEEREETLEKATFLOMGERTHAVoh,

—IPICHBEERONS DL H BN, EHH THHORINOME, RHOHETRBDOLOLE LTE
SN HETRNA Table 8.9+ 10« 11 {755 Ui,

ik, HEHEIEZhEThROLITH S

(AR E)
Ei—dts :11EH] (1943 « 6-10~1953 + 6-10)
ZH—25R 1 9 Hiy) (1939 » 6-10~1947 - 6-10)
ZN—8R T 10E3 (1938 + 6-10~1947 » 6-10)
woOL—Es T TEM (1937 » 4-10~1943 « 4-10)

Table 8. HJBHFLOE YR LG OHEEERER

Prediction equations of summer season runoff for each watershed

i = nemen: | B CE)HEBIEE
' 5 | & = g’gﬁfa‘;ce Simple or
il [ U . g multiple
Watershed Regression equation of lati
regression correlation
) coefficient
£ =k ® D¢=0.7360 p1+0. 2818ap+27. 9864¢
K.-K. —514, 66 0. 001 0961
& ﬁgfg 5 R | Dy=1.0203CDe+6.56 0.001 0.995
£ NS R | py—0.15820D5+0.7011 py— 394,87 0.001 0. 964
P — N
BOCIl—H Do=0. 5753 pg—322. 20 0.01 0.950
- —_— /N
E&@D{{'_Kj'b B | Dg=0.6114p,—337.24 0. 001 0.965
Wagg’;p“f%eel Do=0.6327CDy+7.37 0.01 0.925

) Dg: ZEHMROIHF A E(mm), CDy : FRAHIRO BN FHH B (mm), p) : FRERHAD 6 ~10 BIKEXE

(mm), p2: ZFHRRAFHAED 3 ~10F Wi AR(mm), ap : AKBADET1I~ 5 EWHEKRE(mm), ¢: R
ZHAD 6 ~108 HETEHHER B (mm)
De : summer season runoff {(mm) for each watershed, C{yv : summer season runoff (mm) for each con-
trol watershed, p; : Jun.~Oct. period precipitation (mm) at a place near each watershed, po : Mar.~Oct.
period precipitation (mm) at a place near each watershed, ¢p : antecedent Nov.~May. period precipita-
tion (mm) at a place near watershed, ¢ : mean daily evaporation (mm) for Jun.~Oct. period at a pla-
ce near watershed.
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Table 9. HBFHROKLGH LB OHEERBR

Prediction equations of winter season runoff for each watershed

S HE)MBEY
# 7 8] = =¥ gdg%mogﬁﬁg% Simlgle1 or
multiple
Watershed Regression equation of correlation
regression coefficient
£ =L B | pe=o. 56875493, 92 0.001 0.916
% Wy o s
& B—28R | D,=0.8025CDe+300.93 0.001 0.974
z J%‘fsm R | Dg=0.3192CDa+0. 7909p, — 206. 16 0.001 0.931
ﬁ@,‘l?‘_lllw_ﬁ’é Da=0.3165p5+0, 04188ap; — 51.91 0.05 0.932
BOHW—E | 0, 4532py+0. 2663aps— 85. 25 0.05 0.864
Wagon Wheel _
o Da=1.0114CDqy+3. 84 0.001 0.996

&) Da: FHEBOLHHEHE(mm), CDa: EHMFBOLMBHE(mm), ) FREMEDO~ 5 AHHFEK

# (mm), po: ZHBREHADI~ 3 AHHMBEAE(mm), ap) : RFBADKET 7 ~10AF AR E(mm),
apa : RENADOFEFTI0ABEKE (mm)
Da : winter season runoff (mm) for each watershed, CDa : winter season runoff (mm) for each control
watershed, p; : Nov.~May period precipitation (mm) at a place near each watershed, p» : Nov.~Mar.
period precipitation (mm) at a place near each watershed, ap; : antecedent Jul.~Oct. period precipita-
tion (mm) at a place near watershed, apo : antecedent Oct. precipitation (mm) at a place near
watershed.

Table 10. FHIZOME W B OHEE BN

Prediction equations of snowdrifting period runoff for each watershed

- it i ,’Fﬁ
} N i :J@;FT \;.‘:‘P_E Qi(iﬁ)ﬁ@?lm
i 2] [mi] & = i o7, Simple or
) . Slgmgfcance multiple
Watershed egression equation . ! correlation
regression , coefficient

L i‘:'__Kt B | Dyg=0.3846p,+0. 2076ap,—0, 35134, — 122. 28 0.001 | 0.994
& W—2%5R| Dy=0.7957CDsa+85.88 0.001 0.931
E = R Dyu=0.07974p,+0. 1036apy+21. 10961,+7.39 0.01 0.946
\Vagé)glp}gheel Dsa=0.9727CDsa+ 6,92 0. 001 0.977

%) Dsa: FRFEOVLAHGE (mm), CDsa: REEHBOMTHEME (mm), p: REELADII~3 FH

MK (mm), p2 : REWADIL~ 2 AMHEEAE (mm), apr 1 REMWAOKTT 8 ~10FHhiEAR (mm),
aps @ RENADET 1 ~10BHNKAR (mm), ¢ REHLEO 11~ 3 ANIMFERERE (°C), f: A&
AD1~2FREEE (°0)
Dsa : snowdrifting period runoff (mm) for each watershed, CDsa : snowdrifting period runoff (mm)
for each control watershed, p| : Nov.~Mar, period precipitation (mm) at a place near watershed, ps :
Nov.~Feb. period precipitation (mm) at a place near watershed, ap; : antecedent Aug.~Oct. period
precipitation (mm) at a place near watershed, ap2 : antecedent Jan.~Oct. period precipitation (mm) at
a place near watershed, ¢ : mean minimum temperature (°C) for Nov.~ Mar. pericd at a place near
watershed, #2 : mean maximum temperature (°C) for Jan.~Feb. period at a place near watershed.
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Table 11. ZHRFEOBMEUNLEOHELRR

Prediction equations of snowmelting period runoff for each watershed

P AR OH &R H(E) MR
i 7 (=l R EN Signififcance gﬁﬁg& é) T
Watershed Regression equation o, correlation
regression |__coefficient
£ B D=0, 4924p,4+.35.16 0.001 0.902
£ H25R| Dp=0.9187CDsm+113.0 0.001 0.982
E A R Dm0, 2696CDem+0. 9799p,— 252. 15 0.001 0.959
Wagon Wheel _ :
Gap-B Disin=1.0229CDsm— 2. 41 0. 001 | 0.999

) Dem: EFHBOMTZWHLE (mm), CDsm: FEEFROMENHESE (mm), pr: REMAD11~5F
BEAE (mm), po: REHEDI2~ 4 AHRBKE (mm)
Dsw : snowmelting period runoff (mm) for each watershed, CDsm : snowmelting period runoff (mm)
for each control watershed, p; : Nov.~ May period precipitation (mm) at a place near watershed,
b2 : Dec. ~ Apr. period precipitation (mm) at a plac2 near Wat:rshed.

BOML—IbF t 8 EHH (1937 « 4-10~1944 « 4-10)

Wagon Wheel Gap-B : 7Ej (1912+7-9~1918+7-9)
(&M E

Eil—des D124 (1942 « 11-'43 + 5~1953 » 11-'54 + 5)
ZE—28R T 84 (1939 « 11-"40 + 5~1946 « 11-°47 + 5)
EZH—EIR T 1143 (1937 » 11-"38 + 5~1947 » 11-'48 « 5)
FEOOILI—#HA ¢ T4&E (1937 - 11-'38 » 3~1943 + 11-'44 » 3)
=2oO—dbe D 84 (1937 + 11-°38 « 3~1944 » 11-'45 « 3)

Wagon Wheel Gap-B : 8 &%) (1911 - 10-'12 + 6~1918 « 10-"19 + 6)
HBHTW - B NTE, FEKHDmE Table 2 THEXICATRFPLAESDTH S,
Gv) Bitd

HREHIBEFR OV T EERGZHORTORERE, MTOEMTEROLDE LT, Table 12 TR
TERERZ, L UEBRETOD» 3 LS ZORROREDOENLDOLH Y, cNsDOREMNTOR
RO RIUC I SA L 5 .

%3 - Wagon Wheel Gap (200 Ti3 BEFRZOAARHBEMULERL LTE Y, L)l - EoO
2T Annexed table 2 OGRPTFOHMP 20 3HARE, THENTREEFBROEARBE
& Annexed table 2 DFRKEFOMAY, HIVEIHMTRRTF2MIERIZE 52 AL, LD
HARBRZOREEOMAR N, BEERRZhEN Table 12 OERRMICREN TN 5,

&) WOk

FW—2 TR - OO N— LB OBAUGE DO T E SRR TR, ENEN83LE20TH 5.
51 - BRIk BEERE Table 13 {TR Uz, 1222 LKD) I EBOEHELWVES (5R),
HHOIB E DD THHILREK (& ZDWDR) TRABMREAEELH YD, RED T RTOMKSZ
DFRTIEN ENAch Y TRV, ¥R TRBRICK KT EEY Liffcion, Table 13 Th
»BX5Cs5~11ANEOBERIKEG LS TS,



Table 12. & D A 5 B OHEEEAR

Prediction equations of monthly runoff for each

watershed

= T =2 AT ﬁ’(ﬂ)*ﬁ@ﬂ%ﬁ W !
A fal = = lﬁ”ﬂi@ﬁ' o Simple or #HoBE oW oM
R Significance of | multiple Calibration
Month egression equation N correlation :
regression coefficient period
£ o= &
K.-K.
1 D1=0.0154(10— 1 ) +1.4302( 1 {£45) — 13. 6685( 1 TE7%) +47. 8407 0.01 0. 866 1943~1954
2 D»=0.0618( 1 &) —6, 4103( 2 £7&) +1.1867( | {K%) + 36. 7588 0.001 0. 946 ”
3 D3=0.0121(11— 3 &) +0.0874( 1 ) +0.3865( 1 {&5) +13. 6121 0.05 0.839 ”
4 Di=15.4210( 4 B&) —0.0283( 9 — 4 f&) —33. 2960 0.001 0.912 ”
5 Ds=0.5216( 2 — 3 [¢6) —18.5181( 3 {&) — 15. 3289( 4 {£45) + 141.0219 0.001 0.951 ”
6 De=0.2326(5 — 6 ) —6.2320( 5 B5&1) +123. 6677 0.001 0.929 ”
7 D,=0.2370( 7 &) +0.3101( 4 f§) — 13, 7656( 7 A7) +55.9792 0.001 0.928 ”
8 De=0.4525( 8 f%) +0. 3142& 6 — 7 %) —85.9234 0.001 0.968 ”
9 Ds=0.3406( 9 %) +0.1116( 7 — 8 &) —6. 4099( 9 {H&) + 13, 4500 0.01 0.912 1943~1953
10 D10=0.3348(10f%) +0.0910( 7 — 9 B§) — 36. 0573 0.001 0.959 "
11 D1=0.1156( 8 —11[%) — 6. 4248(10855) +0. 1599( 9 {E5) + 65. 0550 0.20 0.793 "
12 D13=0.0396( 7 — 12[%) +1. 6983(1 1{545) +9. 0373 0.01 0.892 ”
£ HW—28R
K.-2.
1 D1=0.9003( 1 }%) +6. 3508 0.001 0.988 1939~1947
2 D3=0.9348( ~» )-+3.9679 0.01 0. 844 ”
3 Ds=1,1241( » )—24.8486 0.001 0.983 ”
4 D4=0.9894( ~ )-+29,1777 0.001 0.993 ”
5 D;=0.8743( » )-13,0690 0.001 0.989 ”
6 D=1.0227( » )—0.3594 0.001 0.998 ”
7 Dy=1.0114( » %4—1.1422 0.001 0.999 ”
8 Dg=1.0363C » )+1.7185 0.001 0.999 ”
9 Do=1.0084( » )+4,5869 0.001 0.992 "
10 D10=0.9179( » )+11, 6007 0.00! 0.990 "
11 D11=0.9680( » )+ 8.0149 0.001 0.989 ”
12 D1,=1.0899( ~» )— 8,2838 0.01 0.912 1939~1946

(dich) 78 £ 2130 20 W FEM O Q F X W



Table 12, (2-3%) (Continued)

N - A U () PR B8 K : -
A [ " 2 Bl DE EM Simpie or B O ‘,‘*ﬁ i
M . i Significance of | multiple Calibration
onth Regression equation regression gggglétég? period
Z -8 R
T.-S.

1 D1=38. 4211 CAH) +5.9715( 1 {55) — 39. 1933 0.01 0.862 1938~1948
2 Dy=4.4585( # )+5.4601( 1 — 2{EK) +9. 6743 0.05 0.790 ”

3 D3=2.0670( » )+35.2289 0,001 0.977 ”

4 D¢=0.5031(12— 4 B§) +0. 3013(HiM) — 597. 2700 0.001 0.947 ”

5 Ds=0.9197 (A #) —522. 2593 0.001 0.924 ”

6 De=0.0561( » )—63.3978( 6 — 103E4) +1170. 7479 0.001 0.956 ”

7 D;=0.3187( » )+0.3623( 7 B&) —53. 4793 0.001 0.947 "

8 Dg=0.4371( » )—7,1018 0.001 0.939 ”

9 Ds=0.9140( » )—65.6438 0.001 0.986 ”
10 D1o=0.6646( ~ )—28.3368 0.001 0.978 1938~1947
11 D1;=0.2086( 6 —105f%) —23.9583(11 — 5 &) +49. 5538 0.01 0.914 ”
12 D12=1.3090(F 1 — 2 K}) +6. 0004 (12{8%() + 5. 3523(11 — 5L +33. 0600 0.20 0.774 o

mOL— &
T.-M.

1 Dy=0.0773( 1 %) 4-0, 0336( 11— 125:%) —0. 0791 ( 1 ) - 4, 4547 0.05 0.983 1938~1944
2 D,=0.0610(12— 2 [#%) +0.0632( 2 7£) —3. 3981 0.05 0.899 ”

3 D3=0.4722( 3 ) — 20. 5611 0.05 0.949 "

4 D=0.09928( 4 ) +0. 4843( 2 3) —0. 1435(10— 2 ) + 18. 4600 0.05 0.910 1937~1943
5 Dys=0.2673( 5 %) —6. 8265 0.01 0.935 ”

6 De=0.4290( 4 — 6 ) —91. 2311 0.01 0.944 ”

7 D»=0.4731( 7 &) —13. 6585 0.01 0.938 "

8 Dg=0.2607( 8 |#%)+0.,08218( 5 — 7 [4) — 48. 2600 0.05 0. 885 ”

9 Dy=0.4131( 9 [#)+0.08830( 7 — 8 |&) —41. 6385 0.05 0.936 "
10 D1g=—0.0167( 9 J#) —0. 5463( 9 ) +89. 6338 0.05 0.902 ”
11 D1;=0.2289(11%) — 0, 7705(1128) + 41. 6312 0.05 0. 898 ”
12 D 19=0.0720(11—12f%) — 0. 3979(125%) + 19. 6058 0.05 0.924 ”

|
3
|

SHYMEEERW

=072 K




1 D1=0.0791( 1 j#)+0, 0330(11— 12[%) —0. 0690( 1 }’3@%+3. 5046 0.05 0.931 1938~-1945
2 Dy=0,0530(12— 2 %) +-0.0137(114%) +0. 0499( 2 ) — 2. 9309 0.05 0.935 ”
3 D3=0.4164( 3 ) —0.1210( 1 — 2 %) +0. 1587 (10— 124=[¢&) — 35, 7532 0.05 0.919 ”
4 D4=0.3648( 4 ) +0.1373( 2 — 4 7) —0,0422(10— 125E %) —40. 0160 0.05 0.930 1937~1944
5 Ds=0.2863( 5 &) —9. 2882 0.001 0.943 ”
6 Deg=0.4338( 4 — 6 [%)—87. 4257 0.001 0.964 ”
7 D7=0.5290( 7 p%) — 15,9633 0.001 0. 960 ”
8 Dg=0.2846( 8 &) +0.03608( 4 — 7 ) — 30. 6900 0.05 0. 875 ”
9 Dy=0.4757( 9 ) +0.1089( 7 — 8 ) —52. 9649 0.01 0.949 ”
10 Dyo=0. 0691g 8 — 10f%) —0.5963( 9 7&) —0. 1673( 6 |#%&) + 100. 0470 0.05 0.948 ”
11 D11=0.3250(11f%) +0. 0497 ( 9 — 10f%) —0. 4049(10— 117£) +33. 8365 0.05 0. 956 ”
12 D12=0.0742(11—12|¢%) —0. 3370(12%) + 16, 1737 0.05 0.926 ”
Wagon Wheel Gap-B
1 D1=0.8622( A i)+ 1. 9964 0.05 0. 832 1912~1919
2 D3=1.0363( » )+0.9504 0.05 0. 823 p
3 D3=0.6882( ~» )+3.1189 0.01 0. 846 ”
4 D,=0.5690( » )-+4.7885 0.01 0.896 p
5 Ds=0.9119C ~» )+4.4311 0.01 0.989 ”
6 De=1.2261( » )—4,7274 0.001 0.993 P
7 D,=0,6520( » )+2.3781 0.01 0.947 1912~1918
8 Dg=0.6384( » )+2.1819 0.01 0.927 ”
9 Dy=0.6955( » )+2.0737 0.05 0. 808 ”
10 Diy=1. 11515 # y—0.4580 0.001 0.980 1911~1918
11 D11=0.7939( ~» )+2.3031 0.001 0.956 p
12 D13=0.6973( » )+3.0478 0.01 0.855 ”
) (10— 1B 210~ 1 AHMEAKE (mm), (1{EX) @118 FEESE (°C), (1#H) B 1SROBAKLELERT3, hiodboddxThic#LTHS,

10~ 1 % stands for Oct.~Jan. period precipitation (mm), 1{&% mean minimum temperature (°C) for Jan. and 1#; monthly runoff (mm) for Jan. for No. 1
watershed as a control one respectively. This correspondingly applies to the other cases with the }following symbols; 7% : mean monthly evaporation
(mm), % ¢ maximum temperature, H7% ¢ mean daily evaporation, A¥i : monthly runoff for Honryli watershed as a control one, Bijf% : antecedent annual
precipitation, E4&( : mean temperature, J:f% : antecedent precipitation, ¥ 1—2A&¥ ¢ next Jan.~Feb. period runoff for HonryQ watershed, ¥ : monthly
evaporation, A ¥ : monthly runoff for A watershed as a control one.

(k) S L2WATUCYZAHOWMIER N T SHAWE
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Table 13. Zii—2 SR - BOOIL—LAFTRRBROKENMEICEH 7 2 KBERE
Number of data of quickflow for calibration period for K.-2 and T.-K.

A
Month| En
\\ ] 1 2 3 4 S 6 7 8 9 10 11 12 T:J tal
£ Year -~ !
# W—285R K.-2
1939 — — — — 2 3 1 6
1940 — — 5 3 3 3 1 15
1941 3 4 6 4 4 1 1 23
1942 1 2 6 2 4 2 1 18
1943 0 2 1 2 3 3 | — 11
1944 - =-1=1=1=1—=1- —
1945 4 3 2 3 2 3 17
1946 — 1 2 —_ — e 3
1947 — — — —_ —_ —_ —
TS tal 4 12 22 15 19 14 7 23
woO—it & T.-K.
1937 3 2 2 3 3 4 3 1 4 4 2 2 33
1938 1 2 5 5 6 3 3 4 2 3 1 3 38
1939 — — 1 4 2 4 1 2 3 3 3 0 23
1940 0] 2 S 6 2 5 —_ 6 4 4 3 1 38
1941 4 1 4 4 5 4 7 3 2 3 4 4 45
1942 o] 2 6 7 5 8 1 5 5 3 1 0 43
1943 2 2 4 6 3 4 5 —_ 7 3 2 2 40
1944 2 1 2 4 2 1 1 6 4 2 1 30
E.'.

Total 12 12 29 39 28 33 21 25 33 27 18 13 290

ML HEBE L, LOJRKMBICEEINTOHIERE L, 2E0IBEOMRETEIES
EZi,

—EEEWRAL, 1 HME X0 MEANE, £T0A-7H-4H-30-23-1BEEHE.
D55 1 » S0 HIRAMILEWEETKD SEAR SN, FIETHER, HKUHEED» 524
BHEZLOWMBLHATERTRARD, ARELALOTH 5. ZRTIBERBOBKELZMUERL TS
LEBTEZHWY, FATIhEL SOOI LHKBEOBEBRERMICRN I 21D TH S,
HKEE LRBRTRTFOMMS 3 VAT ORICIIMMRIMERXS 250 & LTHEOBEFEESE
ORHAIZ L ORI, ZOFKER, Table 14 IURTERVEMOBETOERDHD L LTEH O,
Table 15 2 Z D ERBHFTICHV S ek &, BYEEO 3 BHO WEEFORRMERM AR
Lo ZO&RDSHEOSKNEAMSD P B,

BB INoOEFERER, ERERRNLY b BWEERRON Y SLOBEHBRO &S TH 5 lountnmm
(BFHC LAUTBBRED0. 160K & < 103) b8, HPICREAPBERITO LUK SN LOT, ML
FEBAL, TLPUEROBEISIKHBLTS, ORBERSTHREINUIS 70T, LEHE
BYAEKIOBRHIR ch S oRNTHET B L E LA,

v Bke—7iE

ZH—25R - BOOL—E0, FETEAEEZ L VBT KT ONT, BEE BT Lic
5T, F51 - FAEkREE Table 13 AL TH 3.

MYZER SHBO I BROMRET O SR, $50RBAARICKDRITLE Lice 7L, 1
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Table 14. Z#l—2 SR « OO L—ILBFIFIR OB I O HEEEFR
Prediction equations of quickflow for K.-2 and T.-K.
| B(EBBEERR
4 maoms | K
Fiid B Vi = Slgmf)lfcance %ﬁg& :r
Watershed Regression equation . correlation
regression coefficient
& WT2ER , —0.6979p-8.835 0.001 0.972
BOOW—ILE | | 0 4747540, 0612ap,—0. 3724apy —7.020 0.001 0. 881
T.—K.

&) ri¥kE (mm), p: —FREE (mm), epr: £77 BHER (mm), ep : %77 1 BHER (mm),
7 : quickflow (mm), p:amount of a storm (mm), ap;: antecedent 7-day period precipitation(mm),
api : antecedent I-day precipitation (mm).

Table 15. EHRFZFTIZAL S BUkER & HERRETF ORI RS 6

Frequency distribution of quickflows and corresponding rainfall factors used in regression
analyses by magnitude classes

b 7k & —EZHEWHE $ef7 7 BRER LT T OERE
Quickflow Amount of a storm Antecedent 7-day Antecedent 1-day
i period precipitation precipitation
Bo@m | E o om % | m @ o g
Class Frequency Class Frequency Class Frequency: Class |Frequency
mm mm mm mm |
& W—285R K.-2
0~ 10 46 0~ 10 3
10~ 20 11 10~ 20 23
20~ 30 8 20~ 30 20
30~ 40 8 30~ 40 8
40~ 50 S 40~ 60 13
50~ 60 7 60~ 80 10
60~ 80 3 80~100 9
80~100 0 100~150 3
100~150 2 150~-200 1
150~200 2 200~300 2
200~250 1 300~-400 1
woOl—lk & T.-K.
0~0.5 142 0~ 10 96 0~ 5 109 0~0.5 242
0.5~ 1 30 10~ 20 79 5~ 10 36 0.5~ 1 13
1~ 3 28 20~ 30 39 10~ 20 64 I~ 2 6
3~ & 32 30~ 40 22 20~ 40 44 2~ 5 17
5~ 10 14 40~ 60 27 40~ 60 18 5~ 10 7
10~ 20 19 60~ 80 9 60~ 80 5 10~ 15 2
20~ 40 13 80~100 4 80~100 4 15~ 20 1
40~ 60 3 100~150 12 100~150 8 20~ 25 1
60~100 8 150~200 2 150~200 1 25~ 30 [¢]
100~140 1 i 200~250 1 30~ 40 1

Bfi] » S0FIRARER &MANKICHIET 2BFED ) bh o, BROLDEL ST,

Bke—7 @il e TR OBROBND 3 WV IZHEEEFOMIcZ, BERFEENSZ DL LTHE
OMEEZHROREICL VRN Lic. PR OWKBEOEA LEROBMET, BRI >V THEERRO Y
— I REEMMERK LB LR LS 5T

Table 16 IRTERY, REFOHHATORBOSDELTB oM, BWKkEe—2Hie BKEDE
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Table 16. Z#l—2 SR « EOOIL—LSMMIROEK € — 7 HREDOHEEMAR

Prediction equations of peak discharge for K.-2 and T.-K.

e _ = B D5 H@@)ABER
v 7 ll i £ Significance ?riv[ﬁglgleor
. . f A
Watershed Regression equation o correlation
regression coefficient
= ” =K = - I
& Kﬁ‘___g’fﬂ g =0.1892p+2.657pn— 1.597pm—9. 203 0.001 0.917
%@TDEJE;'E@ g =1.710p+1.877pm+0, 5841ap,— 35. 04 0.001 0.817

&) g:KE—IWB /fs), p: —HEEFRE (mm), pn: 1EUEAEE (mm/h), pm:30 FEEXFE
(mm/30min.), apy: (T 4 HHIFE (mm)
g : peak discharge (I/s), p:amount of a storm (mm), pr: maximum 1 hour rainfall (mm/h), pm:
maximum 30 minute rainfall (mm/30min.), ap,: antecedent 4-day period precipitation (mm)

Table 17. [EURFTICHY ook ©— 7 iR & BIBRETF ORI ER S
Frequency distribution of peak discharges and corresponding rainfall factors used in
regression analyses by magnitude classes

Bk — 7 Fifi 1 HIRARE 30 EEARHE SEfT 4 DR
Peak discharge Maximum 1 hour Maximum 30 minute | Antecedent 4-day
rainfall rainfall period precipitation
B % 2 Eou|lwm oslE ulm omlp
Class Frequency Class Frequency Class Frequency] Class :Frequency
s mm/h mm/30min. mm
£ H—2%5R
K.-2
0~ 10 56 0~ 5 21 0~ 2 3
10~ 20 18 5~10 46 2~ 4 27
20~ 30 8 10~15 16 4~ 6 26
30~ 40 2 15~20 4 6~ 8 18
40~ 50 4 20~25 4 8~10 8
S50~ 60 o] 25~30 1 10~15 7
60~ 70 3 30~35 o] 15~20 1
70~ 80 1 35~40 0 20~30 2
80~ S0 0 40~45 (0] 30~40 ]
90~100 (o] 45~50 o] 40~50 1
100~120 1 50~55 1
E0o0L—It &
T.-K
0~ 5 194 0~ § 208 0~0.5 127
5~ 10 32 5~10 56 0.5~ 1 18
10~ 20 16 10~15 16 1~ 2 23
20~ 40 13 15~20 5 2~ 5 28
40~ 60 12 20~25 3 5~ 10 24
60~100 7 25~30 1 10~ 20 35
100~150 4 30~35 o] 20~ 40 15
150~-200 3 35~40 0 40~ 60 14
200~400 7 40~45 0 60~100 4
400~600 2 45~-50 1 100~150 i 2
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TS EEALS
Anfcke—s By ERE Ul 1IHIEATR « 30 MRATE « /5T 4 A EMBORRFIEE
¥aEid Table 17 (LiR& e, o2 L—Uikfid Table 15 &R UTH 3,
V2. RIPHEIcH T B RHENEL
HIBOHEEERRICOILNIRIT B 2 BaENSIZER L EA LT, LEARIICEOTS LEKSMIR IR
U -1 BEOTTETMBLROPBHEEMEL, EURBREOZEEZRKDI. DNTINSDOEDHH
FNHEEZHEI DI

WkEOBA & Hik
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Table 18. MEHIIC BT Z4ERIBL « LB DL
Changes in annual runoff and annual runoff coefficient for treatment period
ﬂ’-Ar‘ﬁl tﬂff.% FEOw .
K & nnual runo N it =+ Annual runoff coefficient
. moo® | B | G it | 0 ZE
Wateryear Predicted Change gltzgngmg Probability Predicted | Change
mm mm o % %
%
Lhl—kE K.-K.
19583-"54 828.5 40.8 4.9 0.3 56. 4 2.8
1954-755 1109.0 98,6 8.9 0.05 59.2 5.2
1955-"56 805.0 268. 2 33.3 0.001 56.1 18.7
1956-"57 760.8 175.1 23.0 0.001 55.5 12.8
1957-'58 775.3 225.3 29.1 0.001 55.7 16.2
1958-"59 747.7 103. 2 13.8 0.02 55.3 7.7
ZW—28R K.-2
1947-'48 1971.9 89,9 4.5 0.4 76.7 3.5
1948-'49 1747.8 95.2 5.4 0.4 79.7 4.4
1949-'50 1695, 4 36. 4 2.2 0.8 78.9 1.7
1950-'51 1615. 8 31.2 1.9 0.8 75.3 1.4
1951-'52 1971.9 158.1 8.0 0.2 77.5 6.2
1952-'53 2127. 4 211.6 10.0 0.1 77.5 7.8
1953-"54 1418.8 38.2 2.7 0.8 69,7 1.9
1654-'55 2109. 4 175.6 8.3 0.2 71,7 6.0
1955-'56 2077.7 217.3 10. 4 0.1 73.1 7.6
1956-'57 2020.8 127.2 6.3 0.3 77.9 4.9
1957-’58 2234, 1 161.9 7.3 0.2 76.9 5.6
1958-'59 2199.7 67.3 3.0 0.6 73.8 2.2
1959-'60 1864, 4 171.6 9.2 0.2 74.9 6.9
1960-’61 2372. 4 257.6 10. 9 0.05 79.4 8.6
1961-’62 2134.7 252.3 11.8 0.05 76.3 9.0
1962-'63 2481.8 233.2 9.4 0.1 87.5 8.2
1963-'64 2292.8 174, 2 7.6 0.2 83.7 6.4
EN—FR T.-S.
1948-"49 1636. 3 119,7 7.3 0.2 75.9 ! 5.5
1949-50 1838, 8 76,2 4.1 0.4 79.0 3.2
1950-'51 1282, 1 151, 9 11.8 0.1 72.7 8.6
1951-"52 1756.7 106.3 6.0 0.2 77.8 4,7
1952-'53 1673.9 161.1 9.6 0. 05 79.3 7.6
1953-"54 1363.0 79.0 5.8 0.4 67.5 4.0
1954-’55 1480.9 276.1 18.6 0.01 67.8 12.6
1955-'56 1521. 6 152, 4 10.0 0.1 73.7 7.4
1956-'57 1626.9 194,65 12.0 0.05 84,0 10.1
1957-'58 1610.6 209, 4 13.0 0.02 73.1 9.5
1958-'59 1851.1 234.9 15.1 0.01 71.7 10.9
1959-"60 1552. 3 131.7 8.5 0.1 86. 1 7.3
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Table 18. (23%) (Continued)

F A ot Anmual oboft coffficient
X 5 nnual runo I e * nnua run(i> coefficien
WooO# | B M| ity | B | B
Wateryear Predicted Change g‘éﬂgmg Probability Predicted | Change
mm mm % %
wOOWL—/EE T.-M.
1944 169. 2 —30.2 —17.8 0.6 | 20.3 —-3.6
1945 456.9 209.7 45.9 0.05 32.1 14.7
1946 455, 6 43.4 9.5 0.5 33.7 3.2
1947 314.1 —45.6 —14.5 0.7 34.3 —5.0
1948 261,9 45,4 17.3 0.5 21.9 3.7
1949 452.0 38.1 8.4 0.6 33.8 2.9
1950 381.2 —0.5 —0.1 —_ 30.9 —0.1
1951 403. 8 64.9 16.1 0.4 33.3 5.4
1952 496. 6 31.4 6.3 0.6 35.0 2.2
1953 553.1 88. 6 16.0 0.2 36.8 5.9
1954 534.8 126.7 23.7 0.1 36.1 8.6
1955 293.6 12,0 4.1 0.9 27.8 1.1
1956 357.0 —9.1 —2.5 0.9 30.3 —0.7
1957 390. 5 75.8 19.4 0.3 31.9 6.2
1958 172,9 45.9 26.5 0.5 17.2 4.5
1959 181. 4 141.0 77.7 0.2 16.3 12.6
1960 256. 2 139.8 54.6 0. 05 23.2 12,7
1961 252.5 167.2 66, 2 0.1 21. 4 14,1
1962 266.8 196.9 73.8 0.05 25.6 18.9
1963 416.4 216.5 52.0 0.05 32.1 16.7
1964 285.8 62.4 21. 0.4 24.2 S.2
wOML—E T.-K.
1945 480.6 205.1 42.7 0. 05 33.8 14,4
1946 471.2 97.8 20.8 0.1 34.9 7,2
1947 288. 1 36.4 12,6 0.7 31,4 4.0
1948 287.8 101.7 35.3 0.1 24,0 8.5
1949 464, 8 137. 4 29.6 0.05 34.8 10.2
1950 392, 2 91.5 23.3 0.1 31.8 7.4
1951 406, 2 143.3 35.3 0.05 33.5 11.9
1952 513.9 107.1 20.8 0.1 36.2 7.5
1953 573.7 171.8 29.9 0.05 38.2 11.4
1954 555.9 163.0 29.3 0.05 37.6 11.0
19585 294.3 33.8 11.5 0.5 27.8 3.2
1956 362. 1 10. 1 2.8 0.9 30.8 0.8
1957 397.6 63.7 16.0 0.3 32.5 5.2
1958 187.3 64.3 34.3 0.4 18.6 6.4
1959 209. 8 116,0 55.3 0.2 18.8 10. 4
1960 269. 4 91.0 33.8 0.1 24,4 8.3
1961 278. 4 88.7 31.9 0.2 23.6 7.5
1962 268.5 158. 1 58.9 0.02 25.8 15.1
1963 429.0 96.8 22,6 0.2 33.1 7.4
1964 306. 6 23.6 7.7 0.7 25.9 2.0
Wagon Wheel Gap-B

1918-'19 157.8 —6.2 —3.9 0.4 29.4 —1.2
1919-°20 201.7 15.5 7.7 0.05 36.5 2.7
1920-'21 178.0 33.6 18.9 0.01 31.2 5.8
1921-'22 176. 4 46, 4 29.7 0.01 33.8 8.9
1922-'23 158. 2 24,0 15.2 0.01 26.1 4.1
1923-'24 183.1 20.4 11.1 0.02 43.0 4.8
1924-'25 113. 1 12,7 11,2 0.1 19.9 2,2
1925-'26 115.8 12, 4 10.7 0.1 25.2 2.7

* WESh-BOLLMBERITET » S 2R

The probability that a change in the magnitude measured could have occurred by chance alone.
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Z DR M Table 18, 20~28, 30, 33 DERITTINT.

INSOFOHT, “HiE BRBOAR/RCIEZHEMTHY, "B ERRARLIBRDET
5%, ZIEH-FSODORMEFEMSERR L DKREVDO, FUHLLNATRIKEWTHRIBEMNEL
Lz &%RL, M ZOBTHINLIC E4RT,

FELRBPHFRICH T I3EMBOTARTH 2,

INEOEHBBARICEC D I 3R R I,

T BK  BER CORTNRO W MRERKBICSTANBEOK, IMBRD &
b EERKBCRTIEMBOEIRTH 5.

V-2-1. FiiHE

Table 18 OO EBNZ XS,

FOOIL—FS » Wagon Wheel Gap T, ZHhZh 4 H4E « 1 BELDNTREDS LT & 1T858,
i3 T RTHNTE 5.

BinLic &z, ERBRICEY 3 RBIMROBHNOTHER KR EFHERBBLHELTORMONS
(Table19), FHHEBKBREPETAENL VY, FHBEROTh RS -TWV S, K LER
BHRIETH > ENTR, BAY & TR,

Table 18 T, HMEBEOHERDOEOHTENHDEZFELATV Y, BLOHANELHTLNRNC
&, REDHMOBEOFEENEOC LS, HRUBRERLEIBMLALEDTI»S S, Rk
ZUTERHEESECI#EMLALELTELAE D,

BN S I BMBRIHRREFRID EDDHTEG LTS, TLT, BEXZHEBOEHEFAT
BEEMBES S I 5. Wagon Wheel Gap - ENITHETH 5, Ll HFMCsrhlL, HAEEH
EHALRVEFSEVCERHOHTH S, BOOUDOEASTEGMK LV C LIKEBLT, BKRR
YRREHERBTELCNOEDOFANALSE BT LS S MBI D,

LHLWABWADORRME, Licht- TRBHOEHIRENE I T 2icdhrbhod, BARDSHE
HTIRBARIES, 205~276mm, ¥ iR OBAREEMH12. 6~18. 9% DHEE T, Wagon Wheel
Gap DENLLDREVZEMERSN S,

V-2-2. 8K K« EK - BREFKHE

(a) SkimE

Table 20 HSEDZ EHRNZ LS.

EFEOOWU—MEED 4 HF, Wagon Wheel Gap O 1 hEEBROTHREMTH 2.

BAKHBIZEREEOKRES (L) - Wagon Wheel Gap : 60~70%, L3« Ol : 90%) »
HHTNEH9 5, LEFMICET 2ELOBRMSEREROBALIZZEI U K5 LRYURTH S,

EODTHBUEOBENEMBREEI LA TS, BUOBAOLSLNT E, REVENOEAMLTE
BIHEETHZ LS, RBKEX>TYKEHBIREMLAZELTENLS S,

KBRS FERIKEBMULICEE TIPS S,

HEmis o CICEMBRIREEFILI D EDHTREL S,

BARD 4 WRORAIBMBH171~199mm, FHEOFEAEMH:T. 1~15. 4% O T, Wagon Wheel
Gap DZNLEVELTRENVC EMERBENS,
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Table 19. FHIRICE U 2 EFEHKE
Mean annual precipitation, mean annual runofi and
*w 1% Watershed J:;ll—:ll:é‘» K.-K. ZHW—258R K.-2
Ll fiij  Period Ca]ibratiiﬁii %&reatme%ﬂt %libl‘atiéril ”’I&reatmeﬂft
ﬁﬁfpﬁﬁgl(ﬁggﬁmon 1437.7 1481.6 2641.0 2617.5
VAERmE (mm) 807.6 989. 8 2075.3 2166.8
Slzgﬁﬁzn%il (roﬁ?loff coefficient 56,2 66,9 7.7 82.5

Table 20. MANIENCE T 2
Changes in plentiful runoff and plentiful

e : 2 Kk W oH o=
EkifithiE  Plentiful runoff e . Plentlful runoff coefficient
x ¥ = w
m R 1t S e |JH e 4
Wateryear Predicted Change Chi:émg Frobability Predicted Change
mm mm % % %
Eni—dtE KoK
1953-'54 574,6 29.1 5.1 0.5 39.1 2.0
1954-’55 758.1 61,4 8.1 0.3 40.5 3.3
1955-"56 559.2 171.5 30.7 0.01 39.0 12,0
1956-"57 530.3 98.0 18.5 0.05 38.7 7.2
1957-'58 539.8 130.3 24,1 0.01 38.8 9.4
1958-"59 521.7 21.8 4.2 0.6 38.6 1.6
FI—25R K2
1947-'48 1692.7 66.3 3.9 | 0.4 65.9 2.6
1948-"49 1472, 6 54. 4 3.7 ! 0.5 67.2 2.5
1949-'50 1446,0 33.0 2.3 0.7 67.3 1.5
1950-'51 1382.7 25.3 1.8 0.8 64.4 1.2
1951-'52 1725.8 129.2 7.5 0.1 67.8 5.1
1952-'53 1889.9 193.1 10.2 0.05 68.9 7.0
1953-'54 1186. 4 30.6 2.6 0.8 58.3 1.5
1954-'55 1839. 4 131.5 7.2 0.1 62.5 4.5
1955-’56 1779.9 174.1 9.7 0.05 62.6 6.1
1956~'57 1744.1 108.9 6.2 0.2 67.3 4.2
1957-58 1871.6 133.3 7.1 0.1 64.4 4.6
1958-’59 1845.0 43.0 2.3 0.6 61.9 1.4
1959-°60 1619. 4 116.6 7.2 0.2 65.1 4.7
1960-'61 2032.1 187.9 9.3 0.05 68.0 6.3
1961-"62 1801.0 199.0 11.0 0.05 64.3 7.1
1962-"63 2129.3 166.7 7.8 0.05 75.0 5.9
1963-'64 1978.0 109.0 5.5 0.2 72.2 4.0
wOOIL—EH T.-M.
1944 151.9 —34.8 —22.9 0.5 18.2 — 4.2 )
1945 429.2 175.9 41.0 0.1 30. 1 12. 4
1946 414.4 17.0 4.1 0.8 30.7 1.3
1947 302.2 —76.0 —25.1 0.4 33.0 — 8.3
1948 232.4 43.2 18.6 0.4 19.4 3.6
1949 419.6 8.1 1.9 0.9 31.4 0.6
1950 346.3 —33.1 - 9.6 0.5 28.0 — 2.7
1951 377.2 38.8 10.3 0.6 31.1 3.2
1952 460. 5 7.0 1.5 0.9 32.4 0.5
1953 507.7 82.5 16.2 0.2 33.8 5.5
1954 486.8 106, 0 21.8 0.1 J 32.9 7.2
1955 261.6 5.4 2.1 — | 24.7 0.5
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mean annual runoff coefficient on each watershed

IR TS | So0l-ws TM | Bomu—ds TK. | esg Whel
o wlm  omle owlm  omiw  owlm o[l FLE S
Calibration | Treatment Calibration | Treatment | Calibration | Treatment t

lon’ ment
2153.0 2082.8 1152.9 1204.8 1113.2 1223.3 535.9 530. 2
1783.3 1732.3 292.9 427.3 289.6 471.9 157.8 180. 4
82,7 83.3 23.4 | 34.6 23.8 37.9 29.1 34.4
|
Bk - SR RO
runoff coefficient for treatment period
ol 23 3 . o 7}( T oy =
X & SUKEdiht  Plentiful runoff i & Plentiful runoff coefficient
= X .
r ., b |2 16 (=% : R \ 1t
Wateryear Predicted Change Chiztg; ng | Probability Predicted Change
mm mm % % %
1956 338 —33.7 ~10.1 0.6 28.4 - 2.9
1957 363. 2 55.5 15.3 0.4 29.7 4.5
1958 142.0 41.7 29,4 0.5 14,1 4.1
1959 148.5 125.7 84.6 0,2 13.3 11.3
1960 228.5 114.7 50.2 0.1 20.7 10. 4
1561 217.4 149.9 68.9 0.1 18.4 12,7
1962 243.8 180.8 74,1 0.05 23.4 17.3
1963 389. 4 182.6 46.8 0.05 30.0 14.1
1964 247.3 49.2 19.9 0.4 20.9 4.2
#woOl—dky T-K.
1945 456. 2 167.1 36.6 0.05 32.0 11.7
1946 433.3 71.1 16. 4 0.2 32.0 5.3
1947 276.5 7.0 2.5 —_— 30.2 0.8
1948 259.8 92.4 35.6 0.1 21.7 7.7
1949 435. 2 94.7 21.8 0.2 32.5 7.1
1950 359.7 45,0 12.5 0.4 29.1 3.6
1951 381.6 114.2 29.9 0.1 31.5 9.4
1952 481.2 90.9 18.9 0.2 33.9 6.4
1953 532.6 168.6 31.6 0. 05 35.4 11.2
1954 512.1 146.3 28.6 0. 05 34.6 9.9
1955 263.7 39.3 14.9 0.4 24.9 3.7
1956 341.4 1.0 0.0 —_ 29.0 0.1
1957 371.9 60.8 16.3 0.3 30.4 5.0
1958 157.0 67.9 43.2 0.3 15.6 6.7
1959 177.9 117.6 66, 1 0.2 16.0 10. 6
1960 242.8 91.6 37.7 0,1 22.0 8.3
1961 244.9 96.9 39.6 0.2 20.7 8.2
1962 246. 4 160.9 65,3 0.02 23.6 15.4
1963 404, 3 88.4 21.8 0.2 31.2 6.8
1964 270.0 29.8 11.0 | 0.6 22.8 2.5
Wagon Wheel Gap-B

1918-’19 109.8 | — 3.6 ! — 3.3 0.4 20. 4 — 0,7

1919-'20 149. 6 15.0 10.0 0.02 27.0 2,7

1920-"21 116.6 26.9 23.1 0. 001 20, 4 4,7

1921-'22 117.7 39.6 33.6 0. 001 22,5 7.5

1922-'23 98.0 22.0 22.4 0,01 16.2 3.6

1923-'24 122. 4 16.9 13.8 0.01 28,7 3.9

1924-725 55.2 10.5 19.0 0. 05 9.6 1.8

1925-'26 65.0 14.2 21.8 0. 02 14,1 3.0
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Bink - EMEOEHIIHPO ZNICREMNCEBLEHETECEMBI htbn, TLAREHICH
EEMBSDEINCLBENENOEREHET 2T Lk HEEI N,

(b) Tkt

Table 21 5O EFDT EMNVILD,

ZMD 1 5E, BOOL—ItAD 4 4, Wagon Wheel Gap O 3 EETHA Lo, {34 ~<7Ty
mMTH Yy, EMBOFERMTATIKEND I TRIEVY, KEUHMOFREST N Lh S, FHL
BIC X DEARLHREENLILELTELS S,

EARFERCOWTHREREM LA EWZ XS,

R - BNREHREFICK VRS,

BAD 4 HHOBRAEMET 19~62mm, i HROBAEMI 1.5~4. 5BDOFIFAT, Wagon Wheel
Gap DENL X HREW,

E2O0OL—k A TURAMOBECEOTHMBMWNE LD, H30VRBBLOBANEDNI T L,
)il « Wagon Wheel Gap T 28REZE b SEMERE UTIHEDRELLLOFEHESD
2HOLMEEING . FAEOLOWEDORFHFMOEE MO MBER SO, Chbh o bRERFEE
DHLHFIEES NG, '

UL Liticahid, #EEDEFEULTWERNRE L, £ - @O0 LOHITHKT EXRBEROH
BEdETscLiclvens s bhU b oBFHFaMEEE L,

(c) 1Bkl

Table 22 5 D2EDT EMNZ KD

FOOL—ILE D 6 »4F, Wagon Wheel Gap ® 3 MMETRIFD L T &ICE 3, {hid 3~ Tt
THY, TNTCHFEMSTEL OO DI TREOBKE TN TR THERESBCEA, S, LK%
EXFIMBRIEM LA L LTEDPS D, ERBLBCODWTHHMLILE > TIPS,

Hingg - WinRRRIHEFLIORLE,

BAD 4 FIRDOBE ARG A11~29mm, F /i R DR KHEIIA0. 9~2. 2B ORIF T, Wagon Wheel
Gap DZNL IV KEWT ENFRENS,

FEOOW—db# » LIl - Wagon Wheel Gap OREMAP, BOOLUOHADRELMAMOIEHES
WG EPS, BEEMBEORFEELEOFAMESHALMICEREINE . TLBKEERREHS, oh
CMb > TEBHEFHFEICL TN I 2 LB ZNZNOFFRIONETH4 5 bdibhi,

(d) Bkt

Table 23 H 5RO EMOZLE D,

DEOBYOH (FHl 1 2 58E, MOOL—ILE : 524, BOML—R : 2 »4E, Wagon Wheel
Gap: 3 D) HH 24, MIENTH2. FEEODOHTEOHMMEBEZ T LA TV SA, KX
OHEBUENSENCE, BLOEENREDDTHEOCEHhS, HHRIICE DEKRFLRZENLLEL
TEBH5:. BRKELESEFREM LA LNLES.

Hind - EmBARBEEC LD PROEH LTS,

L, BBLTHMBERICHFATEE@HBD hasbh, ®OMOL - Wagon Wheel Gap THIBHET
B5o
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Table 21. MIAMIC BT 2 KL B « KT HEOZED

Changes in ordinary runoff and ordinary runoff coefficient for treatment period

K i ‘ kit Ordinary runoff T % Ordinary runoff coefficient
o z E L E .
Wateryear Predictef} Change t Changmg Probability PredictefE Change fe
mm mm rate % %
Ell—lk# K-K
1953-’54 ’ 135.6 0 ! o] — 9.2 0
1954-'55 200.8 32.8 16,3 0,05 10,7 1.8
1955-"56 I 130. 1 49.6 38,1 0,01 9.1 3.4
1956-'57 ! 119.8 52.6 43.9 0. 001 8.7 3.9
1957-'58 ‘ 120. 2 62.0 51.6 0,001 8.6 4.5
1958-"59 116.8 49.0 12,0 | 0.01 | 8.6 3.7
EH#H—28R K.-2
1947-'48 l 182.7 8.3 4.5 | 0.8 7.1 0.3
1948-"49 211.5 27,4 13.0 0.4 9.7 1.3
1949-'50 174.1 8.3 4,8 0.8 8.1 0.4
1950-’51 155.9 — 3.4 - 2.2 0.9 7.3 - 0.2
1951-'52 154, 2 18.2 11.8 0.5 6.1 0.7
1952-'53 163,0 7.1 4.4 0.8 5.9 0.3
1953-'54 162, 2 11.0 6.8 0.7 8.0 0.5
1954-755 190.3 35.3 18.5 0.2 6.5 1.2
1955-’56 200. 2 31,9 15.9 0.3 7.0 1.1
1956-'57 170.2 14.5 8.5 0.6 6.6 0.6
1957-'58 241.0 20, 4 8.5 0.5 8.3 0.7
1958-'59 235.6 21.5 9.1 0.5 7.9 0.7
1959-"60 165.3 33.1 | 20.0 0.2 6.6 1.3
1960-'61 219.7 42,9 19.5 0.2 7.4 1.4
1961-’62 219.0 32.8 15.0 0.3 7.8 1.2
1962-’63 225.5 42.2 18.7 0,2 7.9 1.5
1963-’64 | 215.1 39.2 18,2 0.2 7.9 1.4
ZoOl—sgs T.-M.
1944 8. 49 4,10 48,3 0.2 1.0 0.5
1945 16.93 17.91 105, 8 0.01 1.2 1.3
1946 23.33 13. 85 59.4 0.01 1.7 1.0
1947 11,95 10, 44 87.4 0.02 1.3 1.1
1948 15, 26 2.48 16.3 0.3 1.3 0.2
1949 I 22,04 8.04 36.5 0.05 1.6 0.6
1950 19. 31 19. 26 99.8 0.01 1.6 1.6
1951 17.73 11.28 63.6 0.01 1.5 0.9
1952 21.67 12, 83 59. 2 0.01 1.5 0.9
1953 25,58 1,94 7.6 0.5 1.7 1.2
1954 26.27 11,84 45,1 0,02 1.8 0.8
1955 16, 67 2.87 17.2 0.3 1.6 0,3
1956 15.21 11.36 74,7 0.01 1.3 1.0
1957 17.66 7.96 45,1 0.05 1.4 0.7
1958 13.43 4,77 35.5 0.1 1.3 0.5
1959 11,92 16, 21 135.9 0.01 1.1 1.5
1960 12,95 13, 61 105.0 0.01 1.2 1.2
1961 13, 64 11,94 87.5 0.01 1.2 1.0
1962 11,27 7.43 65,9 0.05 1.1 0.7
1963 18,97 17.77 I 93.6 0.01 1.5 1.4
1964 16.23 11,93 73.5 0.01 1.4 1.0
gomb—its T-K
1945 15. 58 21.91 140.6 0.01 1.1 1.5
1946 20. 54 16. 50 80.3 0.01 1.5 1.2
1947 11.47 12.36 107.8 0,02 1.3 1.3
1948 14,10 6,91 49.0 0.1 1.2 0.6
1949 19, 46 18. 10 93.0 | 0.01 1.5 1.4
1950 17.35 29.88 172, 2 0,01 1.4 2.4
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Table 21. (03%) (Continued)

- - : F ok W oM OF
& & ket Ordinary runoff it = Ordinary runoff coefficient
: m > A diee | #|% it
Wateryear Predicted Change Chintgmg Probability | ™ edicted” | Change
miml mm N ;U/e % %

1951 16. 10 15.98 99.3 0.01 1.3 1.3
1952 19. 28 9. 04 46,9 0.05 1.4 0.6
1953 22.39 0. 80 3.6 0.9 1.5 0.1
1954 22,92 11.93 52.1 0.05 1.5 0.8
1955 15. 23 — 0.67 — 4.4 0.9 1.4 | — 0.1
1956 14. 10 4,22 29.9 0.3 1.2 0.4
1957 16.04 — 1,02 — 6.4 0.8 1.3 — 0.1
1958 12,63 1.74 13.8 0.6 1.3 0.2
1959 11. 54 6. 87 59.5 0.1 1.0 0.6
1960 12.37 0. 67 5.4 0.9 1.1 0.1

1961 12,95 — 0.40 - 3.1 — 1.1 — 0.03
1962 11,55 — 2,11 —18.3 0.6 1.1 - 0.2
1963 17.05 1.97 11.6 0.6 1.3 0.2
1964 14.98 2.91 | 19.4 | 0.5 1.8 0.2

Wagon Wheel Gap-B

1918-'19 18, 21 1.23 6.8 0.6 3.4 0.2
1919-°20 24.52 —1.62 — 6.6 0.3 4.4 — 0.3
1920-’21 25.66 | 3.79 14.8 0.1 4.5 0.7
1921-'22 18. 60 9,33 50. 2 0.02 3.6 1.8
1922-'23 27.03 —0.75 — 2.8 0.6 4,5 — 0.1
1923-"2¢ 23. 46 4.35 18.5 0.05 5.5 1.0
1924-'25 23.75 2.01 8.5 0.2 4.2 0.4
1925-°26 23.17 —1.90 — 8.2 0.2 5.0 — 0.4

LHAAFMICENY, MBZEWMIEITERATEROENMNS Y, CHRIIEKTOBIREHIE
WY B EMHEE S NI

AAD 4 FIROKR AR5, 0~10.0mm, FHEROFEAMMIL0. 2~1. 2B OFAT, Wagon Wheel
Gap DZNHLIENRTELTREVZENEDHONE,

(e) 2K -k « Bk « BRERBADIFER - ZEROZNTNATH L ERLBONFE « 1L

BEDHE

B D VBB I NI b - 7oA OMIAMIZ 51 245 « Bk « 7k « K - BREH LEOMBRET
ThEhJEoREERRRC L DR ot CASERNROHESNThIERLIRONSRT, &8
K AEK - EBARERLNOHHRAH E—KT IR T TH S, ChoO—FEHAH AL, 208
EDRHDOEHFEENENC L2 —BEAF 2 EBTEIS. ML LS 2, RERROHERS ZE
EBERZEDS, PRHO—BEMNEDHLHRBETTHS,

WEFEE » KAERNCAERILEOBAR L, ATBORIBONEROATEOL (%) OlilHE LT
RaL, EN:99~103, 2 : 99~100, HEOIL—/A : 96~103 (1 F172192), wODL—IE : 97
~104 (141721794), Wagon Wheel Gap : 97~103 &75% . 4EFNHOK 1845 2 HKM BB E D
THY, BRBKMELEEFRLHOBERIE, BTHI2LBIOLIN—FEMATHHTHS I,
WHE D DEBEEZRIHRTHA .

RICHIINENC B 13 2 EOEEIC DO TS, RO ENE 4 BEORBBO M OSF A—
WTrEMEZLL,
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Table 22. JUBAMIC & 1 B (SADM & - EAKIMEOLEL
Changes in low runoff and low runoff coefficient for treatment period
; 1 B K % o8 %
KEE - & {Ekifiih Low runoff T %= Low runoff coefficient
W A AR 16 %¢ : ity | ¥ E 1t
Wateryear Predicted Change Chigilng Probability Predicted Change
mm mm % % %
EN—s KK
1953-'54 87.17 3.23 3.7 0.7 5.9 2,2
1954-'55 105. 49 7.60 7.2 0.5 5.6 0.4
1955-756 $3.23 21.80 23.4 0.1 6.5 1.5
1956-757 82.98 10, S 12,7 0.3 6.1 0.8
1957-758 77.72 29.30 37.7 0.01 5.6 2.1
1958-’59 73. 49 28.37 38. 6 0.01 5.4 2.1
FW—22R K.-2
1047-'48 78. 80 ] 15.25 | 19. 4 0.2 3.1 0.6
1948-"49 48.25 21.33 44,2 0.05 2.2 1.0
1949-'50 61.27 2.34 3.8 0.8 2,9 0.1
1950-'51 62. 48 13. 29 21.3 0.2 2.9 0.6
1951—’52 73.33 9.97 13. 6 0.3 2.9 0.4
1952-'53 63.76 9.97 15,6 0.3 2.3 C.4
1953-754 54,12 5, 59 10,3 0.6 2.7 0.3
1954-755 68,99 10. 50 15.2 0.3 2.3 0.4
1955-'56 81.05 12,42 15.3 0.3 2.9 0.4
1956-'57 86. 29 7.06 8.2 0.5 3.3 0.3
1957-'58 101. 65 14.08 13.9 0.3 3.5 0.5
1658-'59 92.28 14, 66 15.9 0.2 3.1 0.5
1959-'60 62.70 21.53 34. 4 0.05 2.5 0.9
1960-°61 99. 57 21.26 21,4 0.1 3.3 0.7
1961-'62 94,32 20. 84 22,1 0.1 3.4 0.7
1962-763 104.51 20, 54 19.7 0.1 3.7 0.7
1963-764 83.13 24,26 29.2 | 0.05 3.0 0.9
#woOL—s T.-M.
1944 4,47 2.99 66.9 0.1 0.5 C.4
1945 10, 07 11.28 112.0 0.01 0.7 0.8
1946 14,20 6. 56 46.2 0.01 1.1 0.5
1947 7.55 !} 6.34 84.0 0.01 0.8 0.7
1948 8.52 1.40 16.4 0.3 0.7 0.1
1949 13. 45 8.35 62.1 0.0i 1.0 0.6
1950 9.77 11.55 118.2 0.01 0.8 0.9
1651 10. 19 6.15 60, 4 0.01 0.8 0.5
1952 12.07 6. 27 51.¢ 0.01 0.8 0.4
1953 15.74 1. 68 10.7 0.3 1.0 0.1
1954 16.76 4.30 25.7 0.05 1.1 0.3
1955 10,15 2.71 26.7 0.1 1.0 0.3
1956 8.82 5.52 62.6 0.02 0.7 0.5
1957 11. 44 4,08 35.7 0. 05 0.9 0.3
1958 7.91 3.80 48,0 0.05 0.8 0.4
1959 5.35 10,02 187.2 0.01 0.5 0.9
1960 8. 21 9. 89 120. 4 0.01 0.7 0.9
1961 7.54 10. 40 137.9 0.01 0.6 0.9
1962 6.77 6.72 99.2 0.01 0.6 0.6
1963 13.01 5.95 45.7 0.02 1.0 0.5
1964 9.22 7.03 76.2 0.01 0.8 0.6
woL—is T-K
1945 9.53 11,23 117.8 ! 0.05 0.7 0.8
1946 13. 21 6. 14 46.5 0.2 1.0 0.5
1947 8.07 3.80 47.1 0.3 0.9 0.4
1948 8.18 3.34 40, 8 0.4 0.7 0.3
1949 12.26 12.32 100. 5 0.01 0.9 0.9
1950 9.66 | 14,36 148.7 0.01 0.8 1.2
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Table 22. (23%) (Continued)

e 1 B K i oH# &
X & {Ekiti® Low runoff ‘ rE = Low runoff coefficient
o] 2 | o {t Z 1L . E3) : . i |2 it
Wateryear Predicted Change Chigémg Probability Predicted Change
mm mm % % %
1951 9,92 5,27 53. 1 ‘ 0.05 0.8 0.4
1952 11,38 2.73 24.0 0.2 ! 0.8 0.2
1953 14, 50 0. 40 2.8 — 1.0 0.02
1954 15.37 2.36 15.4 0.6 1.0 0.2
1955 10, 19 —-1.79 —17.6 0.7 1.0 —0.2
1956 8. 66 —0, 33 — 6.1 0.8 0.7 —0.04
1957 10. 84 —1.14 —10.5 0.6 0.9 —0.1
1958 8.11 0. 65 8.0 0.3 0.8 0.1
1959 5.99 2.98 49 7 0.3 0.5 0.3
1960 8,37 0.76 9.1 0.7 0.8 0.1
1961 7.89 0. 80 10. 1 0.7 0.7 0.1
1962 7.42 —0. 60 — 8.1 0.8 0.7 —0.1
1963 11. 84 —1.07 - 9.0 0.7 0.9 —0.1
1964 9.38 —0.05 — 0.5 —_ 0.8 —0.0
Wagon Wheel Gap-B
1918-’19 19. 24 —2.65 —13.8 0.05 3.6 —0.5
1919-'20 20. 45 —1.33 - 6,5 0.2 3.7 —-0.2
1920-'21 21.90 3.07 14,0 0.02 3.8 0.5
1921-"22 22.09 2.11 9.6 0. 05 4,2 0.4
1922-23 20. 67 2.28 1.0 0.1 3.4 0.4
1923-'24 23,45 0.08 0.3 — 5.5 0.01
1924-'25 20, 84 1.57 7.5 o.1 3.7 0.3
1925-"26 20,39 -2.11 —-10.3 0.1 4.4 -0.5
HRO L B HHEREICREMNEZ ONEDT, FEE—RIBA/BONLVY, BN OERHLLT V&
FTHZEMNRD LN,

NBEREEE 4ABORBHEOZNZNOEABD S B, 4 2L LSRN HEBME (S 2 M ic
0.30ILTHE) WEETEAERSVT, FXIBINT 2 4 HoKHBOAHENBOR (%) O
AL -THBE, LI 192~109, il @ 99~102, TEOML—FEH : 92~109, TEOOL—Ibs @ 95~
1%,“@@nwm%1Gw:mmdm,auot:ccm&ﬁt%@@ﬁﬂﬁ®Mﬁmwmmc&%%ﬁ
KANNIE, DUDBRTEAR/RLFTAL

V-2-3 ZFiide
(a) EHBHLE
Table 24 LD EMBEZL LS,
LEORBLE () 1E2N, moOol—8s : 1EN, SwoOl—Its @ 355, Wagon Wheel

Gap: 2 Bifl) b 245, MIMMTH 5, EHOBTHEMNOECEMLELLY ELATHENM, B
LicdOBSIENC & EREBPINOEADERESGNC EH S, BHRLMIKE » THEIFRG R M
LIt E-TEDAS . HREMHEBRLMMLILLLTIDAS.

WinE - BMRERREGFIC LD T b TR S,

UipL#ghss, & <IT k)]« Wagon Wheel Gap ORHIER D 5, FHEEOEFELRL E OF&HH
T& 5, TRHKELERREMOTIR « 1L BBOM, SSHHEHICLTLEC L ENThOEKD
MR o+TaELLNS
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Table. 23. WEMARIIC B 2 BAMEE - BAEHEOE(L

Changes in scanty runoff and scanty runoff coefficient for treatment period

B ok o o=
x 4 BKYetif@  Scanty runoff it = Scanty runoff coefficient
Wateryear |W, . F|E Kéhal{lb ing | Probability |, . f#% e
Predicted Change raga g Y | "Predicted Change
mm min % %
| l % |
Eli—ts KoK
1953-54 37.88 1.72 4.5 0.6 2.6 0.1
1954-"55 35. 60 5,83 16, 4 0.1 1.9 0.3
1955-'56 45.97 1.83 4.0 0.7 3.2 1.2
1956-"57 34,82 6. 86 19.7 0.1 2.5 0.5
1957-'58 32,89 8,42 25.6 0.05 2.4 0.6
1958-'59 | 29. 60 10. 06 34,0 0.02 2.2 0.7
ZW—28R K.-2
1947-748 13.70 3.88 28.3 0.3 0.5 | 0.2
1948-749 5.98 1.30 217 0.7 0.3 0.1
1949-’50 6.06 0.46 7.6 0.2 0.3 0.0
1950-'51 6.98 4.22 60.5 0.3 0.3 0.2
1951-'52 17.81 1.24 7.0 0.3 0.7 0.0
1952-’53 10. 24 2,67 26. 1 0.5 0.4 0.1
1953-'54 4,99 1.78 35.7 0.6 0.2 o1
1954-'55 7.33 0.71 9.7 0.9 0.2 0.0
1955-756 12.75 2.59 20.3 0.5 0.4 0.1
1956-'57 19.19 —2.14 -2 0.6 0.7 —0.1
1957-'58 12.05 1.52 12.6 0.7 0.4 0.1
1958-"59 18.76 -3.26 | —17.4 0.4 0.6 —0.1
1959-°60 13.89 3.40 24,5 0.4 0.6 0.1
1960-"61 21,33 4.96 23.3 0.2 0.7 0.2
1961-62 16.91 2.75 16.3 0.5 0.6 o1
1962-'63 24.87 1.78 7.2 0.7 0.9 0.1
1963-'64 15.58 3,00 19.3 | 0.4 0.6 0.1
FEOOIL—HER T-M.
1944 1.87 —0.10 — 5.3 — 0.2 —0.0
1945 3.57 1.71 47,9 0.3 0.3 0.1
1946 6.04 3.65 60.5 0.05 0.4 0.3
1947 3.21 2.84 88.6 0.1 0.4 0.3
1948 2.86 1.13 39.5 0.4 0.2 0.1
1949 5.31 5, 24 98,8 0.02 0.4 0.4
1950 4,04 3.58 88.7 0.05 0.3 0.3
1951 4.10 3.26 79.6 0.05 0.3 0.3
1952 4.87 2.73 56.0 0.1 0.3 0.2
1953 6.75 —0.25 - 3.7 0.9 0.4 | —0.0
1954 7.29 2.22 30.5 0.2 0.5 0.2
1955 4.46 1.75 39.2 0.2 0.4 0.2
1956 3,26 2.63 80.6 0.1 0.3 0.2
1957 4.55 1.90 41.7 0.2 0.4 0.2
1958 3.10 2.14 69.0 0.1 0.3 0.2
1959 1.79 2.92 163.1 0.1 0.2 0.3
1960 3.18 4,94 155, 3 0.02 0.3 0.4
1961 2.92 5.92 202.7 0.01 0.2 0.5
1962 2.73 4.15 152.0 0.05 0.3 0.4
1963 4.97 0.28 5.6 0.8 ’ 0.4 | 0.0
1964 3.88 3.43 88.4 | 0.05 0.3 0.3
WOOL—Iby T-K.
1945 3.35 0.80 | 23.9 l 0.7 0.2 ! 0.1
1946 5.72 2.47 43.2 0.2 0.4 0.2
1947 3.28 2.03 61.9 0.2 0.4 0.2
1948 2.89 1.85 64.0 0.3 0.2 0.2
1949 5.07 5,10 100, 6 0.01 0.4 ‘ 0.4
1950 4.02 3.67 91.3 | 0.05 0.3 0.3
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Table 23, (23%) (Continued)

o S L - . RE T S S R
" = EKpiL L Scanty runoff ! F§ = Scanty runoff coefficient
e |0 #| % &, L. # " 28 ft
Wateryear Predicted Change Chigtgéng Probability Predicted Change
mm mm %
1951 4.01 2.38 59. 4 ‘ 0.1 03 ' 0.2
1952 4. 64 1.86 40. 1 0.1 0.3 0.1
1953 6. 27 —0.12 - 1.9 —_ 0.4 —-0.0
1954 6.77 1.06 15.7 0.6 0.5 0.1
1955 4. 40 —1.26 —28.6 0.5 0.4 —0.1
1956 3.24 0.08 2.5 — 0.3 J 0.0
1957 4,36 —0.46 —10.6 0.6 0.4 -0.0
1958 3.18 0.33 10. 4 0.7 0.3 0.0
1959 1.96 1.01 51.5 0.4 0.2 0.1
1960 3. 14 0.75 23.9 0.4 0.3 0.1
1961 2.91 1. 13 38. 8 0.3 0.2 0.1
1962 2.76 0. 26 9.4 c.8 0.3 0.0
1963 4,69 —1.44 —30.7 0.2 l 0.4 —-0.1
1964 3.79 —0.56 —14.8 0.6 0.3 —-0.0
Wagon Wheel Gap-B
1918-'19 | 10,71 ! —1.33 —12.4 0.02 | 2.0 -q.2
1919-20 i 12,19 —1.66 —13.6 0.01 2,2 -0.3
1920-°21 12, 06 1.62 13.4 0.01 2.1 0.3
1921-'22 12,12 1.25 10.3 0.01 2.3 0.2
1922-23 12. 53 0.43 3.4 0.2 2.1 0.1
1923-'24 12.83 0.11 0.9 0.7 3.0 0.0
1924-'25 11,33 0. 66 5.8 0.1 2.0 | 0.1
1925-726 9. 64 —Q0. 14 — 1.5 0.6 2.1 | —-0.0

AARD 5 FIROEKHINEHS, Wagon Wheel Gap DEN LY KE < 83~249mm DFHT, Efeii
WEROEAING FHIZ LTIL8~28. 3B DFEIHTRE O R EN S,

(b) &EI¥Ht

Table 25 W5 OoX¥DC ENNZ LS,

1Jil - Wagon Wheel Gop TEANGEENTHY, WNoFEMERR 2HHTHY. BDOOLTE =
LOTORDOHIS (R4 0 140, dbi: 248) 2550 PRORBEIYNTHZ. FEMEDEHYD
TENEMEDZOECATOAD, LrLMNBOXE O bOREEENEN, cN5DZLhd3H
MTRHAMBIC L DLW L2c L VA E S WilBSEILAE LTEPAS .

LaL, Z# - ZNTIAEEDENSOBS VMM LI 2 LIZR 2 FMEENE,, L iTRIIT
BEL, CO2RIBTREMRLEIC X OLMHHESIN U EE—BIZIBO ATV 2L, $H0%
£ (BRIMELSNZEE) TRHSHIZENLLENZES,

L)l - Wagon Wheel Gap « &0 IIT bINE « #ICKIT, FREEZRDEOVBT BB §i12
HOBRFLNMRBW ST OREL N EHATILALH, FLEONLTRESONED S, BEO
BEEVEEL TN C & niEEINS,

L LEmicahid, FZEMEY TERNTERWERSH 2 L3 o2 T, —FREEHEORBA
K&, TnESHBHDUERSEZ Edmont,

(c) HKEHifthu

Table 26 TE BIRDZEMEALS .



ARAARIR S L ORI RO (b M I B2 9 (b))

Table 24. AFIAMCH1T 5 LA E - EIRbEOZEL

Changes in summer season runoff and summer season runoff coefficient for treatment period

E M & b &
’ Hm e Summer season runoff Summer season
& ’ T E it b runoff coefficient
s} =5'2 1t C . = .y % | 28 v
Year Predicted Change Chz:_;tgéng Probability E[]Predictedﬁi Change 1t
mm mm % % %
EN—dts KK
1954 346.02 10. 58 3.1 0.9 48,1 1.5
1955 668. 04 12,26 1.8 0.9 55.9 1.0
1956 290. 47 80. 93 27.9 0.1 42, 4 11.8
1957 324,57 83.03 25.6 0.1 40,9 10. 4
1958 340, 57 63. 23 18. 6 0.3 44.8 8.3
1959 | 312.98 19. 62 | 6.3 0.7 41.1 2.5
FH—28R K-2
1948 727,20 114,64 15.8 0.02 58,7 9.3
1949 273.82 106. 48 38.9 0.05 34.5 13. 4
1950 445, 00 85. 00 19.1 0.1 46.8 8.9
1951 263.52 109. 68 41,6 0.05 36.6 15.2
1952 664, 84 103, 27 15,5 0. 05 57.8 9.0
1953 724.49 114, 29 15,8 0.02 61.2 9.6
1954 354, 56 62,90 17.7 0.2 42.6 7.6
1955 716.74 112, 46 15.7 0.05 57.7 9.1
1956 628. 43 84.76 13.5 0.1 57.3 7.7
1957 560. 17 76,03 13.6 0.1 51.3 6.9
1958 956. 57 90. 12 9.4 0.1 67.7 6.4
1959 749,47 40, 07 5.4 0.4 59.9 3.2
1960 438. 63 100. 83 23.0 0.05 50. 1 11.5
1961 756.71 107. 09 14,2 0.05 63.2 3.0
1962 650. 53 114. 36 7.6 0.02 57.2 10. 1
1963 8065. 06 88. 66 1.0 0.1 73.9 8.2
1964 844.71 54,25 6.4 l 0.2 70.2 4.5
EN—PI T.-S.
1949 £20. 36 23.51 5.6 0.7 44,8 2.5
1950 503. 89 — _ s 48, 4 —
1951 165. 98 66, 65 40. 2 0.3 24.9 10.0
1952 442,62 —8.13 - 1.8 0.9 46.7 - 0.9
1953 578. 18 153. 13 26,5 0.05 52.9 14.0
1954 335.34 67,20 20.0 0.3 38,7 7.8
1935 364. 46 52,04 14.3 0.4 40. 6 5.8
1956 341.46 50. 29 14,7 0.4 39.8 5.8
1957 469, 09 73.56 15.7 0.2 48. 4 7.6
1958 663.78 85, 87 12,9 0.3 54.3 7.0
BOOIL—@#E T-M.
1944 51.0 28.0 54.9 0.7 8.4 ! 4.7
1945 424.9 153.3 36, 1 0.1 34.8 12.5
1946 332.8 69.4 20.9 0.4 31.9 6.6
1947 114.8 99.1 86.3 0.2 15.8 13.7
1948 223.5 7.4 3.3 — 25.5 0.8
1949 3085. 2 66.2 2.7 0.4 30.1 6.6
1950 209.7 —24,9 —11.9 0.7 26.7 — 3.2
1951 227.6 155. 4 68.3 0.05 25.2 17.2
1952 353. 6 69.8 19.7 0.4 33.3 6.6
1953 430. 3 158.3 36. 8 0.1 34.9 12.9
1954 408.8 191.2 46.8 0.05 32.8 15.3
1955 182.7 51.0 27.9 0.5 22.8 6.4
1956 260.9 7.3 2.8 — 28.8 0.8
1957 277.6 143.1 51.6 0.1 26.9 13.9
1958 145.3 6.2 4.3 — 19.6 0.8
1959 147.0 40.6 27.5 0.6 19.1 5.3
1960 246.6 104.2 42,3 0.2 26,2 11.0
1961 259.2 86.9 33.5 | 0.3 27.3 9.2
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Table 24. (o3%) (Continued)

O oo i E
EMHitE Summer season runoff Summer season
£ E i x runoff coefficient
" kS 1 &, L. - ity |81 |z e
Year Predicted Change Chiggng Probability Predicted Change
mm ‘mm % %
1962 185.6 249.2 134.3 0.01 21.1 28.3
1963 363. 9 235.5 64,7 0.02 31.7 20.5
1964 228.7 S.1 2.2 — 24.9 0.5
wEoOl—dud T.-K
1945 467. 4 131.7 28.2 0.1 38.3 10.7
1946 369.5 89.7 24.3 0.2 35.3 8.6
1947 137.8 117. 4 85.2 0.1 18.9 16,2
1948 253. 4 30.0 11,8 0.6 28,9 3.4
1949 340.2 98.2 28.9 0.2 33.6 9.6
1950 238.7 —13.3 — 5.6 0.9 30.3 - L7
1951 257.7 173.8 67.4 0.05 28.5 19.3
1952 381.5 92.8 24.3 0.2 35.9 8.8
1953 462.5 208. 8 45.2 0.02 37.5 17.0
1954 450. 2 187.7 41,7 0.05 36. 1 15.0
1955 210.0 - 30.9 14,7 0.6 26.2 3.8
1956 293.1 —13.0 — 4.4 0.9 32.3 — 1.4
1957 310.8 106, 4 34.2 0.2 30,1 10.3
1958 170.2 5.5 3.2 — 22,9 0.7
1959 172.1 13.8 8.0 0.8 22,4 1.8
1960 277.8 46.6 16. 8 0.5 29. 4 5.0
1961 291.3 21.0 7.2 0.8 30.7 2.2
1962 213.0 196.9 92. 4 0.01 24,1 22.4
1963 402.6 99.9 24,8 0.2 35.1 8.6
1964 258.9 —25.2 - 9.7 0.7 28.1 - 2.7
Wagon Wheel Gap-B
1919 24,15 —0.76 — 3.1 0.8 13. 4 —-0.5
1920 26,07 2,41 9.2 0.3 22,6 2.1
1921 27.92 3.93 14,1 0.3 16.2 2.2
1922 25.73 2.79 10.8 0.3 18.1 2.0
1923 25,69 2.23 8.7 0.4 9.9 0.9
1924 23,59 2.82 12.0 0.3 21.7 2.6
1925 20.70 2,93 14.2 0.3 8.8 1.2
1926 20.62 —-0.23 - 1.1 e 12.4 i —0.2

LN BRTEBAAZ CEMTED, L OZHETRIHMOFEMLAE . Wagon Wheel Gap Ti3
2 DEOPISNME BH, MIHMMTEH 5, CORAFEROSVTREHSBEOLKTELS #HRE),

&%+ Wagon Wheel Gap THAEBRMOLEDENEIEE LA T, Lk LENRSAKEVE
AOFHEEBEV. ZhoDT &b s ENEETHRTRARRRECIOHRSHRMBRIBINLIL LT
&b,

ZNTREREOLBEOVBVHAZEILATOE, BPLAC LR BANKKRNE L, TRk
SRFERESEM L & d— BT A0,

LNl e %6 - Wagon Wheel Gap OInf - #IIBRFR « £ kD EhpTRLS. 2O LER
FRECOBERSE A5 PROBEBECEIBRMITE2ERSS 2O LBHENS,

(d) REHELE

Table 27 ILX D OFDTEMNEZL LS,

)il - Wagon Wheel Gap TRHFINGHMTH Y, BMBOFEER XOBTH V., Lick-T,
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Table 25. MBHRICEH T 2LMHEHE - KPRt EOLEL

Changes in winter season runoff and winter season runoff coefficient for treatment period

. ) Zx W % 6 %
KM f Winter season runoff Winter season
4 i & runoff coefficient
Year m o mE ! Bt i | Probability | |2 1t
Predicted Change tg 3 Y | " Predicted Change
mm mm rate %
% i i
EN—3ES KoK,
1954~-55 480. 29 ! 47.01 9.8 0.05 70.7 6.9
1955~56 519.82 181.98 35.0 0.02 69. 4 24,3
1956~57 421,55 106. 85 25.3 0.3 73.2 18,5
1957~-58 452, 48 144,32 31.9 0.01 71.8 22.9
1958~59 429,05 89.25 20.8 | 0.3 72,5 15.2
ZHW—25R K.-2
1947~48 1282.54 —38.73 —-3.0 0.6 94.2 —2.9
1948~49 1417.70 32.53 2.3 0.7 100.5 2.3
1949~50 1236. 57 —36.73 —-3.0 0.6 105.5 —3.1
1950~51 1326. 80 —26.70 —2.0 0.7 94.5 —1.9
1951~52 1318.72 50,50 3.8 0.5 89.6 3.5
1952~53 1352, 69 78. 14 5.8 0.3 91,2 5.2
1953~54 1124,59 — 3.11 -0.3 — 87.3 —-0.3
1954~55 1289, 87 S51.11 4.0 0.5 85.0 3.4
1955~56 1398. 85 135. 06 9.7 0.1 85.8 8.3
1956~57 1561.53 121.20 7.8 0.2 89.2 6.9
1957~58 1292. 22 34,32 2.7 0.7 94,8 2.5
1958~59 1422,05 16.42 1.2 0.9 87.6 1.0
1959~60 1443, 65 98. 25 6.8 0.2 85.3 5.8
1960~61 1437.76 161,16 11.2 0.05 91.3 10.2
1961~62 1556. 39 174,36 11.2 0.05 87.7 9.9
1962~63 1564, 84 166. 39 10.6 0.05 | 95.0 10,1
1963~64 1519, 41 96.00 6.3 0.3 100. 8 6.4
EN—PR TS
1948~49 1336. 35 —_ — | — 109, 6 —_
1949~50 1471, 46 — B86.66 — 5.9 0.6 114.2 - 6.7
1950~51 1194, 84 — — 108.9 —
1951~52 1439. 51 — 11,31 — 0.8 — 109.9 - 0.9
1952~-53 1096. 40 6. 80 0.6 — 107. 4 0.7
1953~54 121717 — 177,67 —14.6 0.2 105. 5 —15.4
1954~55 1369.73 — 29.33 — 2.1 0.8 106.3 - 2.2
1955~56 1317.48 — 35.18 — 2.7 0.8 109.1 - 2.9
1956~57 1077.94 200. 56 18.6 0.2 111, 4 20.7
1957~58 1045.71 25.09 2,4 0.9 106.7 2.6
‘woOL—8sa T.-M.

1944~45 49, 65 54,91 110.5 0.01 18.6 20.5
1945~46 65.05 32.62 50.1 0.1 26.4 13.2
1946~47 51.73 15.29 29.6 0.3 20.1 6.1
1947~48 32.08 16.04 50.0 0.3 14,7 7.4
1948~49 72.40 50, 18 69,3 0.02 23.4 16.3
1949~50 124,57 64,55 51.8 0. 05 26.0 13.5
1950~51 72.80 40,12 55.1 0,05 21.7 12.0
1951~52 94,61 7.95 8.4 0.7 24.2 2.1
1952~53 52.29 —7.78 —14.9 0.6 21.0 - 3.1
1953~54 53. 89 12,16 22,6 0.4 21,7 5.0
1954~55 | 66.11 14.86 22,5 0.3 22,7 5.1
1955~56 58.03 14. 63 25.2 0.3 19.8 5.0
1956~57 21.19 27.46 13.0 0.1 12.6 16. 4
1957~58 52.18 17.90 34.3 0.2 21.3 7.3
1958~59 58.73 40,01 68.1 0.05 19.4 13.1
1959~60 40, 20 35. 87 89.2 0. 05 17.1 15.4
1960~61 42,06 26,70 63.5 0.1 19.6 12.4
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Table 25. (03%) (Continued)

— , E W W & F
IRl Winter season runoff Winter season
i = = T = runoff coefficient
" |2 tt Bparsing itiey |4 2
Year Predicted Change Cha;ggéng Probability Predicted Change
mm mm % ! % %
1661~62 12,41 24,23 195.2 0.2 9.6 18.7
1962~63 24.89 4.23 17.0 0.8 12.5 2.1
1963~64 52.90 63. 43 115.9 0.01 20.2 24,3
1964~65 39.01 33.72 86.4 0.05 18.1 15.7
woOI—s T-K.
1945~46 109.78 — 5.99 — 5.5 0.9 44. 4 — 2.4
1946~47 66.99 22,95 34,3 0.4 26,2 8.9
1947~48 32. 46 31.74 97.8 0.2 14.9 14,5
1948~49 91,81 64, 96 70.8 0.05 29,7 21.0
1949~50 156, 86 96, 43 61.5 0.1 32.7 20.1
1950~51 91.34 72,66 79.5 0.05 27,3 21.6
1931~52 115.20 33. 41 29.0 0.4 29,5 8,6
1962~53 42,59 17.99 42.2 0.5 17,1 7.3
1953~54 38.59 47,66 123.5 0.1 15.6 19,1
1954~55 57.55 46.71 81.2 0.2 19,7 16,1
1955~56 71.51 12.63 17.7 0.6 24. 4 4,3
1956~57 14,59 35.58 24,4 0.2 8.7 2.1
1957~38 39. 63 31.81 80.3 0.3 16.1 13.0
1958~59 76.84 50. 45 65.7 0.1 25.3 16.7
1959~60 39.71 14,52 36. 6 0.6 16.9 6.2
1960~61 39.34 10, 18 25.9 0.7 18.2 4,8
1961~62 20, 88 2.00 9.6 —_ 16.2 1.5
1962~63 32,10 —12.73 —39.7 0.6 16,1 — 6.4
1963~64 54,08 41.24 76.3 0.2 20.7 15.8
1964~65 40,15 2715 67.6 . 0.3 18.6 12.7
Wagon Wheel Gap-B
1919~20 175.79 12. 89 7.3 0.05 40.2 2.9
1920~-21 148,23 31.53 21.3 0. 001 37.2 7.9
1921~22 149, 98 44, 26 29.5 0. 001 39.5 11.7
1922~23 131,16 23. 14 17.6 0.01 37.9 6.7
1923~24 160. 38 16.75 10. 4 0.02 50.7 5.3
1924~25 92,16 10, 02 10,9 0.1 27.7 2.9
1925~26 95.11 12.73 13. 4 0.05 32.5 4.3

WHRBR TR S LICRERLBEREIN LI EE TIPS I,

CAERLTRI « BMTRED UAIESSD, L LA ZOEBEERFELVOT, 497U
BALBENESTZLOMN, PR ESBMUALEIFTI TV, L0, EROBBINCRBLOBS
Mg, WP ohTH B,

£+ Wagon Wheel Gap TH&EDBINA « g% k~NE PR T CRLCHALEVE
MY £ 5T, BITHBEOERLE SN, PROGREUOBOHBEEL NI ENELLNS,
W EN, LAREFETL DD THERTWMAL DY, MPEADAORBICELEINTOBL LD
MoplcEZL NS,

(e) EE - LHWKLEEOMER - EUBOTNZNOAHBLERHBEONSE « TR & D&

BADsd LB S ISh - A QMBI S 3 24 « B - KAMBHEBOMELIZ, 2hEndl
BoERRARNICLORD oM. ChoERRNOFELTING, EFHREOMHFEREN - LIFHh
ROYBEOAHEL—BT 23T TH I, tho0o—FsED o, COREORTDEFESE



Table 26. MAHRNTHE T BH

12 7
1=

s F DAL

BHARIR & L ORI O RBZE LA I RIS (hE)

Change in snowdrifting period runoff for treatment period

FEfklfA  Snowdrifting period runoff

i e %
- i1 # | %= | &, M. * o
Year Predicted Change Chantgmg Probability
mm mm rate
Eii—fts KK
1954~55 181.85 13. 65 7.5 0.01
1955~56 244,31 20.99 8.6 0.01
1956~57 128, 69 50.91 39.6 0. 001
1957~58 184, 34 18. 36 10,0 0,01
1958~-59 121.17 64, 33 53,1 0.001
ZFhl—23R K.-2
1947~48 464, 56 17. 21 3.7 0.7
1948~49 729. 69 112,29 15. 4 0.05
1949~50 556. 49 47,90 8.6 0.3
1950~51 459, 67 £5. 40 12,1 0.2
1951~52 522, 37 71.72 13.7 0.2
1952~53 352,93 43. 38 12.3 0.3
1953~54 529,97 83. 43 15.7 0.1
1954~55 408, 31 74,23 18.2 0.1
1955~56 549. 99 100. 80 18.3 0.05
1956~57 551.51 68, 22 12. 4 0.2
1957~58 482.05 54, 66 1.3 0.3
1958~59 640. 10 85, 94 13.4 0.1
1959~60 577.75 97.88 16.9 0.1
1960~61 495. 67 119. 41 24,1 0.05
1961~62 613.90 112,93 18. 4 0.05
1962~63 476.02 §9.12 12, 4 0.2
1963~64 659, 38 90. 04 13.6 0.1
ZN—@R T.-S.
1948~49 289, 44 - —_ —
1949~50 256. 03 148,18 57.8 0. 001
1950~51 239. 49 — e —
1951~-52 210.92 173.99 82.4 0.01
1952~53 204.91 — 12,44 — 6.1 0.7
1953~54 277.85 30. 89 11,1 0.3
1954~55 233. 06 — L.51 — 0.6 0.9
1955~56 227.26 — 35,04 —15.4 0.3
1956~57 249.98 — 30.99 —12.4 0.3
1957~58 210. 31 50, 97 24.2 0.1
Wagon Wheel Gap-B
1919~20 43.32 — 1.95 — 4.5 0.5
1920~21 49, 67 12.16 24.5 0,01
1921~22 48, 45 6. 14 12.7 0. 05
1922~23 49,07 1. 66 3.4 0.6
1923~24 53.05 3.57 6.7 0.3
1924~25 49,03 3.10 6.3 0.3
1925~26 42.78 — 0.79 - 1.8 0.8
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Table 27. AEMMIZEY 2 MEEREBOE L

Change in snowmelting period runoff for treatment period

T
BRxHE Snowmelting period runoff |
® b & 'ﬁ@ *
i % |z | % : "
Year Predicted Change Ch?:tg;ng Probability
mm mm \
Ell—dka KK
1955 305, 04 26,74 8.8 0.2
1956 '353. 50 82.96 23.5 0.01
1957 277,57 71.21 25.7 0.01
1958 309, 03 85. 08 27.5 0.01
1959 272,50 60.32 22,1 0.02
#hl—25R K2
1948 795.8 —-33.8 — 4,2 0.6
1949 645, 2 —36.9 - 5.7 0.6
1950 637.9 —42. 4 — 6.6 0.5
1951 851.8 —66.8 — 7.8 0.3
1952 770.6 4.5 0.6 o
1953 1003.9 30.6 3.0 0.6
1954 540.9 —32.8 — 6.1 0.7
1955 868.7 —10.3 — L2 0.9
1956 830.2 52.9 6.4 0.4
1957 1013.6 49, 4 4.9 0.4
1958 786.8 3.0 0. 4 —_
1959 753.1 —40,7 — 5.4 0.5
1960 849.3 17.0 2.0 0.8
1961 936.8 47.0 5.0 0.4
1962 936. 2 67.7 7.2 0.3
1963 1104, 1 92.0 8.3 0.2
1964 841.8 24,2 2.9 | 0.7
EN—gR TS
1949 983. 19 —141.19 —14.4 0.2
1950 1132.53 —151,95 —13.4 0.2
1951 995. 14 — 58.88 — 5.9 0.6
1952 999. 24 44,05 4.4 0.7
1953 818. 20 92, 55 11.3 0.4
1954 844,21 —113. 49 —13.4 0.4
1955 1139. 45 — 30.59 - 2.7 0.8
1956 1118, 29 — 28,22 — 2.5 0.8
1957 836.02 223.51 26.7 0.05
1958 923. 16 —113.67 —12.3 0.4
Wagon Wheel Gap-B
1920 133. 21 14,10 ! 10.6 0.01
1921 98, 66 19. 27 19.5 0.001
1922 101.71 37.94 37.3 0.01
1923 82.03 21.54 26.3 0.001
1924 107.41 | 13.10 12.2 0.01
1925 42.63 7.42 17.4 0.05
1926 52,18 13,67 26.2 0.01
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TN EDERBO—BELAD, BBRLIZESIC, ThOMRRNOEERZOFEE - HBERVHIE
ERERLCEDID, DRHO—EBEDONZETTHS.
WERTERI - KEMT, ERNBEOHSREIEN - ANFKLBORFRATEOL (X)) OHEEL

S THBEDEDXDITIE,

Fi 2 98~104, EH : 93~106, EN| : 95~117, BEOOL—FS : 80~118, DO L—JL# : 82~118
Wagon Wheel Gap : 99~100,

12 LEODIL—FEE T, 47+ 60 « ALV BRICEN 3 20FHH D, LA TRTIEVSFAMRL H
E£HD.

ZHTRERMEOBHRERII-1LAOM TS 2D, & - EERLEOWNEEAIII-105 DM
THEBLVE-TVB0T, KECRESETE V. BOOUTHHERICLT1>128 L11-1080
QWBEN RSB, 2LT, FIRRODBEOENT ED—EEN T3, Wagon Wheel Gap DXk i
BIEFAEERBRSSNIEERRS &L, TV I—KbEbHTRIFTH 5,

LR ERRORES THCHEETLOOT, NEOREO—RICEEEZ T LEIELEREL,

WHIC X > TR, FHHEDS BEPRLSH2VRAFHRBSD LML ML OR
XL, LABSTZOREVWHICI>TERENZ LD DX IB—HITIET—RHEEZLON BB,
VWHEBIERTEEHET, COBREO—HKTHNRIBRRT IBEORINICIZE LosZ i L4l L,

MEABCBIAHRLEOENES, FHRBLOTNELH - EFLBOThOMHELS—FT S
TEBBEZ LD, LB LARDEBD, HEMIBMENEZONLOT, 2ERMIK—&KIZL L,

L L, & - EHOZEMBAMICE DD TEETH 2B —EMRONERTTH D, 22T,
FEDFERFICHBENEE (TOBEFERALL) TEHATEZEILOVT, b (%) OfHEEE - TEH3&
DEDLEBYTH B,

b2 92~108, &# @ 86~116, FJIl : 99~140, HEOLIL—FEE : 89~138, BOOL—Its : 118~
172, Wagon Wheel Gap : 96~105.

TALERTREVSY, S FAEHOMBHBAMSDIEOC EbERCANNE, Z2IHE
TE& XS, LK LEOOIL—ILAETREAED L VESTED, BEOBRIIEETHINIL S BN E
$ira i,

(f) BEH - BEMmEALRONEE - RMEOCTNENOAHE LLMRBROHGR - KB

224 54

B e YERBRIC UTEFBA « AERNC, KMEHBEONSEIBSY - MERKLBONZEOAS
Lol (%) OHAZED L, 2E¥DXHITE5,

il 92~115, ZFH] 2 95~101, EJI| : 84~108, Wagon Wheel Gap : 99~100,

Lo 92, 115, FHD 95, EIID 84, 108 75 CHEIRIE b DDFIII DI, BRTEIHELELL
e
TLABREBOEAR LB - BESPAERMEBD, ZNO0AHME—BTL0MBE LN, HE
EWHRY B L, Wagon Wheel Gap DIARATUE—HZ K3k,



— 84 — HERBEMIERSE $£2405
Table 28. MPEERicE1T3
Change in monthly runoff
- 5 |
1 AL 2 At | 3 AR
5 January runoff February runoff \ March runoff
Year | B #|Z odelm m|m o#|z o|wm w|m sz k| =
Pre- Change | Proba- | Pre- Change | Proba- | Pre- Change | Proba-
dicted bility dicted bility | dicted bility
EN—des
1954
1955 25.70 6.82 0.05 17.38 6.04 0.01 19.12 15.83 0.001
1956 32. 46 6.16 0.1 23.14 6.75 0.01 22.46 8. 14 0.01
1957 30. 45 0. 67 0.9 23.13 1. 66 0.4 ! 19.94 5.33 0.1
1958 25, 22 8,34 0.05 24,21 Q.57 0.8 24.61 1.23 0.7
1959 8.34 20,99 0.05 20.82 2.65 0.2 19. 14 5.22 0.1
ZH—25R
1947
1948 105, 46 4.65 0.6 56. 58 10. 19 0.3 332.7 45.6 0.1
1949 202, 64 28, 60 0. 05 192.50 18. 45 0.7 141.0 35.4 0.2
1950 106. 31 10. 39 0.2 182. 50 3.10 — 256.5 16.5 0.3
1951 45,42 —3.52 0.6 89. 22 33. 20 0.05 398. 4 17.0 0.5
1952 65,74 4,38 0.6 39.50 0.13 - 262.2 64.1 0.02
1953 76.21 6. 84 0.4 53. 88 31,73 0.01 496.5 32.7 0.3
1954 61.12 4,39 0.6 162. 82 22.61 0.5 241.1 21.3 0.3
1955 51.01 2.95 0.7 157,23 44, 46 0.2 362, 6 —5.3 0.8
1956 71.35 12,16 0.1 55.70 14,76 0.2 361.5 32.8 0.2
1957 82.99 6. 40 0. 4 56. 90 —3, 84 0.7 113.5 40.6 0.2
1958 102. 03 19.72 0.05 111.89 20, 87 0.3 307. 4 16.3 0.5
1959 101. 34 14, 39 0.1 210.79 22,73 0.6 501.9 —29.8 0.3
1960 122,57 20. 10 0.05 159. 19 36. 25 0.3 409.5 0.4 -
1961 51.38 5. 60 0.4 69, 17 24,89 0.05 298.9 96.2 0.01
1962 117. 45 3.79 0.7 95.77 44,17 0.05 239.1 79.5 0.01
1963 59. 30 —2.85 0.7 39. 04 9,51 0.3 311.5 80. 1 0.01
1964 157. 25 10, 46 0.3 42.23 17,33 0.1 245.6 54.6 0.05
FEIN—FIR
1948
1949 166.78 | —96. 12 0.2 127.36 |— 38.77 0.4 88. 4 —19.7 0.5
1950 73.35 | —25.23 0.2 242,43 |—141.53 0.3 188. 4 — 4.8 0.9
1951 46.84 | —22.38 0.2 43,29 |— 8.92 0.6 231.2 36.1 0.3
1952 125.77 | —65.08 0.2 63.53 |— 41.82 0.05 121.8 11.9 0.7
1953 21.09 13.76 0.5 8. 50 18,52 0.4 135.1 63.5 0.05
1954 59.02 | —24.52 0.1 80.39 |— 10,91 0.7 194.8 - 7.1 0.8
1955 16. 46 12.90 0.5 37.56 42,26 0.01 202.9 38.3 0.2
1956 30. 51 5. 66 0.8 15.32 11,57 0.6 259.3 15.0 0.6
1957 27.36 15.15 0.5 23. 69 13,24 0.5 59. 4 4.5 0.9
1958 81.66 | —37.33 0.02 37.28 17.01 0.3 162, 6 54.8 0.1
FeD O L—F%
1944
1945 3.80 | — 0.18 — 3.49 1. 87 0.2 24,06 32. 68 0.001
1946 6. 25 3.94 0.02 6.39 5.42 0.01 31.85 21,21 0.01
1947 9. 44 14,24 0.001 9.14 —2.46 0.2 3.99 10. 95 0.05
1948 2.85 0.75 0.4 7.54 —1.54 0.3 21,28 7.93 0.1
1949 6,55 8.21 0.01 6. 26 4,39 0. 05 24, 44 35. 16 0. 001
1950 15. 80 53. 66 0.001 15,52 17.55 0.01 52.82 0.08 —
1951 8.06 4,90 0.02 9.63 11,17 0.01 12.59 26.07 0,001
1952 9.55 5,71 0.01 11,53 9.81 0.01 41,25 11.42 0.1
1953 5.19 | — 0.64 0.5 5.31 0.51 0.7 15. 14 3.74 0.4
1954 9.56 4,23 0.02 9.45 —1,01 0.6 —1.30 21.32 0.01
1955 4,95 0. 36 0.7 9.2% 6.39 0.02 23.97 16. 55 0.01
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AFEHLEOEL
for treatment period
4 ARG 5 AHtiha 6 AHE
April runoff May runoff June runoff
mowlzE wle =|lw oslz wlw =|lw sz wlwm =
Pre- Change | Proba- Pre- Change | Proba- Pre- Change Proba-
dicted | bility | dicted bility | dicted bility
K.-K.

63.78 71.79 0.01 279.07 —82.85 0,01 87.83 —10.39 0.3

61.50 91,27 0. 001 266.37 17.32 0.5 49, 45 30.73 0.01

82.09 62.62 0.01 252.08 —48.01 0. 05 62. 00 19,42 0. 05

56. 89 87.60 0.001 254. 86 — 5.24 0.8 72.82 20,76 0.02
128. 06 60. 86 0.0t 165.73 —21.83 0.4 81. 94 —19.83 | 0. 05

K.-2

! .

400. 2 —73.8 0.1 £0. 45 - 3.10 0.8 105.75 11,72 0.2
372.4 —33.3 0.4 G0. 13 2.63 0.8 30. 11 11,49 0.2
294.6 —31.8 0.5 61.95 — 2.33 0.8 129. 90 10, 41 0.3
385.8 —69.6 0.1 75.74 — 22,24 0.05 34. 93 6. 14 0.5
457.3 —35.9 0.4 40,71 —13.21 0.2 79.11 14.30 0.2
488. 4 —25.8 0.5 59. 26 —16, 53 0.1 81,68 12.38 0.2
146, 3 —22.6 0.6 109, 41 9,86 0.3 150. 91 14.82 0.1
330. 2 —32.1 0.4 168. 92 34, 16 0.01 313. 41 42,80 0.01
3€8.5 2.4 - 98. 89 19,01 0.1 235.72 —0., 68 —_
768.5 6.2 0.9 113.97 20. 26 0.05 35. 56 8.02 0.4
435.5 —11.0 0.8 40. 21 1. 44 — 16. 60 2.43 0.8
186. 1 —19.4 0.7 77.18 — 3.54 0.7 61.79 5. 10 0.6
364.9 — 3.6 — 83. 17 11.92 0.2 72,94 21,72 0. 05
589.1 —48.0 0.2 54,77 — 7.12 0.5 125, 58 16. 46 0.1
607.3 —10.7 0.8 84,54 —17.18 0.1 105, 11 13. 56 0.2
641.3 — 4,3 0.9 158, 84 8, 66 0.4 131.93 13. 59 0.2
545.0 —19.0 | 0.6 44,33, — 4.53 0.7 59. 09 15,47 0.1

T.-S.
482.91 —89.91 0.1 471.9 — 91.6 0.4 91.0 —11.6 0.5
532.79 93.91 0.1 314.7 —144.4 0.2 68.3 139.9 0. 001
S52.72 —83.52 0.2 307.3 —107. 4 0.4 90. 2 —52.3 0.01
358. 84 242,16 0.01 407, 6 — 99.0 0.4 99,8 —45,9 0.02
447,81 —43.51 0.4 401.1 — 93.2 0.4 112, 1 36.9 0.05
417.21 — 24,21 0.7 7.5 141.5 0.3 124.3 24.8 0.2
512, 34 45, 56 0.4 325.7 — 16.0 0.9 50.9 - 7.0 0.7
544.05 — 5.35 0.3 329. 4 — 52.4 0.7 80.2 3.8 0.8
382. 62 288. 58 0.001 308. 2 17.2 0.9 129.7 —71.0 0.01
413. 68 33.02 0.6 106, 8 38.6 0.8 67.3 —35.3 0.05

T.-M.

30, 52 —6.57 0.5 ! 15.12 7.42 0.4 —6.68 10, 04 0.7
—0.77 14,03 0.2 19. 50 16.86 0.1 35. 28 6. 10 0.8
—9.19 68, 86 0.05 39.02 77.99 0. 001 125. 41 —65. 40 0.05

5.20 23.17 o1 38,11 39,50 0.01 66,51 —46, 38 0.1

28,28 2.07 0.8 13,11 3.35 0.7 13. 49 —10.37 0.7
—5.43 18,14 0.2 23.19 10,29 0.2 88,18 31.79 0.2
—9, 34 92.07 0.01 18. 97 —0.08 — 55, 06 —14.18 0.5

6.42 66.12 0.02 33.24 14.77 0.1 59. 65 — 48,63 0.1
7.38 79.18 0.02 23.70 13.24 0.2 100. 45 57,66 0.05

13.58 —6.58 0.6 49, 17 14,23 0.2 158. 25 67,38 0.05

20, 42 11,48 0.3 37.68 44,96 0.01 178, 41 37,37 0.2,

31.23 38.73 0.1 21.40 | 21.07 0. 05 75.99 —37.12 0.2:
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Table 28. (—o-3%) (Continued)

1 AfiE 2 it 3 Bt
4 January runoff February runoff March runoff
Year WO E (LB (P F|E i 2\M £\ T kil x

Pre- Change | Proba- | Pre- Change | Proba- | Pre- Change | Proba-

dicted bility dicted bility dicted bility
1956 7.87 5. 43 0.01 7.49 —2.82 0.1 38. 28 6.05 0.3
1957 4.81 —0.22 0.8 6. 46 12.95 0. 001 —7.34 14,63 0.05
1958 6.02 2.67 0.05 7.81 9.65 0.01 21.09 8.62 0.1
1959 7.07 7.80 0.01 11.44 36.39 0. 001 10.13 14.47 @ 0,01
1960 6.76 8.20 0.01 7.91 —2,41 0.3 9.19 —-1.07 0.8
1961 4,80 5.56 0.01 6.50 8.99 0.01 17. 21 2.15 0.05
1962 4,04 2.29 0.05 4.13 0.24 0.9 —11.12 15, 68 0.05
1963 2.88 0.51 0.7 4.93 —1.54 0.3 9.09 —0.35 —
1964 8.33 15.91 0. 001 9.94 39. 14 0.001 €. 17 18,90 0.0l
1965 4,85 0.99 0.3 4,87 0.79 0.6 25.76 19,41 0.01

ZoOIh—dta
1945 i
1946 5.85 5.43 0.02 5.70 6,46 0.001 €0. 03 —4,65 0.8
1947 8.95 23.12 0.001 8.44 —0.80 0.5 16.35 2.99 0.9
1948 2,47 1. 49 0.3 6.46 2.55 0.1 12.25 28,77 0.1
1949 6.00 12.74 0.01 6.61 9.92 0.01 44,70 24,63 0.1
1950 15.38 70.23 0, 001 14,15 26.31 0. 001 53.76 14,25 0.6
1951 7.56 11, 64 0.01 9.60 22.69 0.001 16. 57 31.70 0.1
1952 9.13 18. 62 0.C01 10. 69 21.70 0.001 34.63 35. 64 0.2
1953 4,75 —0.16 0.9 S5.49 3.34 0.02 8. 54 22,30 0.1
1954 9.03 10. 45 0.01 8.64 2. 68 0.1 —35.66 31.18 0.1
1955 4,59 0.09 — 8.54 17.10 0.001 13.39 35. 87 0.1
1956 7.61 7.49 0,02 6.91 —2.19 0.1 27.49 29,20 0.2
1957 4,43 —1.34 0.4 5.87 18.23 0.001 | —15.56 22,98 C.2
1958 5.66 2.52 0.2 6.96 12. 84 0.001 8.13 25.77 0.2
1959 6.78 16. 47 0.001 10. 26 51.06 0. 001 0. 85 27.85 0.2
1960 6.42 7.40 0.001 7.38 —4,12 0.05 16.84 —56.43 0.6
1961 4,50 0.71 0.7 5.96 5, 80 0.02 12.78 11, 60 0.4
1962 3.69 0. 16 0.9 4.05 —1.44 0.4 8,31 —35.69 0.8
1963 2.61 —0.62 0.8 4.84 —2.55 0.05 19.94 [ —12,41 0.4
1964 7.95 10, 65 0,01 8.93 34. 64 0. 001 —8.03 29.78 0.2
1965 4,51 —0.17 0.9 4. 60 0. 62 0.7 24.98 20.12 0.2
Wagon Wheel

1919
1920 7.16 —0.49 0.4 6.68 —0.56 0.3 7.34 0.15 0.9
1921 7.82 0.73 0.3 7.25 0.85 0.2 9.06 8.80 0.001
1922 7.75 1.13 0.1 7.19 0.69 0.3 8.09 1.53 0.05
1923 8. 10 0.17 0.8 7.39 —0.06 —_ 7.88 0. 60 0.4
1924 8,14 0. 47 0.5 7.71 0.3 0.7 7.99 0.98 0.2
1925 8.01 0.22 0.7 7.34 0.15 0.8 8.27 0.74 0.3
1926 7.05 —0.51 0.4 6.39 —0.39 0.5 7.25 0.15 0.9




HRER B LURIFHOEFRE LT INCRIZTES (hE) — 87 —
4 A& 5 AR & 6 ARiLE
April runoff May runoff June runoff
Wom|E B RBIB OH|E LW |H O OH|E |l® =
Pre- Change | Proba- Pre- Change | Proba- Pre- Change Proba-
dicted bility dicted bility dicted bility
15,36 8. 66 0.3 33, 11 30. 14 0.01 93. 20 —18.94 0.4
27.71 50, 27 0.05 24,31 8.95 0.3 79.51 —33.43 0.2
30. 50 34. 15 0.1 15.36 10.85 0.2 76.08 —59.29 0.05

0.34 32.72 0.1 33.71 34. 58 0.01 53. 43 —38.37 0.2
32.C00 8.70 0.5 18. 40 24.67 0.02 47,85 —17.40 0.5
31.37 27.65 0.1 16,95 10,37 0.2 74.96 —21.78 0.3
23.32 26,09 0.2 27,30 14,31 0.1 144, 63 62,87 0.05
26,99 16,53 0.3 58. 39 121. 67 0. 001 173. 89 —20.86 0.5
16. 26 74.59 0.02 3.62 6.26 0.5 63.53 —30.09 0.2
29,90 —5.78 0.5 60. 07 82.71 0. 001 133. 39 —90. 47 0.1

T.-K.

0.96 8,92 0.3 18.91 7.35 0.3 40, 50 1.88 —
21.05 40. 69 0. 05 39. 81 69. 80 0.001 131, 64 —54, 41 0.05
19. 46 16.12 0.1 38. 84 49,02 0.C01 72,08 —38,97 0.1
26.79 10. 89 0.1 12,07 6.15 0.4 1B, 46 — 14,16 0.5

—1.40 15,76 0.05 22, 86 20.47 0.02 93.99 46. 81 0.05

9.97 78,56 0.001 18, 34 2.66 0.7 60. 50 — 5.29 0.8
25.73 56.79 0.01 33. 63 25,27 0.01 65. 15 —54,07 0.02
37.13 58, 50 0.01 23. 41 16,15 0.05 106. 40 —56. 67 0.02

1.96 7.80 0.3 50, 69 33.18 0.01 163. 83 80. 96 0,01
28. 89 14,16 0.1 38.38 52,91 0.001 185.13 31.04 0.2
41,45 32,41 0.C5 20,95 25,54 0.01 81.67 —39.83 0. 05
11.36 12,06 0.05 33, 49 27,42 0.01 99. 06 —17.11 0.4
44,21 34,19 0.02 24,07 5,61 0.5 85, 23 —35.96 o1
39. 33 31,47 0. 02 14, 47 14,39 0.1 81.76 —51.21 0. 05
20. 98 15,38 0.05 34. 14 39. 86 0.C01 58. 85 —38.78 0.1
31, 13 18.77 0.1 17,74 24.71 0.01 53.21 —23.52 0.3
36. 16 21,21 0. 03 16, 19 7.52 0.3 80. 62 —16. 89 0.4
34.01 12,14 0.4 27,27 12,97 0.1 151,07 53. 61 0.05
35. 81 5,17 0.7 60. 57 105. 35 0.001 180. 66 —47,.23 0.1
39, 87 42,52 0.01 1.90 l 4. 67 0.6 74.12 —31. 89 0,1
20.07 5.21 0.4 62,37 76, 64 0. 001 139.71 —49,25 0. 05

Gap-B

9.81 4.28 0.05 87.40 14, 44 0.02 35. 46 —4,08 0.3
12.97 5.77 0.01 56, 34 18.02 0.01 29.01 —4,18 0.3
11.39 10, 50 0. 001 63. 48 28,99 0.001 26. 45 —1.16 0.8
11.24 6.51 0.01 52.27 15.82 | 0.0l 18,27 | —0.54 0.9
18.09 7,47 0.01 62.76 15.81 0.01 19.83 —3.45 0.4
13, 44 1.81 0.4 20. 54 3.16 0.5 8.97 2.43 0.5
11.22 —0.01 — 29,16 11.76 0. 05 13. 59 —0.13 —
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Table 28. (o-3%) (Continued)

7 B 8 ARl 9 BiftthE
July runoff August runoff September runoff
i
Year BMom|E |m B OB|E LB OR|W | ZT B o=
Pre- Change | Proba- | Pre- Change | Proba- | Pre- Change | Proba-
dicted bility dicted bility dicted bility
L—des
1954 47.19 32.24 0.1
1955 80. 27 40. 35 0.1 223.88 | — 8.83 0.7 86. 95 43.75 0,05
1956 %2.21 | —29.72 0.2 92. 30 23.98 0.3 14,13 41,00 0,05
1957 32.80 16, 42 0.4 90.30 [ —15.94 0.5 68.73 28,41 0.05
1958 68,37 | — 1.65 — 127,10 | —14.62 0.5 34.76 31.98 0.05
1959 75.51 12,13 0.5 79,26 | —24.65 0.3 44,12 24.30 0.1
ZM—25R
1947
1948 122,53 34.00 0.01 120. 55 23. 56 0.01 138, 84 27,04 0.1
1949 43, 44 20. 89 0.05 24,69 7,47 0.2 98.73 37.20 0.02
1950 135. 41 7.08 0.4 10. 19 —1.30 0.9 52. 60 22,14 0.2
1951 29,96 17.97 0.05 14,82 —2.35 0.7 78,75 48,29 0.01
1952 204,71 35.53 0.01 235. 40 17.94 0.02 108, 49 12,13 0.4
1953 163.75 28.06 0.01 355. 30 32.31 0.01 107,07 23.32 0.1
1954 81.03 6.58 0.4 4£.98 —0.28 — 43.15 7.05 0.6
1955 79.42 5.95 0.5 41.54 7.75 0.2 81.30 26.22 0.1
1956 202.25 20,19 0.05 92.72 24,35 0.01 38. 29 11.00 0.4
1957 262.51 24,12 0.02 76.90 11.27 0.1 63. 56 14. 61 0.3
1958 412,11 49. 44 0.001 143. 16 10. 52 0.1 209, 54 20. 50 0.2
1959 349.93 2.72 0.8 138. €0 3.43 0.6 107.72 13.81 0.3
1960 182.96 8.91 0.3 55.20 9.50 0.1 77.22 32. 63 0.05
1961 327.71 12, 49 0.2 95. 58 32, 67 0. 001 141. 86 29.76 0,05
1962 126, 86 14, 40 0.1 160. 99 31.54 0.001 151.83 28. 87 0.05
1963 279.84 14.36 0.1 113. 61 16. 26 0.02 173. 46 27.26 0.1
1964 356.78 | —12.10 0.2 33.04 5.20 0.01 281.80 38. 25 0.05
EN—8FR
1948
1949 33.6 11.2 0.7 14. 39 9.81 0.3 176.02 20.79 0.3
1950 84.6 9.9 0.8 84.05 36. 16 0.01 27.58 18.42 0.3
1951 43. 4 22.1 0.5 4. 83 12,95 0.2 — 14,28 57.09 0.01
1952 138.9 29.9 0.3 60.78 22,50 0.05 22,10 38. 57 0.05
1953 134.6 64.3 0.05 109. 59 73,43 0.001 179.13 | —18.66 0.3
1954 58, 4 29.9 0.3 28,19 18,22 0.05 66. 34 2.70 0.9
1955 27,5 45.4 0.2 11.58 9.02 0.3 52.08 34.01 0.1
1956 105.8 45.3 0.1 17. 41 6,28 0.5 43. 40 37.93 0.05
1957 143, 4 21.5 0.5 54, 56 69, 23 0.001 94, 49 19. 83 0.3
1958 128, 8 15.8 0.6 70,82 59, 68 0. 001 298.49 | —26.49 0.2
FOOL—FEA
1944 3.66 | — 1.91 e —17.99 19.82 0.5 20.50 | —16.86 0.6
1945 92.03 4,77 0.9 20.62 | —10.49 0.7 101. 64 21.98 0.5
1946 | 110,44 9.68 0.7 12. 38 0.19 — 30.24 | —21.26 0.5
1947 68, 66 0. 89 — - 1,883 8.36 0.8 8.70 [ — 3.00 —
1948 82,67 | —25.78 0.3 10,67 | — 5.19 0.9 58.33 | —15.67 0.6
1949 72.30 3.35 0.9 16.89 | — 5,97 0.9 79.92 | — 1.27 —
1950 11,79 | — 2,13 —_ 6.73 0.43 —_ 50,42 | —33.81 0.3
1951 148, 47 79.78 0. 05 0.81 6.72 0.9 35.00 | —27.33 0.4
1952 148, 90 58. 85 0.1 23.17 3. 47 0.3 53.50 | —36.78 0.3
1983 86, 92 55.76 Q.05 33.33 | —22.71 0.5 116.28 12.98 0.7
1954 112,94 83. 44 0.02 51.08 | —31.96 0.4 68.18 | —26.99 0.4
1955 56. 64 5.90 0.8 7,23 — 0.72 — 13.40 | — 7.66 0.8




PRI S S IR O I LS R ic R 32 (dTy) — 89 —
108 HiHE 113 ¥ i fik 12H ¥ a
October runoff November runoff December runoff
HoOom | E Ofb|®E ORI®M % ZE LB =|\B % T | w =
Pre- Change Proba- Pre- Change | Proba- Pre- Change Proba-
dicted bility dicted bility dicted bility
K.-K.
48, 87 7.90 0.3 68. 40 —17.70 0.3 38. 29 15. 63 0.01
121,19 15,31 0.2 91,32 17.30 0.3 54.76 2.84 0.6
46, 42 10,93 0.2 37.67 20.95 0.2 34.97 4,78 0.3
55.91 49.51 0. 001 62. 45 7.84 0.6 41.08 7.17 0.2
42.95 21,34 0.01 45, 58 17.83 0.2 37.06 7.84 0.1
44,84 14.36 0. 05 40. 68 8.87 0.6 35. 84 5.05 0.3
K.-2
135. 19 —11.26 | 0.5
227,09 30.76 0.05 153. 57 2.93 0.9 252,24 — 8.95 0.7
80. 26 26,02 0.05 154,12 14,53 0.3 142, 69 — 9.25 0.6
116.08 47.49 0.01 154,73 15.58 0.3 191.83 —11,39 0.6
104, 92 39.77 0.01 133. 55 10.71 0.4 334.91 5.17 0.9
48,91 14,59 | 0.2 122,66 14,16 0.3 85.67 5.16 0.8
29. 80 5. 11 0.7 180. 38 26,19 0.1 154, 43 1,46 —
78,41 30. 81 0.02 105. 42 18.83 0.2 90. 95 11,69 0.6
192.75 38.06 0.01 227.21 11.43 0.4 241.62 16,56 0.6
65.38 23.97 0.05 267.05 19. 66 0.2 183.36 7.21 0.7
119,94 19.71 0.1 114,83 0.77 —_ 172. 44 — 5.84 0.8
166, 22 16,17 0.2 140,13 —-1,95 — 245,98 - 7.37 0.8
92.50 13.94 0.2 168. 03 9,47 0.5 163. 61 — 3.59 0.9
56.04 22.34 0.1 105. 49 26.25 0.1 312,73 19.57 0.6
68.97 12,72 0.3 291,41 7.71 0.6 154,35 12.18 0.5
107.09 24,64 0.05 181.79 8. 54 0.5 225, 46 14,35 0.6
105, 47 17.94 0.2 286.79 —6.38 0.7 236,09 S.65 0.9
109, 44 11.99 0.3 206. 81 26.15 0.1 195,73 —16.96 0.4
T.-S.
54.01 5.39] - 0.8 133.3 10.1 0.8 140.38 27.22 0.7
72.28 26,35 0.2 70.3 111, 4 0.01 143. 61 —70. 14 0.3
62,51 —-1.11 — 89.4 40.6 0.2 65, 53 11.20 0.6
45,83 22,84 0.3 23.4 185.2 0.001 115,08 8.85 0.8
55, 47 12,46 0.6 82.2 g.8 0.8 55,43 —15.80 0.5
22,31 17.64 0.4 112.2 - 0.7 — 93.93 — 0.65 —
29.88 19.85 0.4 47.9 38.7 0.2 70.52 —34,79 0.2
175.06 17,11 0.5 59.4 9,5 0.8 66, 81 — 6.59 0.8
47.89 3.70 0.9 56.0 33.0 0.3 47,67 2.92 0.9
63.11 17.80 0.4 105.5 —42.6 0.2 73.00 26,73 0.2
134,96 35. 64 0.1 118.0 —79.2 0.05 144,07 —15,11 0.8
T.-M.

7.03 14,94 0.3 32.25 —3.01 0.8 7.50 2.10 0.5
36.76 219,93 0.001 —0,96 13. 49 0.2 0.56 9,52 0,05
17.79 6.09 0.6 15,50 —6.94 0.4 5.93 7.22 0.1
20.61 —15.03 0.3 —6.60 10. 42 0.3 0. 45 S5.04 0.2
28,61 47.42 0.01 26,18 1.11 0.9 17.08 —6.79 0.2
34.36 8.69 0.5 18. 82 —10.70 0.3 15. 50 10.08 0.05
22,64 —13.74 0.3 23.11 5,24 0.7 10. 89 1.26 0.7
27.42 —19,48 0.2 6,27 0.87 — 8. 88 —-2.72 0. 4
28. 54 —21.50 0.1 14.93 —4.73 0.6 7.72 —2.66 0.4
23. 59 —13.55 0.3 7.33 2.86 0.8 5.96 7.65 0.05
32.97 —20.20 0.2 0.91 7.80 0.5 6.92 3.82 0.3
31.01 —23.38 0.1 0.73 5,22 0.6 0. 60 3. 80 0.3




MESBRBHIRRE #2405

Table 28. (23%) (Continued)

7 AR 8 A& 9 AFiiE
& July runoff August runoff September runoff
Year |M ®(ZE fel® ®|@m #lzE lw B(®W OBz |lm =

Pre- Change | Proba- | Pre- Change | Proba- | Pre- Change | Proba-

dicted bility dicted ‘ bility dicted bility
1956 14,21 23.05 0.3 24,01 | —14,87 0.6 51,95 | — 4.38 0.9
1957 113.56 45. 14 0.1 22,60 5. 66 0.9 76.88 | —23.86 0.4
1958 0.39 24.30 0.3 9.44 | — 3.50 0.9 12,24 | — 6.42 0.8
1959 35.07 | —25.69 | 0.3 —2.10 6.04 | 0.9 50,94 | —13.92 | 0.6
1960 65.73 14,57 0.5 45. 68 26.01 0.4 39.15 0. 66 —_
1961 59,77 58. 60 0.05 4.32 ' 3. 41 0.9 43.25 | —23.15 0.4
1962 56,12 58. 46 0.05 8,33 | — 1.04 —6.88 12, 46 0.7
1963 23.67 26. 42 0.3 62, 42 27.08 0.4 37.93 11,07 0.7
1964 58.44 | —12.34 0.6 6.83 | — 0.20 61,32 | —38.23 0.2
1965

oOh—iba
1945 102, 22 3.77 0.9 21.14 | — 3.32 0.9 114.48 26. 48 0.3
1946 122.79 21.50 0.3 5.27 4.91 0.9 31.90 | —22.55 0.4
1947 76.08 6. 47 0.8 — 0.93 6. 68 0.8 6.52 | — 1,67 0.5
1948 91.64 | —37.47 0.1 18,64 | — 8.78 0.8 64.46 | — 4.49 0.9 |
1949 80. 16 1.86 — 13.75 | — 4.14 0.9 88,90 6.38 0.8 |
1950 12,50 — 3.56 0.9 15.43 | — 5.20 0.9 54.23 | —27.08 0.3
1951 165. 33 91. 44 0.01 - 3.28 8.24 0.8 37.82 | —31.14 0,3
1952 165. 80 74.92 0.02 18.01 7,33 0.8 59.58 | —41.89 0.2
1953 96. 50 60. 52 0.02 19.51 | —13.19 0.7 130, 97 31.63 0.3
1954 125. 60 68,22 0.02 38.54 | —16,50 0.6 76,37 | —17.01 0.5
1955 62.65 3.27 0.9 14,64 | —10.85 0.7 12.13 | — 8.97 0.7
1956 15,19 17. 44 0.4 28.19 | —20.06 0.5 56.28 4,06 0.9
1957 126. 28 29,25 0.2 23.88 | — C.01 —_ 86.22 ! —25,21 0.3
1958 —0.25 23. 60 0.3 22,50 | —16.69 0.5 10.26 ; — 4.76 0.9
1959 38.52 | —26,73 0.2 4.85 | — 1.66 — 54,89 | —24.77 0.4
1960 72,81 — 1.67 — 55.62 10, 57 0.7 43,02 | —12.25 0.7
1961 66, 14 24,34 0.2 8.5C | — 5.04 0.9 46,41 | —27.82 0.3
1962 62,07 46, 83 0. 05 4,86 — 1,86 —_ —11.61 13.71 0.6
19€3 25.78 6.61 0.7 65, 20 2.10 — 41,02! — 6.91 0.8
1964 64,66 | —19,50 0.3 14.28 | —10.75 0.7 67.36 | —35.30 0.2
1965 |
Wagon Wheel

1919 10,33 | — 1.15 0.3 7.18 0.17 0.8 6. 59 0.27 0.7
1920 10.70 0.73 0.5 7.95 0.70 0.4 7.46 0.94 0.2
1921 11.23 1.28 0.3 8.92 1. 16 0.2 7.88 1.38 0.05
1922 9.79 1,07 0.4 8. 60 1,02 0.2 7.35 0. 69 0.3
1923 9. 48 0. 26 0.8 8.11 0. 84 0.3 8.18 1.05 0.2
1924 9.45 0. 45 0.7 7.13 0.93 0.2 6.96 1.49 0.05
1925 7.46 1.15 0.4 6.53 1.30 0.1 6.57 0.62 0.4
1926 8.21 | — 0.08 — ' 6. 41 0.07 — 5.81 ‘ — 0.03 —




BARE S LURBH ORBEA LRI RIT TS (hEF)

L0AM LR LA 12AmmE
October runoff November runoff December runoff
mom|Z dlm oW &z k|m o R|(m ez k] w =
Pre- Change Proba- Pre- Change | Proba- Pre- Change ‘ Proba-
dicted bility dicted bility dicted ! bility
26.10 —23.37 0.1 — 3.56 16.22 0.2 — 2.82 7.52 ] 0.1
26,15 — 2.72 0.8 — 1.20 8.81 0.4 0.04 6,58 | 0.1
19, 64 —11.91 —_ 5.17 0.85 — 4.48 0.95 | 0.8
9.91 10.93 0.4 9.45 18,10 0.1 9.07 10. 86 0.02
37.51 7.30 0.6 9. 14 0.70 — 0.17 6.55 0.1
12.81 47.54 0.01 5.44 8.92 0.4 5.89 1.14 0.7
3.98 4,88 0.7 12.95 — 6.68 0.4 6.57 0.76 0.8
32,24 2,01 0.9 3.25 6.47 0.5 4,77 3.45 0.3
24,17 — 5.38 0.7 4,08 6,68 0.5 5.43 — 0.12 —
i !
T.-K.
71.31 184.49 0. 001 18.38 | — 5.05 0.7 | 0.81 10. 83 0.02
7.44 39. 40 0.02 12. 62 - 1.27 0.9 6.17 13.38 0.01
19,96 —14,43 0.3 —18.84 22,30 0.1 0. 69 6.07 0.1
54, 67 44,53 0.02 34,70 3.16 0.7 16. 14 — 1.82 0.7
31.63 21.39 0.1 21.38 —11.32 0.2 15,01 34. 18 0. 001
30.07 —15.78 0.2 25,27 21.03 0.05 10.70 7.24 0.05
35, 46 —24.87 0.2 1.98 8.36 0.4 8. 64 — 0.78 0.8
23,41 —17.80 0.2 10.41 1. 45 0.9 7.27 — 2.82 0.3
9.02 — 2.08 0.9 8.77 3.05 0.7 6. 10 12. 02 0.01
7.08 5.07 0.7 3.87 6.10 0.5 6.72 7.99 0.05
33.56 — 27,69 0.1 — 2.46 7,29 0.4 0.91 1.89 0.5
27.49 —14.75 0.2 — 2.33 15,30 0.1 — 2.28 4,87 0.2
36. 88 —17.46 0.2 — 5.55 10. 49 0.3 0. 45 4. 16 0.2
20. 04 — 9.23 0.4 0.85 6.58 0,4 4, 47 2.12 0.5
24.44 —14.13 0.2 6.87 8.14 0.3 8.93 2.81 0.4
56.75 —22.47 0.2 — 2.39 7.54 0.4 0. 44 2.88 0.4
17. 46 37.45 0.01 5.18 5.08 0.6 5.52 — 1.98 0.5
—29.77 34,62 0.1 — 4,07 7.48 0.5 6.53 - 2.37 0.4
31.41 —3.01 0.08 — 4,63 10,77 0.3 4,37 0.91 0.8
27,85 —5.92 0.6 6.91 2.36 0.8 4,98 — 1.60 0.6
Gap-B
7.35 — 0.10 — 7.42 — 0.53 0.4 7.46 — 0.51 0.5
8.51 0.72 0.7 8.16 1.00 0.2 7.97 0.96 0.2
B.71 1.39 0.4 8.18 1.13 0.1 8.04 0.76 0.3
8.53 0.38 0.9 8.35 0,54 0.4 8.24 0.61 0.4
10. 53 0.96 0.6 9.35 1.09 0.1 8.61 0. 49 0.5
8.49 1.24 0.5 8.13 0.80 0.2 8.14 0. 60 0.4
7.45 0. 40 0.8 7.38 — 0.12 0.9 7.42 — 0,48 0.3
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Nl 57~140, K : 91~104, FJil : 96, Wagon Wheel Gap : 100~105,
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AT SR EHE I h .

V-2-4 AHHE

Table 28 THEUOHPLDVENLDOLERATN TSN, LORPLEBIEZDPEDC EHEA X
Do

(i) Enl—des

58 « S AL DMLV, FIFRAGSEHE BERBUBIKSEs, (Lo BENENTS 545,
ECHKRTBRO4 A, BHD9A - 10 IEINAMO 2 H>THAHC L, THIR - BEbEDN, GRS
HIEEmES I EIPHON 5.

() #WM—28R

ME®RTDO4 A, BEALOETHEDLTHEZEMEDK sTD, 5 ACHBAMHILDLZ LN,
PORMOBALEOREIENLD/AEL, 6 HoBNE LRIV chic LTRERNEO 2
A+3A, Mo 9f - WAOHMHBREL, ThoDRbARIRENT LD, IO TIFS
O EHH B Eh, BINKO/NENbONH 513 LEMSREET, fi2BOPREMERSALGR S, T
ONTEID 8 HiEdN « M bichy, »hOEBOLEMIH L, TBEIHIC2 A« 3 AR
L, 4B 5 OMANE->EDLEHABANTH S C LAENHTE 5.

(i) EN—R

HD7~9A8, DOTKDI0[ « NHITEMHZELTH S0, BERHRED4~6 ACBLOESE
BEO, LOAER - HEDICHD, FEHMM2HIDKREV,. LrLARKEIBELL, ok
HARTHIZ L BEEMRY & 5T,

(iv) |EOomML—ME « ke

145 B3BLOFRELDTLLBODLIENRIES, LrFETREVEMINE(Z2on5s, &
QB TENC LB TE 2, 20T 1 ~3 A HETINMNE L,

IO LT 6~I0ATRELDEHEL EDWTH {, LMENITELOLFERDIFFEE NG LT
EHFEVOoN S, LIZ8~10AREMORIE LD TLRN T ENERINSG,

(v) Wagon Wheel Gap-B

48« 5 BOEREHMN, & ICRTHINO 5 AOARE SN oh, DWT 3 Qi bEHic g
il VR

INLIH LT, MERBEO 6 Aol o BSllhiEnil-Tna, 8§ HRAFINmMTH s &,
FH1FEEBRFEICEOFEL D /RS EMED, F2VRBLTEIC LR ONE,

)il - Wagon Wheel Gap TREZ{DAT, FHMEOEEICHABEED EORTFH/FALTD S
N, FAXAREMNLOMAibEE I, ZUMTREEOD, L2230 - 4 AL ET, HBEHIN
B MOFIENE L ORI ARRKED SN B, DA TRIID & 5 TRV, [REH2D{bic
LBHBIREOIDHEFAONS ., B - WOLOUT IHWETG L OFCRBRTFSHTEL, S84



AR S L UREOMWE L SsH RIS HE (hHF) — 93 —

Bz DhDOEEBL VBN DHLEEZ ONB,

D ARG EOZEEOLIS M - ZEAEEME & R H N RO ML WEIEIE & O ek
MERRICE Y 2 AMIBEOERLGR, F55VRBENKLEO 2N 5 &i3HunI, BEoiEERR
ZEORDIBHERBEIENEOXTH S,

bLIRTOHEEMSROBEN b TN, AKLEBOENMREES VL RIEHN T T
i, BHECRDIES SVRBHENOENRLE—BTIRTTH S, RO LS KB RBROHERRR
OHIZEMEDSBYENEDNBEINTO D, LEd-T, YRTSE—FBHHETEEN, Lald
SREECHEMUMLINE, ARLULIOZELEZROTRNT 2B NSV LI, 2 TELEII
DOTHBORLPEMLES 570, DEFOFETRI LI, 2L, WHEOBREREISVLTR, #Et
HHWE U,

Table 29. MEEHM DS 5 W IREZSHIEIC LT 2 Bl & OELBORWIIFSIE &
FHiH RO LE O & Ok

Comparison between mean changing amount of monthly runoff by

season and one of seasonal runoff for each part period or whole

treatment period

; = =y
- i a m  m m B ow|x mlesnlesm
Summer| Winter, Snow- Snow-
Watershed Treatment period season | season | drifting | melting
period period
Ehi—dts | &8 { 61,0 82.38 35.6 46.7
K.—K. Whole period 44,9 | 113.8 33.7 65.3
(1 TFXI {104. 1 21,1 34.4 —13.3
Weeding period 101, 1| — 4.3 54.6 —34.9
ZH—28R KA { 81.7 56.2 49.0 7.2
K.—2 " Burning period 83.0 66. 4 80.7 8.6
BT { 92.8| 99.7 47.6 52,1
|\ Terracing period 93.1| 149.5 95, 4 57.7
AR {111.8 —90.1| —24.0 —66. 1
FEIN—8R Selection cutting period 58.8 | —30.4 103. 2 —43.0
T.—S. | KEB {79.6 111.9| — 2.5 114.4
|| No re-treatment period 65.8| — 3.3 11.3 —12.0
(| BHR&IEE IR { 94.4 | 35.2
No re-treatment period 75,1 25.6
gﬂl#ﬁﬁl@i { 25| 40,1
. RSN /eeding and planting period 79.8 22,9
EOILRE | 1k o] =
. : Fire, regrowth, weeding and 120.2 28.9
planting period
ok e iE ) { 69.8 39.5
No re-treatment period after fire 120.3 33.7
e ! { 84,9 72.1
First half of no re-treatment period 1111 51. 4
wOOL—bs )| Rigek (21| 2
T.—K. }| Second half of no re-treatment period 30. 1 22. 4
R { 13.6 32.5
\| Riparian cutting period 90. 5 18.5
Wagon Wheel a1 { 2.3 22.9 3.8 19.0
Gap-B | Whole period 2,0 21.6 3.4 18.1

) EERFHRAROLELEDOFHME, TERRIANMUZOXRCBROFHMNEGEERT,
Values in upper row are mean changing amounts of seasonal runoff, in lower row mean changing
amounts of monthly runoff by season respectively.



Table 30. ALFRARIC T 2 KB OZL

Change in quickflow for treatment period

FHEHHEERY

L0V

4 5 b S =t & O|E b & WO= |®Bs| & A M e/’ |ZE b 8% & W=
1, | Predicted Changing Changing sps . Predicted Changing | Changin 0y
Year Month amount amount rate ]E"robablllty No. | Year Month amount amount rate € | Probability
mm mm % mm mm %
EM—28R K.-2
1 1948 7 27.87 3.57 0.8 80 1954 5 26.13 0.34 s
2 7 7.01 —1,63 0.9 81 5 20.83 3.76 0.7
3 8 6.87 —1.13 0.9 82 5 8.75 — 2,04 0.9
4 9 151. 68 —4,61 0.7 83 6 25. 36 6.19 0.6
5 9 11,26 —0.35 — 84 6 25,92 2.93 0.8
6 10 128, 51 48.30 37.6 0,001 85 6 14, 61 4.61 0.7
7 10 152, 66 28.92 18.9 0,01 86 6 47,69 3.56 0.8
8 1949 5 6. 45 0 — 87 7 1.70 5.22 0.6
9 6 21,73 2.83 0.8 88 7 3.24 4.60 0.7
10 7 38. 69 —5.73 0.6 89 7 1.21 2.51 0.8
11 7 13. 85 0.21 — 90 7 17.27 8.01 0.5
12 7 3.94 —0.16 —_ 91 7 35. 55 —22.75 —64.0 0.05
13 8 7,70 —4.95 0.7 92 9 18. 87 —14,93 0.2
14 9 45,25 —4.88 0.7 93 9 35. 62 —21,20 —59.5 0.05
15 9 20. 06 —5.84 0.6 94 9 38.90 —10.15 0.3
16 9 51,53 0. 80 — 95 10 22,64 2.14 0.9
17 9 28, 50 11.68 0.3 96 10 29.06 4,41 0.7
18 10 0.87 2.85 0.8 97 10 58. 23 6.25 0.6
19 10 1.84 5.07 0.7 98 11 33, 46 4,13 0.7
20 10 11,75 4.95 0.7 99 1955 5 41, 48 5. 65 0.6
21 11 121,32 24, 69 20, 4 0.02 100 5 58.93 0.51 -
22 11 38. 48 3.70 0.8 101 6 24.18 — 2,75 0.8
23 1950 5 56. 42 —11.15 0.3 102 6 40. 30 10, 04 0.4
24 6 42, 88 6.52 0.6 103 7 17.06 —13.80 0.2
25 [ 50, 84 11.32 0.3 104 8 15.73 —11.61 0.3
26 7 14, 13 — 3.06 0.8 105 8 50.70 —18.11 —35.7 0.1
27 7 71.14 11,26 0.3 106 8 32.41 —18.72 —57.8 0.1
28 7 23.62 7.32 0.5 107 9 24.44 — 1,97 0.9
29 8 14. 61 —12. 66 0.2 108 9 80. 70 — 3.53 0.8
30 8 23.90 —19.22 0.1 109 11 195,23 50.71 26.0 0. 001
31 9 16, 92 —10.79 0.3 110 1956 5 2.47 0.32 —_
32 9 19. 85 - 9,27 0.4 111 5 6. 44 — 3.91 0.7
33 9 6.73 — 2.82 0.8 112 5 33. 53 6.10 0.6
34 10 131,93 12. 66 0.3 113 6 35. 83 — 2,35 0.9
35 10 56, 98 0.72 — 114 6 7.64 1.63 0.9




36 | 1951 S 13.71 4.15 0.7 115 6 46.93 11.08 0.3
37 6 13.29 3. 51 0.8 116 6 76.10 29,63 38.9 0.01
38 7 5,96 3.40 0.8 117 7 8.96 - 5.91 0.6
39 7 16.78 2.86 0.8 118 7 171.08 40, 70 23.8 0.001
40 8 3.03 — 2.26 0.9 119 8 78.54 — 6,06 0.6
41 9 63.19 - 9.70 0.4 120 8 22,08 — 1.98 0.9
42 9 39.32 3.52 0.8 121 9 34.57 —19,37 —56,0 0.05
43 9 4,01 — 0.41 — 122 9 25.22 1,80 0.9
44 9 6.03 3.39 0.8 123 11 49. 44 9.97 0.4
45 10 0. 80 4. 40 0.7 124 | 1957 5 24,04 2,05 0.9
46 10 3. 66 2.04 0.9 125 6 40.79 — 4,19 0.7
47 10 32,13 7.71 0,5 126 7 171.57 41,20 24,0 0.001
48 10 0.87 4.20 0.7 127 7 19.78 1,33 0.9
49 10 39.18 15.89 0.2 128 7 18.31 3.01 0.8
50 11 74.56 10. 29 0.3 129 7 11.89 — 0,18 —
51| 1952 5 12.94 — 6.35 0.6 130 7 4.49 — 0.96 —_
52 5 10. 50 — 6.70 0.5 131 8 25.50 — 8.00 0.5
53 6 22,64 4,28 0.7 132 8 8. 47 — 1.00 —
54 6 3.80 — 0,55 — 133 8 24,94 —15.91 0.2
55 6 9.87 — 1,23 0.9 134 8 47,07 - 2.71 0.8
56 7 64, 65 3.79 0.7 135 9 32,13 — 3.99 0.7
57 7 76.94 22,74 29.6 0.05 136 9 3.94 — 0.05 —
58 8 114,13 19.56 17.1 0,1 137 9 28.78 — 6.35 0.6
59 8 57.88 10. 56 0.3 138 9 3.94 0.82 —
60 8 126.07 6.07 0.6 139 10 41.06 - 7.36 0.5
61 9 70.93 15.94 0.2 140 10 47,83 2.00 0.9
62 9 8.75 0. 41 — 141 10 31. 36 — 8.52 0.4
63 10 5. 47 0.92 — 142 [ 1958 5 3,24 2.10 0.9
64 10 7.36 4.55 0.7 143 7 78.40 —19.61 —25.0 0.05
65 11 7.57 4,98 0.7 144 7 358. 26 102. 61 28,6 0.00
66 11 4,63 1. 56 0.9 145 8 113.99 — 0.20 —
67 | 1953 E 22,78 — 8.89 0.4 146 9 4,08 2.29 0.9
68 6 70.52 15.25 0.2 147 9 21,52 7.76 0.5
69 7 19.29 —16.34 —84,7 0.1 148 9 6.87 3.81 0.8
70 7 17.48 — 6.48 0.6 149 9 49.79 16. 26 32.7 0.1
71 7 131.09 35.76 27.3 0. 001 150 9 18. 38 5.59 0.6
72 8 28,22 —16.87 —59.7 0.1 151 9 45,25 13.83 0.2
73 8 269.07 98. 95 36.8 0. 001 162 10 6,52 1.51 0.9
74 9 8.75 — 4,04 0.7 163 10 104. 90 15.74 0.2
75 9 43, 65 14, 46 0.2 154 10 28.15 2,30 0.9
76 9 43.93 10. 39 0.3 155 11 10. 36 5.38 0.6
77 10 5. 68 3.44 0.8 156 11 30. 95 16.12 0.2
78 11 28,50 8.28 0.4 157 11 26.06 9.08 0.4
79 11 41.48 11.55 0.3

(dfidh) S|A LR HAPUCNUERH OMELN QP S HA WY




Table 30. (o3%) (Continued)

Predicted Changing Changin L Predicted Changing | Changing oo
No. | Year Month | , "®C s i) rata BINE | Probability | No. | Year Month | o 7o¢ € Doy i Probability
mm mm mm mm %
wOOL—Ibs T.-K.
1 1945 S 1,07 0.29 — 153 5 4,30 — 3.01 0.7
2 5 9.93 0.88 _ 154 5 21,80 1.26 0.9
3 6 7.79 — 3.15 0.7 155 6 9,07 - 7,78 0.4
4 6 13.21 - 1.21 0.9 156 6 2,88 — 2,42 0.8
5 6 13.35 1.58 0.9 157 6 2,71 — 1.92 0.8
6 6 0.17 0, 22 —_ 158 7 27,34 5.05 0.6
7 7 1,18 — 0,71 —_ 159 7 126,84 90. 62 71.4 0.001
8 7 1.54 — 1.09 0.9 160 9 1.05 — 0,62 —
9 7 39.83 13. 65 34,3 0.1 161 9 20,90 —19,26 —92.2 0.02
10 7 10, 64 — 3.40 0.7 162 9 3. 66 — 3.25 0.7
11 7 12,68 13, 41 105, 7 0.1 163 9 1. 10 — 0.76 —
12 8 1,57 — 1.23 0.9 164 10 23.17 —19.24 —83.0 0.02
13 8 17,95 —16.16 —90.0 0.05 165 10 4.14 — 3.39 0.7
14 9 1.94 1.28 0.9 166 11 5.79 — 4,00 0.6
15 9 15. 25 2.89 0.7 167 11 5.73 — 1.92 0.8
16 9 32,14 16, 67 51.9 0.05 168 12 2.65 0.34 —
17 9 4,90 3.20 0.7 169 1952 1 18.76 2.60 0.8
18 9 20,01 9.95 0.2 170 2 10. 65 2.68 0.8
19 10 2,12 2.51 0.8 171 3 24.82 11.78 0.2
20 10 3.11 — 2.10 0.8 172 3 4.77 6.72 0.4
21 10 3.36 11.71 0.3 173 3 5.14 7.84 0.3
22 10 1,08 4.20 0.6 174 4 8. 47 8.47 0.3
23 12 0. 62 1.08 0.9 175 4 5.37 — 0.10 —
24 | 1946 1 3.12 — 1.01 0.9 176 4 12.60 11.46 0.2
25 3 11,02 — 2.48 0.8 177 4 7.68 3.52 0.7
26 3 0.18 2,18 0.8 178 4 7.10 6,14 0.5
27 4 4, 65 2.11 0.8 179 5 10, 51 6.98 0.4
28 4 23.35 12.39 0.2 180 S 3.04 — 2.14 0.8
29 5 46, 92 20. 39 43.5 0.05 181 5 9. 80 - 6,17 0.5
30 5 12.96 11,72 0.2 182 6 34. 45 7.54 0.4
31 5 1.68 — 1.12 0.9 183 7 72,19 52, 44 72.6 0,001
32 6 7.44 — 5.46 0.5 184 7 61.79 31.40 50. 8 0. 001
33 6 14,91 — 4.35 0.6 185 7 11,89 4,11 0.6
34 6 33.74 11,57 0.2 186 7 24.89 3.02 0.7
35 7 12. 68 0. 69 — 187 8 7.15 — 6,78 0.4
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1947

1948

25,74
— 8.29

!

17.28
6,79

3.97
0, 46
— 5.29
1.26
— 2.16
5.78

3.07
1,25

3.84
3.04
— 0.35
18.21
1.51
— 1.96
11.94

2.07
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— 2.41
— 0.12
— 1.73
— 1.76
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- 2.19
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— 0.37
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2.12
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12.44
1.34
45.61
7,351
18,17
1.29
6.30

6.81
7,66
2,51
0.91
23.04
31.76
109. 32

3.57
40. 94
8.05
11.08
2,84
17.20
3. 40

25,83
15.839
22.29
9. 42
42. 80
199. 55
9,22

8.56
1,57
30,97
7.26
1.53
44,35
17.95

8.64
0.53
1.41
9.34
3,24
23.62
36. 57

3. 49
— 1.02
—32.16
— 6,66
10. 85
— 0.76
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— 0.28
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— 0.15
3.09
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74,21

— 0.50
27,65
1,91
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— 0,33
9.88
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3.90
0,37
12,17
0. 34
— 0.18
128.83
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— 0.30
- 1.17
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Table 30. (03%) (Continued)

. i JE 7 £ 7 -1, e
= £E A PJ‘J? d‘ﬁt du_l. Ci. 'fk ui é’-:h ﬂﬁ' b4 T = pr: 3= -3 A PM dﬁd; dﬁ C%fl 'ﬂﬁ. & ?.l 1t ) R o =
g redicte anging anging _ge1s redicte anging hanging i1e
No. | Year Month amount amount rate g Probability | No. | Year Month amount amount rate Probability
mm mm % mm mm
78 6 8.27 — 7.28 0,4 230 5 15, 42 1.92 0.8
79 7 3.16 — 2.81 0.8 231 5 8.29 — 2.59 0.8
80 7 38.77 — 5.85 0.5 232 5 13. 43 — 2.52 0.8
81 7 1.82 — 1,65 0.9 233 6 32.74 3.79 0.7
82 7 12,96 2,38 0.8 234 7 49.90 9.74 0.5
83 8 30. 96 —24,51 —79.2 0.01 235 7 7.13 — 6,23 0.5
84 9 27,12 — 0.35 0.8 236 8 23.53 —21,93 —93.2 0.01
85 9 2,14 — 1.36 0.9 237 9 5. 64 — 5.14 0.5
86 9 22,79 6.13 0.5 238 9 10. 64 — 9.87 0.2
87 10 1,41 — 1,14 0.9 239 10 3.53 — 3.22 0.7
88 10 47,47 36, 64 77,2 0.001 240 10 17,22 —14,07 —81,7 0,1
89 11 17,08 — 2,97 0.7 241 11 1.15 — 0,90 —
90 11 12,14 4, 40 0.6 242 11 7.51 — 5.30 0.5
91 12 0.18 2,93 0.7 243 | 1956 1 9.83 — 5.84 0.5
92 12 4,39 5. 49 0.5 244 1 11,92 — 3.01 0.7
93 1949 2 5.28 3.00 0.7 245 3 7,04 3.72 0.7
94 3 30. 09 20.00 66.5 0.01 246 3 35, 83 8.39 0.3
95 4 0.58 0.94 0.9 247 4 8,23 3.99 0.6
96 4 0. 63 0. 64 — 248 5 8,52 — 6.34 0.4
97 5 0.80 3. 20 0.7 249 5 7.63 2.28 0.8
98 5 5.26 — 2.12 0.8 250 S 19. 40 —16. 80 —86.6 0.05
99 5 20. 24 0. 45 —_ 251 6 6. 83 3.51 0.7
100 6 23.90 1.99 0.8 252 6 22.75 12.28 0.2
101 6 64.15 32.67 50.9 0. 001 253 6 5.40 — 1.28 0,9
102 6 8.94 — 1.38 0.9 254 6 41, 46 3.50 0.7
103 7 24.58 11.75 0.2 255 8 1,62 — 1.50 0.9
104 7 47,16 —14.22 —30.2 0.1 256 8 0. 46 — 0.40 —
105 8 15, 53 —13.28 —85.5 0.1 257 8 14. 66 —14,01 —95.6 0.1
106 8 0. 65 - 0.19 — 258 8 29.56 —23.77 —80. 4 0.01
107 9 1.64 — 1.40 0.9 259 9 3.42 — 2.98 0,7
108 9 23.04 — 7.48 0.4 260 9 11.62 — 8.80 0.3
109 9 53,79 18, 80 35.0 0.02 261 9 40.75 11,77 0.2
110 10 33. 94 13.23 39.0 0.1 262 10 9.15 — 2,17 0.8
111 11 1,53 — 1,06 0.9 263 10 6.28 — 3.75 0.7
112 12 3.93 — 1,22 0.9 264 11 10. 59 3.86 0.7
113 12 21.56 8.34 0.3 265 1957 1 3.58 — 2.91 0.7
114 1950 1 7.70 8.32 0.3 266 2 19,77 1,45 0.9
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141
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144
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146
147

148
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151
152
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9.26
18,13
7.93
13.25
1.12

48, 54
20,37
0.10
4.29
5.04
11.39
1.48

30. 63
17.77

2,47

5.76
21.18
13.91
20.08

3.12
1.55
8.96
6.72
3.40
5.43
1.23

10.92
10. 99
2.89
4.98
4.82
2.20
4,99

17,77
56.07
4.09
11.31
7.97

14. 45
20,17
10,28
9.95
3.03

34.77
3. 68
0.74
— 1.65
- 3.17
— 6.50
- 1.25

— 5,18
2,84
— 2,07

—17.88
—12.96
—15.43

— 2.84
— 1.25

2.06
2.12
2.35
— 0.59

— 4.88
2.29
1.20
6.61
3,57
3,05
3.91

13.99
22,73
1,07
5.15

— 2.57

156.0
111.3

—84.4
—93.2
—76,8
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2.59
1,38
52.71
4.14
20.37

40, 68
73. 40
23.53

0. 30
37.82
10. 50
14.30

21.86
2.94
22,57
8,90
3.57
2.90
0.59

7.32
20, 21
26,15
13, 64
31,00

6.79
20. 61

6, 61
9. 65
49, 84
3.82
29.92
5.53
4,38

19.40
3.04
11.60
4. 64

1.93

— 1,07
22.67
1,86

— 4,43

4,31
20,94
17.97

3.41

—18.18
— 9.54
— 7.20

1.25
— 2,33
4,56
0.87
- 3.27
— 2.26
0.07

— 3.82
— 0.16
2.82
6,57
9.17
— 0.58
— 4.35

— 5,88
- 2.72
—11.13
— 3.61
—27.15
— 4.96
— 3.96

—16.54
— 2.55
— 4.86
— 0.48
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opeee
=

OO WO NOOO VOOV

.
N —

R

N

Bl

. oo o090 ooopoeP
l~ ol

: © o090 ©
N ocon O*l@»hm

—

oog

(d5eh) SH7E-£ 2152V W0 A BEMB OTEN 0 L F AU

oop poooLee

‘ DO




—100— HERRIEFIERE #2405

Rt B o/t A NauA O£ (L)« Wagon Wheel Gap) 1220 T, Zfcid A8 B+ o
MAE2EIZ & 2 BIBESHAN (B8 - 2 - oD LI AMICESEERY, CnERHZAT
5, —H, MEERICLT Table 24~27 (TR U HHL OECEDOFNR SFEEEEZRDHT, WHEEL
B U7z, €O#R%E Table 29 TR L1z,

Table 29 it kX, k)il » Wagon Wheel Gap TP OHILL, CERBETRIILAL —HL
TVBEE>TEDPD . MOFWRTESETYDLOBONEENB, T ECEINORM, wOOIL—FE
BOEH « TXHEN, BOOL—IbBOMBEEPLLETRVEDIRE,

COBCOEHEES LT, ARk EOMEERRDPITHED & b TE bONBB LS L&
H50, ARBBOFEFHRLEE CREMBPEOL FDHFIKEOHS 2. TabsL, WMEFETIME
BTLEaH, RETRMBEOTEHONALAEZEDTHENICADLALEZ KL LOEBLHHLER
b3, BEFBOBUES L, F+ YT v—v a2 VORESSOLOHBRVEREIT TR SR
PonThs,

DEoOBS I TAREBOLLEDEHELFET 2 LBATHTRH LY, COFAPoERD
EGE - EHORTOBER L LTARINBOE L BOHEFKREERAT I LR3FINI DLEZL,

V-2-5 ¥ K R

Table 30 o 2X¥DTENEZ LD,

BN U HkE B MR LcbD b5, COBREMNE XCHBL O A JEHTHMT 2 & Table
31O X HICtE Y, FITIRISTO HKRI7THHRIM, 602804, WO ILITH303D A PHTNI50, & 153
T, EHTWMEBLEF LTS,

Table 30 TEREN B &id, BRTRS~TH, 105, LD S5 »A, mOOINTRI~5A, 7
B, A7 rRICEHL I bEMofEMEL, 2Rtk 9/, EoOILTIR8~1IADEARIC
BN D HODIEBE N ETHE. THHEREB, AHOBOMIICRIT 2BANE LS
TLTHB. 5%BH B 1 BKEL L THHZICHELAR DS (Table 31) & Z DFR%E TR
LT3,

EBOEBHRKE L, BMBORMIZSEFDXLS TS,

£ 1 0.21~102. 61mm, DL : 0.07~128.83mm
TRBELEBORMRB>EFDL ST S,
¥ 1 0.05~22.76mm, DL : 0.10~32. 16mm

TN o OEALE M ERITH C © 5 L% Table 30 73 Lichs, Table 31 K &Wick 3L 5%K
B P THEERLODHMB EbDTLE, LeL, BBROKENDORIRTUWOKETHERL X
S TVBCEBEETHS,

5 BKHLIET, ARUEHELTKONT E{LFEALSH S L Table 30 IORTEBDT, Thids
D5 LFIMEDWBEIZOEFD X SIS,

29 1 18.9~38.9%, wDOMOL : 35.0~111.3%
FLBLROBAR>ED LS ITH S,
259 1 25.0~64.0%, TEOOL : 48.1~93.2%
—EHFRE Y 2kEOK (%) EAFHEE L, %5 BKELULTEELELDOFITAS
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Table 31. BRI B 2K BEOMINEG L WD 0 A BIBER 2
Frequency distribution of increase and decrease in
quickflow by month for treatment period

A Bt
Month 1 2 3| 4 | S 6 7 8 9 |10]|11]12 TF:atal
FE—28BR K.-2
8o
Ié}crejase 10114 18 4(16]22]13 97
w2
Decrease 6 5(12|16 |19 21 0 60
5 BAKELLLTHERLD (B W 1] 5] 1 2| 2 11
Statistically significant JIncrease
at 5-per cent level "o 2 2 4
Decrease
| BKELLETHREESD (8 In 1| 4| 1 2| 1 9
Statistically significant JIncrease
at 1-per cent level w 0
Decrease

FOML—ItE T.-K.

o
Increase l'slio]io|az]zi|1z]18] 1|0 7| 7]10] 150

B4

Decrease 5 2 2 6|18 (1913124331811 2 153
#® 1 2| 3| 2| 3| 8 2|1 22
Increase
w2 1 71 5] 1 14
Decrease

5 FAREL LTHENRDD
Statistically significant
at S-per cent level

1 BKED L THELLD
Statistically significant
at 1-per cent level

I
1ncrease 1 2 3 2 6 1 15

&
Decrease 4] 1 5

& Table 32 DL BHT, WMOEWMIA>EFDL SIS,
£ 12.5~24.8%
FOOIL ¢ 13.4~38.1%

N SRR IAKSTINEZ B ¢ 62.5~68.1%, HOOIL : 84. 3~47. 0B ICHMMIBIC X » Thib - 7o
UThbd.

B L TR ORI >ED LI ITiE 3,

£+ 15.7~35. 8% (RN Hi65. 6~62.7%)
EOOIN ¢ 19.3~34. 8% (RFEH/KHE 13834, 1~41. 9%)

EAHOBRET, 2 00WBEO—BIMLIORFICL LT -7, ZhTHERIIEZOD TEHHTH
B E ORFEHBET S ERFL TR, L LEBERIC X DPIKEL - BN E & 0BEHE
HET 2 LS HEFAEERMADON, INEFHMBNTI2LESBD LN,

V-2-6. BKE-IKE

Table 33 HORDIEMNEL LS.

MU BkbH 20, BOLLADLE. COMEE MM FLT BOORNERTER T 3 &
Table 34 DL 5T 5. BWMTESHIKPA3AKIIN, 52H5WN, FO LT X203 krhsdpsiEin, 209
BROT, LHKERTRBLOFMNE . EKHEODUTREEFCTH S, Lirl, BRIOMEMIIHEK
BOZNERBLTHY ¢ 5TREL, LOTEAREOOWUTS5 ~108 DEBICBLSDBENENEE
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Table 32. MEARITH T 28AFHEBEOZEL

Change in quickflow percentage for treatment period

Table 81 | _ e | JOIRFRIKEE | BIKPEIHER | Table o1 ISR | AR IR
= — i ESKTR g —_
hogs | TURWE | e OZE | moEE | TURWER | fia OELE
Predicted | Change in Predicted | Change in
No. in Amount of | quickflow | quickflow | No. in Amount of | quickflow | quickflow
Table 31 :a storm percentage | percentage! Table 31|a storm percentage | percentage
mm | % % | mm ¢
ZH—25R K.-2
6 196.8 65.3 24,5 91 63.6 55.9 —35.8
7 231. 4 66.0 12,5 93 63.7 55.9 —33.3
21 186.5 65.1 13.2 121 62.2 55.6 —31.2
57 122.9 62.6 18,5 143 125.0 62.7 —15.7
71 200. 5 65. 4 17.8
73 398. 2 67.6 24,8
109 292. 4 66.8 17.3
116 121.7 62.5 24. 4
118 257.8 66. 4 15.7
126 258.6 66.3 16.0
144 526.0 68.1 19.5
#oO—iks T.-K.
16 - 80.0 40. 2 20.8 | 13 52.6 34,1 —30.7
29 106.7 44,0 19.1 39 55.0 34.9 —31.3
36 91.3 42.5 28.2 83 83.1 37.2 —29.4
53 90.0 42.8 20.2 131 59. 4 35.7 —30.1
58 86, 6 39.6 18.9 133 56.8 35. 4 —27.2
88 113.5 41.8 32.3 161 56. 6 36.9 —34.0
94 75.5 39.9 26.4 164 63.6 36. 4 —30.2
101 145.3 44,2 22,4 190 108, 8 41.9 —29.5
109 120.1 44, 8 15.6 236 65.2 36.1 —33.6
116 52,9 34.3 38. 1 250 52.0 37.3 —32.3
120 116, 1 41.8 30.0 258 71.7 41.2 —33.1
149 132.0 42,5 17.2 276 94, 4 40. 1 —19.3
159 273.0 46.5 33.2 297 78.2 38.3 —34.8
183 155.9 46.3 33.6 300 55.6 34.9 —29.8
184 132.4 46.7 23.7
201 231.5 46.0 31.3
203 96.1 42.6 28.8
214 433.0 46,1 29.7
229 91.3 40.1 27.8
269 123.6 42,6 18.4
273 156. 3 47.0 13.4
274 62.7 37.5 28.7
B) 5 FKRETHEREMADS > BKEDNTOLRLE, —HERELERT,
The table includes only the change statistically significant at the 5-per cent level and “—"’ shows
that the change is of decrease.
&I,

EBZEODTEHLTED, WMBORMIRDL>THS,
2 2 0.46~105. 97 Ifs, O ¢ 0.08~330. 91 ifs
FrBLBEOMMRBRDOLITH B,
Zi# 1 0.31~18.97 /s, FMD ML : 0.10~185.19 /s
INSOELBOBERIEC © 5 22 Table 33 OKRMICT UAhS, Table 34 [t EickSic
5 %KEL ETHERLODOFRIE OO TALUL. UL, BLBOKEXVIDORIRTHEELEE T
WARZERBETH S,
5 %KLL LT, FEASEMBELFICOVT B4 5% E Table 33 KFRLI-EBHT, BWMED
FWHHIZ>E¥D L5 ThH b,
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ZM : 28.3~119.4%, TOML : 43.5~153.4%

FHBOEORWMI>FDL DTS,

S 1 30.1~68.4%, OO : 23.8~91.7%

RKEOBA LE UK REROMRUT L D FAKAL « Bl S & O BEERMSEER T L5 hdbh
7o

V-2-7. &K-«FoK-{EK - BKZE

B e FK - B - BKERBROMIEMAMICE T AT, FREEORRRICET 2, T
DL EBT ORI MR UBOLEMEHEHBICHTIILE0%EE, KRMIBBNCKRR LI-OAs Table 35
TH5. Table 35 OFD "M MEMET, "E" HELHEETH S, )

3%, Table 36 1ZEWIRDERM I H» SR lc, BEBOREEMMICL T 25N EIFELRT, 2D
RO, TITE)—HHEHMEMMICEOFRRIZ LI Wagon Wheel Gap T, WHEREIZEEDHLY
PAEESZRL, D3 DDFERS 12 BVIKIZIZERTESTH 5085, N2 FRiclk~3 &, AR—R
DUEN X SRS ON D o BB IIFRA « HIB ERBHEEPRRELBRINICRIE 24, —HlED
BOHE L LTAKEZ HIEEBICEFS A LrLLWTERE, L)l - Wagon Wheel Gap {34l
D 3 FIRICHATHBER SR E T L, BKOFEHNERI/NEN L, MBAGHREBRITFTH S
TEREDHONHEEMITEZ 5N 25, FATKREIINETHD, LU L COHEOMETIRAEY
DT, TZITRELSLSNLBNTELET S

Table 35 T, H£ROMFHEOATIIBMRIHB I HHFNEL S0, UL, MEHRLREEER
HERIZZWENMEEL T 20T, MRBREMSDH D, HEITIZI00%ITIE > THEL, L L EDOOL
—HAETHE, 2BHEVIBRIBOLO1H, 96LHEDOLD 24, 103%HMObDOLH, BULL LB
TG DED 1, BBHIHRDO D 2, 104D LD 1§, Wagon Wheel Gap TIHHD D1 -
ZHRGE, T RTIT~102%TIRIEBRTE 5, PR L&KM ERESH 2010 BRERD
THELobAHBE,

WEBEL LT, MENRICE G 2 WHRERIC L3 RFBOFHMA, Tabdle 36 iTfiL L,

Table 35 IZRINAEOENEMTHNL, FROEMDEDAIIZ 0L SWTRIZL ST,
L3Iz, BROCEZFIZAEEHHTLUL, BEXKEVIEMBOHTH S, Lrd, EOO
BEDO—WMUARENDMBEHLDTIE D, LT, 24 LTI SOEEBRT A HEERSE
BHEERTR/NED, LHLENS, ZOBEMEL3C L, BHROBEEEZLSL208E KL
EZbNB, 2TT, OFC Table 35iIK&kY, FHBHOEROEMZVEEIMHTHLLE LI,

Wagon Wheel Gap Ti3E] S HIC@KEMML, {EKE - BRESEDL, EXRICREFIL LT
MHMBH T EMED O, COBRRT—REMIE LIRS Y oS,

ENTRERBETHOMEICERRIINE LY, FREHIRE B> T HRUNALLLLIELS
HEEIZEKER « BAFINES L H-THEY, COFMETR—RBESHLLLEENELLL, LHL,
WRET RIS PICEKENSNE {, Tk « BkER  BKROVTNORE (LT, —HEREL
LIkEEALXS.

BWBOOI—EATIR2~300MEH 2 & LTHLEAMICRI S pICEKRRINS LD, D
SEREMLT —HERDLTOIHLELLEEZED. '



Table 33.

WMEPRTIC B T Bk — 7 RO ZEAL

Change in peak discharge for treatment period

£ g | M E® gmﬁgf&nf&‘% 2 lae pg|Me | % &| &K | 2
Predicted Changing anging o1 Predicted Changing Changing i1
Year Month amount amount %rdte Probability | Year Month amount amount rate Probability
Ifs Ils Ils Ils %
EHW—25N K.-2

1948 7 34, 45 1.94 0.9 6 15, 46 1.63 0.9

7 25,17 —10,06 0.3 6 3.92 0,83 —

8 19.53 —11.12 0.2 6 5. 48 1,02 0.9

9 53.78 — 5.04 0.6 7 24,35 5.54 0.5

9 3.14 0. 46 —_ 7 30.77 11,82 0.2

10 51,17 7.97 0.4 8 49.77 8.82 0.3

10 54,32 —16. 40 —30.1 0.05 8 20. 81 2,91 0.8

1949 S 7.46 — 3.87 0.7 8 47,59 — 16,69 —35.0 0.05

6 9.38 5.41 0.5 9 47,92 32, 66 68. 1 0. 001

7 18.97 — 8.57 0.3 9 3.90 0. 82 —

7 6.97 — 0.70 — 10 2.93 2,80 0.8

8 19.16 —11.63 0.2 11 1.02 6.16 0.5

9 61.25 31.51 51.4 0. 001 11 8,25 — 4,75 0.6

9 13. 86 — 9.11 0.3 1953 5 10. 46 — 5.77 0.5

9 45. 81 18.90 41.2 0.05 6 29.03 — 5,33 0.5

9 38. 44 45.92 119. 4 0. 001 7 12. 86 —11.79 0.2

10 13.31 4.87 0.6 7 7.65 0.82 —_

11 34.73 —16.85 —48.5 0.05 7 53.09 4,29 0.6

11 16.37 6.77 0.4 8 20. 89 — 8.83 0.3
1950 S 30.03 —12,27 0.2 8 125, 95 105, 97 84,1 0. 001

6 20.90 10. 80 0.2 9 21,59 — 3,52 0.7

6 21.09 — 4,78 0.6 9 23.07 8. 87 0.3

7 16, 24 —10. 69 0.2 9 16.99 — 2.59 0.8

7 36. 36 9.16 0.3 10 4,02 — 1,29 0.9

7 28,07 79.45 283.0 0. 001 11 17.75 5. 55 0.5

8 5. 86 — 3.09 0.7 11 42,13 10, 36 0.3

8 27.72 —18.97 —08, 4 0.02 1954 5 11,64 0.57 —

9 20, 64 — 8,87 0.3 ) 10,52 0.79 —

9 7,54 — 0,34 _ 5 10. 16 — 5.04 0.6

9 3.24 — 1,00 0.9 6 10.85 1.71 0.9

10 52. 00 — 1,88 0.9 6 13.33 7.30 0.4

10 19. 20 — 8.73 0.3 6 3.79 7.77 0,4

1951 S 15,97 — 0.54 — 6 10.79 1.72 0.9

6 14,73 1.25 0,9 7 1. 66 4,03 0.7

7 4.23 — 1.72 0.9 7 7.56 1. 41 0.9

7 5.53 2.14 0.8 7 16. 46 — 9.88 0.3

7 7.03 — 0.69 — 9 9.70 — 5,29 0,5
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8 8.75 —5.55 0.5 9 20.14 —11.16
9 44,09 —0.31 — 9 17.20 —11.29
9 19.77 —1.30 0.9 10 17.38 1.31
9 12. 80 — 4,01 0.7 10 12.00 10, 44
10 1.31 2.18 0.8 10 22,89 —11.01
10 1.88 1.63 0.9 11 13. 36 - 7.75
10 20. 37 —8.27 0.3 1955 5 19. 35 1.63
10 13.85 —0.37 — 5 23.18 — 5.24
11 23.17 —-8.13 0.3 6 8.45 — 1.80
1952 5 8.16 —2.02 0.8 6 12. 61 5.35
5 11.10 —8.78 0.3
womh—lkg T.-K
1945 5 1.89 0.49 — 7 105. 95 61.78
5 32.20 —10.22 0.8 7 453. 87 —108.36 —23.8
6 28.83 —16.28 0.7 9 0.79 0.42
6 46.74 —13.95 0.8 9 93. 28 —67.59
6 40. 84 —15.32 0.8 9 9.07 — 7.5¢
6 3.91 0.31 — 9 7.38 — 2.55
7 5,07 — 0.43 — 10 92,87 —64.85
7 17.63 — 2.83 — 11 23,57 —17.35
7 147.01 82.55 56. 1 0.05 11 21.11 - 1.76
7 30. 25 — 5.89 0.9 12 0.47 6.65
7 74.54 84,87 113.8 0.05 1952 1 61.20 — 4.00
8 28.57 —18.78 0.7 2 33. 47 4.31
8 70. 30 —48.78 0.3 3 88.13 —36.93
9 24.11 —13.30 0.8 3 17.31 8.17
9 92.52 12.34 0.8 3 15.85 9.01
9 122.63 82.50 67.2 0.05 4 27.18 11.07
9 30.79 3.77 — 4 11. 42 — 425
9 12, 49 — 7.96 0.9 4 41.25 14.02
9 72.03 41.14 0.3 1 16.26 | | 5,39
10 9.80 - 0.26 — 4 37.71 0.88
10 21.06 14.17 0.8 5 30. 44 5.53
10 155.17 133.16 85.8 0.01 5 7.78 — 5.53
10 19. 68 — 6.04 0.9 5 2.40 - 1.27
10 12.19 — 6.26 0.9 5 22.78 — 6.65
1946 1 10,78 — 8.47 0.9 6 121. 95 35. 40
3 35.92 —17.60 0.7 7 262. 84 114.52 43.5
4 8.71 1,35 — 7 210.72 170. 37 80.8
4 83.09 65.27 0.2 7 93. 86 3.30
5 165. 65 232.78 140, 5 0. 00 7 105. 46 47.34
5 58.97 — 5,67 0.9 8 30. 14 —26.34
6 23.17 —19.89 0.7 8 101. 32 35. 61
6 43.68 —24,02 0.6 9 12.70 - 9.82
6 126.94 —75.47 0.1 9 170.72 —102, 36
7 54.95 —24.28 0.6 10 29.11 —23.50
7 181.77 220.28 121.1 0.00 11 60. 69 —41,90
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Table 33. (23%) (Continued)
4 )E] JUJ Foul % 1t & £ 'ﬂﬁ 3‘3 m ‘,—g i A i ﬁ’ i ﬁ 1t ik E it $ e ;g
. Predicted Changin Changin - Predicted Changing Changing -
Year Month amount argn ognt gr atge Probability | Year Month amount amount rate Probability
lfs IIs % Is Ils %
8 81.33 —78.10 0.1 1953 2 19, 52 —11, 41 0.8
9 71.31 —58.83 0.2 3 26,13 —16.75 0.7
9 4, 49 — 4.30 — 3 19.97 — 1.85 -
9 61,77 —46.73 0.3 4 2,32 — 0.10 —
10 12,94 —12.20 0.8 4 0.27 3.71 —
10 23. 45 —22.94 0.6 5 87.61 —32.16 0.5
10 123. 20 12.01 0.8 5 118.99 146,19 123.6 0. 001
11 31.86 —20. 44 0.7 6 402. 10 248,31 61.7 0. 001
12 8. 46 7.62 0.9 6 4.23 0.08 —
12 25,11 — 14,56 0,8 [ 27.84 —22,97 0.6
1947 1 17.92 5.95 0.9 6 158,10 —49,52 0.3
1 7.01 5.39 0.9 1954 1 27,74 —20.76 0.7
3 13.66 — 3.83 — 3 44,77 -—27.70 0.5
4 50. 95 — 1.00 — 4 8.67 - 2,77 —
S 154.07 — 68, 27 0.2 4 63.12 30, 91 0.5
S 16. 33 2.72 S 92.56 —23,41 0.6
6 3.05 - 1.76 - S 48. 82 —37.10 0.4
6 64, 57 —24,.24 0.6 5 76.59 —36. 80 0.4
6 43, 68 —21.74 0.6 6 31.92 — 6.86 0.9
7 157.65 172.79 109. 6 0. 001 6 169. 62 —55.98 0.2
7 111,98 —36.93 0.4 7 753.51 —185.19 —24,5 0.01
8 5. 66 5.97 0,9 7 45. 22 —38.18 0.4
8 15, 20 — 8,58 0.9 8 0.83 1.09 —_
9 19, 57 —14,51 0.8 8 60. 48 —36. 26 0.4
9 34.38 —25.76 0.6 8 18.81 —14.76 0.8
P 9 19. 10 —17,60 0.7 8 169.78 44,81 0.4
10 7.47 — 2,30 — 9 25. 56 — 8.38 0.9
10 8.85 — 5,92 0.9 9 6.51 — 3.56 —
12 1.51 14.70 0.8 9 162.71 —110, 82 —68.1 0.01
1948 2 3.21 3.32 — 11 61.86 —42.48 0.4
3 18, 65 0.28 — 12 31.64 2,25 -
3 76,10 —53.28 0.2 1955 2 37.23 41,24 0,4
4 0. 58 2.23 — 3 8.39 7.59 0.9
4 19. 66 2.62 — 3 79.60 —62.66 0.2
4 41,71 —22.96 0.6 4 138. 65 — 2,00 —_
5 43,95 —16.77 0.7 5 50. 40 35. 13 0.4
6 8. 81 — 7.90 0.9 U 38,98 —18.90 0.7
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6 2,76 - 1.96 — 5 87.13 — 60,75
6 26.97 25.01 0.6 6 134. 40 7.19
7 8.28 - 6.97 0.9 7 185,19 —33,77
7 207,09 —66.34 0.2 7 22,54 —21.48
7 3.10 — 1.02 — 8 5.13 — 3.65
7 78.21 —64,07 0.2 8 139, 63 —90, 91 —65.1
8 7.22 — 5.26 0.9 9 32.01 —24,16
8 128. 46 —113.15 —88.0 0.01 9 2,65 — 2,13
9 168. 89 - 9.19 0.9 9 36. 53 —34.70
9 10.73 — 8,75 0.9 10 8.79 — 8,23
9 89.71 61,82 0.2 10 65. 46 —50. 09
10 204. 50 305. 26 149, 2 0. 001 11 4,51 — 2.02
11 54.75 —33.45 0.4 11 23,47 — 8,87
1l 40. 49 0.25 — 1956 1 32.05 —17,43
12 8,70 6.19 0.2 1 36.76 — 4,02
1949 2 14.88 - 2.9 — 3 19,52 9, 60
3 107.72 17. 60 0.7 3 126.28 —97.65 7.3
5 10. 51 — 3.17 — 4 26.04 —12.76 ’
5 16.33 — 9.47 0.9 5 24.13 —11.31
5 64.51 —29.22 0.5 5 21.92 — 3.03
6 84,94 — 5.44 0.9 5 69, 88 —27.09
6 238. 60 196, 43 82.3 0. 001 6 20. 62 3.44
6 31.26 —23.43 0.6 6 78, 84 70.13
7 88. 16 61.25 0.2 6 5. 46 — 2.51
7 215.71 330.91 153, 4 0, 001 6 31.24 —18.95
8 53.51 —49. 48 0.3 6 153.18 —64. 38
8 10.16 — 5.15 0.9 8 15, 60 —13.08
9 1.86 — 1.37 — 8 5, 45 — 4,59
9 94,97 — 54,97 0.2 8 54, 81 —48,18
9 227.94 - 9.82 0.9 8 94, 86 —76.38
10 123.13 —62.42 0.2 9 15,34 —11.41
11 2.85 — 0.66 — 9 42.01 —34,62
12 12.25 — 8.08 0.9 9 149,23 —21,87
12 71.86 —42,98 0.3 10 26, 44 — 5,45
1950 1 20,36 6.38 0.9 10 21,36 —14,94
1 30. 86 13. 89 0.8 11 37,98 —15.85
1 67.06 88.16 131. 4 0.05 1957 1 11.17 - 9.00
2 33.84 5.08 0.9 2 70. 47 —39.15
3 43,99 19, 34 0.7 3 7.94 — 1,02
3 170. 46 12.69 0.8 4 196. 52 —159, 48 81.1
4 70.77 — 46,27 0.3 5 6.94 2.22 o
5 11.04 — 4,16 0.9 5 69. 69 —46. 53
5 16, 28 — 9.36 0.9 6 165. 51 —18.95
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Table 33.

(o-3%) (Continued)

o &

£ b L

T

ms L

£ b T

E b &

* A Predicted Changi Changi fie ® " A Predicted Changi Changi iy *
- redicte anging angin .re redicte anging angin 13
Year Month amount aﬁlount ratge PrObablhty Year Month amount amot&l’nt tatge Probablhty
ls ils % lfs ils %

5 36.79 —22,88 0.6 7 255. 44 —178.87 —70,0 0.001
6 3.45 - 2.09 — 7 106, 79 137.31 128.5 0.01
6 118,36 —74.54 0.1 7 3.02 4,25 —
6 65.90 4.80 0.9 8 161,22 74,74 0.1
7 21.87 —16,33 0.7 9 38,84 31.41 0.5
7 34. 43 —28.21 0.5 9 60, 89 —44.06 0.3
8 88.13 —72.57 0.1 9 79.36 — 9.28 0.9
8 9.55 — 9.01 0.9 9 82,98 —47.18 0.3
8 61.02 —51.90 0.3 10 26,33 - 3.35 -
9 77.86 —57,74 0.2 10 8.35 - 7.29 0.9
9 27.07 —23,86 0.6 11 5.58 - 3.13 —
9 111 1.33 — 12 3.53 1. 40 —
9 71.29 — 6.53 0.9 1958 1 20. 55 —13.68 0.8
9 63.52 —39.92 0.4 2 71.77 —50.33 0.3
9 12,26 —10.33 0.8 3 88.19 —66.43 0.2
9 1.36 1.33 — 4 43.73 —14. 41 0.8
10 13. 14 - 7.60 0.9 4 119.82 —62.10 0.2
10 36. 36 —22.81 0.6 5 19.49 —12,58 0.8
11 30. 25 9.72 0.9 5 71.80 —51,85 0.3
11 19. 67 5.44 0.9 6 21,69 —18, 44 0.7
11 6.02 4.88 0.9 6 42,69 —24.81 0.6
12 0.52 3.04 0.9 7 193.45 —137.48 -71.0 0.01

1951 1 11,41 - 3.75 0.9 8 10.45 - 9.76 0.9
2 65. 10 —35.88 0.4 8 111.78 —102.53 —91,7 0.02
4 201,19 —147.22 —73.1 0.001 8 18.70 —15.44 0.8
4 9.48 — 4,70 0.9 9 3.01 - 1.58 —
5 37.89 2.83 0.9 9 29.97 —25,28 0.6
5 20.85 - 9.76 0.9 9 83. 50 —73.11 0.1
5 14, 16 — 9.38 0.9 10 19.23 —14.52 0.8
5 100. 36 —49.25 0.3 10 56,09 —13.10 0.8
6 28,43 —25.91 0.6 11 13. 60 — 6.41 0.9
6 5,34 — 3.12 0.9

o
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Table 34. BHIEIC & 5K ©— 2 FEOMINE XCHD O A RNERS T
Frequency distribution of increase and decrcase in peak discharge by month for treatment period
B &
1 2 3 4 5 6 7 8 9 10 11 12
Month Total
EW—25R K.-2

% 3 10 10 3 7 7 3 43
Increase

S 8 4 8 7 13 7 5 52
Decreasc

5% KEL LTHERSD (B 1 1 4 6
.. o e Increase

Statistically significant ¥ A 2 1 1 4
at 5-per cent level I)ecreégé

1% KELIETHEL DD I 1 3 5

Statistically significant %gcrea}sﬁ o
at l-per cent level Decreage

#wOM—tA T.-K.

won 5 4 8 10 8 9 13 5 8 3 4 7 84
Increase

w 8 5 11 13 28 28 18 23 39 21 12 209
Decrease

5% KU ETHEELb D (o 1 2 2 8 1 2 16
. e PR Increase

Statistically significant ¥ 1 2 4 3 2 12
at S-per cent level Decreaé o

1% K€L ETHRS b (3 2 2 6 2 12
e e s Increase

Statistically significant PN 2 3 1 1 7
at 1-per cent level Decrease

() BALANAT YU FRR OMAR QT HEY WY
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Table 35. JLEUBRIIC B 58K « FK « Bk « BREROZEL
Changes in rate of plentiful, ordinary, low, and scanty
runoffs to annual runoff for treatment period
Rats of Nentitul | Rate of edings K Rate of anty
ate of plentifu ate of ordinary ate of scanty
7K &= runoff runoff Rate of 19(; W runoff runoff
Wateryear CHlE ] #H|E |8 &E |8 mIE
Predicted| Change | Predicted| Change | Predicted| Change | Predicted| Change
Eli—dtE K.-K.
1953-'54 69. 35 0. 10 16. 37 —-0.77 10,52 —0.12 4,57 —0.01
1954-'55 68, 36 —0,50 18,11 1.23 9.51 —0.15 3.21 0.22
1955-'56 69. 47 —1.38 16. 16 0.58 11,58 —0.86 5.71 —1.26
1956-'57 69,70 —2.57 15.75 2.67 10.91 —0.92 4.58 —0.13
1957-'58 69. 62 —2.65 15.50 2.71 10,02 0. 68 4,24 —0.11
1958-59 69.77 —35.90 15,62 3.87 9.83 l 2.14 3.96 0.70
ZH—28R K.-2
1947-748 85.85 —0.50 9.26 0.01 4,00 0.56 0. 69 0.16
1948-"49 84,27 —1.42 12.10 0. 86 2.76 1.02 0. 34 0.06
1949-'50 85. 31 0.08 10, 27 0. 26 3.61 0.06 0. 36 0.02
1950-'51 85. 58 —0.09 9.65 —-0.39 3.87 0.73 0. 43 0.25
1951-'52 87.53 —0.34 7.82 0.27 3.72 0.19 0.90 —0.01
1952-'53 88,86 0.20 7.66 —-0.39 3.00 0.15 0. 48 0.07
1953-'54 83,58 —0.05 11.43 0. 46 3.81 0. 29 0.35 0.11
1954-'55 87.20 —0.94 9.02 0. 85 3.27 0.21 0.35 0
1955-'56 85. 66 —0.52 9. 63 0.48 3.90 0.17 0.61 0.06
1956-'57 86. 29 —0.02 8. 42 0.18 4,27 0.08 0.95 —0,16
1957-'58 83. 80 —0.12 10.79 0,12 4,55 0.28 0. 54 0.03
1958-'59 83. 86 —0.58 10.71 0. 63 4,19 0.53 0.85 —0.17
1959-'60 86. 86 —1.59 8.87 0. 87 3.36 0.78 0.75 0 10
1960-'61 85, 67 —1.26 9.26 0.72 4,20 0. 39 0. 90 0. 10
1961-'62 84,36 -0.57 10, 26 0. 29 4,42 0. 40 0.79 0.03
1962-'63 85,78 —1.21 9.09 0.77 4.21 0. 40 1.00 —0.02
1963-’64 86,26 —1.66 9.38 0.93 3.63 0.72 0. 68 0.07
#HoOL—E4 T.-M.

1944 89.78 —5. 54 5.02 4,04 2.64 2.73 1.11 0.16
1945 94,12 —3.35 3.57 1. 66 2.15 1,05 0.78 0.01
1946 90, 96 —4,51 5.12 2.33 3.07 1,09 1.33 0.61
1947 96. 21 —11,96 3. 80 4, 54 2. 40 2.77 1,02 1.23
1948 88,74 0.94 5.83 —0.06 3.25 —0.02 1.09 0.21
1949 92.83 —5.56 4,88 1.26 2.98 1. 47 1.17 0.98
1950 90. 84 —8.57 5.07 5.06 2.56 3.04 1.06 0.94
1951 93, 41 —4,65 4,39 1.80 2.52 0.97 1,02 0.55
1952 92,73 —4.19 4,36 2.17 2.43 1.04 0.98 0. 46
1953 91.79 0.18 4,62 —0.33 2.85 —0.14 1.22 —0.21
1954 91.02 —1.41 4.91 0. 85 3.13 0. 05 1.36 0.08
1955 89, 10 —1.73 5. 68 0.71 3. 46 0.75 1.52 0.51
1956 93.78 —7.23 4.26 3.38 2.47 1. 65 0.91 0.78
1957 93.01 —-3.22 4.52 0.97 2.93 0. 40 1.17 0,21
1958 82.13 1.83 7.77 0. 655 4,57 0.78 1.79 0.60
1959 81.86 3.19 6.57 2.16 2.95 1.82 0.99 0.47
1960 89.19 —2.52 5.05 1. 66 3.20 1.37 1.24 0.81
1961 86. 10 1.42 5. 40 0.69 2.99 1.28 1. 16 0.95




B B Z ORI D R R AR R iC K3 T R (R — 111 —
By =73 =
B ok = ook & = K=
Rate of plentiful Rate of ordinary R ateﬁ of 17<J)<w rfn of f Rate of sc\:anty
K k=) runoff runoff runoff
Wat % % %
ateryear . . B .
moslZE lm Bz s o owmlz owlm o #lE
: Predicted| Change | Predicted| Change | Predicted| Change | Predicted] Change
1962 ‘ 91.38 0.19 4,22 —0.19 2,54 0.37 1.02 0,46
1993 93.52 —3.14 4,56 1,25 3.12 —0.12 1.19 —0,36
1964 | 86.58 | —1.38 5.68 2.41 3.28 1.44 1.36 0.74
wEOMU—Iks T.-K.
1945 94,89 —4,.01 3.24 2.23 1.98 1.05 0.70 —0.09
1546 91,95 —3.33 4,36 2.15 2.80 0. 60 1.21 0.23
1947 95, 97 —8.62 3.98 3. 36 2,80 0. 86 1.14 0.50
1948 90. 25 0.16 4.90 0. 49 2.84 0.12 1.00 0.22
1949 93.61 —5,65 4,19 2.04 2,64 1,44 1.09 0. 60
1950 91. 69 —8.04 4,42 5.34 2. 46 2.50 1.02 0. 57
1951 93. 91 —-3.72 3.96 1.88 2. 44 0.32 0.99 0.17
+ 1952 93. 59 —1.48 3.75 0.81 2.21 0. 06 0. 90 0.15
1953 92.83 1.20 3.90 —-0.79 2.53 —0.53 1.09 —0.27
1954 92,08 —0.80 4.12 0.73 2.76 —0.29 1.22 —-0.13
1955 89. 58 2.74 5.17 —0.73 3. 46 —1.21 1.49 —0.53
1956 94, 26 —2.29 3.89 1.03 2,39 —0.21 0. 89 0
1957 93. 53 0.24 4,03 —0.78 2.73 —0.63 1,10 —0.25
1958 83.82 5.56 6.74 —1.03 4,33 —0.85 1.70 —0.31
1959 84.79 1.87 5.50 0.15 2.86 —0.11 0.93 —0.02
1960 90.13 2.63 4,59 —0.97 3.11 —0.58 1.17 -0.09
1961 87.97 5.14 4. 65 —1.23 2.83 —0. 46 1.05 0.05
1962 91.76 3.71 4.30 —2.09 2.76 —1.16 1.03 —0.32
1963 94, 24 —0.58 3.97 —0.35 2.76 —0.71 1.09 —0.47
1964 88, 04 2,74 4,98 0.54 3.06 —0.23 1.24 —0.26
Wagon Wheel Gap-B
1918-19 69, 58 0. 46 11.54 1.28 12,19 —1.25 6.79 —0.60
1919-"20 74,17 1,63 12.16 —1.61 10.14 —1.34 6.04 —1.19
1920-"21 65,51 2.30 14, 42 —0.50 12. 30 —0.50 6.78 —-0.32
1921-"22 66,72 3.89 10. 54 2.00 12.52 —1.66 6.87 —0,87
1922-'23 61,95 | 3.90 17,09 —2.67 13.07 —0.48 7.92 —0.81
1923-'24 56. 85 1.59 12.81 0.85 12,81 —1.25 7.00 —0.65
1924-25 48. 80 3.42 21.00 —0.52 18, 43 —0.62 10.02 —0.49
1925-’26 | 56.13 5.63 20,01 —3.42 17.61 —3.35 8.32 —0.91

FOOI—ILB TIMRIRER T ~ 8 R ERBMHA L, {hpsEMUT, —HERALLTHS8, REF
e HEMEMSERE UL BREIRZ, HohzOHEL 2TV,
Plb# &, Wagon Wheel Gap TRAERB—HENET LTS, CHKKLT, HORBTIRIER
B—BERBALET 22 0IBRICN S, TS0 ER, B - BODIL—LR THEREDORFEICD
nT, P EHREFOREICESOTOL AN bbb 2 ETERFT oM TV S,
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Table 36. JSHEHNICH T B HK « SEK « {BK « BKEROFIGHE
Mean values of rate of plentiful, ordinary, low,

and scanty runoffs for calibration period

L Rate of plentiful | Rate of ordinary| Rate of low Rate of scanty
Watershed 6runoff . runoff runoff runoff
[2)
PL
Eil—dts 69.52 16.07 10,14 4,27
K.—K. (69, 35) (16.25) (10.39) (4.38)
ZH— 28R 88.93 7.65 2.95 0. 46
K.—2 (85.68) 9.73) (3.76) (0.64)
BoOL—/mEE 88. 44 6. 44 3.77 1.31
T.—M. (90. 22) (4.98) (2.91) ‘ (1.16)
wOoOL—Ita 88. 80 6.05 3.79 1.35
T.—K. 91.77) (4.34) (2.76) (1,09)
61. 69 16, 56 14,20 7.50
Wagon Wheel Gap-B (63.71) (14.95) (13.63) (7.47)

) FRCRAEBHICEY 2 MR, S R EFOFYRERT,

Values in lower row are mean values of the predicted runoff for treatment period.

VI BR 0 ZEE

VI-1. FHBOELLBHREROLTE OWR

BIVET, MMM TRREIRE LIS, 20TBREBEEICID SO TEH LT
sripmonic. € LTZORAD—RIL, BRMIOBENICES M EEORREETL BBV
brTEMIpitbil. ZLTERHBOTEBIC, 2N O0ELE i « MBREHOELE OB
FERNTE,

VI-1-1. s

V- 2IHDER & Fig. 14 it kO FUSBliciRHN T2,

(i) Eil—dts
HEMEORFELEBIRERDHAEEGD T, BRBELSMABEORBLOBOVHFLLTN S,
Thbb, 3~5FBRVTNLR L - L EAEOHMT, Lordhiih OBEREESH, THH
LZOMIZ X BB LWEEM T, BEAOM0% () ORASHANREINTNS, 3L
BREVZ ZHRMEREDS, 175~268mm (3EMH23~33%) OHILBHMEFLE LTS,
CTHICHLT2HEBR, MU EROAREHIVD > IVEBINT, HERRL L9 DK
FORPICRBINTE YD, HREOENMBEILR LTI DEEL~THRELDED, S 6EERRIE
CHEOR T BHEARICHE S, @WIRICHID 7 <4 Y« V4 F2, TOMRBHABERHSEA
L, dROEELRB U ChoDTHEY, 02 MEMNFIE S MHEOMEOZITRSORICE &
S CLEFATHLEL LN, ,

LBE1FER, KEAHLIPAXYORETHY, FHBEWNIOCERERED SN, FEEEBL
BESWNTHEH, COWPERIDHEDENCEERLTO B,
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fhfeidiicgEn  IEFIiEcEauyELiLE
f 1213 KB E L CBERNENS T X Eesn ke
g Selection citting periodi  No re-treatment period Cla:rcut ting*  No re-treatment period We 2ding and  Fire regrouth)o r“heairreqt
planting period  weedingand "period af ter

(mm) plarting”period T1-e

oot Wagon Whee! Gap-B
@BOOW- &S -
T.7K. 01

200 i

ic0

FERIR _____.___§
& mr‘»SﬁumN f of mrebeakm-t Rnpnr an cutting period
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X & Waieryear

Fig. 14 BRI & 2 i i ORF AL

Change in annual runoff for treatment period for each watershed.

Plldd, REEUTIIHES - WERH AOBEOEDIC, BELEOSDOBRENIHET S LD
hz, BMELXCHEEEOHINC OV TSHARELTH 5.

ULHL, FRKGNEHERH S,

Tiphh, 34 SEBFNENOMTHEMEICIAROERSZCLE, BOLANEMD 2 HEFIT
HRAFEEOZNININC ETH S, COT ERFEORANEROE D, WML 3 4 B3 TR
DX, 1ERRLEBROESTHNDbRIcT &, 5125 FEICRBRDV OBREKS OREMBTED
NIcC EBECBERENRS 0D LA, S ERERROEET, 5FEOBMEMSRECL 1L
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EBEZONDH, PROBKRBIEEIARKHCSEEMROZ ET2EESN S,

(i) BH—28R

HERELDBERLRRE ZIDLONBMATSH 2 &, FRE « UM - KARZREENERRZED 505
5, BERFACHBERETHEMIR 58>k FRHFRELITZORFICR, ZO®RDEELD
HRELHMBEC > THE, O LIREFRITHERD I Eaf > TORO T XS PEFRNS 25
Lz,

U U AREIT I SE R /K 531947 48~1950-"51 4 X 1¥1953-'54 73 EDEKFICIER D BpoTct &
DEBELTWREHEENS, 2O LEIOX¥DVI- 2I{THRS,

KABT, BRIKHODE L -1 195354 kFEEKRE, 2R U THEMBHRFZLE NS LT3
B, KARIC DD oF 1LENSERE LTRBXE  BADBREL TV > L LXHAET I A
R ASAN

BBRIMT, 202 « 3FEBRERTREUPMDBERI > TS, TORME, MHTTIZHTIHS
P, BRBEOBNEA DL s ERERRFALLS . BTH 1 FEEOHEMMBLKA/NIOOR, BT
OEEBHHOENC & (COKFEDOREK 2 PAM) KHFEL, 4 - SERTHIV LRIFHENOEX
REOEBICFATEIEEL OGNS,

FNBAIMOFETH 5 &, SPOIEI, #ENAIIL9, 80, 143, 218mm (Fig. 14 (b) AUTHERT
RENTVA), WikiEOMMNIT4, 3, 5. 8%, WMEII5, 4, 7, 10% L435H, HEKE-THU
HTRBKBROEBLHLFY, HEELEOHARND & > TU B -1 EELZ SN, bDAAME
IHRBROZERIWPoHITADONS.

(i) =)I—HR

REPOHM TRV T LI BB OE, EREOEWEN (161mm, HFEMKIE) »8doh
3, hOETHEFERSLENY, 2FTHic ALY OMLL OIS,

FRIRERE S NN TR LD CTITERMEORAYSL SN, MBREIHCAL . Thildhddbd
SFRBHILY ORI (195~276mm, HEMEIO~19%) HEETHED oI

A HOFSH (Fig. 14 (c) hoRR) TAHZ L, Hindidl2s, 182mm, FEEOWMIZE6, 9%,
WmRIZ 8, 12BTHEMIZSRBREBEMSI T &iclid,

Ao bl EROBAIE~SE, FEERMEETREYL, $48b5, REPO1 - 3~5FEBDE
FORMBIIARMEE I CHMMCHAT 28, 2EBOLNIFALEY, ILEBTCIEERYD
BEEC DD OT, WEMTOOENBED OIS, COMEZ, MAESLITZOROMBEOEIER
BINED SN, BRURRES N EREBDDEEZ NS, ZOZERERT S,

Ll BEATAERE A LELTS, VEBIHEORD &R - WHOERIZE bS5, HHE
ORI E P CEMNLEL LTOMMFRILEETIEAONE S,

(v) EoOL—mHEs

194KEDORINCAIRDBEB SN, 2EED3 AT TREERDOHRMIHKT Lic. 2bpT/NUKIC

v/ FORBHSBEEI D, EENICLHED S LANELCE NI EALNE, Lid, 3~6
BOBIRRDIORY BT7bhic, ThoDTEN2EROFE LGN (210mm, HINEEH) i©
FATHLEZONS,
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1EBREZEPNNEN I DEAMBNE LS EBELONDH, WEBIWDIKE sz Eikon
TREBICIEA NV, BKELSEAEZRGTOMIKRERMSHZLELOND, LKZOWIEIRED
WTEO L, O LEES L 2 E NI OBBERLSMNL,

BERTREUCTABTEORAMNL LN, COTEHBHMBINEEYD, HEVBIBEALEE
HEUGhpatcC EEFALE D

TSR R EE—BRETIHEMEO N D HOHRE L ~ 2 B{TEbN, e / FORERTLED
oA, HEURER 1 EREBETNIEIRTIOREREERES Sh, 1~ 2FLDEREEOE#m:
HotcllAhicid, HFELMNMRBEC SN, BEMEOBARK X ZMWONEY, ChiFeTsE
Hohb, F1~2BEOFENL SREEPMHREHT, AERBOEHNTH -7k, 10O LES
EDIOE NP EHLLND, COABMERNIOR, KANRICEZHROIEINEL -tz s, B
BEHFOBEVICX I MBEEHOEBCFERMBS L ELEZ NS,

LipL, 19594 9 AR EHEIEER L, MHORIEEIIMEORRMBOZNID bHENTS -
oo LbbzDHs o=y OREMRTELN, BREO/LHODEKR » TEDOXHWHERIN:, 20 &
BERLBETILK LA ORE, MEREBCESRTREHCEN DTS -2 T LIIBRIKE L, Th
SOES, LKA TAHEENOBELMINCHETELEI OGNS,

19644F 1T, BRICHIB E /oo, TE « BEARS UROICER L, @A bIHNGSAEEZ Ly,
BINBWNE o EEL 6N S,

HRET OFICME210mm, HHEBOMMISS, MNBIEHBTH - 7cds, EOROKLEIHOTE
Bl (Fig. 14 (d) tho®) <Tid, £h£h33, 50, 161, 140mm; 2, 4, 15, 11%; 7, 14, 68,
37% LY, LROFAHEREE LTS,

L LEMRDMHAOEBEOETRZKRS V. 2O EF%iBT 25, MkEREETREHCERMNS
3&ZZohB,

(v) w=oOl—its
BIEREERG O - MiknfTabh, IhstOBRESHMIFAT 5.

B2 F B DOLEHFOREE - WIS bN, LIEI961E FTHARICKI SN, LIEWiCEER
EREAL, BETRTHATY  LERBRLOBRAOESE - T 70, HAERTYD, F2HEUHBK
BAREH TR »ARERZBRNT, #HEEINC0.5KETHR, H501E 0.1 /KETHREHEMIED 5
hic, COMICBBEREDORARELL, TALEOABRZ - {MA ONE L bFTHE 0D
HAOEALHHT A LAMTELVLICIEL oM DD, TORMEHRAINIZ 1 HKREZROTHEM
BANEL, DOBBELEA L -THED, COZLEPOPROBAMEOLETINATEEEAOND,
ZLT, ThoBEORMEMNB LEOETRIZEANT, BRIV DOTH L LI, o
BEHFET B,

1962/ IR RO OTHAERS DRFHT DN, ThBZOFEOFELNNEFATI LS00,
L LZ Db Tho&kiR, LB 3 »HOREOEBMIIILIC, TOLHILERbALLES
DIRBLERNH Y, REARE - BKkE - BITEEOSEESELETHULALODOLA500EY
THHDe

PLEOMEmIZ, FROZNEOEE[AENL T ST ETISRKPONIIN S, THibb, T 2{&EM
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fitsbnic® 1 EIHNE205mm, FHRORMIAY, WMBIZHI > b, TOHRD FRELS
DOFE (Fig. 14 (e) hoORH) RZhThi3], 67, 93mm:10, 6, 8%; 29, 27, 30X LY, #i
EOREELIFAELTNE,

L L1s35, EABNTOENBEOERR»PEHRE D, 0T ER, BT 20, [IREHEDLD
EEZONSD,

(vi) Wagon Wheel Gap-B

ENOBEA&CHUTEY, EEROSL RO AREORFERCIMNBOBREEMBRHEL LT
IAFELT S,

1EBRVEEBHIBLTH-7cdd, TOMMLSHELDTEL, BEALEE LB L oL HlcFoL
VB BHNIEV . T T DKEDAKMICRIEIBE SN, BB E, > CEITHFELE I,

2 HERBTEED D DRIR « BIBHHELEN, DVTRT L, ZOEDRYPIKBAFICEINHKI R
BHREINI. TLREROESEZ OMHBFURICER SN, KBS N, ChOoDTLEFALT
2EBIBHITODINMBET 1o,

Z0%IZ, ARIKES /s, Aspen OFEFZE LY E U THEMED @ALE T-1b00,
3~4EFRICR ERAMNRIIZLICIELD, RIF - BULEEPEEDIC L SO HRRBTIOMER, £
DEBICEORITHZEUIRET1EEZEBLICES LN, INBKREGSENE (34~46mm, #in
R19~30%) LFALTVBEEZL I,

LirLzhd, SEEMRICEBMEOIENT TS, ZRICHFASLTHEMED NI (LT -1d0
EEZONSD,

1551923-'24, 1924-'25 KEQOHTHOHEDRELLEF¥OHBR R EALEBERLTOLNKST
Hbo

VI-1-2. $k -« ok - Bk - BKERHE

IV- 2I5DORR & Fig. 15~19 2 &V IR T 5,

(a) BkfbE

(1) En—des
BE - BEROMIF L B3 - K REBAOHEDOTEICE 1 ROTLE, BHEEEIC
EBUSHFDOH D ST LI ITHMELHFE L, FRLEOHE L 2 ZRAMEAREGRESS S5,
FEPESES, BEOLUI - 1FEKRELD THOIFLUERBECH, HEELOEXU LD
13~5FBILKEL, POFELUHIMBEC - T3, 24BREEHOTIMEIhTHALL, 64
BREK/CBEEINTLRITOLDY Y, 2OMEEORABE LS L -TELILEFET .

BN « FHBICOOTHBEEEFR LTS - oo

) ##—25R
FRHEBOHE L BRXERLFEERNED SRS,

HREB XU TARCHMBINEODRIBAERREEDIDEEL NS,

KA 2B, TODIED - 2 1958-/54 KEEROT, HECHEMBI/NE (B 2BENED,
PROKANRICO OO T IERELBLTANE, B EANRELLCLOLHLEEIONS,

BERIERRIARESEMBFATZ, 12X LcoBOE LERETEFENENEr -/ (20AH) 2
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V‘L;\')l\mt.\ fas?;—'—g:’" n :n'.%g S
G Ee Lt HESEREAPEE S BR 2 ER
EEEE & wgE Tl X AR R
K F Wieryear Cleurauttingt Weeding Burving period | Terracing
peried i perio
K & Wileryear
Fig. 15 Ejil—Jdtaonmiii Fig. 16 £ii— 2 SROMBIAKICE T 28K « K - EK B
BT BEK - FK - EXK B TRER R ORREEAL
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(Fig. 37, (b), LBIOHEKR) TEbOEXS:
4D=0.1881 P—303 (#H—25R, BBEILE)
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4D=0.2822 P—397 (EN—PNR, ERD
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BOMU—EATIE, LHBROLEITh: - THEONEEA S L, NI KEL EoHBENE
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BRI BEW] & iC B 5D, BRI & TG AR U 5 &, FRBIFRIE LT, & (18
#%0.793) THHOMGEBRHLIND,

4D=0.2006 P—209 FOMI—FES, BREEED - TR
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122 POERSERBTRENZNC LTSS, FH GEME) QHBTREY, H30E 08
HaHBz0hb LN

fad 1213, BOOUOTETIHEORMEFTE LTI, 20X oA T FBKREI040mm
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Table 37. 17K oD—3UEE N L S 5 B D S35 8
Mean increasing amount in quickflow by classes of amount of a storm

T T - 7 = ]
R | et | LEPET | g | o | TEEOR TN | gy
. o Lo B Wik L
R Mean amI:)/I:r?? of Mean Mean Ma)‘égﬁ? of Mean quick- (RO
Class of a | amount of predicted increasing | increasing increasing flow per- Number
storm a storm quickflow amount rate rate centage of data
mim mm mm mm mm % | 7
ZFhl—28R K.-2
~ 15,0 14.0 ] 0.94 ! 3.49 392.0 S$50.0 6.7 4
15,1~ 20.0 17.2 3.20 2.67 158, 2 476.0 18.6 9
20, 1~ 30. 0 23.3 7.42 2.91 42.5 65.8 31.9 13
30. 1~ 40,0 35.2 15.78 3.99 25.0 46,4 44,8 8
40, 1~ 50, 0| 45,6 23.01 4.76 20.4 36.1 50.5 10
50. 1~ 60,0 54,1 28.91 6.80 23.0 52.1 53.4 8
60, 1~ 70.0, 65,4 36.79 6, 67 17.9 40,6 56.3 5
70. 1~ 80, 0] 74.6 43. 24 10. 44 24,1 33.1 58.0 8
80. 1~100, O] 89.0 53, 31 5.78 7.8 32.7 59.9 9
100. 1~120. 0 115. 5 71.79 13. 19 18.4 22.5 62.2 4
120. 1~160.0 122.3 76,52 26.19 34.3 38.9 62.6 2
160, 1~200. 0 183.2 118.99 22.87 19.0 37.6 65,0 5
200, 1~300. 0 240. 4 158,93 34,99 21.6 27.3 66. 1 6
300. 1~400. 0 398. 2 269,07 98, 95 36.8 36.8 67.6 1
400, 1~ 526.0 388. 26 102, 61 28.6 28.6 68. 1 1
wOOL—ItE T.-K.
~ 15.9 14,0 0,47 | 1.99 673.9 1627.8 3.4 9
15. 1~ 20.0 17,1 1.79 1.48 102.1 270.5 10.5 19
20,1~ 30.0, 25.2 5.85 3.74 79.1 388.9 23.2 28
30, 1~ 40,0 35.5 10. 27 5. 44 65.3 348.5 28.9 22
40, 1~ 50, 0O 43.6 14, 31 6,05 44.2 105. 8 32.8 13
50. 1~ 60.0 55.3 20. 46 7.09 35.5 111.3 37.0 13
60,1~ 70,0 64,4 24,34 7.09 29.4 76.4 37.8 13
70.1~ 80.0 77.8 31,12 18, 34 59.2 66,5 40.0 2
80. 1~~100, 88.7 26,13 12,61 51.3 69,6 40.7 16
100, 1~120. 0f 110.9 46,70 21.17 44,5 77.2 42,1 5
120, 1~160.0 137.9 62.01 28. 81 53.0 78.5 5.0 7
160, 1~250, 0 237.5 109. 32 74.21 67.9 67.9 46,0 1
250. 1~300, 0 273.0 126,84 90. 62 71. 4 71.4 46.5 1
300. 1~ 433.0 199. 55 128. 83 64.6 64.6 46,1 1

SOBFEE S oICkE L, CORITE (—HOEREELLND) LOMIKIE OMGEERD:. ©
NERLIcOHs Fig. 58 ThH 3,

Fig. 58 ik, MEORFRRABWOELF 5 THD, FRMBIUEMSS SHZ 5. L Lo SEGIE
BRPRZOXENDT, t;t"*él-iC@?Eﬁ'@%’]!ﬁﬂ(ﬁl%fﬁ%iﬁ!i% ZERBTREAXNTES. SROKEIZED
BHRE0, ;

SERBLSMNG, Q2 Ob—RCEIE N CEDEORIEMA 2 LI ~THEBAD Tl
BOESTLCEEALNEY, CCTREMNSTHTUSRNTES L -7, CALARD BEiLES
BB,

oI, HiE, WRORELEOREKSERBMETAEL, TN THRROBERESEENICTRYT
T&, BHOIBHKDEMET 2HRELT, TATRTCESEZ SN B, INLHEBOBRE
BTHH5.
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Table 38. HikiEo—aEERERLAOFGRD

Mean decreasing amount in quickflow by classes of amount of a storm

. ; b2 . .
—wgewi | Pe—ws | X2 pepon | vansw | sosor | Temknl g,
% [t A ean st &
Class of am- Mean C amount of ' Mean Mean Maximum Mean quick-
ount of amount of | redicted decreasing | decreasing | decreasing | flow per- ‘N umber
storm a storm cli)ui ckflow amount rate rate centage of data
mm min mm mm % % %
#ZH—28R K.-2
~ 20.0 18.2 3.89 - 0.73 —42.7 —74.3 21.3 6
20.1~ 30.0 25.1 8.71 — 2.76 —33.5 —66.0 34.7 13
30. 1~ 40.0, 35.0 15.97 — 9.96 —61.5 —86.7 45.6 8
40,1~ 50,0 45,7 ' 23,02 — 7.84 —-35.0 —84,7 50. 4 12
50. 1~ 60, 0| 56.5 ! 30, 58 —10.89 —35.8 —59.7 54,1 5
60. 1~ 70, 65.9 37.17 —12.70 —35.0 —64.0 56. 4 7
70. 1~ 80,0 74,3 43,02 — 4,53 —10.6 —10.8 57.9 2
80. 1~100,0 85.6 50. 91 —10. 49 —20. 4 —35.7 59.5 4
100, 1~120. 0] 104.3 63.92 — 6.75 —10.7 —15.4 61,3 2
120, 1~160. 0 126, 2 79.21 — 9,73 —12, 4 —25.0 62,8 3
160. 1~200.0 176.0 113.99 — 0.21 - 0.2 — 0.2 64.8 1
200. 1~ | 230.0 151. 64 — 4.61 - 3.0 — 3.0 65.9 1
womb—It® T.-K.
~ 20.0 16.4 2.24 — 1.65 —70.3 —98.6 13.7 47
20. 1~ 30,0 24.2 5.26 — 2.82 —-55.0 —94.8 21.7 41
30. 1~ 40,0 34.3 9.79 — 5.22 —54.0 -—90,9 28.5 27
40. 1~ 50,9 43.9 13.99 — 7.05 —51.1 —95,6 31.9 8
50. 1~ 60, 54.9 19, 43 —12,75 —66.2 —92,2 35. 4 13
60, 1~ 70. 63.6 23. 54 — 12,54 —83.7 —93.2 37.0 4
70. 1~ 80. 76.2 30. 27 —17.50 —35.1 —90.7 39.7 4
80, 1~100. 92.3 36.04 —14.60 —42.3 —79.2 39.1 &
100. 1~ 109.9 45.95 —12.61 —27.8 -70.5 41.8 S

(v) —HESREREEkBOESE/LE

BRIZE ZBKEOE B RIRBROPINERESF L —HENRICL > THIXEINL T M o hic
Hoteht, RHEONPEELEFC SV TREBHNGERRIESARICTELODOT, 22TINEE KA
LT, COBRHNOHEATHERZMG LB T7TH Y OlMEHKRL, BAREED SRS HICERT S
CEIEBHKEOEEE —HRHLHRMNCEAETE LD TE LR EBDORREMS LIZk
KEOTHAS -

Table 30 2DBOERNZ LD, FIAEEVBEBS>EZBOT—HEREREINIC, BKiioZtz
D% L L e Table 37, Table 38 DX 55,

Table 37 10k » CEH—MERE (p) SFEEME () OWEEL S &, WHKRE b 1ZIZHEHEN
BEMED LN, YARMTEAFED (1) iU () Thfokilific, EEzagno BRREORIC
FULLRORBENTHAEOND,

47=0.2148 p —5.61 (£—2 81, Fig. 59 b afg)
47=0.3252 p —8. 38 (o Ol—Its, Fig. 59 tho by

Lipl, Fig. 39 £FEICAH 5L, 2 20RMED L BEGHIRBMOMS ShE o hic SFIRMR
EbHOND. WAMITIZZOHH, T LICRELRNTRS SHHEHITIES  tifk & EZ 2 H Wk b
55XHCEEALLNED, CORPHEERTREENIRC SNV, CACOMERETHAS S,

DEIC, FnE (¢7) EOBRES DL, ROBROMMESLTED LI T, THIKL- TERK
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18.58m-5
o 3928 ﬁﬁgﬁg e o
— b o
85 o HEed5C
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i e '__ s ~-80 . . 3 a
RODW AE o 4 2R,
€ 160} | . ®OOL- X8 o a
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[ o 3
o % 5 -0}
g3 z2
§ g iz |
5§ 23
i3 b
c
¢ T Zﬁ ig -40F
1 2 80 I
182 19 17
010 RO -20k
= § b
(%)(“"”340 RR
) Gman)
x ) ) L ! 1 - ; ©
0 80 H) 240
L L 1 ! ) L4 - 18 HAE cnmy
320 480 S0 Mean amount of a storm
I8 - TR (mm)
Meen amount of a storm
Fig. 59 #E—gifmis MiEd 5 ko Fig. 60 NEH—igimii s did 3 8kEo
SEIgHmME - EHEInEOHE RV E - RO ROBG
Relations between mean amount of a Relations between mean amount of a
storm and mean increasing amount and storm and mean decreasing amount and
mean increasing rate in correspondent mean decreasing rate in correspondent
quickflow respectively. quickflow respectively.
ZRp D EREAMBEOND,

PF=%3&%E%QL (83— 2 2R, Fig. 59 tho ¢ £)

ﬁ=%¢%+ﬁ§l (FEOOL—I4, Fig. 59 tho d #)

LD27°0RD S, —HEEHEA 100mm §%L Eicahid, FErmiignRdERomETRE
—EEHL LTI AN, FRNCREFECREUFHATIZLEVIZ 0IRE-S THRERICNLS
BRFEEISNB,

Table 38 i X » CHH—MHEHRE TEMOR (—47) EOBRES 3 L, 2nTh—lgEHR70,
gomm<{ S B 1BAREHEY) ITHRELLBCELBEBERICKENY, 2h2hiROANHEH
HofiETtigons,

—47=0.2357 5 —2.20 (Z#—28R, Fig. 60 o a )
— 47 =0.2690 p —3. 55 FOOL—Ib4, Fig. 600D b )

T, COBALLOMETRENZKRATEDLEN, WRE & ICEBMNTNS (G 2EABE S

h5,
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: 3
F
33
-SH°3
360 i 3% c"‘;)p @y
ﬁggig
9
ol nizlc
£M-2%R
2
v 240
% 240+
bS]
5B Ea o
T T 2
1 %— 160 18 §
- T 2
* ] «© 1 e &
g E
(om) g &
% 10 x 3 Fig. 61 NiH—lig Nis VPO
§§ KR - FEMSRKRHROBR
4 =23 Relations between mean amount of
@ £ a storm and mean expected quick-
. N = flow and mean expected quickflow
0 0 160 320 480 560 6C0 percentage respectively.

V17 - B R Emm

Mean amount of a storm

— 47=19.59—0.1040 p (%#—2 B, Fig. 60 thoafy)

— 47=30.59—0. 1691 p (FEOOIL—I®, Fig. 60 thd bR
EEELHE (—dP) KOWTIRENOEA & ERER R RERNS O, RRRZRHEE, =
nzEhgABBohis,

—die 173;’»_). 15 _ 4 o7 (83— 2 2R, Fig. 60 tho c )

—ar=28eT 40501 (HOOL—E, Fig 60 o d )

Fi, ZRONDHERBEERINOBRIIEME « FXBLR, < LTHGREOHEL SBREME - &
KigLEOBE%S Table 37, 38 HoBoN 2.
RNEEE—EERER (p) SEHMRNKE () LOoBREMELEL LB, T4 Fig 61 IKRT X
i, ARORMTRERNABEFRELTOIRVEEL LN, 2RETNKRATHEDENL S,
7=0.6979 5 —8.84 (£#—2 2R, Fig. 61 tho(a)fi)
7=0.4801 p —6.13 (FEonih—ibs, Fig. 61 1o (b))
ZORFREBICIEEMRNIRE LLAZNEBEOH MR TERMIENT 2RO L S 5iEthg
F=ap®
DHAET, EODTERDLEFEUMIETLALICESL IENELONDDT, 2KE LTSER
HBIZRAb0DEEZONEH, CCEAVAEROERETRESNERLEHEATHIRVERAE L.
2L, EARCRERNEZZoN50T, ERNELRE LTERIHAR, & iI—dkRNE 200mm
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- HIMAA 11 B AR
Initial water level class /
100 o ~ 2,00
. 201~ 3.00
i a 3.01~ 4.00
o 4.01~ 5.00
sor + 5.01~
2,
3
o tOF
g
.‘%
£ sof
9’)
g
5 i
O
1B 20F
é. '.
1
7 2 8
B o i,
g 0 < N . 7
()] Ko o
?é B o OQ’OQ OA a o/e A
® A e
(\)-20t o
_AO 1 i 1 L i L 1 1 1 L 1 1 1 1 L J

0 45 10 15 20 25 30 35 40

B X 1 85 B & BOnAY
Maximum 1 hour rainfall

Fig. 62 Z#l—2 SiRIck i 28Kk — 7 B OZELE L 9K E - BX 1 KHAREOBERF
Relation among initial water level, maximum 1 hour rainfall and changing amount in
peak discharge on K.-2.

PIET, BKENEBIOELNESARON 2 TRESS 2 LEZEBR LTS LENDS ).
COBERBBTED S L, FEHHKHLER () L¥E—BHENE L OBRIREARE S, ERR
ERDBEEZNTNOEDL DK T,

Fe—___ P 29 __ o 1Ly o "
= 0T 5 ¥0.%6 (&ii—2 BN, Fig. 61 o (c)H)

Cr= (FBoOh—its, Fig. 61 thao(d)#H)

5
0.0204 5 +0.40
PR, INORBEHOBATHNASCET, WROXSIC—EERD EBKEOMES STk
LTaHNIE, ThERBDRILSTLBL, T&1Z400~500mmpl Fizizhid r R p ITHESS,
HinEZ 01TE3 &, FTHRIIBIKNE26DEELISNS,
(b) HKke—7iiik
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HFRIZEZBKRE— 7 HREOBMMBEFTLHWERE LT, BRPHKETORIROEEIKEMEFRY
B3THHICEE, MROWKEOEE,OTMERBTE 5. T LTHERETIOVWTE, &IT—FHE
MRIVERRENRCEETILEAS CLOHBRICH L., COZ AT UCHEY 455, Z
T, EREGONAERIBENR - PR EELE S DOBRFEM~ .

(i) #WH—258R

Fig. 62 3Z&BE L BX 1 HRITEOEERERT .

BABOEA LARICLEKICADE S D& B LV, B UK REEEMIZKS T 5 &, H#HK
BOEA L EEMCIFRLENMNTE S, COCEREKEERKE—7 HEEOMIZTEWHEMBE RS

CEDHETEBRZEAOHROTILLENZI LS.

Fig. 62 5 FFHA 1 BEREI 4 mm/hr DTFTHE, Hk2SH-THHKkE—7 g%
BEDOHAKTIIBEAER S sIc T L b5,

DECHEPELKELTAL L, BN BAOWHHH B4, BKBOEEE F - o BEICEKAR
Bl b ABRRORA 1 BHWEE (FELE, 51 1HEARK1BMRELES) UTTRELRIZ 1
MMEE EDICRE(HY, ZORRBEI LTINS EY, KOS IWRARE CEARAZAIEEME
) PYETREmNEL5. Lﬁ%ﬁﬁzmm5$ﬂ$<méﬁﬁﬁ%béhéo%Lf,c@ﬁﬂQﬁ%
TEHEKBEOBAIV SEHIEO/NSOHIRICEISHE LTS, L LERMMDINTE, TEifl
BREX 1 BHEREMLOBARBLN N &, BRURBOTOOL—EOHEEERICANE L, R
BOLKELTOBMOERRELRIICLEED T 52BUWNEITH 5,

Db SKEOBRE SR, EMEORTMOREESH LU DLITHS,

FIBRABK1ISERELUTORNETORSEEEX L NURE L OBEGRIC TR, FEHECZL
OFLEOBABERERABRIZIZEIGET, HOEBRRTERLELIELTELSS,

—49=2.5Pr—10 (#EM—2 50

L, dq BEERE—2HBORBAR Ufs), Pu &K 1EMHE mm/hr T, CORMEFETES
BRX1INEREOHEEAO TR 4 mm/hr, FRRZEERT 255 81 MARK1IMENRET, o
KEIBSRIEIZ 131219, 14, 13, 11, 7.5 mm/fhr TH 5,

Oéw,%1Mﬁ%k1%HmﬁuJ@ﬁTm BOELRLHFHEORMBELKLLTASL L, 2

BEHERTEDLLTEINVESTH S,
49=35.5540 Pn—c (B#—287)

ETAMEROSHOTRICLZ T, COEMESTHEHHIL, ¢ BYREMBTRED, MRER
IFiZiz 12144, 108, 95, 80, 50& 787z, 72U, HIEERDL. WE—HIKLUHEN S EES 5
75 CNBBHIICRS LK R OBRMELET 2 bOBETHIOT, CREEE FRLOK
MERIZBE LD EE L.

ZOLHETHE, EBRUAFIBRARKLIEREERE Y, ELRLROTHRINZHAREHEH
OFHRABEEIICIZIT38, 24, 22, 18, 8Ifs L5 5.

EABEEXIBHREE OBFRLEROEEGETEL, SEFMOMBRTELT HBNERBICRELNE
ThiZ, F1IRAEKIBERE THINI2EFNEBLBOEREROSOIDNENSDELSL D 4
BOWRFELETH 5,0

m
Q}l
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WA AU AR

Initial water level class
3001 ~35¢m
3.6~ 50

51~70
7.1 ~85
8.6 ~

+ O p e O

200

SR
<]
(=)

B

Changing amount in peak discharge
o

M o m

-
o

-100

jen

“)

-200

0 2 10 ZIO 30 40 50
B KX | B M & B(M )
Maximum | hour rainfall
Fig. 63 #OOL—ItB Ik 2K — 7 REOE(LE S 9K - BA 1IEREOBEE
Relation among initial water level, maximum 1 hour rainfall and changing amount in
peak discharge on T.-K.

WA HEMICE D 5 2 [RASK L NIRRT AMERIECIRT 26, 18.5, 17, 14.5, 9mm/hr
LY, EHEKK 22mm/hr Pl ETRIMICIE S EHE L7227, LA B LTDRIITE S,

& SICAKMBERER U THENBORAMRER, BEROERINTELLTIDPS I,

49=5. 5540 Pr— 14 (ZFH—2 5R)

1%, 13iE2. 5mm/hr PITFTERKE — 7 HESENT 2 X I URROBWRETD, 3L A Lk
ol o7,

() woOd—it#

FROBE L BRI ERSHESHICEHTE S (Fig. 63),
F1IBRRABKRLEHRELTOMHRLTORLREER 1 HEFEL OBRICOVLTE, SRFRECLE
DRSS BRDOZARE X EWIBAMBERICIZIZHET, ROEMTERDLELLOITH 5,
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Table 39. 4k ©— 7 REo—#ERERRIIOZEEEN
Mean increasing amount in peak discharge by classes of amount of a storm
—1H A5 - =] ’;- W R i' 2y £ MLIS ;—‘{ i " - -4
B qzﬁ_j_ﬁﬁm-ﬁl Fagix | g | o ﬁiﬂ@fb%j\ﬁﬁ B x
Class of Mean am ount*Mean amount [Mean increas-Mean Iincreas- i ng:fé:;?r? (EFHED
amount of of a storm of predicted [ing amount ling rate rate g Number
a storm peak dischar- of data
mm mm ge Ifs ifs % %
EW—28R K.-2
~ 20.0 16.3 1.62 2.61 165.3 242.8 3
20.1~ 30.0 25.5 5.04 2.61 118.4 603.9 7
30. 1~ 40.0 35.0 B8.43 2,81 60.7 205.0 4
40. 1~ 50.0 46.0 14,98 13. 94 62.4 283.0 7
50. 1~ 60.0 52.8 22.84 12.88 49.6 119. 4 5
60. i~ 80.0 73.6 29.89 11.42 36. 2 51.7 6
80.1~100.0 87.7 25.80 7.84 23.7 41.2 3
100, 1~120.0 111. 4 36. 21 15.79 38.7 68.1 3
120. 1~160.0 122.9 30.77 11.82 38. 4 38.4 1
160, 1~ 242.9 70.00 31.76 31.4 84,1 4
wOOL—IE T.-K. )
~ 20.0 16.3 3.97 3.30 326.1 1414.9 17
20,1~ 30.0 24.5 15.28 4,90 42,8 103. 4 19
30, 1~ 40.0 35.7 51,68 20.76 32.7 110.8 14
40,1~ 50.0 44,7 65. 30 29,73 58.8 113.8 6
50.1~ 60.0 55.9 72.95 79.15 110.2 131.4 2
60,1~ 70.0 63.9 96. 53 72,46 74.8 128.5 6
70,1~ 80.0 80.1 136. 20 65, 94 45.9 109, 6 5
80, 1~100.0 88.4 144,09 94,39 63.6 123.6 6
100.1~120,0 112, 5 189,08 220. 41 112.6 153, 4 4
120, 1~160.0 144, 5 237.39 160, 44 68.9 82,3 3
160, 1~ 237.5 402.10 248, 31 61.7 61.7 i
Table 40. %k & — 7 Fill 0o— MR BRI OTIGRHL
Mean decreasing amount in peak discharge by classes of amount of a storm
P e ~]— E_E LIS ERE > & /J\' %
SRR FO-SERR TRk | pugin | pemew Fﬁ;ﬂﬁ@ﬁ;‘:ﬁﬁ a5
! aximum 2y
aggxsjitoif Mngma Zgggﬂnt N%eg;xe (%lé}ggnt Mean decreas-Mean decreas-| decreasing
a storm beak dischar-[I"€ amount [ing rate rate I\}ugntt)er
mm mm ge s Ifs % % ob data
EH—28R K.-2
~ 20.0 16,1 6. 29 — 3.21 —45.7 —63.4 4
20.1~ 30.0 23.3 13.42 — 6.03 —44,9 —79.1 10
30.1~ 40,0 33.9 11,32 — 3.99 —33.0 —65.8 8
40.1~ 50,0 43.7 13, 48 — 7.96 —=51.1 —91.7 6
50. 1~ 60,0 55.9 20, 67 — 8.55 —41,5 —42,3 2
60.1~ 70.0 66,3 17,02 — 7.14 —41.9 —65.6 8
70.1~ 80.0 75.6 16,99 — 2.59 —15.2 —18.2 i
80.1~100.0 93.3 23.28 — B.41 —36.0 —48,1 5
100.1~120.0 112.1 32.10 — 4,59 —18.2 —35.1 3
120, 1~ 208.6 48. 48 —11.37 —25.3 —48.5 5
“woDL—dts T.-K.
~ 20,0 14,7 12,25 - 8.52 —61.4 —96.0 48
20.1~ 30.0 24,6 20. 60 — 12,58 —60.0 —97.8 S1
30. 1~ 40.0 34.4 36.13 - 19.03 —53.9 —95.0 35
40.1~ 50.0 43.3 56. 42 — 32.68 —56.3 —92.5 15
S50.1~ 60.0 55.0 73.50 — 45,58 —61.6 —87.6 24
60.1~ 70.0 64. 4 94, 86 — 47,44 —49,7 —78.7 11
70.1~ 80.0 75.6 108. 33 — B84.48 —78.4 —-91.7 3
80.1~100.0 90.9 146.15 — 57.70 —41.5 —88.0 12
100.1~120.0 109.0 174.53 — 76.56 —43.6 —71.0 6
120.1~160.0 133.0 220.27 —123. 85 —57.1 —81.1 4
160, 1~ 353.0 603. 69 —146.78 —24,2 —24.5 2
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220 %%w o » Rosse0 —dg=20 Po—40 (GEOMIL—IE)
/ CORHEAT = 2 RK 1T EORE
wor ,'I DO FMRIZ 2 mm/hr, EIRIZERTE L 5iICE
i / o . VIRRESK USERET, WSO TMARE
/ 2 ¥ mici3izl4, 12, 11, 8, 6mm/hr TH
%-é o} /e g%ﬁ%’ .
2 | / TERL M LBRRABUNELLLONREEICH
;o BNETRG ORI IR S OWRTLIL LTR
‘%% i v a ,’,A %®%$#§° & pERErEIFROESRRTEbIRLLS.
zgg 49=8.8479 Pr—c (EOOL—ILB)
zi & VUKL RER O SR O TRICH > T D
12 3 LA HTIRH B E, ¢ RITROKARERIT
Jo A0 iC134Z 372, 318, 274, 185, 140 &3 o7-.
(f)(;i;) 7217 L Fig. 63 cho—if5ic, i @hiz
EbsB B, INSBEHOEACFEom
MIC XD FROBHRICET b0 & Lk,
o}

0 %0 60 20 280 ZOEIICULTHE 1 BAREX 1 BEHEED

T —EnmEmm LiCoEsRZT O, FLBLBOTEINS
Mean amourt of 2 storm

Fig. 64 FHE—EEREL ET 3 Bke—7% IR HSHIEE DK AL RIFTC 1213250, 200,

BOFHRINE « FEEINFEO R 180, 120, 80 Ifs L7553,

Relations between mean amount of a storm

and mean increasing amount and mean in- FREBRIBHENE:OEILEED

creasing rate in correspondent peak dis- .

charge respectively. HMAEETEL, IEOMBRTELT HME
BIZIRELVLORd LNEL., 20&ERF1BRBABRXKLENRES XCTREINZEXBRLEDMII,

ERODEDID/PNELNEAD, CATOBFBEENS,

b asig A HEEINCZE D B 5 2 RRBK 1 IR R I3 BT O /KA B 121242, 36, 31, 21, 16
mmjhr T, KEEHICK > TRILS,

AFHRKAL SRS U CENEORAIBER, 1mm/hr DTFORTE#EKE—7 HEnENTsLd
HREEOBERETOILALMKRMBBE P sTC EEFBIIANSE, BEZROESZRTRDLT
B,

49=8.8479 P,—9 FEOOIL—ILH)

(i) —ERER SRR C— 7 REOFEE R

BKEOBE LFEMKIC LT, WHE ) RBONPEREETEEMRA LTEL, CORTORET, HER
TG LA RT AV OBRKEBRLT, BR - EoRfICERT A LICEBERE— 7 HEROE(D
Hit & 57, —lFHEREICEROFHEE L LD TS S,

Table 33 ZOMOFFHC LY, HKBEOEHEEFKIC, —ERNBEEREINL BKke—7 FROELL,
ot Ens L Table 39, 40 DX S5IICH B,

Table 39 5 FIS—BHRE (F) SFHRME (4) EOBHEESHE, WRKE bBELTHER
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HEGRED o, ENEFNRATRDLELS

(Fig. 64), -160 K b
| /
4g=0.1175p +1.79 . ? / °§ %
(%#—2 %R, Fig. 64 thop afg) 5 g 3 . / ® o
- N / g KR
4q=1.2058  —8.23 g / 3 rs
SR / Sk
HEOMIL—ILH, Fig. 64 o> b ) %g iy g oweER & 2
~ I} T
ZOBAES, MKEOSG LFkC, Al 58 Voo 800418 o &
) .. . £ -0H\ 2,/ T
SER#HLEZ Soh, Fig. 64 o KosTMiEZD
L
EITHECLEDBTELS . LI LZORTAUE i 7
HTIIEENLC LRVAT, S oREROIHEICHR 5
> THRE L THBMNBEFR LS LTINS, SR
g TEanE (do) LoMEES B E, Bk gs) L x .
) . N (2% G om
DEHALEMC, WMEROMEBEHESoNEE e %
[¢] 160 320 400

5T, ROERIAMNG >N, o
T — i@ onm)
e o Mean amount of a storm
do=23.02+ 139900 (&R 8 AR S
Fig. 66 SEH—igENihi s 67 5 ke —
7 PR ORI « EIEHRDROBER

dq=60. 52+—1—1—7-Z‘—61— [‘(1%0()55 }21'5}13 ’) Relations between mean amount of a
b & ‘ S storm and mean decreasing amount and
KEDEA LR R Ic k& OTET mean decreasing rate.m correspondent
L LRIKROBA LRI, SEICR SRR T peak discharge respectively.
HUEDIZ 0SS FTHIMRIZE A DEEZ S
n5,

Table 40 IT X HFEHFLU (—40) EFE—HEREOMBESL 2L, TR OBE TR
Sk EREESS LS o0, ThEhkAMBE Rk (Fig. 65),

B #i—2 S, Fig. 65 hoak
4a 0.0907 p +5.59 (#5l—25R, Fig. 65 hoam)

— 47 (FEoDL—Ik#, Fig. 65 o b

- P
0.0021 p +1.33

EEICRTRERIE, 5 ITAKTIRIBICGE S iR EEZ SN 5 H, FE—tkNE 160mm Pl LT
OEEBLITN T OIENS C L3O Z 00,
EHEBAOE (—d)) KOOV THHBEERS SN, ZRIXERD B EENTHRABE LN,

—@=m&&hﬂ%ﬂi (&}—2 2R, Fig. 65 tho c )

—@=nJ9h@%ﬁg (BoO—Ibas, Fig. 65 o d )

COBALEANCRABICAXOEETRLEWZ0IZE S Thiichi 2l FEEiohs,
7% Table 39, 40 » 5, £Z Sh 2 EWHBREENOFTAEMRL S CTRABLES, TIUFEE
DHED SBRRBEMES SV CEKBRLBOBENE NS,
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VI-3. TEMGRE S Gl kit 0BT L FH
VI-3-1. ERHE

(a) &HRBREOXE

(i) & & .

FTOHUEE LR EIGERRIC L 2 UM E & b5 0Bk, 5310 & A EERIGEO AR
EBRTL, HRUAEAZ T LALERICER L& &, ERHE - ERHRsEMmT 22 &30 -
OOTHSHITED b,

TOTLBITI, &l BONLFEROPIIRETRD ONTOAZLTH D, T, TTTALN
AR OREBIWL, T7ibbA H - Coweeta-l « Coweeta-3 - Coweeta-37 « Fernow-1 » Wagon Wheel
Gap-B » Kenya-Kimakia A @ 7 2DREBfER L —KT 5., L7 Coweeta-13 » Coweeta-17 TiIRIFK
OREHSFDNIED -1 bbb S, FRICLTIDY & 3 SEIAES SNTO 5.

Zh O ORI S NI, BRMOMEEATHIERH - [KIERIH « SILEAH « TR T, Ml -
WIRLZBHTS 5. SEFKED Wagon Wheel Gap-B d536mmyp % — 2 SR 02641 mm QREI
Flh-TED, WORREHDEDDTEHTH 2. HMBEHKEEN—25Ro 2.5ha » 5 ENN—t
B0 645.5 ha OFEPAT, ZOMOWREHDEHHTRIE TS,

LOXIBEODZHBEMTICL2IH T, 1HROLRARELRIRT 2 LI DFRLE - £
HESBENTACEILRDOWIEITEDONICEELD, 3HLAAZEM—2BROI ST, BWinE
AHIRIEED LN B bODOEDEFHOENSDIH YD, CATLLBNOEZHT TORTERBRSS I
NARZLHB|ERETEUANS I,

FITHRBEORAIEINE (mm) £3FR3,

CORETRROLITH S,

ENl—dba : 268, EH—2 BiR 1217
#EOOIL—FA : 210, EOOL—ILS : 205
Wagon Wheel Gap-B : 46

ZHEH LT, BEHERBROLITHS,

X  H:187, Coweeta-13: 373
Coweeta-17 : 444, Coweeta-1 : 152
Coweeta-3 : 127, Coweeta-37 : 286
Fernow-1 : 130, Kanya-Kimakia A : 457

b, RRECBTZ R0 4 FERTREFRONTHO2RMBECHEHAADHEMTS - 722 &2
LN5.

N 5ORAEMBEIRBRKBOSHKAK, H50RIZILRABRIFINACES L VR ETOBEEC
52 TW3, LT, KFGB0HYSHRFAMBET 1 FEOMMBET LS 5. L LENRTR, B
BECEMBEAMEON D HOBTRbNKRICET - bDTH D, Wagon Wheel Gap TR—HTR
PAOBHMNTELNLBREC 2 bDTH 3,

N oOfEl:, Wagon Wheel Gap @ 46mm /5 Kenya-Kimakia A @ 457mm T, JREBEHIC
EHLTNE, WFhbd 2TMOBREEZETN, KBIRMHFNCHEETS S LMD ONTH
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3, COXICEHT 201, RRCLICHIRTG 5> CICRRES, T LMKEGENRES Lk, RUE
T HERBIPM « BT HEL CEREHFCHEOBE LD OURDZLETHS I,

Kenya @ 457mm, Coweeta-17 @ 44dmm [E&LHTKEW. 2D LT H S 450mm Fih%E,
PRI IC X 2L EIEMOB AR E LTERA B C LB BHTH B b LNLILW, San Dimas-Monroe
Canyon ORBEAMKR TR E LMD 5N TEY, BT 2 X 5 ICRIRARER & Wi LS 5BEL
FIFobDEELD L, CHIBHRT 626mm OEMOAERSSHE LI ALPDLTEEPLTH S,
TRAEDO K SIC, BKGEHRE > TRELEAESNLL, EThThH 2BEOREEZFATNSH
5THb. LELAKDREOES, 200~300mmETORMTHEMT 2 b0 sELhEERTRELS
pEo

DEFIL, ThOBRREMBEEME () THLED2EDRIKES,

EN—Jed 33, EH—25R:10
EOOWL—FE : 46, BOOIL—ILs 43
Wagon Wheel Gap-B: 30
R U THESRIKDOESTH 5.
K [ : 20, Fernow-1:19
INSFEINSTEE, BMKIZ0~0BORMTH 2 LAHZOBBROXITHS,
T, ChoORRMINEZERLE (B) OHMTHEL, 2E¥OXILLD.
BNt 19, &Hl—2 5 18
BHOOL—FEE 1 15, |OML—ILA : 14
Wagon Wheel Gap-B: 9
chiTH LT, BERRRSE¥DIHSTH S,
X W : 12,. Fernow-1: 8

ZhododbE, EMEEITE~20KkE W3 FENOEHAIRI0~50%) bDLELLNS,

p ik

EOML—FEETII1950EDOBMIC, BARERZCEMRED S & LKITH, SfEEER LI, C
Dicd, BEWPOHITHMMAEL -t THADD, BKER, 140mm, 4% (19634F) K217TmmODF
RIEMDBERC - 7o HIMIRTES, 74%, FHMEOHEM23, 26/CHY T 5, BARMEINEIZ1945F DR %
DBEEEFIRALTH S,

Santa Anita HERTIZILAOBLEI 63mm (IINFE231%), B EICHEAO 79mm (NE26%) &
W HFERERTEYD, San Dimas BT HILKBRIASHITEMLIcEEDN TV S,

LiKIT & B AR OB BIBEOEZNLD B2 IF LN E SRR IN I, EROERASTRE
T&EW,

(b) —BHAREORE

(1) RiBITRBIZEBHIE

5 PRI DI D FIBGIE O B 3 MASBI/NRHIRICER S h, BRTOBKREshARk, FRLE -
EFmESENUALCERENRRTERD O,

DX UHBNO—BRADKRIROE B, L)—F2 » Coweeta-22 « Sierra Ancha-South Fork
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+ Meeker « Kenya-Kericho Sambret » Southwestern Washington TRE$H 2 i FAEINTH B M
HIROBEFEH, RREGVHESTHI2LddHP0OT, RKO1AZROTIXTHEMLIc L2REL
T3, Southwestern Washington OEAIRERLHRBICS T A27EBCHLHET, £FEH2%
EOIPEORIRTH - Telcdd, BEALEENIL-TE LTINS D,

FNTRIFLBAAET T S MO B A A S5 4, BT OFI6lmm (NE10%), FilEoHn
8 EEIEMNICEERICIEY O, 3ERICEMRMBEOWM2Temm (EME19%), FFMEOREINI3HHE
KEL LTED oI,

Bk« I - KROWWEME S B BA, REFHEZINAMRIFUR - BARE - BRERZ &0
B, WMEFEOLENREELSERBRC SITHMBIGREOHSDEHERTH A LN—HETRIER
T50Z DIRRAMEETI20mm (BIINR17%), FIHETIBMMLIc LS h, Coweeta-22 T
EIHRTA ST T0% OMIRRIRAS, 3 14 2198mm OB AREME 725 L7, Coweeta-10TII14HERIT
broaFUL (RERTTHEAZTTI0%) THFHBMmOBINTEH - 7c. Coweeta-40 « Coweeta-41 Tid &
NENFIAERIZ22% « 35% OFIMRKIC K DFIFRIEN L, BHERZHRASIMmOEMASA LD ONT.
Coweeta-28 T2 TH0% 22T 2 — MW OHBAR (&R T 200mmDENBAH S/, Fernow @ No. 2,
No. 5, No. 3 £RIETE, WENHEFHATTTEINEN3G, 22, UBOBERRRICLD F1FiC ehe€h
130mm (#/mp#19%), 86mm (16%), 26mm (3 %) O¥INAHA o tc, Fernow-7T Tiz LH#B 50%
MEORHARRIET, 273 < & H0mmP E#ind 2 WiEikdd 5 cBH o T3, HI. Andrews @
No. 1« No. 3 TIRIEF TENLENWE « 8 BOH KT O WnsED T 5B, Slerra Ancha-South
Fork Tid 4 2Fih 72 2 i & TS DRI O T AIREME & 72 o L7, Fraser-Fool Creek
TRAFVNIRRR R 1EEIC107Tmm. (BMER3T7%) DAz o L,

PExBET 2L, WRSHBELDHTERTHE bbb oT, RERENEDDTEVL &, AFF
REFIEL THEMI DA - TRIZMSHT SN L F BB EAEZEBENT &, RURERETHEAR
RIRE VMR DT EIEN T EM I bdbh b, Lisl, LORBRTLIRENITLY K& L b
S, BN O/NZ NS DOIT OO TIREFEEIED,

(i) EEFS MR

LOOU—ETE, T2 5% CHYT 2 RERVOHHREERS M RS NAEIC, FRIHMN
B SN, KER 2 D FAOFEERT 158mm OWINITH -7, TORMUITRFPICLZBDTH
EPEIPREMMB D50, AL OMMFMICEE L LRBEDONL S, T LI—Ibt01957
o SRAKEEDHEMBAE OHIEE, HAVRBEDENICHNTREVOSEEKFIORIROZEHIND - 1c
R, bMmIEN,

Coweeta-1 T TIRIT25% OEFMKDEBERTIS L, 1 FCB KRN 46mm H33» SNhic,
Coweeta-6 T ML AT T12% OREFDERR L B HICE LIRS 6N - 72, San Dimas
—Monroe Canyon TEH{1. 7% DEEMHARE LA, I 1LHER1I0mm Qs B Sivtc, Sierra
Ancha-North Fork T T 1 BORFIBIBA SEEMRITH - 7o, BIMRIRD 32% T AREN
& HBASIMm ONIIAHY SN,

PlED S BRI ORI X DRI AMT 2, U UVREESESICNS S 22 Lene
Eh@vohiz. UhL, BMECOVTREERILSAATZEMROMIEHE LI -TELEIN
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---- e @B Southerly aspect watershed

a—é sgo —— OAEREL Northerly aspect watershed %

. £ KA
% C7
# 2 so0f .
s &
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= 2 aof -RC37
ss (L K
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= = 200 8. é%m
&4 3 &5
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Percentage of reduction of forest cover

Fig. 66 KMo RKEKABIC I 2 0RF L ARHRT 1 FOEW M i ORing OB
Relation between amount of first year increase in annual runoff after cutting from
experiments of the world and percentage of reduction of forest cover with the
division in aspect of watershed.

5o, —WIKHWZROOIEIHARTHY, T TRIO~0mMmDENES S LERBHANS 22102
BILLEE D, MOOUDKEMBMBICOVTE, BTRELREVDOTLAZORHEZELL S,

(D FARGER

COMETREARZEL, TARLETARESRET 2BREHE - TGS, Coweeta-19 T3 [EZERH
TOTARLZTZREL, LERTIMmOEMERDTH S, BRTRCORBRHIH S, TAIZTOKRE
LHLBODOEBBLY>BcELZOND.,

(v) ARERER & Hhng & OB

TEOZHOHBERD o, M KINE L RIREE 1 FOBME (BEALOBERREMECHY T
%) CORFEEFTEDI-DOH Fig, 66 TH %, ZONIT Hieerr® DO LTIESN,

CDBE, RERIXL LTHANMHAH ORLET, —HFRASEHOBRLBTRENTVS. &
KEBOEFMICEL D SW~S~EN [ & OFBARERR, WS~N~NE [0 {iilg% baiifc U
THHE L7, Fig. 66 mdD@(T San Dimas-Monroe Canyon, ®!3 Kenya-Kimakia A OfETHh 3.,

Hissert®® D3l L7c & 92T N TOABRAA L40mMmOSEHALBRELD THESHS, Thhba
AEBITIRBEREEZZHIALTS Hiemrr OHREDL LN,

2RELUT, REEEESTHEMBERE L RIERNBERSI BLE. HATRSTH LI SICH
LhTH B, WEERTEDLELIDDLTEL, REMESNE,

4D=1.9918 RC—21.8 (B, Fig. 66 tho(a)s)
4D=13.1046 RC—16.8 Clemmiis, Fig. 66 o (b))

KL, 4D BEFHEOHNE (mm), RC FHEE (%) TH 5.

MO & 51, HREHHESEESHTE2»oANEL D DRIARTH B2, TNIEISRITFARIC
bbb oy, P LLERENRE LI ONTHENBEL RS LIBHEMERAD SN &R
FEELTEDAS.
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Hinprer®? |3 Fig. 66 D Coweeta D120V T, LERIRE HEKETIRE-ED 22070
— 7R, TNENICHBBORLMMEOBIC ATV BESERBESEONS T LEIEH LA,
UL, Fernow ofiifZd % & 5 EHRICEEL (2K E LTHELSERBRSEONZ C LR LE
B, WEOROOBEIIH ST LT, FEEZ Fernow TRAMICERBRTSH S LS LT
154, ZOEBBINENEND LT ERNEEL S, ;

Lomd BBOXSIE, —RMIC S HETHIRY AT B B EL » 2 5 RN & R OMIFH
DedTNBESCELLONSD . CNLORBRIKIFICE BHMERIMOBAE LT, #ERIHET~
L LERBETBODELL NG,

(c) HAEHEOLE

(1) R~ OHEOTAE

HRE, TOHHBESELET 2 >N THEBS/NE I ->THL T LR, B - 001l - Wagon
Wheel Gap ORTH Ohico ERMOBBTHTLIR S pICED SML,

ZDT LR, FKOBO BB Coweeta @ No. 13, No. 17 Q3SR OXBRIBOLE
THOPIRFAD SN TN EWOC L - —KT 5,

Kovyer JRIRHIGEL S Fc2 L, BIMZU L BIEAD & FHE U, Coweeta-13 DkFk 235
okl EDEBITIZIINERATTHNBELITH L. COMMBINES L TN b— MRIETESE
RroEZILL, RO EUBOHWREHED L — MicMT 5. LcdioT, SR « HCREE &I
PEFCHY N LCHZERMB L~ I, SOREESECR BN LB, Kenya TiRED
HTHOEHFINDS, Thizx LT Coweeta-l9 D FFADEBIIEZ <, Lichi->T BINEDR
BLr— bk 5 TH -7, Wagon Wheel Gap « Fraser + Workman Creek £&EBO# 4
CHRITEY 5. AARDEWRICHE T 2HRIT, BAROEHLIFLOLHLELSNLY, BNEOE
B3 LS 2RIIZRITD & 5 TH 248, HEWCHEEmMSHEY & 5 BEODIL—IbE TH{R%K16HE
B (RBEREHORKOE) KLl ) OMES» L D ENEHENEEETH NI T Ep o,
CORATHHELERMHEICOK > TRROZESHHINE SO LHEEINS, L L, BADOESNE
FLOHo, ToBETHLIBERBEREELTVLEERITEEL.

(i) AR

T DA TREHYNDOEROEBIC OV TRRR L TOE, A LEODL—/E TR
DHIBEFLE L THSHRETE > TV EH, (WKTHEEATZETHOT S5 044 (PN TRIB
L, UL LBECTREHCLIEMBOEDSA S, HBEOBBENOMCTER, Tl
KBROMERICOWTRHIDKDOEEDOFT BN EEZL SN, PROEROEBELV CHICTENLL, -

AR OILERIIC K, HARRUL & ZOATICX DI S ICAER DRSPS {8 - T EIABED
oM T 5. § 78 b Jonkershoek @ 2 DDFIK TIERM~ORKKE 4 FEEHH»S 12FEETHEL,
ZRBIRERN &L O ER IR A100~150mmA i FIFR—RICER L 7. £ LTHOREHOE
PZ 2 TCRED-7:EVS, Coshocton-172 « Pine Tree Branch « Central New York O&RETHHE
PROEF L EHITERIBBI/NE (12> T CERDIF S hITR IR,

Hispert 22N 5 OBFEERICE L1245, EHET 100% #E S h o BSOFi B OB E% 220
mmegiE, ChERASHANEROTOLICHEDBICABFEINT, HROKELBLELD
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BESREINBZZEERFOIIT LI,

EhhEHT L, REREQBICERNBBRSTICLEBMONTED, REOEEDF v L
HoT3,

NEBRCEZBLRBID S, RIRCIZHEMBOFTBREOHEI PR CACOBRTEE/LLITNS
FWe

(4) REHM~OBETEZOXE

FH—25RT, ERPUCH 2BEEENEE LREBICERT SRR IN, A FHNEER R
Anteht, TOFRBREHO 7 BH—ISNICFHIREICE 572, OBV SAIERLBOE M2 5 -
foo FLEOHMER, ERBEOBREMBIY SREVIDTH 7. 2 LT, 4FRICTFBMEHN
¥ EELELNL,

COFBRIZD1IHIKTTHEDT, LDz EMN—BHLESI T, BBBRABLETHES I,

VI-3-2. BETHE

(2) 2RABREOLE

(i) ¥ &

FTOMH UM E AT L 2 FM R - 7005 3 D IRBHMRITE ORI ESTER L, HisERE
FUANEMCESSh s &, FHRNEL ZoRBFRENBIN LT L LN - &8 - BOOLTYE
Ha:2b ST g Al

ZOCLEFTTICEHM - LIl - BOOWEHBRO PRIHETIREIRED SN THD, Coweeta D No. 1,
No. 17 % Fernow-1 X ¥ THRAMRMERDBBON T 3, h o ORBRFIR - B - LREEHBR
Brcbpdrbhbod, ALERERLL,

EHAD ZVRKBIOHAERIE LR D > 1ES U RZOBFEICKDE I WRETHMBE S &S »
72,

Eli—dr 83, £H—25R 114
FOOL—/&S £ 153, EoOh—Ika : 131
Wagon Wheel Gap-B: 3.9

BA®D 4 WIRIC OO T, Fernow-1 © 11lmm L@FIZASOLOT, ThHoRFEEKHBRELLZH
b ST ENLO. K LT Wagon Wheel Gap (JEMIMIOB/KED fitDc T
FEHETHIBNT ELEETE B0 LIIED,

EOOLTHAMEOSEFHAF LAKENIK, S50k EMBSEDLDNTHEN, INsRTREY
BB EBPEDTHEAI L LBAIBOLEBETH S,

BRAEBEONAZH U UEITIC 20T, ENEGEORKEME « BABME « ERRLEORN
BinEs5L, COERENENO2EFDLIIKNS.

+ —dt & : 83mm, 27%, 11%
2 P—2 5 R :1l4mm, 4%, 15%
FEOOL— £ :191mm, 68%, 17%
#FOOIWL—Ik % :208mm, 85%, 19%
Wagon Wheel Gap-B : 4mm, 14%, 2%
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Fernow-1: 111mm, 33%, —

FRHR K - WA SO BN ORI O 72 & AR L T— I BRI Ol B O Hikic X 2 8
DREAKARZEZZLE, ThoMBRENEBS,

DERL, BRFMELERCANKINELEMT 52 EMBLE) - OOl - Wagon Wheel Gap T¢Il
ohIEBoN/. 2D LI Fernow HEMTHEMTH 5. TN o IHBROBEMEDSI MK Bz
Zdddbbod, RUERERLL,

HREKRT U EE R 2 OBEICRO & 5 18K S s - 72

Eoi—dk A 181mm, BOML—FE 4 :54mm
FEoL—it 4 : 22mm, Wagon Wheel Gap-B: 44mm
Fernow-1: 22mm

FINTRETRE O, (BB EEBIIN,

FOOLTIRRBHICHAMESS 2BERELTH O S SICRELNEBMSA SN, ThRER
Stk bDEELON, LIZBKOBZWVEIEY LT 5.

EE L, BERBEMEOFET I INAEERI OO TRAORME « BNE « LLFLROENE S
3L, COBICENENODEDL I B,

S| s (AR

Z #—2 5 R: 18mm, 5%, 5%
FEOMU—/E  #: 64mm, 110%, 20%
#oL—It  &: 96mm, 123%, 21%
Wagon Wheel Gap-B: 44mm, 29%, 11%

D181mm, 35%, 24%

Fernow-1: 22mm, 5%, —

HR - RR - ARELHPLZPHOBWADMNEEAME LT, FRIZXIAYFHBOMMEBEEZ
bEE, CRODEMBEEITESD,

CLTHERBEZETIDRZEN—25RT, RE#3~4FOEETRIEDIKL S, chidiidoss
DHARRHOBERTHYD, 2/ TOMEBHEP LAV EEZ SN D, NF oI EIRE 8 PFOFYT
L7 U EHEE Lice SHIT ORI & MERAMN N B RIVEIEINT 25, BAEHFTCE-T
BELTECELBBEBFBINEEZSNS.

G 1 Xk
San Dimas @ik, Santa Anita-Fish Canyon DI T, —HOHERERIE L 2 £k
M2 Lch, COHENKEEXASMcENLILEBD O,

EOTL—EHTH1959F DK THRBHUOFER G ORRIC I O EH - KWHHARL b VSEES
Ui L#Epont, Tubs, FREJMEOHEIZL DM - BNE - FilROMMATEE Tk
BOEICH > e b DM, ZOMIKSH /ML ETEFTONB,

HEBR M ORINL « 0 « M BEORMOFLE - IkAKEE, HREL o HREREHETOHM
&, KT L OETHKT 2L, WINIRBFORISKREL, 20 Lo BMLEIEY
ZHBRBERLY SILKOFHH DS LB EEESNE, LrLZDEA, (KB EEMEDREL
TH > THRARDEERTIIEVDOT, FHICIIHEITENY, CATRISNZLEDINEAS,
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ZO&EHIBAKDOTIER, AMHEEOLAIARETEEY, TOEHOV oA TEL, SKOWE
BHETHH o

(b) —¥HAKREREDEE

(i) R &

FNTE A DFIChL D, HRTHOZOREMTEbhicc dicky, EINMGIL LAY 5 HEH55R
Huilice

oz did, REOFiER S BAAHEKE OMIKBEEPKELHMRL LD OT, EN—F
2+ H. J. Andrews-3 » Coweeta-22 « Fraser-Fool Creek » Fernow @ No. 2+ No. 3+ No. 513 EFCHE
HoNTN3B,

L AR IOV TIE, BNTRAKE LTIRLSHET, Lu LMLt ERELLN,

DT &t Coweeta @ No. 1+ No. 22 HIRT, RIRFEOLMFINB O HFHBEOZNE
B ULAKED S ZEERIES,

BMEDENRF L LTHREMOBOI I ZEDEHEEINIYD, TCTRYVGHILTEN,

AR L HINEOBFRIZOVTR, FRILBEOHTERAL LI TLALHOBRENBS b LHREEN
3, CZTRMUOHITTEN, TLVRRIL S TERNBOECOEH AR ICHEbBHZ L,
ELFREEMRD N E EFHR G EITEENAED SN 2, LMFERRICIBZEMNED o fin &,
FRENFOE EBFF MBS SN, LSBT EORMNE L NELEOZhOEBREL
BREDBEENS B LNISND, ZCTRABUSHICTERN,

()  BRMRER

EOOL—IL B TRHEELT 2. 5% DIREOHAEMGERERE Lk, WBHIMTIcEInSS Shic,

BEOHRTHRITLOE » - o (WEHEEEE T256%) Coweeta-1 T U KiFd WS it
Shize L L, RIBEODIEH 57 San Dimas-Monroe Canyon ([fifiT1.7%) TlXEhHThTH
oM (Z LTABRBE L Y SERKEEOABEMENKE) 4 o0, Coweeta-6 (ByEliimig
A3 TI12%) THRMEMSHRINZEBETH 7.

TNOMOREHKMURC X » THI E - BLPFL RsEmsh 28R Ed shdd, LirLeo
BMEC OV TIREBOMBEAESL TN - RRELHFROIELARMEF IR > TRESENLBLEL
SNBEDH LI TR—EIVNTER T FREMOBHFRICODVTHRMTH 5, E00IL—lkrDE
1HIZB T A CKE TN S TMOKRBIREMNTLONTEH Y, ERNMHMENCEEEZLD L,
RHELD DEORHOREBRECEDLEL N, BMBIZBZICLEHEIPRED LY, EHK
LSHLZEBOEHARERITINZDEE2EILLEDLH D,

Gi) TR

Z O TR - T34, Coweeta-19 OFR TR M E O MM D34 EAKIERIICE
Y, A0mmEFTH > dbinls, £ U TRER 6 FNTHBEZRDONB RS L EHESA TV 3,

(c) HAREBOEH

(i) RIFU~OHEOE

BT SRBMICEAT 2 OW THEER o CRABF M ROMMEA/NE (-T2 &R LN
« FO Oy - Wagon Wheel Gap THO»ICED bhic, ZRTOERFLBITOOTREROZ & 48
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Table 41. AR EY 3 AN B O

Direction of change in monthly runoff for treatment period

H
Month
1 2 3 4 5 6 7 8 9 10 | 11 12
Year

Ej—t® K.-K.
1954 + + - +*
1955 Rl Il Il I o B + - +H |+ + +
1956 + Sl I sl B L +* = + +* |+ + +
1957 + + + R =F x4 - Rl Bl B +
1958 +* o+ + +* [ - +* - - Rl B L +
1959 +*| 4+ + +*| - —*| + - + | +*| + +

E#M—25R K.-2.
1947 -
1948 -+ + + - - + Rl T T S P -
1949 +*1 + + - + + +* 1+ +*[ +*] + -
1950 + + + - - + + - + +*| + -
1951 - +* 4+ - —-*1 4+ +* [ — +* x4+ +
1952 + + +* | - - + +¥ L 4* 4+ + | + +
1953 + +* [ 4 - - + +F R 4 + + | +
1954 + + + - + + + - + +* o+ |+
1955 + + - - +*| ¥+ + + +*| + +
1956 + + + + + - +* | 4% 4+ +*| + +
1957 + - + + +*| + +* 0+ + + + -
1958 + + + - + + +*| + + + - -
1959 + + - - - + + + + + + -
1960 + + + - + +* [+ + +* [+ + +
1961 + +E LR - - + + Sl Sl T +
1962 + +* | x| - - + + Sl B all A +
1963 - + +*1 - + + + +* |+ + | - +
1964 + + +*| - - + - +* [ +* + | + -

FN—MR T.-S
1948 + | + | +
1949 - - — - - + + + |+ | -
1950 - - - + - +* o+ +* |+ - + | +
1951 - - + - - =-* 4+ + R+ + +
1952 - —*] + +* - =*1 + ool IRl A R S B
1953 + + +* - - +*] O HF 4 — + - -
1954 - - ~ - +- + + +* L+ + + -
1955 + +* 1+ + - - + + + + + | -
1956 + + + - - + + +* 1+ + | +
1957 + + + +* + =*1 + +* |+ + - +
1958 -*| + + + + —-* + +* | — + - -
. BEOOL—ME T.-M.
1944 — + — +
1945 - + +* [+ + + + - + {H* + |+
1946 Sl I T sl Tl I ol B + - + - +
1947 +* ] - +* |+ +* | - + + - - + | +
1948 + - + + + - - - - +*| + | -
1949 +* [ 4+* +* + + + + - - + - +
1950 +* | 4* 4 +* - - - + - - + | +
1951 Rl B ol B S B L B - +* | + - - + -
1952 +*] x| 4+ +* [ 4+ +5 )+ + - - - -
1953 - + + - + +EL4E) - + - + | +
1954 +* 0 — +* [ 4 ol B ol B I - - + | +
1955 + +F L R 4 +* - + - - - + 1 +
1956 +*[ - + + +*| - + - - - + | +
1957 - Sl B Sl B S B - + + - - + +
1958 Rl Bl B +* |+ —*1 4+ - - - + +
1959 +EL x| x4 +#| - - + - + | + +
1960 +* . — - + +*| = + + + + + +
S B o I T i) I R I
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Table 41. (o3%) (Continued)
H
Month
1 2 3 4 5 6 7 8 9 10 | 11 | 12
£

Year N
1962 +*) + +*| + + +*| +*] - + + | - +
1963 + - - +*] = + + + + + +
1964 ol B Sl R Sl I Sl S - - - - + -
1965 + + +*| - +*| - {

wEoO—ts T.-K.
1945 + + + + - + R~ +*
1946 +* 4R — +* +* = + + - +*¥ = +*
1947 +* [ = + + +*| = + + - - + +
1948 + + + + + - - - - +*| + -
1949 +* 4% + +* i +* + - + + - +*
1950 +* +* + +* + - - - - - + +*
1951 +* +* + +* +¥ [ =% 4+F o+ - - + -
1952 Sl I Sl B il I Sl Rl B el B - - + -
1953 - +* 4 + S ol B aull I Sl + - + +*
1954 +* + + + +*|  + +*1 - - + + +*
1955 + +* 0+ Sl o el B - - - + +
1956 4+ - + +* x| — + - + - + +
1957 — +* + +*] + - + - - - + +
1958 + +* |+ +* 0+ —* + - - - + +
1959 +* R+ +*¥ +*| - - - - - + +
1960 Sl B B + +* | - - + - - + +
1961 + +*1 + +*| + - + - - +* |+ -
1962 + - - + + +*1 +*| - + + + -
1963 - il + +* | - + + - - + +
1964 +E 4R+ +* | 4+ - -l - -1-1+1i-
1965 - + + + +*| —*
Wagon Wheel Gap-B

1919 - + + - - -
1920 - - + +* ¥ - + + + + + +
1921 + + il I o Il S o O S I Sl B I
1922 + + +* +*| 4+*] - + + + + + +
1923 + - + +* 1 +* - + + + + + +
1924 + + + +* 1 4F | — + + +* 4+ + | +
1925 -+ + + +*| 4+ + + + + + - -
1926 - - + - +* 1 = - + -

E -A5IES, +FSRMINERT, *HI20.05KkETHEL SOETRT,

ey

shows “‘decrease” and *‘+
cant at 5-per cent level.

PTE

increase”, and * shows that the values are statistically signifi-

DT, TNSDEMICOVTRUEBBEABKETHAI,

Vi-3-3.
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HindA20RBLOEM, B HFHFEMCIEICEESMNSEC 2HEE2 ke LTEBE, HTR

RBESBBESERTEL S,

Table 28 A& A& S EICHERELOIENZ i E LTEET 5 & Table 4l O XS iCi 5.
Fio, BB OSMILAN F /3B MBEMICONT, LB AREE#HARD T, Fig. 27~30(H]

#8) B XU Fig. 67T IR LT,

(i) R - ko
Table 41 XU Fig. 27~30« 6T LD EHNZ B,
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Effect on Streamflow of Forest Cutting and

Change in Regrowth on Cut-over Area

Hidenori Nakano®?

Summary

1. Introduction

To clarify the effects on streamflow of clearcutting, selection cutting, and change in
regrowth and terracing on the cut-over area, some analyses have been made for the long-term
hydrological data obtained from four Experimental Sites, Government Forest Experiment Station,
and Wagon Wheel Gap Experimental Forest, Colorado, U. S. A. The results were examined

and compared with those obtained from many other experiments.

2. Description of experimental watershed

The outlines of watersheds used here are as follows (Table 1, Fig. 2~6):

Kamikawa-Kitatani (K.-K.) is one of four experimental watersheds of Kamikawa Experi-
mental Site, Hokkaido Branch Station, which is located in the headwater basin of the Ishikari
river in the central part of Hokkaido.

The 645-hectare watershed, underlaid by rock strata composed mainly of Mesozoic and
Paleozoic formation and granite, has a relatively steep slope partially, but deep soil for a con-
siderable part. Annual precipitation averaged about 1,450 millimeters, about 35 per cent coming

as snow during the period from November through the first 10 days of April.

Received March 28, 1971
(1) Forest Influences Division
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Kamabuchi-No. 2 (K.-2), which is located in Yamagata prefecture in the headwater of
the Mogami river, is a small basin 2.48 hectares in area, tuff and shaletic tuff in geology,
relatively steep slope and shallow soil. Annual precipitation averaged about 2,600 millimeters
with about 40 per cent as snowfall during the period from December through March.

Takaragawa-Shozawa (T.-S.), which is in Gunma prefecture in the headwater of the
Tone river, is a 118-hectare watershed with steep topography underlaid with granite and ter-
tiary for the most part. Annual precipitation averaged about 2,150 millimeters of which 40
per cent is snow during the period from November through April, at a spot near the water
level gaging station where the lowest precipitation in the basin had always been measured
during the experimental term.

Tatsunokuchiyama-Minamitani (T.-M.) and Kitatani (T.-K.), which are in Okayama
prefecture in the mid-stream basin of the Asahi river, are small watersheds of about 23 and
17 hectares in area, respectively, having relatively deep soil underlaid with Paleozoic strata
and quartz porphyry.

Wagon Wheel Gap-B (W.-B) is a watershed with quartz trachyte in geology, about 80
hectares in area, on which annual precipitation averaged about 500 millimeters including about

50 per cent snow from October through March.

3. Streamflow facets anal_vzed'

The results with treatment were analyzed in connection with their effect on the following
facets of streamflow; namely, the total discharge by water vear, summer (growing) and
winter (dormant) seasons, snowdrifting and snowmelting periods, and months; annual and
seasonal runoffs as a percentage of precipitation; plentiful, ordinary, low and scanty runoffs,
and percentages of these four runoffs to annual runoff; quickflow and peak discharge.

Annual runoff is the total discharge through a water year, and the year adopted was the
so-called practical water year, so as to simplify comparison with the result from the past one.

The following data were found on the water year.

In this paper, the practical water year was divided at the time just before the beginning
of snowdrifting for the snowfall watershed, and the calender year itself adopted for the no
snow basin.

Judging from the basis of the correlation between annual precipitation and annual runoff,
the practical water year was not necessarily worse than the other kind of water vear (Fig. 7).

Since the correlation seems to be mainly regulated by timing of snowdrifting and snow-
melting and distribution of soil moisture in time, and a water year must be properly divided
into the season—summer and winter, it would seem that the better water year is the period
May to April in the no snow area and the region where snowmelting may be over by the end
of April, and for other snowfall regions the period June to May or the period July to June
according to the time when snow disappears.

- All daily runoffs through a waler year were rearranged in order of amount, and in the
daily runoff series the sum total of runoffs for 50, 85, 90 and 140 (141) days accumulated
successively from the smallest one were respectively defined as scanty, low, ordinary and plen-
tiful runoffs (Fig. 8). These numbers of days were obtained by dividing into halves the

interval period between each day of droughty or scanty, low-water, ordinary-water, and ninety-
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five-days or plentiful-water discharge developed for the river survey practice.

The said definition could be helpful in ascertaining the uniformity of streamflow, high
and low streamflow in a certain sense, and thus to get the temporary standard of the effect
of forest vegetation on these streamflow regimen.

It was made also to define the ratios of plentiful, ordinary, low and scanty runoffs as a
percentage of annual runoff to examine the uniformity of streamflow, and the annual, plentiful,
ordinary, low, and scanty runoff percentage (coefficients) as the percentage of annual precipita-
tion too.

The water year has been divided in two seasons—summer (growing) and winter (dor-
mant)—for detecting the seasonal effect of forest treatment on streamflow, based on activity
of vegetation and snowmelting; moreover winter season has been divided into the snowdrifting
and snowmelting seasons (Table 2). The summer or winter season runoff percentages were
also defined as a per cent of the precipitation for summer or winter seasons respectively.

To investigate the effect of change in vegetation on high streamflow, quickflow was de-
fined as a volume of discharge subtracting the base flow from total discharge during stormiflow
period between the time water level began to rise and the time when the hydrograph receded
to an initial stage (Fig. 13). The base flow was obtained as the product of the time of storm-
flow period and the discharge corresponding to initial water level at the time water level
began to rise. The peak discharge in an instantaneous flow corresponding to the highest
stage in hydrograph for stormflow period (IFig. 13).

4. Watershed treatment

Alternation of forest vegetation by treatment during experimental period on each watershed
were as follows (Table 1):

K.-K.: The forest was originally a subfrigid forest consisting of coniferous trees (40
per cent) including Ezomatsu (Picea jezoensis), Todomatsu (Abies sachalinensis), etc. and broad-
leaved trees (60 per cent) including Mizunara (Quercus mongolica var. grosseserrata), Dake-
kanba (Betula Ermanii), Shinanoki (7Tilia japonica), etc., with dense undergrowth.

A typhoon broke down 80 to 90 per cent of the stand on the watershed, which originally
had been a control watershed, in September 1954. Most of the trees were damaged by uprooting
and breaking of trunk, and the soil surface was severely disturbed. Stands on area adjacent
to the stream channel were not damaged. After a year, a skidroad was constructed and most
logging was carried out by 1957. In 1958 the surviving riparian stand was removed too. Since
1957 a dense regrowth has developed.

K.-2: The hardwood stand consisted mainly of Mizunara and Buna (Fagus crenata), which
included the artificial forests comprised of Sugi (Cryptomeria jeponica) and Hinoki (Chamae-
cyparis obfusa) as a group, with dense undergrowth.

All trees on the watershed were felled and removed during the period December 1947 to
April 1948. The regrowth was controled during the period from 1949 to 1952 by recutting in
June and September every year, and the period from 1953 to 1958 by burning in April or
early in May each year.

In September 1960 contour-terracing was constructed all over the area and the seedling
of Sugi planted on the terrace. After then weeding was carried out every summer. '

T.-S.: The forest was the natural one consisting mainly of Buna, Hiba (Thujopsis
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dolabrata) and Himekomatsu (Pinus parviflora), etc., in which broad-leaved trees were dominant
on 80 per cent of the area and coniferous trees on the remaining 20 per cent, with dense
undergrowth.

All merchantable trees were cut as a group by 50 per cent of the area over a 5-year
period beginning in 1948. After that the regrowth was allowed.

T.-M.: The forest was the natural one of Akamatsu (Pinus densiflora) with an artificial
yvoung stand of Hinoki in a small part of the area. Under the sparse pine stand, undergrowth
was dense.

After damage from insects, all pine trees were felled and removed in November 1944
through June 1945. The cut-over area was left and the regrowth grew over 8§ years. From
then on, weeding and planting of Hinoki and others was part by part carried out over 5 years.

In September 1959 a fire burnt out nearly all vegetation on the whole basin.

On the burn, Kuromatsu (Pinus Thunbergii) was planted on the entire area over 4 vears,
and a young stand was realized by 1964.

T.-K.: The initial forest was a natural stand of Akamatsu with a little artificial stand
of Hinoki in one part and dense vegetal cover.

After an insect pest attack similar to that in T.-M., all pine trees were cut and removed
from spring of 1945 through summer of 1947. Subsequently, the cut-over area being left as
it was, regrowth grew up and a coppice stand comprised of Akamatsu and various kinds of
broad-leaved trees developed by 1963.

In October, 1964, the riparian stand along the main stream channel was cut and removed,
and cuttings were added next year.

This basin originally was a control one for T.-M. as a treatment watershed, but the
blight compelled the removal of pine trees.

W.-B.: Secondary forest on the burn, consisting mainly of Douglas fir, Engelmann
spruce, Aspen with bare land 10 per cent in area, was cut during summer of 1919 except a
small riparian part. The remaining riparian stand was removed the following year and all
materials resulted from cutting were piled and burnt.

By 1926 sprouts of Aspen had developed a young stand.

The watershed treatment, after all, which was adopted as the subject of the studyv, com-
prised the removal of mature forest and development regrowth on the cut-over area, also the
control of regrowth by continuous recutting (weeding) or forest fire, planting, removal of

riparian regrowth stand and construction of terracing on the cut-over arsa.

5. Method of analysis

At first, the regression relations, assuming these to be linear ones, were developed between
the said streamflow factors and corresponding runoff factors of the control watershed, in some
cases compounded with some climatic factors; and a climatic factor or complex ones in the
case of no control watershed, from data in the calibration period of each experiment.

Assuming that the linear regressions could be applied in the treatment period if there
had been no treatment-that is, if the forest had been still present, the predicted or expected
values of the said streamflow factors during treatment period were computed by using the
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regression equation, and compared with the measured values from gaging record. The differ-
ence between the two values was considered to correspond to the effect of change in the
forest vegetation on streamflow.

Examining the annual coincidence between the difference and vegetation and climatic
conditions respectively, direction and magnitude of changes in every streamflow phase resulted
from the alternation of vegetation and climatic condition; furthermore, the reason for which
change in streamflow occurred, was studied.

Before the regression analysis, close examination was made to detect the assumption on
the natural change in forest condition due to growth during the treatment period as well as

that on the mathematical process of analysis. And confidence limit of expected value was
given.

6. Data of streamflow and climate

Streamflow data were obtained as follows:

On K.-K., stream channel was adjusted with concrete wall at the downstream end of
which rectangular notch was attached. Continuous record of water level () in centimeters
was observed by water level recorder, and discharge (@) in cubic meters per second was
computed by the equation: @ = 3.130 X 10-3 X H.1.51¢

The small concrete basin with 45-degree V-notch attached water level recorder was installed
in stream on K.-2 and K.-1 as a control watershed equally. Discharge in litres per second
was given by the equation: @ = 9.254 X103 X H223(H < 6), @ = 6.910 X 10-3 x H249(H > 6).

Stream on T.-S. was checked with concrete weir, and on the weir seven rectangular

notchs were attached. Continuous water level was measured by the recorder. Gage height —

3

discharge equation was @ = {(0.01 B + 4.5)/(16.44 log H + 30.56) + 0.3} v/ 2 g BH?, where @:
discharge in cubic meters per second, B: width of notch in centimeters, g: acceleration of
gravity. On Takaragawa-Honryu (T.-H.), concrete channel with rectangular section and water

level recorder was used for continuous measurement of water level Discharge was turned

from gage height by the equations: @ = (0. 032 — 0. 047/«/1—[)Hz (H<9.1), @ =(0.056—0.122/
VH) H" (H £334), @ = (0.049 — 0.080/+/H) Hz (H = 33.5).

On T.-M. and T.-K., stream was checked with concrete weir with 60-degree V-notch.
Water level measured by the recorder and the discharge (@) converted in litre per second by
the equation: @ = 8.066 X 1073 X H2491, In the same way 60-degree V-notch weir was installed
to measure streamflow on W.-B.

Volumes of every runoff except maximum instantaneous discharge were tabulated in area-
millimeter for convenience in comparing with amount of precipitation (Annexed table 1).

The various climatic data used in analyses were as follows (Annexed table 2):

Kamikawa: Precipitation, air temperature and evaporation (by pan) observed at two spots
close by and about 3 kilometers from the water level gaging station.

Kamabuchi: Precipitation, air temperature, evaporation (by pan), soil temperature and
humidity observed at two places close by and about 1 kilometer from the gaging station.

Takaragawa: Precipitation, air temperature, evaporation (by pan), humidity and soil
temperature observed at a place hard by the gaging station.
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Tatsunokuchiyama: Precipitation observed at a point by the gaging station, and air tem-
perature and evaporation (by pan) observed at a place 4 kilometers from the watershed.
Wagon Wheel Gap: Precipitation observed at 3 points on watershed A and temperature,

evaporation and soil temperature observed at a point named weather station A-1.

7. Results

7-1. Regression equations to predict the expected values of various runoffs

After many trials, 122 equations were obtained (Table 3~12, 14, 16), of which no more
than 2 formulae — monthly runoff prediction one for K.-K. and T.-S. — were below 5-per cent
level in statistical significance. And the low interrelations with single or multiple correlation
coefficient under 0.900 were merely the following estimation relations: 18 for monthly runoff
with the several ones for each watershed respectively, 1 winter season runoff and estimation
relation of quickflow and peak discharge for T.-K.

As mentioned above, it was clearly possible with these equations to predict the runoffs,
or predicted runoffs during treatment period if there had been no treatment made.

The calibration period used for each watershed was as follows: K.-K.:11, K.-2:8, T.
-S.:11, T-M.:7, T.-K.:8 and W.-B:7 years respectively, excepting 9 and 10 seasons for
summer season runoff analyses for K.-2 and T.-S. respectively, 12 and 8 seasons for winter
analyses for K.-K and W.-B respectively and 11~12, 8~9, 10~11 and 7~8 years for monthly
runoff analyses for K.-K., K.-2, T.-S. and W.-B respectively.

On the quickflow and peak discharge, 93 stormflows during summer season in 9 years on
K.-2 and 290 stormflows during 8 years on T.-K. were used as data for calibration.

But as no proper equations have been obtained for the analyses in plentiful, ordinary, low,
and scanty runoffs for T.-S., the analyses was not made. Analyses for quickflow and peak
discharge were utilized for only K.-2 and T.-K. for which the necessary data were available.

7-2. The change in streamflow after forest cutting and its relations with the change in

vegetal cover on the cut-over area and climatic condition

7-2-1. Change in streamflow

As mentioned in 5, the expected values of various runoffs were computed using the said
prediction equations with substitution of the correspondent independent variables for treatment
period.

These expected values were compared with the observed ones to get the difference. The
difference was regarded the changing amount in runoff as a response to experimental treat-
ment and so on. The changing amount was tested for statistical significance. And it was
verified subsequently that changing amounts included relatively smaller ones with lower sig-
nificance as well as greater ones with higher significance. ~However, the analyses of treat-
ment effect were made using all the amounts as a group of data.

The chage in each runoff or flow after cutting was “increase’” or “decrease’. It was con-
sidered that annual change in amount of increase or decrease was mainly affected by the
annual change in vegetal and climatic condition, that is, regrowth and its development,
artificial annual control or temporary control by burning of regrowth, planting on cut-over
area, removal of riparian regrowth, construction of contour terrace on cut-over area; precipi-
tation, air temperature, evaporation and so omn.
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The relation between annual change in streamflow and annual change in regrowth cover
was synthetically examined with annual correspondence between the two.

Likewise, the relation with climatical condition was detected with correlation between the
two for the period, during which vegetal cover on cut-over area was looked upon roughly as
almost the same state, and the effect of regrowth change perhaps nearly negligible, that is;
clearcutting, weeding and burning period on K.-2; clearcutting, no retreatment, and weeding
and planting period on T.-M.; clearcutting, first and second half of no retreatment period
on T.-K. (Fig. 14). In the same way the correlation analyses were also made for the terrac-
ing period on K.-2 and no retreatment period on T.-S.

As a result it was recognised that there were considerable correlations between the change
in runoffs and total precipitation, total or mean daily evaporation, mean or mean maximum
air temperature etc. during specified period.

Furthermore, many previous results from experiments of the same kind and correspondent
studies were reviewed and compared with one from this examination.

And the findings given hereunder have been ascertained.

7-2-2. Annual runoff

7-2-2-1. Removal of all trees

It has been detected that removal of trees by clearcutting or cutting of almost all trees
resulted in an increase in the annual runoff and annual runoff coefficient on K.-K., K.-2,
T.-M., T.-K. and W.-B (Table 18, 19). This accords with past results obtained in all the same
kind of experiments. These experimental watersheds including even bamboo forest on Kenya-
Kimakia as well as the said ones, where the amount of annual precipitation ranged from 536
millimeters on W.-B to 2,641 millimeters on K.-2, and their area ranged 2.5 hectares on K. -2
to 645.5 hectares on K.-K., varied extremely in forest, climatical, and topographical conditions.
Never the less the results obtained were the same. Hence it may be possible to say that
removal of all trees usually increases the annual runoff and annual runoff coefficient.

Maximum increase in millimeter in annual runoffs during several years since the beginn-
ing of clearcutting without other treatment were K.-K.: 268, K.-2: 217, T.-M.: 210, T.-K.
1 205, W. -B : 46 respectively (Table 18). These amounts were within the range obtained from
past experiments. Consequently, it became known that the increasing amount in annual
runoff after clearcutting varied from 46 millimeters for W.-B to 457 millimeters for Kenya-
Kimakia A. The reasons for the variations were, probably, not only traceable to the difference
in the watershed conditions include vegetal ones, but also to those in the climatical condition,
especially annual precipitation.

It may be possible to say that in Japan, clearcutting results in the increase of 200 to 300
millimeters of annual runoff under the existing knowledge.

Moreover, maximum increase occurred at the year just after clearcutting or the next one
with a few exceptions, for which extreme low annual rainfall was responsible, and were the
so-called first year’s increase.

These increasing amounts correspond 33 (K.-K.), 10 (K.-2), 46 (T.-M.)), 43 (T.-K)),
30 (W.-M.) respectively in the increasing percentage rate. After all, increasing rate of annual
runoff seems to be within the range of 10 to 50 per cent at the maximum in the case of ex-
periments in Japan.

And the increases in the annual runoff coefficient percentage were, similarly,19,8,15,14,9
respectively in the said order. In short, it may be said for the time being that the coefficient
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at maximum increases in the range of 8 to 19 per cent after clearing in Japan.

The temporary standards of maximum amount of increase were obtained in the above-
mentioned, and when the vegetal cover including shrub and weed were almost the same on
the cut-over area, the increasing amount (4D) was affected by annual precipitation (£), and
the relation between the two may be represented as follows, if these were the linear ones (Fig.
37 (b)+(d)+(e), 38),

4D = 0.1836P — 340 (K-2)
4D = 0.2006P — 209 (T.-M.)
4D = 0.2135P — 164 (T-K)

Though it was not clear as in the case of precipitation, a negative correlation was found
between increasing amount and annual evaporation, annual mean daily evaporation, annual
mean air temperature and annual mean maximum air temperature respectively (Fig. 39~41).

Burning on T.-M. resulted in an increase in annual runoff following the destruction of
regrowth. The increasing amounts and rate of annual runoff were of the same extent as
those by clearing, but for want of data on past results they could not be fully discussed.

7-2-2-2. Removal of a part of trees

A part of merchantable trees were gradually felled and removed from the dotted small
area over a span of 5 years on T.-S., by which the volume of stand decreased by 50 per cent,
consequently the annual runoff and its coefficient to annual precipitation increased definitely
(Table 18). The effects agreed with those from the past experiment in spite of much diff-
erence in experimental conditions.

Amount of increase was smaller than that resulting from the clearing, and varied with
different climatical and watershed conditions; nevertheless, the following features were recogni-
zed from the results, namely, that the increasing amount became larger with higher rate of
selection cutting, no effects occurred by the cutting over a long period even if its final rate
had been higher, and effects were stronger with grouping selection cutting than that with
single tree selection cutting even if the cutting rate had been the same.

It was recognized that there were positive correlations between increasing amount and
annual precipitation for the no retreatment period for T.-S. (Fig. 37 (¢)), and a negative
ones between increasing amount and annual evaporation.

After the cutting of the riparian regrowth stand by 2.5 per cent in area of T.-K., a distinct
increase came in the amount and coefficient to precipitation of annual runoff. There was
nothing to choose between the said result on selection cutting and those from past experiments.
It was concluded that the amount of increase so depended on the watershed condition, as in
the case of selection cutting, especially topography, geology and soil condition at riparian area,
that it was difficult to make any precise deductions with these scanty data.

7-2-2-3. Relation between rate of cutting and increasing amount

In the graph (Fig. 66)39 drawn with cutting rates on the horizontal axis, and increasing
amounts on the vertical axis, most points lie below a line which connect the origin with a point
at 450 millimeters for clearcutting, which is a 100 per cent reduction in forest cover.

And, in spite of various experimental conditions, a tendency was recognized that increas-
ing amount became larger with rate of cutting; moreover, when the watersheds were grouped
by the aspect, the tendency was nearly formularized as follows:

4D = 1.9918 RC — 21.8 (southerly aspect watersheds)
4D = 3.1046 RC — 16.8 (northerly aspect watersheds)
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Where 4D: increasing amount of annual runoff in millimeters, RC: rate of cutting in per
cent.

7-2-2-4. Development of regrowth

With the developing of regrowth on the cut-over area, the increasing amount of annual
runoff became smaller on K.-K. T.-M., T-K, and W.-B (Table 18, Fig. 14 (a)«(d)+(e)
()). The same tendency has been clearly recognized in Coweeta experiments, where the
precipitation was well distributed throughout the year, and in other experiments. But in Japan
it is not so clear in any experiment as in those of Coweeta because the annual distribution of
precipitation is very complex.

Putting all the above-mentioned results together, the increasing amounts were diminished
in size naturally in proportion to the recovery rate of vegetation. Accordingly, the diminishing
rate might be quick on the watersheds where climatical and physiographical conditions were
suitable for growing of vegetations, and reduction rate in forest cover was initially low. At
all events, the rates are so influenced by the various watershed conditions including climatical
ones that it seems likely the variations depend fairly much on difference in areas. ‘

As there was still a considerable increasing amount 16 years after clearcutting on T.-K.
where the diminishing tendency was relatively clear, and also as it was presumed that the
effect of cutting might be maintained over about 35 years on Coweeta watershed, it is con-
sidered that the effect of clearing on annual runoff will be sustained for a fairly long time
in temperate regions.

Though the planting was practiced on T.-M. after regrowth had developed considerably,
the effect on annual flow was not necessarily clear, But the annual runoff clearly declined
with the growing of planted trees on the experiment in the United States and South Africa.
It has been pointed out that there was a high relationship between the decreasing amount in
annual runoff and the per cent increasing in forest cover. These descriptions support the view
that reduction in forest vegetation results in an increase in streamflow.

7-2-2-5. Construction of terracing

The construction of terracing on the K.-2 with regrowth resulted in an increase in
annual runoff which was rather larger than that during clearcutting, and weeding and burn-
ing periods before the terracing (Table 18, Fig. 14 (b)).

7-2-3. Seasonal runoff

7-2-3-1. Removal of all trees

It was recognized on K.-K., K.-2, T.-M., T.-K., and W.-B that clearing or cutting of
nearly all trees resulted obviously in an increase in summer season runoff, and that as a per
cent of summer season precipitation (Table 24, Fig. 20, 21, 23~25). This agreed with the
results from past experiments in spite of a great difference in experimental conditions. The
large increase, that is, K.-K.:83, K.-2:114, T.-M.:153, T.-K.:131, and W.-B: 3.9 milli-
meters respectively, occurred in the year following the clearing or the next one. Excepting
the amount for W.-B of which elevation is considerably higher than other watersheds and
precipitation comes in snow as much as 50 per cent, there were no large differences among
the others including Fernow’s one regardiess of the substantial difference in experimental
conditions other than elevation. This being so, these amounts may be the temporary standard
of increase of summer season runoff.

Of course, care has to be taken about the variance by climatical condition such as summer

sesason precipitation and others, because of the high positive correlation between increasing
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amount and summer season precipitation, and the negative one with mean air temperature,
mean maximum air temperature, mean monthly evaporation and mean daily evaporation during
summer season respectively (Fig. 49).

Similarly, winter season runoffs and their rate to winter season precipitation obviously
increased during the period after clearing on K.-K., T.-M., T.-K,, and W.-B, as in the past
experiments’ results (Table 25, Fig. 20, 21, 23~25). So it may be generally acknowledged from
these results that forest cutting increases winter season runoff.

The large increasing amounts which emerged in the yvear following clearing or the next
one were as follows: K.-K,:181, K.-2:33, T.-M.:54, T-K.:22 and W.-B: 44 millimeters.
It was extremely large for K.-K., but the others, including Fernow’s one, ranged about 20 to
50 millimeters. This range may be a temporary standard, though it is essential to bear in
mind that these amounts may be affected by the climatical conditions, such as winter season
precipitation which correlates with the increasing amount with high positive coefficient and
the mean daily or monthly evaporation, mean air temperature during winter season with nega-
tive coefficient (Fig. 50~52).

The disappearance of regrowth following the forest fire on T.-M. brought an increase
in summer season runoff again, but not in the winter season’s.

7-2-3-2. Removal of a part of trees

In agreement with past results, selection cutting by 50 per cent in area over 4 seasons
increased the summer season runoff on T.-S. (Table 24, 25, Fig. 22).

It was not necessarily clear, however, if any increases occurred in the winter season’s
runoff different from the past results.

But, to investigate collectively, it was estimated that seasonal distribution of changing
amount in annual runoff might be changed by the extent of vegetal reduction by selection
cutting.

The riparian cutting on T.-K. brought obviously an increase in summer season runoff,
though that in the winter season was not necessarily clear (Table 24, 25, Fig. 24). It was
clear only that the treatment had had greater effect on summer runoff than on the winter one.

A positive correlation was found between increasing amount in summer runoff and sum-
mer precipitation.

When the results including those of the past are checked, there is no doubt about the
seasonal runoffs being affected by the riparian cutting to an extent beyond some limit, but
the extent and seasonal distribution of the treatment effect are considered to be so affected by

the extent of cutting, watershed condition and others, that further experiments may be neces-
sary to obtain more definite data.

7-2-3-3. Development of regrowth

As regrowth developed, increasing amounts of summer and winter season runoffs became
gradually smaller on K.-K., K.-2, T.-M., T-K. and W.-B (Table 24, 25 VFig. 20, 21, 23~
25), as was the case in the past experiment’s result. But because of influence of climatical

condition, for example, precipitation, it was not clear in such case as the winter season runoff
on K.-2.

The rate of diminishing of increasing amount with the development of regrowth is different
depending on the district and the various initial extent of the cutting rate and recover rate
of regrowth. And it was considered also that there had been a difference in diminishing rate

between both seasonal runoffs. When regrowth had grown to a coppice after a lapse of about
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16 vears following clearing on T.-K., where the tendency was relatively plain, it was estimated
that increase in winter season runoffs had been nearly zero.

7-2-3-4. Construction of terracing

When the terracing was constructed on the cut-over K.-2, an increase was plainly brought
about in summer season runoff different from after clearcutting as well as in winter season
runoff with the larger one than that of summer season on acount of a remarkable increase
in the snowdrifting period runoff (Table 24, 25, 26, Fig. 21).

Further studies will be necessary to confirm the results,

7-2-4. Monthly runoff

7-2-4-1. Removal of all trees

At such snowfall watershed as K.-K., K.-2, and W.-B, it was strongly in evidence that,
after cutting, total runoffs of the months corresponding to the second half of snowdrifting
period and the first half of snowmelting period increased, and on the contrary, the ones of
the months corresponding to the second half of snowmelting period decreased (Table 28, 41,
Fig. 26, 27, 31, 67).

The reason was considered to be that the removal of forest canopy had accelerated snow-
melting and draining snow water during early spring, so that the slush to drain in late spring
decreased.

And there was a positive correlation between increasing amount in snowdrifting period
runoff and mean and mean maximum air temperature during snowdrifting period.

On T.-M. and T.-K.., it decreased mostly in the monthly runoff of June, August, Sep-
tember and October, especially June and September with high air temperature and much insola-
tion, and increased chiefly in the months of April, May, July, and every month in winter
(Table 28, 41, Fig. 29, 30). The same was also recognized about the decrease in the monthly
runoff of summer season, occasionally August on K.-2 as well as August on K.-K,

But such things did not occur with the monthly runoff in summer season on W.-B.
That was considered to be on account of the high elevation area on which generally the air
temperature and insolation might be low, different from being not clear on K.-2 because of
some vears having much rainfall during summer season.

The effects of regrowth destruction by fire on T.-M. was not made sufficiently clear.

7-2-4-2. Removal of a part of trees

The same behavior as in the case of clearcutting aforesaid was more or less recognized
with the monthly runoffs during winter season on T.-S. after selection cutting (Table 28,
41, Fig. 28).

However, the amount of trees removed had been so distinctly fewer than in clearing that
the treatment effects were not so obvious as in clearcutting.

The effects were not observable so definitely on the riparian regrowth cutting on T.-K.

7-2-4-3. Development of regrowth

Because of the severe fluctuations in the amount of changes, the effects of regrowth
development were not sufficiently plain for any experimental watershed.

It was thought feasible, however, to correspond the annual tendency of changes in vegetal
cover decreasing with progressive cutting and increasing with developing regrowth with
change in every monthly runoff on W.-B, likewise in the monthly runoff with large change
on K.-K. and T.-K. (Table 28, 41, Fig. 26, 30, 31).
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7-2-4-4. Construction of terracing

After terracing on the cut-over K.-2, the tendency of increase in the monthly runoffs
for the early part of snowmelting period and decrease in those for the later part of the
period was more obvious than that after cutting.

And the increase occurred plainly in August and September runoffs after terracing, unlike

the decrease in total monthly runoffs with specific climatical condition occurring after cutting
(Table 28, 41, Fig. 27). This fact may be considered remarkable.

7-2-5. Seasonal distribution of change in runoffs

7-2-5-1. After cutting

Investigating the distribution by summer and winter seasons of the increase of annual
flow, increasing rate and augmentation of coefficient of runoff for the several vears with
regrowth allowed, it was found that the experimental watersheds could be divided into two
groups, that is, one in which the increase for winter season had been larger than that for
the summer season as in K.-K. W.-B, and Coweela-13, 17, and the other in which, on the
contrary, the summer season increase had been larger than that of the winter season as in
K.-2, T.-S., T.-M., T.-K., San Dimas-Monroe Canyon, and Coweeta- 1, 19 and 22. Though
Tatsunokuchiyama was classed under summer-increase type, its increasing rate and increase
in coefficient of runoff was the same as that for winter-increase type. That was the exception.

Next, about the monthly distribution of the changes of streamflow for summer period on
K.-K., K.-2 and T.-M,, the decrease commonly occurred in the month with much insolation and
high air temperature, but increased in the other months, especially during late summer. The
reasons may be explained with the change in quickflow as stated later.

The tendency was not clear, however, on T.-S. where the removal of trees was small,
On W.-B also the decrease in high summer runoff was not recognized. The reason may be
considered due to less insolation and low air temperature on high elevation area.

The tendency above mentioned was the same on the increasing rate and increase in the
runoff as a percentage of precipitation.

A similar examination was made on the monthly distribution of change in streamflow
during winter season too. And it was obviously common on all snowfall watersheds that the
increase had come every month during the snowdrifting period and first half of snowmelting
period, and the decrease in the months during the second half of snowmelting period.

On Tatsunokuchiyama without snow, the increase was distributed in all months in the
winter season and remarkably so for January, February and March.

The same tendencies were recognized on the increasing rate and increase in the runoff
as percentages of precipitation.

7-2-5-2. After terracing

When the seasonal distribution of changing amount of annual streamflow after terracing
was investigated, it was evident that 60 per cent of the increase in annual runoff had come
in winter season, more than in summer. It was greatly different from the fact that the in-
crease for winter months after cutting could hardly be detected.

The increase for summer season was distributed over all months, with especially larger
ones for August, September and October, whereas after clearcutting even a decrease tendency
occurred.

Monthly distribution of increasing amounts during winter season was the same as it was
after cutting. Namely, it was obvious that runoffs had increased for the latter part of the
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snowdrifting period and the first part of snowmelting period—February and March, and had
decreased for the second part of the snowmelting period—April and May.

The increasing rate and coefficient to precipitation of runoffs behaved with the same
tendency. ’

Briefly stated, the seasonal distribution of change of runoffs were governed by the kind
of forest, extent of forest treatment, climatical conditions—the presence or absence of snow,
annual distribution of precipitation, and geophysical conditions—soil, topography, aspects, geology
and so on. When the forest and forest treatment is the same, it may depend upon the locality.

7-2-6. Low streamflow

7-2-6-1, Removal of all trees

When the removal of trees by clearcutting converted the forest watershed to herbaceous
land with a fair sprinkling of shrub, the ordinary, low, and scanty runoffs and their percent-
age to annual precipitation increased definitely on K.-K,, K.-2, T.-M., T.-K. and W.-B (Table
21~-23, Fig. 15~19). Almost the same results were obtained from past experiments with

different methods of investigation. It is generally in evidence that an increase in the low
streamflow after forest cutting will result.

But since the amounts of increase may differ widely with the kind of forest, climatical
condition such as precipitation, air temperature and so on; furthermore, as there are so many

methods to express low streamflow, it may be of no deep significance to describe actually the
numerical value of increase.

The following were ascertained ahbout the relation between the increasing amount in low
streamflow and climatic condition. The increase in the ordinary runoff correlated positive
with annual precipitation and positive or negative (governed by snow) with annual evapora-
tion, annual mean air temperature, annual mean maximum air temperature.

The increase in low runoff correlated positive with annual, summer and winter precipita-
tions and negative with mean and mean maximum air temperatures during summer season,
annual and winter season evaporations.

And the increase in scanty runoff correlated positive with annual and winter precipita-
tions and negative with annual and winter season evaporation (Fig. 42~48).

On T.-M., the increases came evidently in low streamflow after all regrowth were
destroyed by the forest fire (Table 23, Fig. 17). It was considered that the effect was
stronger than that after cutting.

7-2-6-2. Removal of a part of trees

No apparent effect was detected with riparian cutting on T.-K. The investigations were
not made on the effects of selection cutting on T.-S..

7-2-6-3. Development of regrowth

As regrowth developed, the increase of ordinary, low and scanty runoffs became smaller,
and these low streamflows gradually aproached to the situation before cutting on T.-K. and
W.-B in the same way as the results from Fernow and Coweeta experiments. The results
may in general show that, as regrowth develops, increase in low streamflow by cutting
becomes gradually smaller and recovers toward the situation before cutting.

The rate with which increase becomes annually smaller seems to depend on the kind of
forest, extent of treatment, kind and extent of regrowth and climatic condition and so on.
On T.-K., it will take about 10 years to return to the flow situation before cutting, assuming
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corresponding vegetal condition.

7-2-6-4. Construction of terracing

The increase in low streamflow on the cut-over K.-2 after terracing was very apparent.
It was thought that the amount might depend on climatical condition.

7-2-7. High streamflow

7-2-7-1. Effect of clearcutting and relation among the changing amount, initial water

level and storm

The clearcutting or almost clear cutting on K.-2 and T.-K. apparently resulted in an in-
crease in quickflow and peak discharge. But at the same time, it was also found in the case
of considerable storm that the cutting had brought about little change or even a decrease
(Table 30~34). Similar results have been obtained from the Fernow experiments in spite of
difference in experimental condition.

It is noteworthy that the high streamflow increased after clearing as in many other
results but Fernow’s, and past results support the fact that the flow evidently had been
decreased after afforestation with a considerable percentage to whole area.

However, the case of the decrease or little change apply only to the Fernow experiments
except the K.-2 and T.-K. ones here. Further studies are required.

When the vegetal conditions on the cut-over area are the same, there is verification
given below that the direction and extent of changes in high flow might depend mainly on
such cnditions at storm time as rainfall and initial soil moisture held in watershed.

First, examinations were conducted on the quickflow (Fig. 56, 57).

At the time when the initial water level was high over a certain limit, meaning that
soil moisture content in watershed was much over a certain limit, any storm of more than
10 to 15 area millimeters (those less than that were not followed with stormflow noticed on
hydrograph) on the cut-over watershed with equal vegetal state did not make a decrease in
high flow, but made an increase. And the increasing amount was in proportion to the
severity of the storm. The said limit water levels were estimated to be about 5.0 centimeters
(corresponding to the discharge 0. 37 litre per second) for K.-2 and 8.6 centimeters (1.72 litre
per second) for T.-M..

When the initial water level was less than the said limit, a storm was followed by a
decrease in the quickflow, and the decreasing amount grew larger to a certain limit linearly
with amount of a storm. And it was found that the limit of dccreasing amount varied
according to the extent of the initial water level—the extent of dryness of watershed, and
had become larger with severe dryness. The limit decreasing amount with maximum
dryness, namely, maximum decreasing amount for all the class of initial gage height was
estimated to be abut 30 millimeters common to both watersheds.

The quickflows due to the larger storm which exceed the first limit amount of storm corres-
ponding to maximum decreasing amount by each class of the initial water level respectively,
also decreased, and then the decreasing amount diminished in size linearly with amount of
a storm. The first limit amount of storm corresponds to the maximum dryness—maximum
first limit amount of storm was estimated to be 75 millimeters for K.-2 and 100 millimeters
for T.-M..

In the case of still larger storms, that is, storms over the other limit of storm amount
(named the second limit amount of storm) were always followed by an increase in quickflow,

and it was estimated that the increasing amount had grown larger linearly with amount of
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a storm. The maximum second limit amount of storm was estimated to be about 200 milli-
meters common to both watersheds.

In Fig. 56, 57, the relation between amount of a storm and changing amount in quick-
flow was simply represented as the linear one, but actually it might be a certain kind of
curve. Further studies are required.

Though the initial soil moisture condition of the watershed here wus represented by the
initial water level, practically it should be given in terms of actual soil moisture content or

antecedent climatical conditions (Fig. 58).

Next, and in the same way, the relation among the changing amount in peak discharge,
maximum one hour rainfall, and initial water level was investigated (Fig. 62, 63).

The pattern of the relation was exactly the same as in the case of quickflow.

It was estimated that the maximum decreasing amounts in peak flow for the maximum
dryness on watershed had been about 38 litre per second for K.-2 and 250 litre per second
for T.-K., and the maximum first one hour rainfall for the maximum dryness had been
about 19 millimeters for K.-2 and about 14 millimeters for T.-K.. Moreover, the maximum
second one hour rainfall at the maximum watershed dryness was about 26 millimeters for
K.-2 and about 42 millimeters for T.-K.

The critical initial water level, with which peak discharge always increased regardless
of storm intensity (but, over 2 to 4 millimeters per hour), had been a little higher than that
for the said quickflow, it was estimated.

7-2-7-2. Temporary standard of the change in the quickflow and peak discharge

As stated above, change in high streamflow due to clearing might be governed by the
storm and the initial soil moisture condition in the watershed. And from this it could be ex-
pected that a rough temporary standard of changing amount in quickflow and peak discharge
by every class of the two conditions might be devised. But, as there is not enough informa-
tion under the present situation, merely a conceptive explanation and certain critical values
will be described here. To be noted especially, no precise representation is proposed to prac-
tically show the initial soil moisture condition in a watershed.

Accordingly, as a reference to estimate the temporary standard of increase in the high
streamflow from the cut-over area if it were not extremely dry, that is to say, without the
strict consideration on the initial watershed moisture condition, the average relations between
amount of a storm and the increasing amount and rate in the quickflow and the peak
discharge respectively, was investigated and represented as follows so far as concerns the
data here.

(The relation between the increasing amount in quickflow and amount of a storm) (Fig.

59)
dr = 0.2148 p — 5.61 (K.-2)
dr = (,3252p — 8.38 (T.-KJ)
where, 4r : increasing amount in quickflow in millimeters, p: amount of a storm in

millimeters.

Strictly speaking, the relation might not be a linear one, but an S-shaped curve composed
of the two hyperbolas or the two parabolas. Further studies will make it clear.

(The relation between the increasing rate of quickflow and amount of a storm) (Fig. 59)



—232— MEABRGTIEAE 2405

251,60
p

2.30
b2

dr = 28.36 + (K.-2)

dr = 64.94 + (T-K)

where, dr : increasing rate of quickflow in per cent.
(The relation between the increasing amount in peak discharge and amount of a storm)
(Fig. 64)
49 =0.1175p + 1,79 (K.-2)
dq = 1.2058p — 8.23 (T-K.)
where, 4¢g : increasing amount in peak discharge in litres per second.
In this case also, the relation might not be a linear one, but an S-shaped curve strictly.
The relation remains to be strictly detected.

(The relation between the increasing rate of peak discharge and amount of a storm)(Fig. 64)

dg = 23.02 + -1592—-00 (K.-2)
dq = 60.52 + L;-Gl_ (T-K.)

where, dg : increasing rate of peak discharge in per cent.

(Temporary standard of increase in quickflow and peak discharge)

The extent of increase in quickflow was estimated to be governed by the geophysical
conditions of basin such as the kind of forest, topography and so on, as well as the climatical
condition. Consequently, it appears in general that the extent varies with watershed.

Since there is need to know roughly the increasing amount after clearing, disregarding
the various conditions, the average extent of increase was investigated on the results from
past experiments including the one here.

It was found that the individual quickflow after cutting increased up to several times to
ten-odd times that for no-clearing ; however, the average with each experiment ranged
from 1.15 times to 2.03 times.

Moreover, on the two experiments here, the mean increasing rate in quickflow due to a
storm above 100 millimeters were estimated to be nearly constant (Fig. 59) and the increas-
ing amounts were 1,30 times (K.-2) and 1.65 times (T.-K.) that for no-cutting respectively
(Table 37).

And, likewise the case of quickflow, the increase in peak discharge of individual storm-
flow for post-cutting amounted up to several times to ten-odd times that for no-cutting, and
the average with every experiment ranged from 1.05 times to 1.91 times. On the two water-
sheds here, peak discharge due to the rainfall above 100 millimeters were estimated to in-
crease at a nearly fixed rate to the expected value, and by 1.35 times (K.-2) and 1.70 times
(T.-K.) that for no-cutting.

Next, as in the case of the increase stated above, an investigation was also made for the
average relation between amount of a storm and the decreasing amount and rate in quick-
flow and peak discharge respectively. The relation obtained will provide a temporary stand-
ard of the approximate decreasing amount in quickflow and peak discharge from watershed
which was relatively dry because of less antecedent precipitation. It is represented by the
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following formulae within the data used here.
(The relation between the decreasing amount in quickflow and amount of a storm) (Fig. 60)
—dr=0,2357p — 2.20 (K.-2)
—d4r =0.2690 p — 3.55 (T-K.)
where, —d4r : decreasing amount in quickflow in millimeters, p: amount of a storm in
millimeters.

(The relation between the decreasing rate in quickflow and amount of a storm) (Fig.60)

_ 173515 _
)4

1151.73
—dy ===
T7p

—dr 4.97 (K.-2)

+ 25,01 (T-K.)

where, — dr : decreasing rate in quickflow in per cent.
(The relation between the decreasing amount in peak discharge and amount of a storm)
(Fig. 65)

— (K.-2)

- b
0.0907 p ¥ 5.59

— dq (T-K)

- P
0.0021p + 1.33

where, — 4¢ : decreasing amount in peak discharge in litres per second
(The relation between the decreasing rate in peak discharge and amount of a storm)
(Fig. 65)

665, 78

—dg=21.13 + (K.-2)

— dg=22.19 +W (T.-K.)

where, —dg : decreasing rate in peak discharge in per cent.

(Temporary standard of decrease in quickflow and peak discharge)

The extent of decrease in quickflow was also estimated to be governed by the various
geophysical conditions and to vary according to the watershed. Therefore it is not feasible to
give the decreasing amount in the strict sense.

But, to respond to a need of getting roughly a temporary standard of decreasing amount
in quickflow due to a storm on watershed with less antecedent rainfall, the mean decreases
were calculated and represented as 0.75 times (K.-2) and 0.49 times (T.-K.) that for no-cutt-
ing, though, of course, the decrease in individual stormflow also ranged from 0.01 to 0.12
times that for no-clearing.

In the same way, the average decrease in peak discharge was 0.65 times (K.-2) and 0. 47
times (T.-K.), while there were decreases ranging from 0.02 to 0.08 times in individual
stormflows.

(The relation between quickflow and amount of a storm) (Fig. 61)

Furthermore, the average relation between the expected quickflow (#) and the correspon-
dent storm (p) for calibration period, disregarding the initial soil moisture condition, were
represented as in the following formulae from the data obtained here.

r=10.6979p — 8.84 (K.-2)
y=0.4810p — 6.13 (T-K.)
The relation, however, may be more strictly represented as a kind of curve, for instance,
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the S-shaped curve composed of two hyperbolas.
But, recognizing the said linear relation, the following formulae may represent the rela-

tion between the mean quickflow percentage (Cr) and the storm.

- ___ P -
Cr = SoldTs ¥ 0.% K-2)
Cr=—— P (T-K.)

00204 p + 0.40

7-2-8. The reason for the change in streamflow

To discuss first the reason for the changes in quickflow and peak discharge.

The felling and logging works often disturb the ground surface following the production
of fine materials with which the opening in the soil strata may be clogged, also the com-
pactness and consolidation of surlace layer of soil, thus the removal of forest often decreases
the retention capacity of litter and humus, and consequently the infiltration capacity of soil
strata.

A lot of water paths, thereafter, are made on the ground surface of cut-over area, resulting
in the surface runoff increase as compared with that before cutting. And then it is obvious
that these many water paths bring an increase in quickflow and peak discharge.

It is clear also that the amount of interception decreases after the forest canopy has been
removed. But the decreasing amount is generally so small, and in addition so replaceable with
the interception by the shrubs and herbs regrowing soon after cutting everywhere in Japan,
that the decrease in interception actually may be a smaller one. And, though undoubtedly
the decrease in interception will qualitatively bring a part of increase in quickflow and peak
discharge, it is thought that increment volume may not be very large except immediately
after clearing.

Similarly, removal of trees obviously decreases the transpiration considerably though this
may be partially replaced by the regrowth growing soon after cutting.

It has already been confirmed by many past researches that the decrease in forest cover
causes the increase of moisture in soil layer holding root system. This means that the initial
loss at the beginning of a storm may become smaller, and thus the quickflow and peak flow
may become larger.

However, when the forest canopy has been removed, ground surface is directly exposed
to variation in such essential conditions for evaporation as solar radiation, air temperature,
wind velocity and so on, and when these conditions are severe —for instance during high
summer— it is possible for the surface layer of soil to get extremely dry, and the shortage
of soil moisture, namely the initial loss in stormflow remarkably larger than that before
cutting. Considerable amounts of rain water at such a time may well be so consumed in
order to replenish the shortage of soil moisture in upper layer of soil profile, and in spite
of the decrease in interception following the increment in surface runoff, it may well be
that a decrease in quickflow and storm peak flow occurs.

At any rate, from the results on high streamflow obtained on K.-2 and T.-K. and past
experiments on the relation between soil moisture and vegetal cover, it has become clear
that quickflow and storm peak flow increase or decrease within the changing volume cor-
responding with the extent of phenomena above-mentioned alter clearing.

The low streamflow during no rainfall period increzsed after removal of trees. This may
be attributable to there being a higher effect of the diminution in transpiration and thus



BRI S S URESIM O RBEE L0 i R i 9% (i) — 235 —

the increase of soil moisture replenishment in fall due to the diminished transpiration during
the growing season than that of the decrease, owing to the increase in ground surface eva-
poration and the deterioration in the infiltration capacity.

The low streamflow during snowdrifting season increased also after clearing. The reason

was considered to be attributable to the promotion of snowmelting through the removal of
forest canopy, the replenishment of soil moisture during autumn and decline in snow inter-
ception.

Monthly runoff was almost a total one with added quickflow to low streamflow. In many
stormflows, as both flows increased, the monthly runoff as a total increased naturally.

However, during high summer season when evaporation condition might have been so
severe that great want of soil moisture might have occurred, as the diminution in quickflow
which account for the principal part of monthly runoff decreased, the monthly runoff during
this season decreased, and in the case of it increasing in a region, the increasing volume
was generally not large.

The increase in monthly runoff during the first part of the snowmelting period and at

the same time the decrease in the runoff during second part of the period were assumed to
be due to the advance in snowmelting timing through the removal of canopy cover.

Annual and seasonal runoffs are the sum of the total runoff for corresponding months.
Accordingly, as most of the monthly runoffs increased after cutting, these runoffs as the
total of them naturally increased following the removal of trees.

Though the winter season runoff in snow region increases mainly due to the decrease
in the snow interception, sometimes with the adding of the increase in snowdrifts with the
snow blown into the cut-over area from the environs, it may be imagined that in some
watersheds the increase in the amount of moisture recharged during late summer and fall
causes an increase in the runoff,

In short, changes in streamflow after forest cutting were estimated to depend on the
changes in transpiration, especially during growing season, infiltration capacity in surface
soil layer, and evaporation from ground surface, consequently initial loss at the time storm-
flow begins and the interception. And in snow watershed, change in snowdrifting —volume
and distribution— due to the change in forest in the environs is thought to be important.

7-2-9. Uniformity of streamflow

When the uniformity of annual streamflow was represented with the distribution of the
rate of plentiful, ordinary, low, and scanty runoffs to the annual one, it was recognized obvious-
ly that clear cutting or nearly clearing had improved the uniformity for 5 watersheds ex-
cept W.-B,, evidenced by the fact that the rate of plentiful runoff diminished, whereas the
rates of low and scanty runoff increased. The same tendency has been detected in the
Fernow experiments. But, on certain snow watersheds, the clearing may reduce the uniformity
through the advance of snowmelting timing, as was the case of W.-B.

As the regrowth developed, the improved uniformity became worse and returned to the
precutting situation again. The fact was clearly observed.

The terracing constructed on the cut-over watershed with regrowth evidently made the
uniformity better.

Moreover, it has already been made clear that the uniformity represented as the extent

of dispersion of each daily runoff in annual streamflow declined after clearcutting.



Annexed table 1. #KIRDHFHHE (mm)
Monthly runoff for each cxperimental watershed, in mm

iz i
\‘ Month i =

. 1 2 3 4 5 6 7 8 9 10 1l 12

g Remark
Year
Il—dks K.-K.

1942 60. 83 36.94

1943 26.78 18.57 18,17 36. 49 235.52 50. 04 31.11 33,47 92,03 73.23 69. 10 36.25

1944 25.70 19.01 17,16 34.96 237.09 60. 34 36.12 26,00 40,11 41,19 39.24 27.70

1945 19.93 14,09 15,88 77.69 230. 00 86.29 40. 86 28.70 30.72 53,42 80.25 41.27

1946 32,04 19, 30 17.81 85,24 282,17 104, 49 108. 67 67.44 65, 68 96.79 63.83 52.23

1947 33.25 26,18 24, 40 61,28 201,80 62. 49 129.08 162.70 72,03 71,29 61,07 41.11

1948 33. 64 24,48 23.88 124. 31 150. 67 71.88 63,96 160, 10 62.54 54,75 63.20 41,52

1949 32.33 24.94 24.13 42,13 333.96 71.89 42,23 33.11 30.97 34.66 36.31 30. 21

1950 24,81 19.92 21.50 116.70 219. 42 45,56 40, 87 61.25 42,06 49.56 73.04 43,70

1951 29.74 22,15 24,64 61.76 264,12 73,41 65. 81 45,11 75.79 49,72 45,78 36.02

1952 28.93 23.31 23.21 94.71 244. 89 90, 92 62,38 49.85 42,10 51,98 44,94 32,50 |*54 15GEIC

1953 26.77 19.79 21.01 42.19 249, 44 83,79 95,12 190. 44 65.04 50. 86 44,13 43.24 £ BRERAE

1954 31.12 23.73 24,71 98.77 246.95 65.79 39.36 115,89 79. 33* 56.77 50. 70 53.92 | porest

1955 32.52 23.42 34,95 135, 57 196. 21 77.44 120. 62 215,05 130,70 136. 50 108. 62 57.60

1956 38.62 29,89 30. 60 152,77 283. 69 80.18 60. 49 116,28 55,13 57.35 58. 62 39.75 | damage by

1957 3112 24,79 25.27 144,71 204. 07 81.42 49,22 74,36 97.14 105, 42 70.29 48.25 |\ n54ls

1958 33.56 24,78 25.84 144.49 | 249.62 93.58 66.72 | 112.48 66,74 64.29 63. 41 44,90 [typhoons

1959 29,33 23,47 24,36 188, 92 143.90 62. 41 87. 64 54,91 68,42 59, 20 occured

ZFhHl—28R K.-2

1939 150. 26

1940 42,96 40,13 252, 54 676,76 99,75 1.62 490, 91 49, 81 127.95 39,47 110.78 191, 74

1941 75, 84 68.18 297.09 208. 35 73,28 126,08 287.79 21.28 99. 86 96. 43 43,87 147.30

1942 12,96 32.02 468, 87 216,97 21,91 31.07 1| 49.84 42,81 55.09 76.63 244,35 120.99

1943 42, 39 32,53 244,13 640. 39 132. 50 87.06 1.98 246, 60 112,74 150. 03 218,29 143, 82

1944 37.82 28.43 184, 25 576.31 168. 61 24.75 519, 40 15,59 53,33 59, 69 164, 03 94,98

1945 31.70 24. 46 304. 50 766. 62 136. 57 68.42 131,27 7,50 221, 40 221,75 210. 20 128. 51

1946 134. 80 44,42 246,53 793, 44 159,76 495, 67 45,95 14.06 52.74 72,00 84.58 101, 88

1947 97,32 30. 63 208. 80 743, 59 155. 14 181.86 470. 26 340,00 288, 32 170.12 180. 96 123.93% | * Hp{RDRAS

1948 110. 11 66.77 378.29 326. 40 57,35 117,47 156, 53 144, 11 165, 88 257,85 156. 50 243.29 | clearcuttin

1949 231. 24 210,95 176. 40 339. 09 92.76 41,60 64.33 32,16 135.93 106. 28 168. 50 133, 44 £

1950 116.70 185. 60 273.04 262.79 19,62 140, 31 142, 49 8.89 74,74 163.57 170, 31 180. 44 | began
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1951
1952
1953
1954
1955
1956

1957
1958
1959
1960
1961
1962

1963
1964

1939
1940
1941
1942
1943
1944

1945
1946
1947
1948
1919
1950

1951
1952
1953
1954
1955
1956

1957
1958
1959
1960
1961
1962

1963
1964

41,90
70,12
83.05
65,51
53.96
83.51

89. 39
121,75
115,73
142,67

56,98
121.24

56. 45
167.71

36. 24
67.81
36. 41
35, 81
43.95

36.02
143, 38
103. 00
110.09
218.03
111.03

43. 40
65,97
77.60
60.83
49, 60
72.20

85,13
106. 27
105. 51
129.09

50,02
123. 40

58.81
167.61

122. 42
39. 68
85.61
185, 43
201, 69
70. 46

53. 06
132.76
233,62
194, 44

94, 06
139. 94

48, 55
59.56

30. 83
56. 50
26.23
26.52
31.83

26.36
54, 83
33. 02
56. 28
201.68
190. 96

91.20
38.01
53.39
169. 93
163. 95
55, 34

56.62
110, 40
221.24
166. 05

69.75

98. 20

37.52
40, 93

4156,
326.
529,
262,
357.
394,

154,
323.
472.
409.
395.
318.

391.
300.

238.
278.
432, 4
226.
204.

294.
260.
188.
318.
147.
250,

376.
255.
463.
236.
344,
343,

123.
295,
468.
386.
288,
234.

299.
240.

37
33
20
38
25

34

07
67
07
91
14
61

68
17

45
01

4
a

54
84

75
34
34
14
50
31

51
44
79
63
69
66

09
63
64
36
03
81

18
60

316, 16
421,40
426, 59
126.73
298,11
370. 88

774,70
424,51
166.72
361. 27
541,05
617,95

636. 96
526,02

617,28
189,73
201, 38
586. 35
569, 49

723.00
822.29
726.05
375.01
346. 86
268, 25

360. 38
432. 66
464,08
121, 44
304. 16
343,04

747.15
410, 69
158. 55
339. 25
566. 88
584, 30

618,74
521.25

53. 50
27.40
42.73
118. 97
203. 08
117.90

134. 23
41,65
73. 64
95.09
47,65
67,36

167. 50
39, 80

88, 52
68,77
19,07
122,35
178,22

143.03
167,72
174,39
54,13
88, 14
55.91

71,68
31.62
47,11
110.19
178.26
98.16

115, 41
31.04
73.33
80,18
47.70
81.74

166.73
35.75

41,07
93,11
94. 06
165.73
356, 21
235.04

43. 58
19.03
66. 89
94, 66
142,04
118.67

145, 52
74.56

47,93
240. 24
191, 81

87.61

85,37
222, 44

286.63
461,55
352.65
191, 87
340. 20
141, 26

294, 20
344,68

Fhl—15N K.-1

4,36
114.13
28.90
82.65
27.11

79.45
488. 16
170. 03
103.72
29.79
127,37

34.51
77.71
80. 22
147,91
306. 80
230. 84

35.12
16, 58
60.77
71.67
123, 14
103. 13

129. 35
58,13

481. 15
274,34
44, 86
1,05
540,73

140. 35
43.91
470. 84
120. 02
41,82
132.75

28, 49
201.27
160.77

78,99

77. 40
198. 84

258.42
406. 34
344, 86
179.77
322,89
124,30

275, 56
351. 63

12. 47
253. 34
387.61

4,70

49, 29
117.07

88. 17
153. 68
142.03
64,70
128, 25
192.53

129.87
38.24

43.76
19.32
37.56
243.64
16. 49

10. 17
10.78
322.08
114.67
22,17
8.17

12. 64
225,50
341.20

3.15

38. 43

87,81

72,55
136. 49
132,09
51.61
90, 57
153. 69

107,97
30, 22

127,04
117,62
130. 39
50. 20
107. 52
49,29

78.17
230, 04
121,53
109. 85
171.62
180.70

200.72
320,05

109, 87
88. 08
48,72

107, 26
57.25

233.79
54.53

269. 87

133,13
93.36
47,61

74,54
100. 06
101. 63

38.24

76,07

33.42

58. 48
203. 25
102, 27

72,02
136. 13
146,01

167. 46
274,90

144.69
63. 50
34.91
109, 22
230. 81
89.35

139. 65
182.39
106, 44
78,38
81.69
131.73

123,41
121.43

34.93
82.00
68. 69
145. 86
63. 34
241,10
71,39
157,09
234.76
74,80
113.82

101. 67
40, 65
19.83
72.79

197,35
58,59

118,03
168, 45
88. 14
48, 41
62, 50
104,03

102, 27
106. 59

144, 26
136. 82
206. 57
124,25
238, 64
286,71

115,60
138,18
177. 50
131.74
299,12
190. 33

280. 41
232.96

100, 36
37.86
225,25
216, 34
171,18

225.12
86.87
177.90
150. 37
150,93
151, 56

129, 67
118,43
178.06
100. 62
226, 44
267.60

110.35
136, 18
165, 31
100. 70
292,77
179,52

288,00
205. 37

340. 08
90. 83
155. 89
102, 64
268, 18
190. 57

166. 60
238. 61
160, 02
332.30
166,53
239. 81

241,74

134,33
175.70
132.56
106.79
151,97
101. 96

142,16
105, 84
131,64
239.03
138.52
183.61

314. 89
86. 20
149.29
91.05
229.29
175.84

165,82
233,29
157.71
294.53
149,22
214,46

224.21
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Annexed table 1. (-2-3%) (Continued)

N\ A
* Month i &
1 2 3 4 5 6 7 8 9 10 11 12
o ) Remark
Year . _
F)II—¥R T.-S.
1937 89. 00 52.41
1938 30. 50 26,46 | 325.41 | 611.94 | aa1.22 | 135.9 99, 45 5.16 23,34 87.16 76. 39 68, 04
1939 27.12 16.89 89.43 | 621.99 | 562,83 65. 27 23.76 66.79 76.38 17. 21 56. 14 41,46
1940 32,92 16.79 64.07 | 634.01 | 643.27 | 110.21 88, 84 37.51 30. 42 39,22 54, 48 78, 22
1941 93,74 70,47 | 256.37 | 407.88 | 213.09 | 119.82 | 169,27 26.14 | 140.01 55, 77 38.16 67.97
1942 21.87 16,75 | 340.25 | 408.06 | 130,03 56.65 | 135,64 41,62 27.81 | 143.19 90. 82 58. 94
1943 32,08 24.51 70.36 | 490.38 | 598.70 70. 62 34.07 11. 44 91,10 | 150.24 53. 90 62. 96
1944 37,71 29, 81 59,19 | 490.86 | 830,44 92.72 | 156.77 30.71 50, 50 61,58 | 114.44 31,00
1945 23,28 15.76 | 110.20 | 707.26 | 653.04 | 144.13 | 242.95 15.91 77.30 | 288.22 | 200.23 36.78
1946 27.89 28.58 | 102.02 | 698.42 | 293.40 36. 30 78.68 56. 83 14.75 63. 56 72. 64 60, 88
1947 43,51 16. 93 54.37 | 577.75 | 610.92 | 145,01 68.60 12.12 | 223.29 42, 64 94,77 61,39
1948 39. 41 27.75 127.22 437,25 93.63 52,11 x X X X X * 167, 60 X /R#|
1949 70. 66 88, 59 68.67 | 393.00 | 380.33 79.39 44,84 24,20 | 196.81 98.63 | 181.72 73.47 | Lack of data
1950 48.12 100, 90 183. 60 626,67 170, 31 208. 24 94,54 120. 21 X X x 76.73 * iﬁ‘[ﬁﬁﬁk“
1951 24, 26 34,37 | 267.25 | 469.16 | 199.85 37.90 65. 47 17.78 42.81 68.67 | 178.58 | 123.93 %0
1952 60. 69 2171 133.70 | 601.02 | 308.57 53.85 | 168.76 83, 28 60. 67 67.93 90.97 39.63 | Selection
1953 34.85 27,02 | 198.58 | 404.30 | 307.87 | 148.96 | 198.91 | 183.02 | 160.47 39.95 | 111.48 93.28 | Luetin
1954 34.50 69,48 | 188.72 | 392.99 | 149.01 149.11 88. 25 46,41 69.04 49.73 86. 64 35.73 g
1955 29, 36 79.82 | 241.19 | 557,93 | 309.74 43. 86 72,88 20. 60 86.09 | 193,07 68. 94 60,722 | began
1956 36,17 26,89 | 247.32 | 538.73 | 277.02 84.01 | 151,13 23.69 81.33 51,59 88.97 50, 59
1957 42.51 36.93 63.90 | 671.23 | 324.40 58.73 | 164.90 | 123.79 | 114.32 80.91 62,93 99, 73
1958 44,33 54,20 | 217.41 | 446,65 | 145.43 31.96 | 144.59 | 130.50 | 272.00 | 170.60 38.79 | 128,96
1959 45,29 | 165.16 | 200.34 | 365.50 | 102,05 | 145.07 | 190.36 | 152.89 | 116.69 | 135,05 80. 42 88.53
1960 56, 61 82,74 | 276.78 | 491.17 | 243.43 34.66 | 148,21 86. 26 55, 84 43,69
F)W—A¥ T.-H.

1937 138. 67 40,11
1938 22.84 15, 56 134. 26 552,31 1264, 67 544,18 237.56 47.27 101.36 175.61 76.98 41,66
1939 21.62 12.70 26,57 451,43 1209, 01 642, 35 200. 83 180, 67 137,65 46.85 133. 74 40. 38
1940 25,77 12.84 15.22 387. 31 1207.93 756,73 274, 26 98, 23 105, 06 105,10 112, 10 79,63
1941 28.90 17.72 79.39 119,71 845,97 381. 45 278.93 54,53 228,92 165,10 72.18 66,31
1942 23.88 13.58 | 163.63 | 599.84 | 725.16 | 211.08 | 205.73 91,09 | 105.66 | 293.71 75,76 37.81
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1943 22.74 14, 20 19.65 | 240,39 | 1226.75 | 683.43 | 155,94 37.01 | 200.29 | 233,45 98, 94 34, 66
1944 21.54 15.52 16.02 | 236,09 | 1456.30 | 720,50 | 353.58 86.92 | 134,41 122.17 | 154,12 65,52
1945 21.87 13.86 32.66 | 571.86 | 1027.63 | 918.95 | ©88.43 55.45 | 165.64 | 455.39 | 210,93 46.54
1946 20, 32 14,02 2011 | 621.38 | 873.93 | 454.58 | 203.84 | 128.91 70.69 | 172.03 | 157.89 68.06
1947 26.27 15.78 20,79 398. 16 1166.71 742,95 267,52 58.73 292,92 89,71 110, 85 46,32
1948 24.74 16.77 48.73 | 591.17 | 707.06 | 275.66 | 234,07 90.36 | 346.07 | 123.87 | 205.11 142.03
1949 54, 62 32,03 25.70 | 273.76 | 1080.56 | 416,52 | 149.56 4917 | 264,35 | 151,41 | 220,50 88.21
1950 29.93 60. 90 74.06 | 680.27 | 910.23 | 480.88 | 175.60 | 208,54 | 101.96 | 136.67 | 180.33 59. 85
1951 26,02 17.95 04.79 | 390.79 | 902.28 | 290,47 | 122.71 27. 30 56.22 | 111.57 | 231,59 38,20
1952 46. 30 21,02 41.88 | 521.23 |1010,75 | 460.80 | 287.74 | 155.30 96. 01 126.14 | 145.17 16, 26
1953 17.97 10, 39 48.28 | 281.87 | 100443 | 453,05 | 286.40 | 266.96 | 267.79 76,15 | 121.97 93, 84
1954 26, 44 24,31 77.20 | 683.35 | 576.11 | 331.50 | 161.78 80.74 | 144.41 87.62 | 126.01 49, 66
1955 16.79 16. 42 81,12 | 534.68 | 921.70 | 267.24 | 104,92 42.75 | 128,75 | 307,38 | 110,41 48.81
1956 19, 85 10.94 | 108.39 | 559.91 | 925.61 | 337,93 | 249.92 56.08 | 119.33 | 114.70 | 107.70 37,67
1957 17,01 11,84 .71 | 537.94 | 902.57 | 428.40 | 321.70 | 141,08 { 175.19 | 137.5% | 114,87 70. 62
1958 23,17 15.01 61.55 | 523.94 | 684.03 | 221.21 | 267.18 | 178,27 | 398.38 | 245.73 68, 47 60. 50
1959 29,17 57.48 98.37 | 654.87 | 54574 | 291.62 | 289.91 | 241,35 | 181.29 | 190,52 | 113.92 94.54
1960 34. 64 2%.43 | 105.55 | 487.70 | 958.93 | 284.97 | 241.23 | 143,17 | 112.29 | 107.40
BEOOILI—®E T.-M.
1937 5.986 | 20.251 | 24.233 9.126 | 15,374 | 70.564 7.784 3.114 | 27.403| 24.218| 36,626 4.640
1938 9, 246 6.767 | 12.067 8.772 | 21.715| 116.986 | 105.055 | 27.686 | 26.444 [ 32.616 5. 764 4,913
1939 4, 630 4, 800 15. 208 9,026 5. 506 2. 301 0.979 0,512 0.948 4. 000 2,622 1. 391
1940 1,348 2. 954 3.377 7.247 1.426 | 15.302 | 20,043 | 19.829 6. 680 4,080 3, 231 2.253
1941 4,874 8.628 | 19.298 9.308 | 41.457 | 83.963 | 43.125| 99.616| 90.949 | 49,614 9.896 | 16.220
1942 4,860 6.529 |  31.564 | 13.806 | 43.520 | 106.231 | 10.540 7.634 | 112.594 | 21,521 5. 547 3.894
1943 3. 489 5,353 5,757 30.438 29. 433 124,919 107. 257 5.580 104, 436 9.134 7. 666 4,816
1944 4,105 4.601 | 12,370 | 23.946% 22.542 3.359 1.751 1,828 3.641 | 21.974] 29,243 9.598 | 4 HRBEES
1945 3.619 5.356 | 56,744 | 13.261 | 36.359 | 41.380 | 96.803 | 10,127 | 123.624 | 256.690 | 12,532 | 10.075 | i
1946 10. 191 11.812 | 53.086 | 59.673 | 117.007 | 60.008 | 120,120 | 12,570 8.982 | 23.881 8.562 | 13.151 | —earcutting
1947 23, 684 6.679 | 14.940 | 28.372 | 77.705| 20.134| 6€9.545 6. 834 5. 697 5. 596 3.818 5. 486 | began
1948 3.601 6.004 | 29,206 | 30.352 | 16.457 3.121 | 56.785 5.478 | 42,659 | 76,034 | 27.286 | 10.290
1949 14,763 | 10.647 | 59,597 9.711 | 33.479 | 119.974 | 75.651| 10.916 | 78.645| 43.053 8.115 | 25.577
1950 69.457 | 33.073| 52.901| 82.725| 18.890 | 40.881 9. 656 7.164 |  16.606 8.898 | 28.347 | 12.151
1951 12.963 | 20.802 | 38.659 | 72.543| 48.013| 11.019 | 228,248 7.527 7.671 7.937 7.141 6. 157
1952 15.258 | 21.339| s2.667 | 86.563| 36.944| 42,789 | 206.747 | 26.637 | 16.722 7.044 | 10.204 5,057
1953 4,546 5.816 18. 884 7,001 63. 398 225, 633 142, 682 10. 622 129, 255 10, 040 10. 188 13. 606
1954 13.785 8,442 20.024 31, 895 82, 641 215,782 196,378 19,117 41,185 12.768 8,717 10.738
1955 5.310 | 15.680 | 40,520 | 69.963 | 42,472 | 38.867 | 62.537 6.510 5,735 7.631 5,952 4.399
1956 13. 301 4671 | 44.334| 24,023 | 63.252| 74.256 | 37,262 0.138 | 47.569 | 12.727 | 12,663 4,695
1957 4,591 | 19,405 7.291 | 77.980 | 33.264 | 46,082 | 158.696 | 28.262 | 53.023| 23.432 7.612 6.621
1958 8.685 | 17.457 | 29.706 | 64.646 | 25.911 16,792 | 24,686 5.938 5. 823 7,728 6.016 5.429
1959 14.869 | 47.833 | 24.597 | 33.058 | 68.288| 15,064 9. 380 3.930 | 37.019| 20.820| 27,549 19.931
1960 14,958 5.504 | _ 8.123 | 40.704 | 43.068 | 30.453 | 80.301| 71.692| 39.808 | 44.814|_ _9.838 6.718
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Anncxed table 1.

(m5%) (Continued)

XNE)nth

W
\\\ 1 2 3 4 5 6 7 8 9 10 11 12
£ Remark
Year

1961 10. 356 15, 485 26,363 59.015 27.321 53.179 118,369 7.730 20. 101 60. 353 14, 357 7.031

1962 6.325 4,368 4,563 49.413 41, 605 207. 498 114,576 7,290 5.582 8.860 6. 270 7.326

1963 3.393 3.392 8,787 43.515 180. 056 153,032 50.091 89, 501 49, 002 34, 251 9,717 8.218

1964 24,243 49, 081 25,068 90, 849 9.878 38, 440 46, 096 6,626 23,093 18.789 10,756 5. 309

sEoO—ity T.-K.

1937 5,373 21.816 26. 643 8.032 13. 201 76.889 7.485 3.748 36.652 27,007 41,781 4,702

1938 9.276 7.316 11,420 7,467 20.818 130. 314 107, 003 32,124 29.051 33. 884 4,876 4,463

1939 4,224 4. 147 14,057 7.438 4.799 2.694 1,271 0.699 1. 146 5,189 2.926 1, 569

1940 1. 447 3.162 3.294 6.198 1. 140 17.922 28.032 28.454 8.375 4, 145 2.874 2,106

1911 3.678 7.443 17.783 8,098 44,273 99.081 47,713 109. 083 99, 489 53,773 9,679 14,913

1942 4,984 6.790 31.792 11,194 42.812 112,338 9,635 9.195 124,747 24,316 5.119 3. 565

1943 3.536 4,977 4, 566 29. 261 30. 695 115,950 124741 4.163 119, 046 8.053 6,564 3.926

1944 3.420 3.706 8.802 17.157 12, 300 2.758 2.170 2,528 4, 342 32.963 31. 856 8,701

1945 2.578 4, 650 54,373 9.876% 26,259 42,383 105. 985 17,818 140. 962 255, 800 13.333 11,635 | * Ee4RMS
1946 11.278 12,162 55. 384 61.736 109, 612 77.233 144,293 10,179 9, 353 46,843 11,351 19,545 Clearcuttin
1947 32,071 7.638 19.337 35.575 87,862 33.113 82,545 5,745 4,851 5.529 3. 457 6.759 g
1948 3.955 9, 005 41,022 37. 646 18. 219 4,297 54, 167 9,858 59.972 99.199 37.855 14,319 | began
1949 18,737 16,528 69. 327 14, 359 43, 326 140, 800 82.018 9.611 95, 278 53.015 10,027 49,187

1950 85, 609 40, 457 68. 007 88, 531 20, 998 55.211 8.940 10, 233 27,152 14, 291 46. 295 17,936

1951 19, 201 32.292 48,272 82,521 58. 898 11,080 256,774 4,962 6.684 10, 585 10, 344 7.863

1962 27.748 32,387 70,270 95, 625 39, 585 49,729 240.719 25,338 17,692 5.613 11.862 4. 454

1963 4,588 8.834 30. 838 9.756 83,865 | 244,786 157,020 6.316 162,596 6,941 11.823 18,116

1954 19. 479 11.315 25.517 43.051 91. 285 216, 168 193, 819 22,036 59, 359 12,147 9.970 14,709

1955 1,684 25. 638 49, 256 73,855 46, 490 41,841 65,916 3.793 3. 160 5. 865 4.829 2.800

1956 15, 100 4,720 56, 689 23.421 60. 906 81.948 32,729 8.133 60. 344 12.741 12.967 2.587

1957 3.090 24,103 7.422 78. 399 29. 680 49,271 155, 531 23. 867 61.005 19. 424 4,944 4. 608

1958 8.179 19, 801 33.904 70.798 28, 862 30. 550 23. 347 5,807 5, 497 10,810 7.429 6.587

1959 23. 249 61,316 28,712 36, 359 74,000 20. 066 11.785 3,223 30. 122 10.312 15.008 11,736

1960 13.820 3. 256 10,412 49,901 42,454 29,688 71,140 66.212 30.773 34, 279 5,154 3.319

1961 5.207 11, 463 24,375 57.374 23.713 63.729 90. 480 3. 464 18, 587 54,911 10. 259 3.544

1962 3, 847 2,609 2.624 16, 147 40, 238 204. 680 108. 901 2,995 2. 100 4,854 3. 407 4,155

1963 1.990 2,288 7.534 40.975 165.918 133. 427 32.391 67.302 34,111 28, 404 6.136 5.276

1964 18. 596 43. 565 21,750 82,393 6.571 42,229 45, 155 3,526 31,858 21.930 9.272 3.380
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Wagon Wheel Gap-B

1511 8.54 25,02 11,02 9,18
1912 8. 57 7.79 8.56 12.83 74, 39 24, 45 12.60 9,75 7.10 9.65 8. 89 8.57
1913 8.36 7.33 8. 21 14.35 25.91 17. 51 9,62 6.95 7.04 7,77 7.38 7.29
1914 7.13 6.26 7.68 11.77 44,03 17.62 9. 66 7.37 6.29 8.03 7.38 7.30
1915 ?7.57 6. 65 7,24 11.06 40, 20 20, 56 8.57 6.56 7.31 7.13 6.91 6.82
1916 6.82 6.33 9. 46 14.48 45,32 14.07 8.23 8.19 7.28 11.63 9.71 8. 16
1917 7.78 6.74 7.52 14.73 | 75.24 | 78.64 13.98 8.69 6.38 8. 14 7.98 7.88 | HPIRBAG
1918 7.68 6.81 8.02 8.55 9, 47 7.16 6.30 5. 48 6.86 6. 40 6.10 6.03 | Clearcutting
1919 5.93 5.26 6,02 17.28 58. 03 17.19 9, 18% 7.35 8. 40 7.25 6.89 6.95
1920 6.67 6.12 7.49 14.09 101, 84 31.38 11.43 8. 65 9.26 9,23 9,16 g.93 |began
1921 8.55 8.10 17.86 18,74 74.36 24.83 12.51 10. 08 8.04 10.10 9,31 8. 80
1922 8. 88 7.88 9,62 21,89 92,47 25,29 10. 86 9,62 9.23 8.91 8. 89 8. 85
1923 8.27 7.33 8. 48 17,75 68. 09 17.73 9,74 8. 95 8. 45 11,49 10. 44 9.10
1924 8.61 8.01 8.97 25,56 78.57 16.38 9,90 8.06 7.19 9,73 8.93 8.74
1925 8.23 7.49 9,01 14,95 23.70 11.40 8.6l 7.83 5.78 7.85 7.26 6.94
1926 6.54 6.00 7.40 11,21 40.92 13.72 8.13 6.48
Wagon Wheel Gap-A
1911 22.88 11,57 9,33
1912 7.94 6.78 7.83 11.72 74.97 26.53 14,38 10. 50 8.21 8.63 7.61 7.26
1913 7.12 5,74 7,21 20. 19 20.38 14.89 9.03 6.72 6.65 7.32 6.47 6.35
1914 6.19 5. 49 6.87 13.82 41,64 19,52 12. 46 9.25 7.72 7.81 6.05 5,71
1915 6.57 5.55 6.09 11.67 41,18 21,22 10.23 7.45 6. 41 6.94 6.21 5.71
1916 5.57 5.21 9.27 16. 54 43,75 15, 29 10.35 9, 44 7.67 10.73 8. 65 6. 42
1917 6.00 5,36 6. 28 15.47 82.76 66. 58 17.77 10. 62 8. 14 8.08 6.85 6.38
1918 5.96 5.03 5. 66 7.98 10. 68 7.31 6.01 5,10 6.07 6.03 5. 68 5. 60
1919 5.54 4,80 5.63 19. 86 54, 32 20, 40 12.20 7.83 6.49 7.00 6.44 6.33
1920 5.99 5.53 6.13 8. 82 90,99 32,78 12.77 9,04 7.74 8.04 7.38 7.06
1921 6.76 6.08 8.63 14,37 56,92 27.52 13.57 10. 56 8.35 8.22 7.40 7.16
1922 6. 67 6.02 7.23 11.61 64,75 25. 43 11.37 10. 06 7.59 8.06 7.62 7. 44
1923 7.08 6.21 6.92 11.33 52, 46 18.76 10, 89 9,29 8.78 9.85 8. 87 7.97
1924 7.13 6.52 7.08 23.37 63. 96 20,03 10. 85 7.75 7.03 8.02 7. 34 7.30
1925 6.97 6.17 7.49 15. 20 17. 66 11.17 7.80 6.81 6. 46 7.09 6. 40 6.27
1926 5.86 5,25 6.00 11.31 27.12 14.94 8. 98 6.62 5,37
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Annexed table 2.

(2= %) (Continued)

A
Month il F
1 2 3 4 5 [ 7 8 9 10 11 12
4F Remark
Year
1958 -10.9 | —11.3 | - 8.3 —2.2 3.6 9.9 14.4 14,7 9.8 3.0 -2.6 | — 7.7
1959 —-138,2 | —121 | — 6.2 —-0.3 4,5 10.3 15.2 14.0 9.8 2.8
Ei, EuiEigo A FEEERE (°C)
Kamikawa. Mean maximum temperature by month at the base weather station, in *C
1942 3.9 —2.3
1943 —3.8 —3.7 1.2 7.7 15.8 23.0 27.9 26,6 20.3 12,9 2.9 —2.6
1944 —6.7 —5.0 0,7 6.3 16,7 21,9 26,4 27,2 20.6 13.2 2,7 —5.0
1945 -7.3 —5.3 0.9 8.9 13.1 19.6 22,6 25,7 19.2 12.9 4,2 —4.3
1946 —4.5 —4.4 —0.9 9.4 14,3 23.6 25.7 28.8 20.0 14.4 6.8 —2.1
1947 —3.3 —3.6 0.4 7.9 16.7 19,6 25.2 24,3 19.3 12.9 2.9 —-3.6
1948 —-1.4 —2.9 2,1 12,1 18.7 21.9 25.5 27.1 20.3 13,1 4.1 0.4
1949 —1.5 —-1.2 —-1.0 6.7 17.9 21.8 24,3 28.5 21,1 13.3 3.0 —-3.6
1950 —4,3 —2.5 2,4 11.§ 18.3 22,4 27,6 28.9 19.9 10,1 5.3 —2.6
1951 —6,7 —4,5 0.1 7.6 16.7 19.6 23,8 27.8 17.4 11.6 4.0 —0.5
1952 —5.3 —6.6 0.0 8.5 16.2 22.0 24,4 24.7 19.4 13.2 1.5 —6.2
1953 —6.8 —5.8 1.3 7.1 14.9 21.0 23,4 23.2 20.5 13.2 —-0.2 -1.7
1954 —5.3 —-2.5 —0.7 8.5 13.9 19.5 23.6 23.1 20.9 11.9 3.8 —-1.1
1955 —5.4 —-3.3 0.6 7.8 14.5 20.5 26.9 24,7 18.7 12.3 4.5 0.2
1956 —85.5 —3.9 1.1 8.1 19.4 19.5 21.8 21.4 20.7 14. 4 4.2 —3.4
1957 —4,0 —4.8 —1.3 8.8 17.3 17.9 24,4 23.7 18,0 13.3 6.6 -0.9
1958 —3.8 —2.7 0.2 7.5 16.0 20,3 24,9 23. 4 19,7 12.9 4.9 —0.1
1959 —5.3 —2.0 2.5 1.7 17.3 20.7 24,0 24,4 19,7 13.8
ZH. 2BNNEBOARARE (mm)
Kamabuchi. Monthly precipitation at the Nigosawamae weather station, in mm
1939 X | X &#l
1940 368.9 334.9 125.0 151.6 88. 2 49,3 694. 6 164. 4 206, 5 119.0 157. 4 244.8 | Lack of
1941 195.1 149, 1 211.6 110.9 141.9 232,0 347.3 94,3 220.1 165. 4 72.8 217.2 |data
1942 278.9 179.0 140, 2 130.8 74,5 113.4 160, 7 127.9 189. 5 155.6 348. 1 332.6
1943 258, 4 333.6 117.1 155, 6 93,2 148, 2 7.0 417.9 250. 6 210.3 X X
1944 161.3 253. 4 173.4 205.83 171.9 83.3 682, 3 83.8 163.9 119.2 179.7 386. 4 195‘54Iiu%
1945 272, 1 217.0 248.6 95.5 110. 6 174.9 214.1 76.6 365.0 285.8 247.9 473.5 R L
1946 302.8 188.9 213.2 218.9 155.6 572, 4 107.5 99.3 190.5 166.0 136. 8 458.2 Measrement
1947 226, 1 199.9 253.3 140.2 103.7 243,83 566.3 367.5 371.6 218.0 225.7 384.1 |[was uncon-
1948 215,9 142, 2 184. 4 66.6 142.9 148.5 289.8 224.3 258.9 316.7 196.0 188. 4 tinued from
1949 384.9 147.5 165.9 186.9 141,2 146, 1 116, 4 140.7 203.2 187, 4 183.1 222.3 1955 onward
1950 203.0 189. 6 127.1 99. 4 147.1 220, 4 196.1 99.3 218, 2 217.7 208.6 329.9
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1951 176.3 185.5 177. 4 199.8 125.8 92.4 108.6 132.4 194. 5 192.8 231.9 337.9
1952 345,8 184.9 120. 3 169, 3 81.1 204, 5 326, 3 318.0 177.1 124,0 154, 6 289, 1
1953 321.9 149, 2 261,0 227.0 81.2 127.7 308.3 455.0 204,65 88.8 230.0 226.7
1954 103. 4 165, 4 226.4 138.9 197.6 257.9 160, 1 27.4 197.3 189. 4 144, 9 218.5
28, RFEFoAkki (mm)
Kamabuchi, Monthly precipitation at the base weather station in the Sub-branch Station’s office precinct situating 1km
northeast of the watershed, in mm
1939 . 217, 4
1940 318.1 266. 2 116.5 151.3 87.4 48.2 686.5 168.6 212, 4 118.3 162.6 238.0
1941 166. 1 148.2 191.8 114.7 140, 7 223.7 364.3 95.3 216. 2 162. 4 79.1 253.0
1942 238.8 151.8 129, 1 131.0 76.4 127.1 164. 2 128,7 191.0 152.3 331.0 303. 3
1943 212, 4 267.4 102. 6 141,5 97.0 149, 1 7.0 422.8 256.6 230, 6 244, 8 221.3
1944 151,3 206.3 157. 4 182.1 176.6 88.9 713.9 80,4 178.0 145.8 204.3 309.7
1945 21,0 | 157.0 | 283.8 X X X X X X X X as,g | X R
1946 268, 5 164. 4 174, 6 139.7 X X X X X X X X Lack of
1947 214,0 193.7 229.5 180, 8 122.3 242, 6 579.8 393.8 381.7 216, 1 204.3 354.0 data
1948 184, 0 118.5 158. 4 75.2 122.5 140, 8 237.3 223, 3 271.0 296,0 213.0 213.4
4949 319.6 199.9 141.9 178.9 132.9 135, 4 111.2 140, 9 209. 4 172, 2 203.7 208. 4
1950 187.9 167.6 108. 3 89.6 147.1 209.8 191.6 88.2 204.5 211.3 195.7 289.3
1951 153. 6 159.1 166, 5 187.5 121,2 93.6 107.1 136. 3 184.7 185.8 222,7 308.0
1952 323.7 159.8 107.5 155.3 90,3 203.8 318.2 300. 4 179. 4 117.1 143, 4 262.9
1953 279.5 124.7 226,7 218.6 80.9 126. 1 299.3 451.5 204. 2 82.5 219,2 208.3
1954 97.1 152.2 216. 1 132.3 193.0 250.5 160. 6 29.0 202.5 183.8 138.8 217.2
1955 292,0 227.4 110.5 137.6 272.0 422.9 128.5 199.1 190. 2 307.0 258.0 282.0
1956 237.8 199.9 205, 5 135.2 170. 2 297.7 291.0 228,7 126. 3 152, 2 348.7 328. 4
1957 198,7 175.2 188.3 216.2 132.8 89.5 421,5 214.5 167.7 198. 4 122, 4 235, 8
1958 275.1 214, 4 175.6 174.1 70,4 103.0 600. 0 200.5 287.0 238.0 156,0 256.0
1959 324,0 138.0 300, 0 187.5 121.5 167.0 480. 5 245.0 200.0 165.0 214.0 256.0
1960 254,0 220.0 200,0 240,.0 156.5 171.0 234.0 164.0 175.0 119.0 170,0 412.0
1961 312.0 210.0 82.0 163.5 93.0 237,0 376.0 217.5 252.5 117.5 329.0 272.0
1962 304.0 224,0 216.0 150,0 112.0 183.0 187.0 347.0 243,0 177.5 220.5 226.0
1963 404.0 218,0 88.0 136.5 209.5 178.5 294.0 226.5 240.0 148, 5 300.0 220.0
1964 218.0 186.0 132.0 248.0 82.5 125.5 409.0 140.5 389.0 143.5 287.5
=), HHEHOAREKE (mm)
Takaragawa. Monthly precipitation at the base weather station in the experimental area, in mm
1937 129.1 '470, 4
1938 307. 4 283.7 77,7 80.8 155.2 229.5 155, 4 96.6 99,7 205. 1 169.7 264.7
1939 283.5 176.6 155, 7 124,0 125.5 127.5 84.4 223.0 176.4 79.2 100.3 154,7
1940 554. 1 257.8 149.7 124,0 68,9 152.9 161.8 170.8 73.4 140, 3 130, 4 183.7
1941 188.5 126.2 149, 4 92,0 140. 3 210.1 294.2 92,3 268.8 87.4 88.6 155.0
1942 315.0 137.4 78.1 108.9 95.0 177.1 244,7 181.1 113.8 237.3 214, 6 276.8
1943 359.0 179, 6 139. 2 57.3 99.8 90, 4 92.1 79.6 263. 1 228,3 73.2 176.9
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Annexed table 2, (23%) (Continued)

S B

\ Month i *
- 1 2 3 4 S 6 7 8 9 10 11 12
s Remark

Year \
1944 278.8 273.6 162.5 221.1 85.9 122.5 266.7 102, 7 126.8 156. 4 161,5 291.1
1945 355, 4 364.2 249.3 | 54.2 172, 4 164, 1 306.6 115.0 195, 2 416.9 236. 2 334.7
1946 170. 6 116.8 164, 2 81.7 88.3 113. 4 257.3 144.9 115, 4 184, 2 105.7 438, 2
1947 112.1 237.8 129.6 147.0 154.5 212,7 146, 3 130, 5 391.5 96.7 150. 4 189, 1
1948 167.6 85,3 93.6 148, 2 86. 1 172, 1 372.4 120. 8 368. 8 159, 6 199.5 184, 4
1949 131.1 203.8 139.7 222.0 137.8 | 175.8 108.7 235.1 221.3 196. 6 211.5 233.8
1950 225.8 192.7 131.7 170.9 121,7 316.6 226.6 231,0 127.3 139. 2 129.8 227.4
1951 160. 3 152.6 180, 9 170. 2 75.4 115.5 159.6 100.3 144, 1 147, 6 372.0 220.0
1952 182.6 149.3 112, 8 179.1 93.7 177.2 278.0 153.5 190. 4 149, 4 110.7 96.0
1953 251.2 148, 2 144, 9 84.2 184.4 200, 3 267.2 299.5 256.6 69. 3 213.7 145, 8
1954 244.9 103.1 121.8 135.5 187.8 246.0 166. 6 173,7 156, 4 122,7 111.7 218,.9
1955 351.8 210.9 121,2 94.6 178.6 142.0 131.2 130.6 225, 4 267.9 81.2 161.6
1956 285.8 261.7 132.8 118.1 165.3 184,7 219.9 127.5 204.6 121.7 137, 4 273.0
1957 88,7 131.1 145, 8 72,2 119.0 127. 4 260.5 228.4 231.6 121.3 84,5 160, 1
1958 237.8 169. 3 161,9 121, 1 45.5 117.5 268.0 280.5 335.0 222.5 99,0 118.0
1959 255, 3 182.1 180, 4 104, 8 137. 4 242,0 336.0 296.0 225,5 181.5 124,56 149, 3
1960 297.3 94.6 75.9 123, 7 158.0 93.6 293.0 118.5 132.0 130.0 151.9 102.3

), BMRBFOATHRE (°C)
Takaragawa. Mean monthly temperature at the base weather station, in °C

1937 5.3 —=2.9
1938 —5.6 —5.2 1,7 5.0 11,6 15.4 20,2 21.6 16.5 10. 8 3.8 —1.6
1939 —5.8 —4.6 —1.5 4,8 10.2 15.9 22,0 21.2 18. 4 12,2 5.8 —1.3
1940 —5.8 —5.3 —1,2 4,4 10.9 16.0 21.3 20.4 17,2 12,4 7.0 0.0
1941 —1.6 —3.2 0.8 5.6 12,2 16,3 19.8 21.6 16.0 10.8 6.3 0.4
1942 —5.4 —6.0 2.4 6.5 11.0 16.4 22,7 21.9 18.3 10.2 3.3 —1.8
1943 5.7 —4.8 —1.9 3.5 10.8 16. 4 21.0 22,9 18.8 11.6 4.8 —1.6
1944 —5.4 —5.0 —1.7 2.8 11,7 17.0 20.2 22.6 17.4 11.2 5.1 —2.8
1945 —7.3 —7.2 —1.8 5.2 9.0 15.4 17. 4 23.2 17.4 11.5 4.8 —2.3
1946 —4.1 —-3.7 —1.2 5.8 10.6 17.6 21.4 22,0 16.8 11.4 7.0 —2.2
1947 —-3.2 —5.2 —1.8 4,4 10.2 14.1 20.9 22,8 17.0 9.4 3.7 —2.8
1948 —3.8 —3.0 —0.4 7.4 12,6 17.2 21.6 21.6 17.6 11.8 4.9 1,4
1949 —1.0 —0,4 —1.8 3.5 12.2 15.3 21,1 22.6 17.6 10, 4 3.8 —0.2
1950 —2.6 —-3.2 0.0 7.3 13,4 16.3 21.6 22,4 18,2 10,3 5.1 —2.0
1951 —5.0 -3.2 0.4 6.1 12.5 15, 4 20,0 23.1 15.2 12.6 S.4 0.8
1952 —2.8 —4.0 0.6 5.2 11,6 15.9 20.3 22.4 17.4 10,7 6.7 —0.5
1953 —4.5 —3.8 1.4 4,8 10.6 16.6 19.6 20.5 17.3 11.3 3.0 1.0
1954 —2.8 —2.0 0.8 8.2 11.6 13.8 18.8 22.1 19.3 10.0 5.4 0.2
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1955 —4,6 —2.4 1.8 6.2 12,2 | 17.6 22,2 21,4 16.6 11,9 4.6
1956 —3.4 —4.0 0.8 5.6 12,4 16.6 20. 3 20.6 18.0 12.1 5,2
1957 —3.8 —3.4 —1.4 7.0 12.3 16,4 20.3 23.1 15.7 10.9 4.0
1958 —44 | —2.4 1.0 7.7 13.9 19.3 2201 ‘ 21.5 19,0 10,5 3.8
1959 —3.5 —0.2 1.7 8.6 14.6 16.8 22,4 22.9 18,5 10.9 4.5
1960 —4.4 -2.7 0.7 5.8 13.9 16,3 21.0 22,2 18.1 10. 6 S.1
=N, B0 EERRKE (°C)
Takaragawa, Mean maximum temperature by month at the base weather station, in °C
1937 9.4
1938 —1.1 —1.2 6.5 10.8 17.8 20.3 25.2 26,0 20.7 15. 4 8.6
1939 —-1.7 —0.8 3.3 10,1 16.5 22,3 27.8 26,2 23.2 17.6 10.5
1940 —2.1 —1.5 3.7 2.3 18,3 22.5 27.3 25,1 22.1 18,3 12.8
1941 2.7 1.4 5.3 11,7 18.8 21.3 24.2 26,0 20.0 16,8 11.7
1942 —1.2 —1,0 7.4 13.4 17.6 22.2 28.6 26.8 23.0 15.8 7.7
1943 —1.5 —0.2 2.1 9.1 18.1 22,4 25.9 28,2 22.9 16,4 10.1
1944 -6 —0,9 2.6 7.1 18.5 23.6 25.2 28,0 22.8 15.7 9.2
1945 —3.5 —4,1 1.8 10.8 14.8 21.0 21,7 28.6 21,5 15.7 9.3
1946 —0.1 0,4 2.6 11.4 16.5 23.9 26.8 27.2 21.9 16.9 11.6
1947 0.8 -1.2 2.8 9.7 16.3 18.8 26.3 28.7 21.7 13.8 8.8
1948 0.8 1.3 3.6 13.0 19,6 22.7 26,6 26.6 21.7 16.3 9.1
1949 3.2 3.2 2.6 8.2 19.5 19.8 26.7 28,4 22.5 15.0 7.8
1950 1.7 1.0 4.6 13,1 20.0 20.8 27.2 27,2 23.2 14,9 9.8
1951 —0.5 1.2 5.0 10,9 19.3 21.2 25.2 28.5 19.7 17.6 9.7
1952 11 —0.2 5.1 9.7 18.4 21.0 24,6 27.8 21.5 15.9 11.7
1953 —-0.2 0.9 . 5.5 10.0 16.5 21.1 23.7 24.4 21.5 16.9 6.9
1954 1.3 2.9 5.2 14.4 17.5 17.7 23.3 27.0 23.6 14.0 10.2
1955 =0.3 ©2.9 - 5.7 11,3 17.9 23,2 27.6 26,7 21.1 15.5 10,1
1956 0.3 0.5 4.5 11,0 18.8 21,5 24.9 25,4 22.6 16.5 "9.6
1957 1.4 0.6 2.1 11.0 17.3 20.3 24,1 27.1 18.9 16.5 11.9
1958 . 0.4 L9 .5.2 12. 4 18.1 23.4 25.9 25.5 22.0 14,4 9.7
1959 1.0 4.8 5,7 13.2 18,6 20.7 26,1 26.8 22,6 15.9 11,5
1960 0.1 . 3.5 6.1 10. 4 18,2 20.8 26,1 26.7 22,9 15.6 10,9
_ =), BRSO A EIgRERE (CC)
Takaragawa. Mean minimum temperature by month at the base weather station, in °C
1937 : _ . - , 1.2
1938 —10,1 - 9.1 —3.1 —0.3 5.4 10. 4 15,2 17,2 12.3 6.3 —-1.1
1939 - 9.9 —.8.4 —6.3 ..—0.5 3.9 9.5 16, 1. 16.3 13.6 6.7 1.2
1940 — 9.5 - 9.1 —6.0 —0.6 3.5 9.4 15.3 15,7 12.2 6,4 1.3
1941 — 5.8 - 7.7 —-3.7 —0.5 5.6 11,3 15.4 17,1 12.0 4,7 0.9
1942 — 9.5 —-11,0 —2,7 —0.4 4.4 10,5 16.8 17,0 13.6 4,7 -1.1
1943 - 9.9 - 9.5 —5.9 —~2.1 3.5 10. 4 16,0 17.6 14,7 6.9 —0.6
-1944 - 9.3 - 9.2 —6.0 —1.5 4.9 10,3 15.2 17.2 12,1 6,7 1.0
1945  j.=111 | —=10.3. - —5, 4 —0.4 3.1 9.9 13.0 17.7 13.3 7.3 0.3
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Annexed table 2,

(>3%) (Continued)

A
Month i *
1 2 3 4 5 6 7 8 9 10 Il 12
£ Remark
Year
1946 —8.1 —7.8 —4.9 0.1 4.8 11,3 15.9 16.8 11,7 5.8 2.5 —5.4
1947 —-7.3 —9.1 —6.4 —1.0 4,1 9.4 15.5 16.9 12, 4 5.0 —1.4 —6.6
1948 —8.4 —-7.3 —4.3 1.8 5.5 11.8 16.6 16. 6 13.6 7.2 0.7 —2.8
1949 —5.3 —-3.9 —6.2 - 1.2 5.0 10.8 15.5 16.9 12.8 5.8 —0.3 —3.8
1950 —6.9 —-7.3 —4.5 1.5 6.7 11,8 15.9 17,7 13.3 5.7 0.4 —6.5
1951 —9.4 —7.5 —4.1 1.3 5.7 9.5 14,8 17,7 10.8 7.7 1,0 —2.8
1952 —6,7 —7.9 —4.0 0.7 4,8 10.8 16.0 17.0 13,2 5.5 1.7 —4.6
1953 —8.8 —8.6 —2.6 —0.4 4.6 12.1 15.5 16.6 13. 1 5.7 —0.9 —2.8
1954 —6.8 —6.9 -3.7 2.0 5.8 9.9 14,3 17.2 15.0 6.0 0.6 —-3.5
1955 —8.9 —7.7 —2.2 1.1 6.5 11.9 16.9 16,1 12.2 8,3 —0.9 —3.5
1956 —7.1 —8.6 —-2.9 0.3 5.9 11.7 15.7 15.8 13.5 7.7 0.8 —6.0
1957 —-7.2 —7.0 —5.5 0.6 4.4 10.2 15.4 17,6 12.0 5.7 0.0 —3.1
1958 —8.2 —6.1 —4.2 0.6 5.2 11.5 16.0 17,0 13.7 6.0 —0.4 —2.9
1959 —8.1 —3.6 —2.5 0.8 5.5 10.0 15.4 16.2 14.0 6.6 0.7 —3.5
1960 —6.8 —6.6 —3.2 0.4 5.7 10.6 14.5 17,3 12.9 5.3 1.2 —4.9
woOl, HMESOHMKE (mm)
Tatsunokuchiyama. Monthly precipitation at the base weather station in the experimental area, in mm
1937 49.9 89.1 82.3 68.3 99.0 211.1 82.2 70.2 210.7 101. 1 103. 6 29.6
1938 53.8 24,4 64.9 70.5 119, 4 245.9 206.7 163. 6 102.7 153.2 15.5 28.9
1939 27,1 36.3 85.6 76.2 51.5 70.1 13.9 33.0 58.5 114.6 54,8 0.2
1940 3.4 69.0 52.9 75.4 21.6 187.7 108.5 203.3 54.5 101.6 45,4 23.1
1941 41,7 66.5 81.4 44,5 185.6 231.8 143. 1 314.5 202.2 73.6 73.4 64.7
1942 6.1 47.9 107.3 71.8 142,7 259.3 16.8 182.2 283.5 84.2 35.2 1.2
1943 22,5 45.7 61.8 97.8 151.6 219,6 253.9 5.5 303.6 65,3 46.3 20.9
1944 14,5 31.4 62.0 83.7 82,1 31.3 36. 6 68,8 127.9 173. 4 114,2 8.9
1945 0.9 48.6 94,5 49. 4 98,5 147.0 223.4 116, 4 274.2 312.3 27,7 31.0
1946 47,6 29.4 111.0 121.8 171.5 211.7 262.3 29.1 111.7 136. 4 55,5 64.0
1947 56.5 27.5 52.0 87.0 168, 1 112.6 174,0 35.9 77,0 70.8 10. 8 44.8
1948 13.3 60.7 88.6 100. 3 74,6 69.2 203, 4 116.6 173.6 138.9 99.5 59,9
1949 7.4 46.9 95.3 61.2 112, 3 244.7 181.7 80.1 238.3 94,2 64.6 110.5
1950 114,0 34.2 155, 4 81.0 96,5 163.5 53,8 112.0 187.4 92.6 109.6 35.1
1951 31,8 88,6 70.2 123.6 149.9 78.2 342.7 8.3 110.5 89.4 66.0 51.9
1952 64.3 76.4 130.9 146, 1 114.2 186.5 343.6 70.9 141.7 57.5 80.6 7.4
1953 24,1 59.8 75,6 40.0 209.5 329.7 212,6 76.0 320.6 43.1 56.5 55.7
1954 56. 4 39.0 40.8 110.0 166, 5 350. 8 267.6 129.8 180.9 40' 6 56.7 40.7
1955 25,1 74.3 94.3 151.8 105.6 132, 4 148.6 91.0 82.0 89,7 48,2 14,5
1956 76.8 29.2 124.6 69. 1 149, 4 211, 4 58.9 144.9 183.0 89.2 38.2 2.4
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1957 40.0 59,7 28,6 144,8 116.5 136,7 268.9 107.2 206.5 51.5 32.7 31.5
1958 47,7 44,9 88. 2 141.8 83,0 165.2 29.7 133.7 95.5 93, 4 36.6 47.3
1959 57.5 96.3 65.0 98.0 151,7 87.5 103.0 69,2 187.3 71.0 63. 4 64. 4
1960 36.5 6.4 63.0 113.0 94, 4 116.8 167.8 240.9 108. 2 101.8 46.9 8.1
1961 41.7 38, 1 80,0 121.3 89.0 177.1 155. 2 68.9 157.6 179.0 57.3 15.8
1962 23.2 12.2 20.0 124.5 127.7 297.6 147.5 36.5 44.8 101,6 61.2 45.6
1963 7.8 21.4 62.8 138.7 244.0 235.3 78.9 248, 6 122.6 79.4 37.0 21.1
1964 72,0 74.0 56.6 144, 6 39.1 188.7 152. 4 91.5 197.1 105. 4 48.7 13.0
Bl FEERE, BHOATHER (CC)
Okayama Local Meteorological Observatory. Mean monthly temperature at a weather station in the Observatory
situating 4 km south of the watershed, in °C
1937 4.6 6.2 7.8 13.1 17.7 20.7 26.6 28,2 22.7 16.8 11.8 5.0
1938 3.0 3.3 9.1 13.1 18. 4 21.8 26.2 26.3 22.6 18.3 9.9 5.9
1939 2.9 3.6 6.9 12.6 17,0 21.7 27,2 27,2 23.6 17. 1 11.9 5.5 | ( DirEoOO
1940 2.7 3.1 6.7 12,1 17.4 21.5 27.1 25,6 22,8 17,1 11.9 7.0 | (BIBMED
1941 4.7 4,1 8.2 11,9 17.9 21.9 24,9 25.9 21.1 15.8 12.3 6.9 | BEBAfRIC K
1942 3.3 3.3 6.9 11,9 16. 4 21.4 28.3 27.2 23.5 15.3 9.7 5.3 | hiftEah
1943 1.7 3.0 6.7 11,4 17.6 21.5 25.2 27.0 24.2 17.0 10. 4 6.2 | P
1944 3.5 3.2 6.0 1.5 18.7 22.7 26.8 27.2 23.1 16.3 11.3 4.6 | The paren-
1945 1.4 1.5 6.9 13.1 15,7 (22.2) (25.0) 27.4 22.5 17.0 10. 2 4.9 | h izpd
1946 3.5 3.7 6.3 13.0 16.8 22.1 26.6 26.8 22.6 16.4 12.7 4.9 s be
1947 4.0 1.6 5.5 11.9 16.0 20.0 26.2 27.5 23.5 14.9 9.1 4.5 gs‘;%:{:dare
1948 3.4 4.0 6.7 13.3 17.4 21.4 26.1 26.5 22.9 17.3 1.2 8.3 | from the
1949 4.4 5.7 5.9 10,5 17.0 20.6 25.2 26. 4 22.6 15. 4 10,3 . 6.3 | relation
1950 5.0 4,2 6.7 13,1 18,2 21.4 26.1 26.6 22.7 15.5 10.6 5.0 | with the
1951 3.3 4.8 6.5 12.0 16.9 20.2 24.6 27.3 20.2 16.8 10,1 6.8 | values at
1952 4,0 3.2 6.9 12,5 16.8 20.9 24.7 26.6 22.3 15.2 12.1 5.6 | the weather
1953 3.2 3.6 8.0 10.8 16.7 21.4 25.5 26.9 22.8 17.0 10,2 7.1 |station at
1954 5.4 5.2 6.9 13.6 17.2 19.8 23.8 27.2 23,3 15.1 11.7 6.5 | Tatsuno-
1955 3.0 5.1 8.5 13.1 17. 4 23.0 26.6 26.7 22,7 16.5 9.1 6.4 |kuchiyama
1956 3.2 3.0 7.8 12.2 16. 4 21,6 26,0 25.6 22,8 16,9 9.7 3.9
1957 4.2 3.3 5.8 13.9 16. 4 20.9 24.9 26,7 20.5 15.8 11,2 6.4
1958 4.0 5.1 7.4 13.6 17.4 22,4 27.3 26.9 24.0 16.3 1.7 7.7
1959 2.8 6.8 6.2 13.7 17.8 22.0 26.3 26,9 23.9 16.9 11.8 6.6
1960 3.3 5.5 8.6 11.9 17. 4 21,4 26.6 27,0 22,9 16, 1 1.7 4.9
1961 2.4 3.0 7.7 13.2 18.0 21.8 27.1 27.5 24.7 19.0 12,1 6.0
1962 2.8 4.4 7.0 12,1 17.2 20.6 26.1 27.6 23.5 16. 1 10. 4 5.7
1963 0.8 1.9 6.6 13, 4 18.6 22,6 26.6 26.3 21.2 15,5 10.3 5.8
1964 4.8 3.0 6.4 17.1 18.6 21.2 27.0 28.3 23.3 16,5 10,0 5.9
il RRE, BHOA%REE (mm)
Okayama Local Meteorological Observatory. Monthly evaporation at the weather station, in mm

1937 45.3 49.6 87.1 96, 4 120.6 121.2 140.7 190, 1 98.1 I 77.0 44,9 60.0
1938 53.0 58.2 70.3 115,2 114.1 107.2 106. 8 93.4 107.4 61.5 52.0 41.5
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- Annexcd table 2. (2-3%) (Continued)

A
\Month I %z
“ 1 2 3 4 5 6 7 8 9 10 11 12
£ Remark
Year \
1939 41,3 38.5 47,6 63.7 122,2 107, 7 224.3 265.8 168. 3 76.6 61.8 56,0
1940 63.8 47.4 77.6 115.0 169. 1 148.8 152.6 1431 136. 1 76.8 61.0 48.6 ¢ Yoo
1941 55.4 50. 7 98.5 114,1 133.7 123.5 137.0 155.9 82.9 92.2 53,2 37.2 h”ﬁ,—{%&@
1942 58, 1 57.5 80. 4 115.6 135.0 116.4 224,1 189.0 115. 4 86.0 66.8 53.0 k]i%ﬂéﬁ%zc‘k
1943 57.8 54,7 87.8 117.5 144, 4 126, 2 140.5 187.9 137.4 83,7 57.0 51.2 | hitE X hi:
1944 49.3 60.6 78. 4 105, 6 112. 4 169.7 220, 4 220.3 147.3 74,3 46, 1 52.7 | $ D
1945 61.5 52.7 81.5 124, 1 129.5 | (140.0) | (194.0) 180.9 88, 4 68.9 63.5 58.5
1946 48,7 50.7 84.0 100.5 99.5 98. 1 145,7 172.8 128. 1 77.0 50. 4 56.0 | The paren-
1947 43,0 55.5 80.9 144, 3 128, 2 127.9 154.0 187.2 124.0 91.1 65.8 58.2 | thesized
1948 56.9 59.1 83.4 116, 4 132. 4 153.0 133.0 160. 2 106. 4 66.5 49.6 35.2 nux_nbers are
1949 48.5 42,6 69. 2 98,5 138. 8 107, 4 147.9 146. 4 93.9 74,7 48.8 42,0 ??g‘git}ff
1950 42,3 49,7 78. 1 103.8 124,7 104, 7 188.6 170.3 116.9 86.9 56.6 48.1 | iation
1951 46.9 55.8 79.1 88.5 122,0 133.0 136.0 206. 4 110.5 90.7 65.5 48.3 | With the
1952 48,5 50. 3 80.7 106. 4 139.0 118.2 1345 188.3 107.5 88,4 58.6 45.8 | Solues at
1953 51.6 49,7 85.0 109. 5 118.3 93,9 124, 3 187.8 111.1 90. 6 61.3 54.6 | the wenther
1954 38.2 55.8 88.7 110. 2 119, 2 106, 1 128, 3 177,7 98. 2 77,0 69,7 49.5 | C{otion at
1955 59.6 65.6 64.9 101.9 121, 4 123.8 152.5 204,0 104, 8 82.0 67.4 59,1 | Tatsuno-
1956 58.5 (56.0) 72.0 109. 4 97.3 123.2 175.1 180.7 110.7 83. 4 70.0 63.7 | kuchiyama,
1957 51.8 57.4 93.4 117.8 117.2 118. 1 120.8 169.9 109.9 89.9 65.3 60.8
1958 54,1 57.5 82.3 9.9 132, 4 149. 3 172.4 150, 3 125.2 75.8 58,2 53,2
1959 58.6 40.6 80. 1 17,7 125.3 178.5 166. 1 184, 3 140.2 88.6 0.6 49,6
1960 60.7 76.4 91.1 111.6 129.7 132.7 186. 1 182,0 92.1 96.8 56. 1 58.8
1961 59.7 71.9 87.4 121, 4 123. 1 142.0 191.0 171.6 135.8 94, 1 64.0 47.7
1962 58.9 69.7 95.9 120, 3 137.9 107.2 168, 4 210,0 155. 4 105. 3 55.4 52.1
1963 72,3 59.6 95,3 93.0 74.6 99.6 165.8 150, 9 101.3 88.7 60.8 47.8
1964 46,0 49,8 87.1 103,0 163.5 141.3 175.4 196, 3 113.8 79.5 63,2 46.8
Wagon Wheel Gap, A#RO B MKkE (mm)
" Monthly precipitation for A-watershed, in mm
1911 111.9 28,8 38.9
1912 9.2 12,0 77.7 39.2 8.8 56. 1 103.7 45,2 11.0 64.2 11,3 18. 4
1913 27.9 27.9 35.5 19.9 12.5 76.5 58. 4 60, 4 61.6 23.6 47,9 61.5
1914 56. 3 17.0 19.3 24,4 58.6 40.2 132.9 57.2 35.6 56.2 0.5 32.0
1915 23.6 61,2 8.8 97.6 39.0 12,7 58.5 45.7 72,0 9.1 49.7 69.9
1916 87.7 11,9 42,5 50.5 8.9 2.5 129.7 76.5 37.9 109.6 5.1 37,3
1917 47.0 19.5 40, 3 127.5 58.7 3.3 48.8 53.2 30,7 4.8 27,2 7.1
1918 33.2 52.7 53.5 18,1 3.6 28.0 97.2 77.5 78,0 26,8 64.4 48.8
1919 1.8 47.2 68.0 53.0 32.4 22,0 110.2 25,8 36.2 50. 1 123.7 21.6
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1920
1921
1922

1923
1924
1925
1926

1911
1912
1913
1914
1915
1916
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1918
1919
1920
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1922
1923
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1912
1913
1914
1915
1916
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1920
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1925
1926
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15.5
13.0
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18,3
15.7
15.2
17.1
20.5

18.7
29.8
12.8
20.0
18.6
16.8

14, 4
21,4
18.8
22.1

18.8
19.3
19.2
21,1

18.9
18.6
17.8
19.6
19.9
16.7

19,1
18.0
20.5
19.2

49,0
27,7
70. 1

42,5
83.4
76.2
54.6

23.5
211
25.4
22.1
28.9

18.0
27.4
21.7
21,1
28.1
21.4

20,6
17.8
26.0
24,2

20.9
20.2
21,2
23,3

19.7
23.4
18.7
20.4
23.3
19.8

20.9
21.8
22.9
21.3

ol

PO OO0
—_NNWw N

Wyt » Ut

Mean

28.7
33.2
33.8
35,4
34,2

29.3
30.8
34.2
26,7
29.7
29,1

30. 3
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27.1
28.1
27.1
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Wagon Whee!

Wagon Wheel Gap, A—1 HISDOHEE 12in
Mean monthly

60.7 28.0 57.2 27,4
63.5 14,1 84.0 78.9
62.0 31.0 47.7 89.5
16,9 26.9 66.5 104, 8
18.1 4.6 47,2 30.1
30.0 54.5 93.5 90.8
48,1 25.7 65.1 57.9

41.6 48.1 52,3 52.5
43.7 48.5 54.6 53.7
42.8 51.2 52.8 51.8
38.5 50.6 54.9 51.7
42,3 53.3 54.6 51.2
35.5 51.2 56.0 50.7
42,4 54.7 52.7 51.2
43,1 49.6 54.8 54.5
42,2 49.7 54.1 51.3
41,2 50.6 54.4 51.0
41,0 52.9 56.1 53.7
43.0 S51.6 55.4 50.2
41,9 54.3 54.8 53.0
45.0 49.4 54,2 50,1
40.3 51.6 51.9 53, 4

temperature at 12in. depth at A—1
32.0 37.8 44,2 46.6
32.3 37.3 45.8 47.2
32.1 38.5 47.6 48,1
32.4 36.5 44, 4 45.7
32.3 38.3 47,4 49,0
30.6 34.3 43.8 46,2
31.8 39.9 47.7 47,4
32.1 37.4 47.7 48.5
30,8 37.9 447 47.2
32.4 39.8 47,0 48,9
32.0 39.2 46,9 50,1
32.8 39.3 46.9 48.3
30.5 36.6 44.6 45.4
34,5 42,1 49.9 49,2
32.1 39.7 45,6 46.9

44.3
14,0
19.7

94. 4
27.3
36.5
42.3

1 Gap, A—1 #iE»OHEHE&E CF)

monthly temperature at A—1 weather station, in °F
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weather station, in

39.6
41.8
41.2
41.5
40.3

11,9
41,4
44,0
39.6
40,8
43.1

39.9
10,3
43.6
43.0

34.9
33.6
34.0
36.0
37.6
34.9

37.7
38.2
32.2
32.8
38.9
36.2

32,5
35.3
35.4

32.5
32.5
33.7
32.9
34.6

33.3
35.5
32.6
33.4
34.5
33.1

32.7
31.9
34,3
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20.8
24.6
27.1
28.9
24,5
25.1

28.2
19.3
42.0
21.8
28.0
21.8

22.0
25.8
21.3

30.8
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1.2
12.3
11.2
12.1
18.3
13.9

23.5
15.0
16.3
13.5
22,5
17.9

17.7
14. 4
17.9

21.2
23.0
18.8
23.6
19.1

20.1
23.2
24.7
23.2
21.1
24,5

24,1
23.0
23.5
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