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s A\ N
e
AT i
i} z Plentiful runoff (rp)
A X KR
2 - Ordinany runoff (ro)
- g AEOK R B
A\ g Low runoff (re)
o B &
Scanty runoff (rs)
L3S BKE
3 e i o] e ‘L
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RULEhER & B EIR B OB S
The runoff duration curve and division of

runoff of various kinds.

I—2. RERMROBRL S CICHRENETE

TIT, ERBUOMI « AREFMOHTEN, & IRDOERE - #iB, HEMEEDTB IOV
S>THEILEND D, Lo L, FOHMICTOV TR DEREDOVMNON 23RN TS DS,
2T, EELTHACLELRIBREOERICDVWIRRAEMNCShH L LT3,

BN des

JEHEE BN LN BT O A KRR B 0, b« {4 L ERBEIL LfERE®» L oA E
{HILICEEVER 645.4 ha DM TH S, FBRORTEMATIRIVFEZE 7 L, KikickWwCaRc
b5, EREEEHITSE LA FHERTH D, FHKRIT 1,200~1,300mm < BWTHED S
<, KEKLADS 4 A LA TOMKCERKBEDORIBBLNE L LTHS, BEiE 1HHFHEoAS VIO
i 20~30mmTH o7z, Ml EVERECHES R, '
19384, 519544E 9 AHAIETII =Y <Y + } F=o a5 5EM40%T, $XF5 « #-U . o
FIx e N TEEELTHIRER 60% EWOREHRTH o7 KE oIV o T, 19544 #F400m3/ha
PN OERE D OREWLEEERRKT, RLARO SHERIT 1 BRIBETH Y, KEIZLHTICHED
A2V EYT R RFFHINFIT IV « J <A FY o £ 2 FUVENK s TERRESH, 3iF54
WL HEAE THE STV, 19544E 9 A268, THERAAEIC X h £HEED80% (BKTI%) DA
AEITh EREAEMIED20%) - REY (FF80%) DEERZIII:, 19554E 9 A X 0 MEEERANI U
D, E1mDdD 4,600m, 2mOHD 4,000mHPBFENITTER Lz, ERFCRERDERR « iz
bEtA S ic, 19565 ICI30R 2 mOHE 3,500m, @3 maD Do 2,000mAHRE XN, AT4E9 B X b A4
2 A ¥ TRAEARKT, 600m® LR » i Shic, 19574 9 A X D #EL 0~1. 5mdHE 6,000m, §E3 m
DHO 2,000m BFEENCIEERSN, BIE9I A X DAE2 A% T 11,000ms KR « i Xhiz,
1958 4 9 A JAERFERAFM S b 0 HEFEAL 2,000m? HMEER - mmsnt,mix@@mmkma 1
P« ABIEADYED VD LD LL o7z,
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£« 25R

I R ERRE ) ISR O & EIKIRRBUC S D, BUKE « HAHEKE X VKD, BERIFOM
T, WX 2.48ha, FHAFIE 35°50" THAD BEMTH D, EREKEIX 2,300~2, 400mm < S
TEL, ZDB~A%HE L LTREIZAP» L 3 AETIES, B 1RIRRORE VW1 01T, 30~50
mmTEHT7~9 AOMICEET BT L2338, MHER=AMETHE S,

193944 HIM6EE TIX, 7 » T+ X DMORERKRE ORI, FHIRICAF « &/ $DATHS
DR LIS OB T, HEREMISE TH o 7. 1947E 128 ISR Sh, Lhicilidhi,
1M48EFRLER D BRI, BRIz, ThoDRERT, & HELRESh, 5\ idtEEE?
ZOBERITHIICE VS T LR o, ZOMH, 1949455195245 % CHA 6 A L 9 B tE#ED
SN D BT b (oL, A TR o7 b OV £ OHICIKE Sk, & 07 KEHORF S
WD, VY KFETES LR S EHIRIT A - 7o 195340 519584 % T34 4 AR5 5 AW
BErAFTRANL, SBEMEEZEE T, & IT1958ETiy, kKA%S ATAIE 7 EAICIZ & A Kb
25 TVWRWICBEBE S LA D b, ZOfER, 1958FIE—TiXiFinzEC, £EiCA
ARE o AT REELLY, MEAHIEDLDTALLI R ok, Bk, RHERBTHS 1 SIROFKTITE
SAIBIZ Bhisd -7z,

FN R :

B BAHREN K _EETIRR 2 OFIRR) KRS H b, EBE - B=E» 5 RS MR Vit (EH
117.90ha) G, L&, EMI—FHCrik b, KESOMEI R E CAEM (FH24°45) Ths T
LORMTH D, FREKREE, RBRIBHTECRDOMETH 2EMITINT, 2,100mm FET, %
DULBHREE LTKEFUA»S 4 AETICES, BEED LFEOAE V1 OIEE 7~ 9 ADRIICS
S5bhi, 30~60mmTH -7z, FHEIMEBECHRIES N,

19345 ~1M48E 9 AE TR T F 2R ETHRAKT, b b 23wy RChIKBALTH Y, [R¥EH
EHEBDOEGIIKREKS : 2THY, BEFICES LANTF60% « ©-318% « F512%, L OfhhA/
FehzF L AawVETHolc, I48EFDFHETIE 240m3/ha < SV B TH -7z, HIKIZIX
A« BEOBRPE LL, EFHCITNEROBEHS D o 7213 i34+ L THE ST
7o 1948410 2> 5 TiltER O —HfHis (#919ha) THARLK, & 25X v ERIRE3 e bhiz, [
BRICTLT, 1949 » 1950 » 195200 F4RIC d £ —Efiis (£ h#y 38ha « 20ha « 33ha) TiR{KAAT
Tsbhiz, 19514 % X U3 HELUISIRIE L A LHADE T ITlB E A, R TH SRR OHRK
T4 AIBME Shid o7,

[l « AR LIS -

RILHIEERIC S 0, BIIFFRICHAT 2 ZROKIET, HXEERE - FREED» SRS, & DITIHER
FEORET, HEIZThTh 22.611ha « 17. 274ha Th T2 CEAREBAA V. FHEEIT 26.1° OB E
TRL, e/ 30.9° TRRLATH S, FBKEIX 1,200mm WAT, BiiExbdThhl, BEER
5T LRI ENTH D, BECHT S LFHTHEOAE VB DII0~50mmTH %, HHRII=AE
THIE Sz, v

AT, 193742 519444E3 H ETR—HD b 7 FEMHDIZHIXTRTKREDT =YK T, —
5100% OFMRITIBCTH o720, T LT, THELTHHOBEENDE - Tz, LiL, 1940ET 555
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FAR2FIALAVERIDT =y DRERBROND XKD, 1I9METIEESR L LoD
TUMORBRFEELE L BT B & &l o, 1944 4EBFIT 8.4 ha, 19454EIC 9.17 ha 2MKER, 4
GENT, Ld, 1945483 ~ 6 A ORICEREhD & & & Tl O MIRHRIK O 7o DR £ 5005 0 B
bivize 1946575 H1953E  THRIRBMLIZ R XI 4 « ¥ F e 2+ 5 « 7 XF¥ o ¥ ¥« EH H FED
HAL # B LSBT 5 X 510D, 77~ ORBIE T MBI EBI ST HE D 58 Uit o7
EFHO—IICBRNEE TR T L LERT, EBHARLV 2 EHD TRWEARLTETIRE 1004 <
MU S, 1954F1LHIC—ERX (7.5ha) THERR D7D TA (B5AD HiHEs fTicdoh, 1955 4
3H, Zhick/ ¥3MEHRSN, 8 ATEBOLDOTAM () BEHEShz, F/o, LARIRESI
—#HK (7. 2ha) ITFA] (5D AT bR, 1956463 Aick / ¥ AMER S, T~8BiKiizo
Fritith & 1955 4E D kL & B bR TRE TMBT b, #F, ZOEIITMNIE 15ha (BFEHOKY
70%) hico TEMINIZZ LTl b, 19574 2 ~ 3 BITid & 51T 4. 8hall &M FT b, & /
¥ - 7 r=yMERIN, 3 AiCiX1955 - 1956M A DIERMORE T Tabhic, Ibic, 7THILE
4.8ha DEMRE TP KN XAz, 19584134 < B iz,

EBOFLEARRBEORAEND D, 1945 £EITIX 10.57ha PMRFLFE e, MIEREK S AR
BfTlebivic, 19464E5 B2 HBIM4TE T A £ TOMIC 6.63ha OHMEHAEREF S, WHTIZIFE 100%
DERIET L, R OMEARINIES L ZERKRT, BRC 494 TOMMEEORXISEL »» -
7zo ERFFHEOITFIIITHE X D 2% 570, 1948ELMBILATIR CIXEEICTF2ME 5N 5 2 2134
74, BMEShiz, £LT, EFHERIRRL, LEVWICHERK LR o7z,

W. W. G.-B #:

7 2 Y # Colorado HITKELIKG « KREDHN TRES W, FHIMHEESL DR SEFEL 80ha o>
ﬁﬁf,Lwtviﬁﬂﬁw%ﬁféée$%@Eulr3Wf®5°¢%m§usmmm%&v,mﬂ
253 BRI THS0%»EDOR TH S,

19114E 5> 519184 F T DMHIHLRTLIL, KR, (KBRS A L7 RBM S C, BEFER Y @ Douglas
fir (Pseudotsuga taxifolia) * Engelmann spruce (Picea engelmannii) »§923% (EREIE), I
KEMZ ETHIET % aspen (Populus tremuloides) 4%y (#18 2 ~12m) 51$961%, &S 30cm LUF
DEDLRDSEHK 6 %, BEMF « BHAV T %, THBAUPNIZBLIOVHD LV odDTH Tz,
1919 IR IC £ o 7o IR Z BN T, o HR O3 RTOEEMMREID 2 VidA) D thbhic, $H3E
BHERARORERSHENE & 2 & > GER ETH 3,000mofEiz 3 ) iEhiz, 30 H LIEEIZ1919
~1920E DA Tiebivic, T O H LEDO—HRFZIC L > THrR VBRES W, HTRINAHECHE,
XN o e/ MEARFIILEAE SR ICERED SN, 19204F 9 BITENIhiz, BA LT
PSR, REAMBHL, Hxk scar 24Uk, L L, ABBOXX LA EDLNLY -
oo T, TS T, f#%H, aspen NI LA ZHbhiss o, KEISHi: aspen ORI IIHE
TRE SN, BT, —EREEE R SR, 1920 BITIZLITR D R SN BIIB VW O #IRE S 23k
XN, 1921~19234E171% 1919 £ OKBFHIZ B 4347 LIZ U, B aspen, Douglas fir, Engel-
mann spruce OHEMI AL Uiz, 1925 4F & 1926 £ DK BT ILESOTEN AR S hvic s, AL THS X
NoHzEdil, Ee, TOMUEOEMIRLTRWRENS Z &1k -7, 19264 7 AICiL aspen
BWHERBIE 1 ~2micis -7z,
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M—1. C.P.(45(+2 EIRMITF

ZHRBOEGIED C. P iTdsiF BKAE « 8K « Tk « 48K « BAKRILBEOHEE £ &£ D703, Table
1 —()~(Bo—ETd s, 7L, FNCOWTIKERBERF 2T, OEBRBTRR5,
20 Table T, KEEFBZEDOIZUEHATEY) > ThHb, KEDKYID FiT2 W TIIEHERODN D 5 45,
CCTEPBELTLIEETEVDOTENAE N EETH, 127, TNLOKEHEEN 1KEMCED
EOEHHLTWEL R LT, TRbbRERIZRORRACKROERELTEETHSD
T, RMHEORAZFHRI, Thiiidhoss Table2 ThH5, ORI DIDIED D Tkl
— i LR DR R 515 Bic b B 5 LEZ BN BDTT £ KIBFR.

T, INLOMBERFEEBEEE LTRITOBIREL TS L, RIZINHILE DD THERDHE &5
2BhBKEAT GEHETF L RERTF—F R THRE ShBIEEE 0720 BERT 5O THH2 5
FEETIRAEVA) 2EHILY, ThbD 1255V IV 220 L > TR EE LY, C.P.
BT B ERBERE RS LTI St v,

Table 1. £ D C. P. iKIHTHKE » BIK -« Fok « KK « BARETRHE
(ERZER) EBEL% - mHRT IR

Water-yearly, plentiful, ordinary, low and scanty runoff (dependent

variables) and related hydrclogical factors (independent variables) for

calibration period of each experimental watershed.

1) £ - &
KAMIKAWA « KITA-TANI watershed.
h hva 7% &
" 4 it E % B B Independent variables
(11~10R8) Dependent variables - o R B B * %Raff w
NINOSAWA observation station ob::;';z‘rclion
Watermyear e [WAFHERR 4 g [T 20T
(Novi~Oct.) | g 7 7 7 7s - |Water-year- water-yegr- (2 k& |\ ov'.':‘—A;;;f.
! ° ly precipita-|ly precipita- Nov. —Apr. mean daily
tion tion precipitation evaporation
mm | mm | mm | mm | mm Py P Dr ek
_ mm mm mm mm
1943 713. 2| 509, 3| 105. 5; 68, 67| 29. 70| 1,393 (1, 266) 566 1.4
44 643. 0| 446. 4| 102, 4| 65, 85| 28. 32 1,219 1,393 481 1.3
45 664. 5| 482.9] 95, 8| 60. 88| 25. 00 1,226 1,219 468 1.7
46 1001, 1f 715. 2| 164, 1| 91. 56| 30. 27 1,713 1,226 623 L3
47 960, 5| 641.7| 177. 8100, 90| 40. 17 1,677 1,713 627 1.2
48 872.7| 572, 3| 159. 6[101. 29| 39, 53| 1, 560 1,677 501 1.2
49 775, 1| 551, 3| 104.9| 79.75| 39.11 1,319 1, 560 631 .2
50 708. 2| 490, 2| 108, 2| 75. 45| 34, 32 1, 304 1,319 531 1.4
51 829. 0] 552.0| 146. 2{ 91. 98| 38. 83 1,459 1, 304 639 0.9
52 794. 1| 537. 2| 133. 3| 86. 16| 37. 43 1,403 1,459 552 1.0
53 921.9| 671.2] 139.9| 77. 10| 33. 65 1,542 1, 403 555 1.0
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(2 % HW-2 % R
KAMABUCHI « No. 2 watershed.
Ko 4R . ) i hyA % #
(12~118) [ & % B Independent variables
Water- Dependent variables i 1 5 iR
year No. 1 watershed
(Dec. ~ |
Nov.)| R p 7o 7 7 R, oy | 7o 71 751
mm mm mm mm mm mm mm mm mm mm
1940 2,086 1, 895 144, 2 42, 34 4,70 1,920 1,769 117. 1 31. 22 2. 84
41 1, 590 1, 343 165. 4 67. 89 13. 12 1,452 1, 242 144. 8 56. 82 8. 30
42 1,430 1, 285 107. 3 33. 16 4.79 1, 302 1,185 91. 4 24,21 1. 80
43 2,030 1,810 156. 2 59. 99 3. 30 1, 901 1,711 137.3 50. 76 1.76
44 2,006 1, 806 134. 3 57. 34 7.97 2, 056 1,835 150, 1 63. 07 8.19
45 2,219 2,002 145.9 62. 33 8.93 2,255 2,005 165. 6 73. 36 11. 65
46 _2, 272 2,063 150. 7 53. 37 5.77 2, 346 2,111 175. 8 54, 27 4, 69
47 2,969 2,556 261.8 | 119, 24 31.54 2,898 2, 507 251.4 | 115.94 | 23,84
Zi - 2%iR, £)-FR, WW.G. B (8 E Jil«# R
B D& RBRIIRDE &1L B % 5B, B TAKARAGAWA « SHOZAWA watershed..
7, FEEFRIBORERHERTF & o BEEREREK ‘ BT B Wi E R
REEL, chasboTHEETHL, T K | | Independent
bb, 0.95%#b L izehibcatur, —  (11710A) | Dependent |70 it
e o S variables HONRYU
> @Eg”?(ﬁ%h{)ﬂ LTv g f;, ‘u@)ﬁsg%%*%ﬁ Water—year watershed
T5CEE Lk, —RICIERENTEIE, Hl - AR (Nov.~Oct.) R Ra
T KRG - W E D& R TE ST
| mm | mm
U< L, 0, i T 2iiic & b a0 5 YR 1938 1,928 3,274
COBEBRERBEORTTHE, B 25 39 L7z 3,048
RIECDEBITH S, LivLiants, Hic ki 0 L7958 5,163
41 1,685 2,682
D XS LERTHEY AR GOSN D L1 42 1,428 2,572
MR&F, LichdioT, EHEfoRERHET 43 1,723 2,947
N . " N 44 1,957 3, 302
LONAMRT, Eido & S LEEDK RS ‘
45 i 2,423 4,116
Hohd LRO v, THLERT.P.IXE 46 ! 1,637 2, 846
BB X - THERRI AV ADR a7 1,929 3,305
48 : (1,399) 2,616

RETFH HLEEDFE VDL DR E D BIF, KUK

BROFERHET & b THEFEBREZRDAZINEL LKLV, IOHAEIE, hbOEOMOEHBR
FREEBREL, Chot0.959#% b LARERUEERD XS LMAEEXLAT, BTOTRICH L.
e xiE, W.W.G. - B SOV KRHEDOSH S, RERBROINICHEBOMAKRED S VX THKIESR

HOEDEL VT EDBDI sl LETHD,
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(4) Bounl - Ha4Lbtcdts
TATSUNOKUCHIYAMA « MINAMI-TANI and KITA-TANI watershed.

156 5

fit

&

%

=)

i
S 4 Dependent variables
(1~12H) __ﬁ
2] e de &
Water- MINAMI-TANI watershed KITA-TANI watershed
year ‘
(Jan. ~ R 7n 70 71 7s R 7 7o 71 7s
Dec. )
mm mm mm mm mm mm mm mm mm mm
1937 249.3 218. 6 16. 89 10. 56 3. 24 273.3 244.3 15. 43 10. 21 3.39
38 378.0 335. 3 21.33 14, 84 6.59 398. 0 360. 0 18. 63 13,16 6.18
39 51.9 41.5 6.51 3.12 0.77 50.2 . 39.0 6. 63 3.57 1.01
40 87.8 77. 6 5. 54 J 3. 48 .12 107. 1 ‘ 97.1 5. 27 3. 56 1.22
41 477.0 436. 7 23.78 [ 12, 87 3. 66 515.0 476, 4 22,62 12, 39 3. 62
42 368. 2 332. 4 18. 58 } 11.73 5.57 386. 5 353.3 16. 65 11. 37 5.15 |
43 438. 3 406. 6 16. 56 10. 40 4,73 455. 8 428, 8 13. 31 9. 39 4.3
44 ‘ 130.7 | 110.2 | 10.87 | 7.14| 2.48
() W. W. G. +B %
WAGON WHEEL GAP - B watershed
Ko ® it & % &2
(10~9 8) Dependent variables
Water- ]
year | g p 7o 7 75 Ra Ppa Vo4 via | 74
(Oct. ~ |
Sept.) |
mm mm mm mm mm mm mm mm mm ’ mm
1912 212.7 145. 8 29.59 23.91 13. 42 212.6 147. 4 30. 55 22. 89 11.79
13 132.5 73.7 25,37 22,16 11,23 121. 4 70. 2 22,18 18. 85 10. 19
14 141.0 87.9 22. 16 19.78 11,13 143. 1 93.3 22.13 17.77 9.88 '
15 137, 4 85. 4 22.15 19.71 10, 18 135.9 89.5 20. 43 17.13 | 8.91 |
16 141.1 89.3 21,77 19. 04 10, 94 142.0 93. 4 23. 14 16. 55 ' 8.88 |
17 250. 1 191.3 25.87 21.09 11. 83 244.8 191.3 26. 30 17.82 9.35 |
18 89.9 39. 1 22.76 19,02 8.95 8l.1 39.0 18. 32 15. 62 8. 14 '

F) - MROBEVAREEERB E LCEx DO, Tk, HEEHBE L TRESNIZLOTHRL
fo b XIEHEER ERRIT R D70, KEREEDSNE W.W. G, - BAOKHAD XS L TR XS &
L7chs, 8, MYARF2ELNLVT EPBbh o kD THi&L .

Wi, BN Jes, B AW - BEAS XSOV T,
EbhichdThdsrs, T, WilombERF2EELERE LT,

Wk X 51T, MBS AT
S R T B AR
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" 3 % -4

Independent variables

S i = o) Bl i RRE &S

Base observation station Observation station of OKAYAMA

Local Meteorological Observatory
K E &K & BT 7K 4 1% KE 4 ~10H%KE KEEREE | XKEFHRIE
Water-yearly Preceding Apr. -Oct. Water-yearly water-yearly
precipitation water-yearly precipitation evaporation mean air tem-
precipitation perature
Pr Ppr pr Er tr
mm mm mm mm °C
1,197 (1,071) 843 ’ 1,130 15,1
1,250 1,197 1,062 i 981 14.8
622 1,250 418 i 1,274 14.8
946 622 753 i 1, 240 14. 6
1,523 946 1,195 | 1,134 14.6
1,238 1,523 1,041 1,297 14.6
1,295 1,238 1,097 1,246 14.3
835 1, 295 604 ‘! 1,337 14.6
i b % #
Independent variables
A ®
A watershed
KERAR | 2~ 38 19 i | =3 A | oo R | B
v F K '’ K & & K = : X il e
gg:éf;i&?;hy Dec.-Mar, ' July-Sept. Oct.-Mar. July-Sept. mean g:;ﬁrggﬁﬁy
precipitation  precipitation precipitation |alr temperature temperature
Pw Dw Daw Dsw tw tew
mm mm ‘ mm mm °F °F
541 137 160 278 49.3 (31.2)
474 110 180 185 50.5 3l.1
575 154 226 226 50. 6 ) 31.7
507 126 176 182 50. 8 30.6
577 212 244 271 50. 5 32.2
581 T 144 133 259 50.9 29.7
480 146 252 178 49,9 31.6

DO KRRRFT, HFHLEICX ) BELZZ T Vit ORIEEZ W OPRMNEEILED, ThdbD S
b0 1EFH 5 VKR F oM A ® L OERBEFRZ kD RFNEE DRV, Tihbb, T.P.kd 5%
HRHEIC X ) BESNR EEX LN HEOAENM S 5V IIRATORER T2, NBT2HHEF
OERELINT (Tabel 2 7 E2BHE L) »LEENCHKENL, Zhio05b0 1RFHB V20 E
D4R T EMILERICE D, (EBLR: ORMMMME, EHEEELSEREL, ConrrbRb
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Table 2.  £BRIFIROLBMIRNIC I3 5 8ok « Fk « Tk » BAEKHL D
¥ A Bl A

Average monthly distribution of plentiful, ordinary, low and scanty runoff

for whole period of each experimental watersheds.

#®OBom
Experimental M A th 7s 7 7o
watersheds on
% % %
11 — 2 16
12 — 21 13
1 1 34 .
,\ 2 35 13 0
E ok A& 2 s 2 9
KAMIKAWA - : - 7 :
KITA-TANI 6 — 0 8
7 — 7 15
8 — 6 12
9 1 4 14
10 — 2 16
12 = 3 14
1 10 19
2 12 15
-. ey 3 1 8 !
%z W-2 %5 R 4 _ 2 3 | 19
5 9 13 7 7
KAMABUCHI - s I 18 L Z
No. 2 7 17 10 4 | 7
8 34 8 3 | 3
9 12 12 6 6
10 7 i 12 8 | 7
11 1 7 8 | 11
11 3 3 B 5
12 3 9 7| 5
1 2 20 13 I 1
= Ji-#m R 5 ° 3 > 3
TAKARAGAWA - L - - o | 21
5 0 1 3 19
SHOZAWA 6 8 6" 1 8
7 10 8 8 9
8 35 6 4 3
9 20 6 8 6
10 13 7 11 6
1 17 11 7 5
2 11 8 10 5
: 3 3 6 7 13
wEonil-mA 4 3 5 7 13
5 4 4 7 14
TATSUNOKUCHI- 6 4 5 9 11
7 4 6 7 12
YAMA - 8 18 9 10 4
MINAMI-TANI 9 9 10 7 8
10 6 10 10
11 7 11 11
12 14 15 8
10 1 9 12
11 0 7 20
12 13 12 15
: " 1 18 19 7
W.W. G.-B & 2 21 17 4
. : 3 7 15 7
WAGON WHEEL 4 - 0 3 20
GAP - B 5 — — - 22
6 0 1 0 20
7 2 4 8 14
8 19 7 12 3
9 19 9 12 2




ML, L CERRZBIMEICRETRECI) (e - B8 - HPD — 17 —

BREER, P & 10,9587 L eh I EoMBERKOEONS LHTF, b LLIIMATRTE
kdtze bbDHA, HARRFOBARLOMEEHORLILHVIDES 5 X3 %D. Ell -« FMRIT
DB FAK K - BAREFHEBCOVWT LS ZRTID X S kBERH B0, HEEWLEF
ZRDHBZENTEY, KERHEUNORIT2BE LI, ZOBMBRMBICIAS»IULELV, B
5 EROMBIESHIE, L7zd->T, MROVABRIDENICD L3 HLPHREHORSRER
CHBIDEEZLND, Tibh, £ - K2 & CEBMTIHEMI—FH L TL 525, &k F
7K« K » BB ED X 5 ICRAIMEED LDOCRIHEEO LBV OEEINT- X VRO T 205
LEZBND, TIT, RERRORF TSR, Tibs, BRI KT 54BRERF 2 M4
b, BEHERERICE - TIFE L VEGEETF2k®7, Table 2 8% LT, ZhbRBRTFo®A »
SEMORERFZEG L, INHOEEHEERTF L OBRE T2, 8K - FAREFKHEICOWT
13d 5EEOBEMHBBHRAD S, KK BKERNBIKOVWTRTSEELRBEREZELLEY »
7o

DB X o TS NCBEM &%, BRI IR L0 Table 1 —(1)~(5) D—#TH 3,
¥k, BMUEEREFEOMBLOMITOVT, 2, SHEHMATELO2EDLEVTH S,

F e dbB T, BKBERZORBHE CORIEBEEZRA LD >EDHEMICL 3, bbb, HEikE
RTHRLE LR SNATBIORBES L —OREBTH 5, TOEHRBRIAIRAD SEE CoOMERE
LOBERAL TS L, WA LB - TORERBITBOEAMEKRITE - AEESERO o
WTRIEEAEZORBHOBAEMBEMTRREIR S 52 L2boolc. XoT, YAILS 3ikHIck
JHHBEROMITIE, COMEEERVEONRRLEZILN, Lard, ZOBBRZORLHESL
DATEEARE TP RA0m Y S DESLAHICHE SN TH Y, AROKRBILIC L > TR LA E 2T
FTwhkWeEXLNE5THSD, i, Table 1—(1)T, 1943 /KEEDRIKEIT 72 5 1942KEDIKAE
FkE 1,266mmiREREHIBBOREE L OBGRY SHFE L TH 5, Tinbb, ZOREEIX
JEET19424 6 ARIERIATD 255, 1942KEOHRTH HEEDIMIFEILA X V194245 A ¥ TollsE
EIEE Ve £2T, BB TIIEE 19424 6 A LIERER O DR « KRS O BIEKEON
BREFHEL, WMEOABKRIHED 1067 L LTAELBKRI BNV EMBHELLIDBR T W
5. XoT, ZOKRMEDTHAFEIOFRITI VHEEL, T B 19427KEDKEEK BB HERE S
Fro BMBZIT, 11~4H, 5~10AOWMERY 725, WMEIEEHTHD, BHETTHUSI O
MTchs,

BoAWl - AR IUILBIC OV T, 3o X 51z Table 2 OZiREEFORLA 5 HHE LT, B
DFENTHA5 LBbN 5 EEHM - RIHOKRRF SR EBIMTET Lz, Tbb, TmifHRA
BHROBFLS I I E b SBRIRIC X » THIEHICEE I h o 7o ST S h 2 KRS (HH7k
% b bEYAMEICHEINTVE) TORKEEZAV . ZOEIrEELEERTFLEL2ON LY
BRFEFNC L BER RS LORIRE, MILSBHEBEbORRETE 6 km DA S SEILLFRAREES
TORIEEZ B, TOMEA, ARREMFEHITHVTE, T.PoIlkF 51947 - 19480WEITHA D
INORFOMERPIEL, RElEL - TWB7D, LBEORIFIKELO,Z2505THS. ZhLHET
ERIFRGEBHOEERR « £FHRIE - A FHRE LS CCREKROEMFHE « Bisdic
ZHBOERR « FHAIR « FHRELS CICRERBREOSHEE L. ThHD 125503
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HOMEE LN RBREETF OB « EAEEBEREWFHER, Table 1—(4) O—FRiTRT d DH5HE
FRE GRSRESRAT, BACRTEIRIO L5 Thok) Thot, MAR « AL,
CORFIIBETD 7. FILSHEMBEE TIL, 1936FTITEERFBRBTRbh T ok, L
7o#8o T, 193T/KAEDRIKERKER 1,07l mmizEbEHOKERKE LRSS ABHO TN L OBE
BRSO HEE LD DTH S,

W.W. G. « B& (Table1—(5)) OBIthT, ABORKERTRTFEAORIEETIZA QEA%E
KETH S, FHKUL « FHRIZABHORFEMED DD THHY, 1912/K4ESH DIKEFEIR 31.2°
FREJERBEHD, ThEDROXNIBECHYAOLNI» LHE Lic,

T« FMRO1948IKEDREF MR 1, 399mm X BAESMEHE D 7o b KPR A B > 72 DT, T DEELL
BT U BT B AR & RO R & OB E LR, SHE L.

T, BEDOX ST LT—HRDONMIE R S FLHBERICOWTIRED X 5 8k fTinh
RFhidisbiev. 7, SRR 2EERLE, Thbb, HBEREORSRIIOMIMELE
BRI % AT FER S Table 3 TH 5,

ThICE B L BRI X TEBTR S, L)l - LAOEAMHE, Bl - 2 SROKER SIS
KEHED, ThXh, 1RFIEEGEBRETSERLLD. Licd > T, KIS I3ET O RIF R 2 T
BEBETTH5. L, EBO3HHECO W THEEMIEROHF TSRSk T B LERDS,

Table 4 VZBHEMIZE B ORFRT| QMM & RIMEM & AR ER T 2hic X 5L, LR3I EORE
BEECEET MY AR OVTRT RIS RER D AR TRV LW R LR o7,

Table 3. £RETHKD C. P. KT BHIKE « BiK « Fok « K « @AELRBED
R IO T IR GRE L b CicEHEm R E
Test of significance of serial correlation coefficient and trend of time
series of water-yearly, plentiful, ordinary, low and scanty runoff for
calibration period of each experimental watersheds.

R 7p bo 7
= ik FRESIREL | RHMER | ARIGRE | Rl | A8 B 4R 5% | RIMER | A8 B £ 5 |
WREIR | oag | pnmt | OREE | ORRf | 06 Bk | OB | O AR |
Experimental | Signifi- | Signifi- |Signifi- Signifi- | Significan-| Signifi- | Significan-

cance of | cance cance of | cance of | ce of corr-| cance of | ce of cor- |
' watersheds correla- | of trend [correlation| trend elation trend relation
tion co- coeffici- coefficient coefficient |
efficient ent
NI :
KAMIKAWA X X X X X X O
KITA-TANI
Z2H 2 5 R
KAMABUCHI O X O X X X X
No. 2
E M4 R .
TAKARAGA- X X
WA-.-SHOZAWA
BFOOU - FE
TATSUNOKU- X X X X X X X
CHIYAMA -
MINAMI-TANI
Boall-tH
TATSUNOKU- X X X X X X X
CHIYAMA . :
KITA-TANI
“W.W.G. « B&
WAGON X X X X X X X
‘WHELE GAP-B

i) OB%THEE Note : QOSignificant at the 95% level.



MRl &< IRRBBNIIMECRETEE(L) (FF 38 - R — 19 —

EHTREDMIECE LT, FRICRIMEBORE LT > 7025, TORBITEA LEHEIE (B
cBYAEE) OBELFETT, JOETHERORBETOETIRE LD XRVC EARBD LI,
FERORTIIANET 5. P EIZIRRYBICVHEMTIIITABE L TH0ET s 5 5. %
7z, C. P. kT 5EIEHE»DOREOERMIC OV TANRO IR L FETHAIFERIL (Tables5 o
EEDVTHD, COFERICLBE, MRB)OEECDWTHEEEI R NZ 25N 5,

Db, (REERWKR LA L ZAHTREOE e y
Table 4. ZHBRBOLUEIC KT 5 HEMIERD

WEzfv, $CRRORMIRT &1 RESRIUD FRFURRBIRE 75 & DI RAHER O s
o TELOPLRVWT EBbhotz, Test of serial correlation coefficient and

N AL trend of time¥series of related independent
LTT, RCEMBRMHEOC. P ik variables for whole period of each experi-

B AT & BEASTZE B o YR mental watersheds.

REHEE L 7co B85 BRGNS . N - o = | TREGRHKO | REMERO
bl _ . ni« 5?‘; b ST zz 2 75 ?Ez 'HE 75- l:-é. .[&
able 6—(1)~(8) i7" ¥ . HEFROH Experimental Independent(Significance |Significance
Bl X OHERBIERDO L B0 T, stations variables ?ifogog g‘;-i- of trend
WL b THETHS C &25hh cient
2 Py X ! X
° *+ n P x ; X
iz, ERRITROT. Ptk 5% KAMIKAWA D X X
ERLE (EEZERE) (EEmrEEs ek R x
AT L Table 7—(1)~B)D k0 TH Ry X x
%, Table 7—(3]C, 1949+ 1950+ 1951 = i i g %
7o1 X
BKEIC R HMROKER R A MABUCHI v o y
7s1 X X
E L R X X
s TAKARAGAWA H N
EPBR MERE  EBER
DPHEEH | OFEE | 0oF B H Pr X X
SignificancelSignificance| Signifi- B o o Por % «
of trend  |of correla- | cance of :
ti_on coeffi- | trend TATSUNOKU- br X X
clent CHIYAMA Er x x
tr X X
X X X
Ra X X
X X X 7ra x x
Yoa X X
714 O X
W. W. G.
75a O X
% % % WAGON WHEEL Pw X X
GAP Dw X x
Daw O %
X X X Dsw X X
tw X X
tew O X
X X
H) O%B%THEE

Note : OSignificant at the 95% level.
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Table 5. £ bimio C.P. k¥
Test of normality of deviation from regression line

R . 7o
E - ¢ o X 1. 645 o X 1, 645
. HE B THh H ' eBETh
Experimental o | {H ¥k |BHIEEK o | fE ¥ |2BIEEK
2 % Numbers | o % Numbers T
watersheds Numbe-| of data Numbe-| of data
1.645|rs of [|falling out 1.645 [rs of  [falling out
data |of o %X 1.645 data |of o X 1.645
£ N« Jb =
KAMIKAWA - 32 53 11 1 36 59 11 0 10
KITATANI
%z ®M-2 = R
KAMABUCHI - 91 150 8 0 62 102 8 ] 21
No. 2
z£ ) -®m R
TAKARAGAWA - 66 | 109 11 1
SHOZAWA
i: u—l .
TATSUNOKUCHI- 40 66 7 0 35 58 7 0 1.7
YAMA -MINAMI-TANI
goolh - dbH
TATSUNOKUCHI- 37 6l 8 0 36 59 8 0 2.8
YAMA-KITA-TANI
W.W.G.-B #
WAGON WHEEL 5.3 8.7 7 0 3.5 5.8 7 0 0. 90
GAP. B

HTHbB. Thbb, BNKEREBHEOLDAEZPILLEABEECLI~2»AB50T, ThLIEERRE
DEYRRHEEOBELER»SOHEEL, KERLEZHE L,
M—2. T.P.(CHFBKE « SK -« oK « K < BKERLEDHEES K G2 NEREE DLEE
HrgomEIFR I Table 7—(1)~(5) OBEMTIER 2\ T KKK BEHEET % &, Table 8« 9 «

Table 6. &EtH O C. P. kT HiKE - IR« JEK » BRI E & B T
Z & & O DHBEEIF
Linear regression between water-yearly, plentiful, ordinary, low

and scanty runoff and related independent variables for calibration period
of each experimental watersheds.

(1) K £ ®HE & Water-yeaﬂy runoff

% B w M o = #® B D B | B (EDHBI R
Experimental . . SignificanceSimple (multi-
watersheds Regression equations of ple)cogrglatlon
regression | coefficient
E - dk E
KAMIKAWA . R=0. 6907Px—185. 4 99.9 0.97
KITA—TANI
£ M - R :
KAMABUCHI NO. 2 R=0. 9039R;+ 253 99.9 0.98
E NI« ) A
TAKARAGAWA . R=0. 6269Rg—147 99.9 0.98
l—USHOZAWA
TATSUNOKUCHIYAMA R=0, 5125P7+0. 1660P»7—104tr+1041. 1 99 0.99
. MINAMI TANI
TATSUNOKUCHIYAMA R=0.5715P7+0. 1395P s —84. Oty +726. 7 99 0. 99
+« KITA-TANI :
W.W.G. « B&
WAGON WHEEL GAP+.B| R=0.9721Ra+7.7 99.9 0.99




Mz, & QITRERSMBIREC RIETEE(I) (hE - H5 - HIRD — 21 —
BEIFHR DS DIREDEREDKRE
for calibration period of each experimental watersheds.
7o 7 7s
o'><1.6%5 o X 1. 645 o X 1,645
BGE DT #l E |25 Th #Hl E |»BiEkTh
4 i ¥ | 5HEiES o i % |5HlZEEK 4 %% |5 EEEK
« Numbers o « Numbers s « Numbers
Numbe-| of data Numbe-| of data Numbe-| of data
1.645 |rs of |falling out 1.645 |rs of |falling out| 1.645 |rs of |falling out:
data |of ¢ X 1.645 data |of o X 1.645 data |of ¢ X 1.645
16 11 1 6.8 11 11 1 2.4| 3.9 11 0
35 8 0 8.2 13 8 o] 3.0 4.9 8 1
2.8 7 0 0. 89 1.5 7 0 0. 83! 1.4 7 V 0
4,6 8 0 1,4 2.3 8 0 0. 62, 2.0 8 (0]
. 1.5 7 0 0.53 0. 87 7 0 0.20, = 0.33 7 - 0
(2) % s/ & 1 & Plentiful runoff
= S [/ O B R TR R
I lfﬁf e &l e ETy Signi f}cancelSin;ple (multi-
Experimenta : . o ple)correlation
watersheds Regression equations regression |coefficient
=gl + 46 B | 70=0.4520Px—88.9 99,9 0.91
KAMIKAWA KITA-TANI -
2 o Z R r9»=0,9172rp,+ 197 99.9 0.99
KAMABUCHI No 2
F oo l-FH & 79p=0.4704P7+0. 1491 Pp7—115¢7+ 1240. 6 99 0. 99
TATSUN OKUCHI
YAMA-MINAMI-TANI
B o\ [bh-db & 7p=0.5360P7+0. 1241Ppp—94. 9ty +917. 4 99 0.99
TATSUNOKUCHI i
YAMA--KITA-TANI |
W.W.G. -B & 79=0.99737p4—1.8 99.9 ! 0.99
WAGON WHEEL GAP + B j
(8) 3 s ¥ Y & Ordinary runoff
= S— } [E% O | () B R A
E"jt #® lﬁ‘i': S IE] 7 Eao Signi f}cance Slrr;ple(multl-
Xperimenta . . [© ple)correlation
watersheds Regression equations regression |coefficient
E 1 4k AN 7o=0. 1606 Px — 100, 2 ] 99.9 0,94
KAMIKAWA KITA TANI
PR R | #o=0.8599Ry+25. 6 99 0.90
KAMABUCHI No. 2
. 7o=0.01834P7+0. 008919Ppr—0.01871E1 99 0. 99
TATSUN OKUCHI— +6. 64
YAMA-MINAMI-TANI
| oA Wed & 70=0.01494P7+0. 007149Ppr—0. 01397 E 1 95 0.93
T ATSUNOKUCHI— +5.85
YAMA-KITA-TANI .
W.W.G. «B & 7o=0, 5286794—0. 0364 P 3w — 1. 35tw+85. 50 99 0.98
WAGON WHEEL GAP - B|
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(4) & 7k it HY & Low runoff
- : W 7 o P T ()P BRC
Eﬁ; % lﬁ e [a] I oy Signififcance Sm;ple (multi-
xperimenta . . o ple)correlation
: watersheds Regression equations regression |coefficient
+ JIf « db £ 71=0. 04957Px+0.02799Ppr—12. ex 99 0.91
KAMIKAWA KITA-TANI —13. 96
2 .2 B R | 7=0.8732s,+10.69 99.9 0.96
KAMABUCHI-No. 2
B o O - & rz—-O 006146Ppr—0.01841 Ep+0.01088pr 99 0. 99
TATSUNOKUCHI- + 14,55 !
YAMA MINAMI-TANI ‘ ‘
o o Wedt & 7;=0. 005972P pr—0. 01278 E 7 +0. 00881 2p 95 . 0.96
TATSUNOKUCHI-— +9. 70 ;
YAMA-KITA-TANI] |
W.W.G. «+B & 71=0. 637777.4—0. 00699 Py —0. 00967 pow 99 ' 0.98
WAGON WHEEL GAP - B +14.77

(5) & sk i ! & Scanty runoff
[ e TR RO
ARk e [&] I = Slgmflf cancel Sm)lple (multi-
Experimental - . o ple)correlation
watersheds Regression equations regression |coefficient
E )l - 46 A | #s=0.0242px+0.01793Ppx—8. Oex+5. 20 %9 | 0.92
KAMIKAWAKITA-TANI |
|
z f@W.2 = R rs=1. 19575;+0. 60 99.9 0. 95
KAMABUCHI-No. 2
Zoaoli-@ & 75 =0.004136 P p7 —0.006674 E 7+ 0. 004828p 95 . 0. 96
TATSUNOKUCHI- +2.52 [
YAMA -MINAMI-TAN] . |
= A ede & 7s=0. 003787 Ppr—0. 006220 E7+0.003875p7/ 95 l 0.97
TATSUNOKUCHI— +3.13 !
YAMA » KITA-TANI '
W.W.G. -B % 7s=0, 798175440, 0135pgw—0. 324tew 99 | 0. 99

WAGON WHEEL GAP-B

-+ 10. 50

Table 7.

&Gt T. P.

BT BIKAE

LBERESL « MHERF (BLZEED

Water-yearly, plentiful, ordinary, low and scanty runoff (dependent variables)

ok e SEK - K - BRI E (ERZEER)

and related hydrological factors (independent variables) for treatment

period of each experimental watersheds.

(1) k)il » e KAMIKAWA « KITA-TANI watershed
i‘-‘L Py i
i S it & % &2 Independent variables
) —_DREH ®* o E B
(11~108) Dependent variables NINOSAWA Base obser-
Water-year observation station [vation station
R 7p 7o 7 7s Pk Ppx Px ex
(Nov. -Oct. ) mm mm mm mm mm mm mm mm mm
1954 869. 3 603.7 135. 6 90. 40 39. 60 1,468 1,542 596 1.2
55 1207. 6 819.5 233.6 | 113.09 41,43 1,874 1, 468 573 1.2
56 1073. 2 730.7 179.7 | 115,03 47,80 1,434 1,874 676 1.4
57 935.9 628, 3 172. 4 93.51 41,68 1,370 1,434 507 0. 9
58 1000. 6 670, 1 182.2 | 107.02 | 41.31 1,391 1,370 552 1.3




HBLZEL, & QITRRSBIIRIICIIETHE(D) GhE - B8 - HRIO — 23—
2) & -2 5 .iR KAMABUCHI - No. 2 watershed
: Lt hvA 3 Ay
Ko g £ z & Independent variables
(2~11/) Dependent variables 1 =
Water-year No. 1 watershed
(Dec. -Nov.) R 7v 7o ‘ 7 7s Ry 73 701 711 751
. mm | mm mm mm mm mm mm mm mm mm
1948 2,061 | 1,759 | 191.0 1 94.05 17.58 1,902 1,630 182.7 | 78.00 10. 96
49 1,843 | 1,527 238.9 [ 69. 58 7.28 1,654 1,390 | 216.2 | 43.01 4.50
50 1,732 | 1,479 182. 4 ‘ 63. 61 6.52 1,596 1,361 1}2. 7 57.92 4.57
51 1,647 | 1,408 152.5 ‘ 75.77 11.20 1, 508 1,292 151.5 | 59.31 5. 34
52 2,130 | 1,855 172. 4 \ 83.32 | 19.05 1,902 1, 666 149.6 | 71.75 14. 40
53 2,339 | 2,083 170. 1 ; 73.73 | 12.91 2,074 1, 845 159.8 | 60.77 8. 06
54 1,457 | 1,217 173. 2 59.71 6.77 1, 290 1,078 158.8 | 49.73 3. 67
55 2,285 | 1,971 225, 6 79. 49 ! 8.04 2,054 1,790 191.5 | 66.76 5. 63
56 2,295 | 1,954 ‘ 232.1 93. 47 ‘ 15. 34 2,019 1,725 203. 1 80. 57 10, 16
57 2,148 | 1,853 | 184.7 93.35  17.05 1,956 1, 686 168.2 | 86.57 15. 55
58 2,396 | 2,005 261.4 | 115.73 r 13. 57 2,192 1,828 250, 5 | 104. 16 9. 58
8) £ J-® iR TAKARAGAWA.SHOZAWA watershed
K &3 - - Indej;?enéznt%ar%bles
(11~10R) Dependent variables N i
Water-year | HONRYU watershed
(Nov. -Oct.) | mlfn Iﬁfri[’l
1949 (1,756) 2, 845
50 (1,915) 3,168
51 (1,434) 2,280
52 1,863 3,037
53 1,835 2,905
54 1,442 2, 409
55 1,757 2,597
56 1,674 2,662
57 1,821 2, 830
58 1,820 2, 804




KRBT S

(4) BoRrl - BELLTITILE
TATSUNOKUCHIYAMA -MINAMI-TANI and KITA-TANI watershed

2156 5

7K % e Dependent vari,at\)les 2
(1~12) 3] N it
Water-year MINAMI-TANI watershed KITA-TANI
(Jan. -Dec.) R 7 7o 7 7 ’ R ' 7» 7o
mm mm mm mm mm mm mm mm
1944 139.0 117.1 12.59 7. 46 1.77
45 666. 6 605. 1 34, 84 21,35 5. 29 685. 7 623. 3 37. 49
46 499.0 431. 4 37.18 20.76 9. 69 569, 0 504. 4 37.04
47 268. 5 226. 2 22.39 13. 89 6. 05 324.5 283.5 23.83
48 307.3 275.6 17.74 9.92 3.99 389.5 352.2 21.01
49 490, 1 427.7 30. 08 21.80 10. 55 602. 2 529.9 37. 56
50 380. 7 313.2 38. 57 21. 32 7.62 483.7 404.7 47.23 [
51 468.7 416.0 29.01 16. 34 7.36 549. 5 495. 8 32.08 |
52 528.0 467.5 34, 50 18. 34 7.60 621.0 572.1 28.32
53 641.7 590. 2 27.52 17, 42 6. 50 745.5 701.2 23.19
54 661.5 592.8 38.11 21,06 .9.51 718.9 658. 4 34. 85
55 305.6 267.0 19. 54 12. 86 6.21 328. 1 303.0 14.56
56 347.9 301. 1 26, 57 14, 34 5. 89 372.2 342. 4 18,32 |
57 466, 3 418, 7 25. 62 15.52 6. 45 461.3 432.7 15. 02
58 218.8 183.7 18. 20 11.71 5. 24 251.6 224.9 14, 37
(5) W.W.G. + B4 WAGON WHEEL GAP. B watershed
7K 3 fit & % b
(10~1118) Dependent variables
Water-year
©ctNovd | | | mm | mm | omm | mm | me
1919 151.6 106, 2 19. 44 16. 59 9.38 154. 4 111, 9
20 217.2 164.6 22.90 19.12 10. 53 199. 6 151. 8
21 211.6 143.5 29. 45 24,97 13. 68 175. 2 118.7
22 222.8 157.3 27.93 24,20 13. 37 173.5 119. 8
23 182.2 120.0 26. 28 22.95 12.96 | 154.8 100. 1
24 203.5 139.3 27.81 23.53 12,93 180. 4 124.6
25 125.8 65.7 25.76 22. 41 11.99 108. 4 57.2
26 128.2 79.2 21..27 18. 28 9. 50 111.2 67.0




WL, & TRESRIRINIC RIETHEC(LD)  (hE - H8 - &IO — 25 —
W WA %=
Independent variables
- IR X I
watershed EBase olﬁlgervatiof;g station% Sgsgfvh%fg;gﬁ;g;]ogg&gégA
7 7s Pr Ppr ' pr Er tr
mm mm mm mm l mm mm °C
835 1, 295 i 604 1,337 14.6

20. 76 4.15 1,424 835 1,221 1,244 14.0

19. 35 8.19 1,352 1,424 l 1,045 1,112 14.6
11.87 5.31 917 1,352 725 1, 260 13.7
11,52 4.74 1,199 917 877 1,152 14.9
24.58 10, 17 1,337 1,199 1,013 1,059 14.2
24,02 7.69 1,235 1,337 787 1,171 14.6
15,19 6.39 1,211 1,235 ‘ 903 1,183 14.1
14,11 6. 50 1,420 1,211 1,061 1, 166 14,2
14.90 6.15 1, 503 1,420 1,232 1,138 14. 4
17.73 7.83 1,481 1, 503 1,247 1,119 14.6

7. 40 3.14 1,058 1,481 801 1, 207 14.8
8.13 3.32 1,177 1,058 906 1,200 14. 1
9.70 3.90 1,224 1,177 1,032 1,172 14.2
8.76 3.51 1,007 1,224 I 742 1, 208 15.3

h 3 % &
Independent variables
A &
A watershed

Y04 714 754 1 Py Dw Dow Dasw tw tew
mm mm mm mm mm mm mm °F °F
18. 31 15.51 8. 64 537 166 172 257 52. 4 31.3
21. 14 17.13 9. 49 571 123 129 297 50.0 30. 5
25. 56 20. 18 10. 76 576 115 177 251 51.1 32.1
23. 45 19. 84 10. 39 545 226 157 253 52.5 3L.1
23,69 20, 08 10. 98 618 117 266 256 49,3 31.4
25.01 19.93 10. 84 432 160 104 269 51.3 30.7
21,61 18.98 10. 64 556 151 221 214 50.0 32.5
19.05 16. 41 8.72 464 85 165 187 51.2 31.9




Table 8.

£FABITIED T.Pic I3 2KER M BOMERE « £ OEHIH L 02k X UCEOREZ(L

Estimate, difference between observed value and estimate and chronological changes of

differences of water-yearly runoff for treatment period of each experimental watersheds.

(6) (7)
Lo & (2 W & (5 BT T 5 | e s

WO BR ok B ok g | = | #HEHEOEBEY | EREE HEEEoZEGHED P@%'J%:‘*t.(ﬁﬁ(lil) ) %@Jiof_’#‘lﬁ "

o . roportion (range roportion o

Experimental Water-year Estimate Variation of  Difference (range) between of difference to variation to

estimate observed value and estimate estimate estimate

watersheds mm mm mm % %
+ ) 1954 828.5 22,2 + 40.8 (+ 18,6~ 63.0 + 5 (+ 2~+ 8) 3
e A 55 1,109.0 62.8 + 98,6 (+ 35.8~+161.4 + 9 (+ 3~+15% 6
56 805.0 21.8 +268. 2 (+246.4~+4290.0 +33 (+31~+36 3
KAMIKAWA 57 760. 8 23.7 +175.1 (+151.4~+4198.8 +23 (+20~+26 3
KITA-TANI 58 775.3 22.7 +225.3 (+202.6~+248.0 +29 (+26~+432 3
1948 1,972 81 + 89 (+ 8~+ 170 + 5 (+ 0~+ 9 5
49 1,748 99 + 9 (— 4~ 194 + 5 (— O~+11 6
% 4 50 1,695 1056 + 37 (— 68~+4+ 142 + 2 (— 4~+ 8 6
= 51 1,616 115 + 31 (— 84~+4 146 + 2 (— 5~+ 9 7
2 = R 52 1,972 81 + 188 (+ 77~+ 239 + 8 (+ 4~+12 4
53 2,127 79 + 212 (+ 133~+ 291 +10 (+ 6~+14 4.
KAMABUCHI 54 1,419 144 + 38 (— 106~+ 182 + 3 (— 8~+13 10
55 2,109 79 + 176 (+ 97~+4 255 + 8 (+ 5~+12 4
No. 2 56 2,078 79 + 217 (+ 138~+4 296 +10 (+ 7~+14 4
57 2,021 77 + 127 (+ 50~+ 204 + 6 (+ 3~+10 4
58 2,234 84 + 162 (+ 78~+ 246) | + 7 (+ 4~+11) 4
1949 1,636 52 (+ 120%g+ 68~+ 172 + 7 (+ 4~+11 3
5 i 50 1,839 46 (+ 76)(+ 30~+ 122 + 4 (+ 2~+ 7 3
y . 51 1,282 98 (+ 152)(+ 54~+ 250 +12 (+ 4~4+20 8
ol iR 52 1,757 45 + 106 (+ 61~+ 151 + 6 (+ 3~+ 9 3
53 1,674 49 + 161 (+ 112~+ 210 +10 (+ 7~+13 3
TAKARAGAWA 54 1,363 85 + 79 (— 6~ 164 + 6 (— 1~+12 6
55 1,481 69 + 276 (+ 207~ 345 +19 (+14~+423 5
SHOZAWA 56 1,522 64 + 152 (+ 88~+ 216 +10 (+ 6~+14 4
57 1,627 53 + 194 (+ 141~+ 247 +12 (+ 9~+15 3
58 1,611 54 + 209 g+ 155~ 263 +13 (+10~+16 3

S MM

£ 95T &



1944

169. 2 90. 2 — 30.2 (—120, 4~ 60.0 —18 53

45 456, 9 166.7 +209.7 (+ 48.0~+4376.4 +46 37

46 455.6 81.7 + 43.4 (— 38.3~+125.1 +10 18

s o o1 47 314.1 240.0 — 45,6 (—285.6~-+194, 4 —15 76

‘ - 48 261.9 76.3 + 45.4 (— 30.9~+121.7 +17 29

K] 7 49 452.0 116.3 + 38.1 (— 78.2~+154.4 + 8 26
50 381.2 66. 1 — 0.5 (— 65.6~+ 65.6 — 0 17

TATSUNOKUCHI- 51 403.8 137.8 + 64.9 (— 72.9~-4202.7 +16 34
52 496.6 118. 4 + 31.4 (— 87.0~+149.8 + 6 24

YAMA 53 553. 1 106. 1 + 88.6 (— 17.5~+194.7 +16 19
54 534. 8 102. 1 +126.7 (+ 24.6~+228.8 +24 19

MINAMI-TANI 55 293.6 87.0 + 12,0 (— 75.0~+ 99.0 3 + 4 30
56 357.0 138.9 - 9.1 —148 0~+129.8 -3 39

57 390.5 116.7 + 75.8 (— 40,9~+192.5 +19 » 30

58 172.9 136. 2 + 45.9 (— 90.3~+182.1 +27 (—52~+105) 79

1945 480.6 132.9 + 72.2~+338.0 +43 28

46 471.2 64.9 + 32.9~+162.7 +21 14

“ o 0l 47 288, 1 177.6 —141,2~+214.0 +13 62
48 287.8 63.7 + 38.0~+165.4 +35 22

T+ 5 49 464.8 89.0 + 48, 4~+226.4 +30 19
50 392.2 50, 1 + 41.4~+141.6) | +23 13

51 406. 2 103. 2 + 40, 1~+246. +35 25

TATSUNOKUCHI- 52 513.9 91.9 + 15.2~+199. og +21 18
53 573.7 84,7 + 87.1~+256.5 +30 15

YAMA 54 555.9 82.7 (+ 80.3~+245.7 +29 15
55 294.3 66. 7 — 32.9~+4100.5 +12 23

KITA-TANI 56 362. 1 105.7 — 95,6~+115. % + 3 29
57 397.6 87.4 (— 238.7~+151.1 +16 22

58 187.3 114.3 — 50,0~+178.6) | +34 61

1919 157.8 5.2 - — 1l.4~— 1. — 4 3

20 201.7 6.9 + + 8.6~+ 22.4 + 8 3

W. W.G. B#& 21 178.0 5.6 + + 28,0~ 39.2 +19 3
22 176.4 5.5 + + 40.9~+ 51.9 +26 3

WAGON WHEEL 23 158. 2 5.2 + + 18.8~+ 29.2 +15 3
24 183.1 5.9 + + 14,5~ 26. 3 +11 3

GAP B 25 113.1 6.9 + §+ 5.8~ 19.6 +11 6

26 115.8 6.7 + + 5.7~+ 191 +11 6

*  95% (RN
95% confidence coefficient

|
|
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Table 9.

Haeritio T. Poicsksd 58k BoHEl - £ OEMEE DEE X CEDKRELL

Estimate, difference between observed value and estimate and chronological changes of

differences of plentiful runoff for treatment period of each experimental watersheds.

(6) (7)
‘ M _ @ @ w e BEICHT 5% | HEmceTs
@ B B K Eis o' fE fEEoZBRER* | FAIHE & #EEo 2D Pd)%ﬂé}“t,(ﬁm() 5 %‘@@?}?Uﬁf
. : Variation of |Difference (range) between| ' LoPO: F1Om \IANEE roporiion o
Experimental Water-year Estimate estimate observed value and estimate] ©f difference to varlta_tlo% to

tersheds estimate estimate

wal mm mm mm % %

i i 1954 574.6 24.9 + 29.1 (+ 4.2~+ 540) | + 5(+ 1~+9 4

it B 55 758. 1 70.3 + 61.4 (— 8.9~+131.7 + 8 (— 1~+17 9

56 559. 2 24.4 +171.5 (+147.1~+195.9 +31 (+26~+35 4

KAMIKAWA 57 530. 3 26,5 + 98.0 (+ 71.5~+124.5 +19 (+14~+24 5

KITA-TANI 58 539. 8 25. 4 +130.3 (+104. 9~+155.7 +24 (+19~+29 5

- e S e o B _

! 1948 1,693 58 + 66 (+ 8~+4+ 124 + 4 (+ 1~+7 3

| 49 1,473 75 + 54 (— 2l~+ 129 + 4(— 1~+9 5

a 50 1,446 78 + 33(— " 45~+ 111)| + 2(— 3~+ 8 5

£ li 51 1,383 85 + 25 (— 60~+ 110 + 2(— 4~+ 8 6

2 2 R 52 1,726 56 + 129 (+ 73~+ 185 + 8 (+ 4~+11 3

7

53 1,890 54 + 193 (+ 139~+ 247 +10 g+ 7~+13) 3

KAMABUCHI 54 1,186 108 + 381 (— 77~+ 139 + 3 (— 7~+12) 9

55 1,839 53 + 132 (+ 79~+ 185 + 7 (+ 4~+10) 3

No. 2 56 1,780 54 + 174 (+ 120~+ 228 +10 (+ 7~+133 3

57 1,744 55 + 109 (+ S4~+ 164 + 6 (+ 3~+ 9 3

58 1,872 53 + 133 (+ 80~+ 186) | + 7 (+ 4~+10) 3

1944 151.9 79.6 — 34.8 (—114.4~+ 44.8) | —23 (—75~+303 52

45 429.2 147.1 +175.9 (+ 28.8~+323.0) | +41 (+ 7~+75 34

m o 1 W 46 414. 4 72,1 + 1.0 (— 55.1~+ 8%.1) | + 4 (—13~+22) 17

47 302.2 211.8 — 76.0 (—287.8~+135.8) | —25 (—95~+45) 70

7] P 48 232. 4 67.4 + 43.2 (— 24.2~+110.6) | +19 (—10~+48) 29

49 419.6 102. 6 + 8.1 (— 94.5~+4+110.7) | + 2 g—23~+263 25

TATSUNOKUCHI- 50 346.3 58.3 | — 33.1 (— 9l.4~+ 25.2) | —10 (—26~+ 7 17

YAMA 51 377.2 121. 6 + 38.8 (— 82.8~+160.4) | +10 (—22~+43) 32

52 460.5 104.5 + 7.0 (— 92.5~+4111.5) | + 2 (—21~+24) 23

S EE WY
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MINAMI-TANI

TATSUNOKUCHI-

W.W.G. B # 20
WAGON WHEEL 22
GAP B 24

54

Lol 48

ik 50

KITA-TANI 55

507.7

486, 8
261.6
334. 8
363. 2
142.0

Ll o SR o ol ol ol o
NNN RO

95% 15 4B

95% confidence coefficient

+ 82.5 (— 11.1~+176.1)

+106,0 (+ 15.9~+4196.1)
+ 5.4 E— 71, 4~+ 82.2)
— 33.7 (—156.3~+ 88.9)
+ 55.5 (— 47.5~+158.5)
+ 41.7 (— 90.1~+173.5)

+16 (= 2~+35) |

+22 (+ 3~+40)
+ 2 (—27~+31
—10 —-47~+27§
+15 (—13~+44
+29 (—64~+122)

18

19
29
37
28
93

+167.1 (+ 39.5~+294.7)
+ 71.1 (+ 8.2~+134.0)
+ 7.0 g—les. 1~+179.1)

+ 30.6~+154.2)
+ 94.7 (+ 8.5~+180.9)

+ 45.0 (— 3.6~+ 93.6)
+114.2 (+ 14.2~+214.2%
+ 90,9 g+ 1.8~+180.0
+168.6 (+ 87.1~+250.1)
+146.3 (+ 66.2~+226.4)

+ 39.3 (— 25.3~-+103.9
+ 1.0 (—100.9~+102.9
+ 60.8 (— 23.9~+4145.5
+ 67.9 (— 42.8~+178.6

RO NYORow
PUTO OONVOVOO

FHE
—— e N DD

+
+ 5.8~+ 15.2)
+

+37 (+ 9~+65)
+16 (+ 2~+31)
+ 3 E—60~+65)
+36 (+12~+59)
+22 (+ 2~+42)

+13 (— 1~+426)
+30 (+ 4~+56)
+19 (+ 0~+437)
+32 (+16~+447)
+29 (+13~+44)

+15 (—10~+39
+ 0 (—30~+130
+14 (— 6~+39
+43 (—27~+114)

-3 g— 6~— 0)
+10 (+ 7~+13)
+23 g+2o~+26
+34 (+31~+37
+22 (+19~+26

+14 (+1l~+17
+19 (+11~+28
+22 (+15~+28)

NWOVW HWWWW

RIS AU

—
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Table 10.

#RBRTE D T. Pk %Ki B OHEEN « £ OHKMIE & D% K CZDRAEZR(L

Estimate, difference between observed value and estimate and chronological changes of

differences of ordinary runoff for treatment period of each experimental watersheds.

(6) (7)
o ‘ (2) 8) w (6) WEECHT 5% | HEEICHTS
e B o B ok F # = & HEHEOLBE* | EHIE &L HEEOZEHED PUJ%'J.%;.(ﬁu(EH) ) %E}i?ﬁ“&ﬂﬁf
. . Variation of |Difference. (range) between| - [1OPOrtion (range roportion o
Experimental Water-year Estimate estimate observed value and estimate of dlffprertlce to varlta}tlor; to

tersheds estimate estimate

wa mm mm mm % %

+ J 1954 135.6 7.0 0(— 7.0~4+ 7.0 0 5

b 5 55 200. 8 19.9 + 32.8 (+ 12.9~+4 52.7 +16 (+ 6~+26 10

56 130. 1 6.9 + 49.6 (+ 42.7~+ 56.5 +38 (+33~-+44 5

KAMIKAWA 57 119.8 7.5 + 52,6 (+ 45.1~+ 60.1 +44 (438~+50 6

KITA-TANI 58 120. 2 7.2 + 62.0 (+ 54.8~+ 69.2 +52 (+46~+58 6

1948 182.7 21.8 + 8.3 (— 13.5~+ 30.1 + 5 (— 7~+17 12

49 211.5 31.6 + 27.4 (— 4.2~+4 59.0 +13 (— 7~+28 15

% iy 50 174.1 19.9 + 8.3 (— 1ll.6~+4 28,2 + 5 (— 7~+16 11

51 155.9 18.4 — 3.4 (— 21.8~+ 15.0 — 2 (—14~+10 12

2 = R 52 154.2 18.5 + 18,2 (— 0.3~+ 36.7) +12 (— O~+24 12

53 163.0 18.5 + 7.1 (— 1l.4~+ 25.6 + 4 (— 7~+16 11

KAMABUCHI 54 162. 2 18.5 + 11.0 (— 7.5~+4 23.5 + 6 (— 5~+18 11

55 190. 3 24,0 + 35.3 (+ 11.3~+4 59.3 +19 (+ 6~+31 13

No. 2 56 200. 2 27.3 + 31.9 (+ 4.6~+4 59.2 +16 (+ 2~+430 14

57 170. 2 19.3 + 14.5 (— 4.8~+ 33.8 + 9 (— 3~+420 11

58 241.0 43.9 + 20.4 (— 238.5~+ 64.3)'| + 9 (—10~+27) 18

1944 8. 49 4.00 + 4.10 E+ 0.10~+ 8.10 + 48 (+ 1~+4+ 95 47

45 16. 93 4.70 +17.91 (+13.71~+422.61 +106 (+78~+4134 28

|/ o 111l 46 23.33 3.73 +13.85 (410, 12~+17.58 + 59 (+43~+ 75 16

47 11.95 3.35 +10.44 (+ 7.09~413.79 + 87 (+59~+4115 28

Rzl £ 48 15.26 2.65 + 2.48 (— 0.17~+ 5.13) | + 16 (— 1~+ 34 17

a 49 22.04 3.43 + 8.04 (+ 4.61~+11.47) | + 37 (+21~+ 52) 16

TATSUNOKUCHI 50 19. 31 2.75 [ +19.26 ()+16.51~+22. 01 +100 (+61~+115) 14

YAMA 51 17.73 2.28 +11.28 (+ 9.00~+13.56) | + 64 (+51~+ 77 13

52 21.67 3.00 +12.83 (+ 9.85 ~+15.83 + 59 (+45~+ 73), 14

W

SN G

£ 06T ¥



MINAMI-TANI 53 25.58 4,05 + 1.94 (— 2. 11~+ 5.99) | + 8 (— 8~+23) 16
54 26,27 4.44 +11.84 (+ 7.40~+16.28 +45 (4+28~+62) 17
55 16. 67 3.63 + 2.87 (— 0.76~+ 6.50 +17 (— 5~+39 22
56 15.21 2.18 +11.36 (+ 9.18~+13.54 +75 (+60~+89 14
57 17,66 2.17 + 7.96 (+ 5.99~+10.13 +45 (+33~+57 12
58 13.43 2.50 + 4.77 (+ 2.27~+ 7.27 +36 (+17~+54 19
1945 15. 58 6.72 +21.91 (+15.19~+28.63) | +141 (+98~+184 43
46 20. 54 5, 34 +16.50 (+11.16~+21.84) | + 80 (+54~+106 26
47 11.47 4.06 +12.36 (+ 8.30~+16.42) | +108 (+72~+143 35
m o [ 1 48 14.10 3.94 + 6.91 (+ 2.97~+10.85) | + 49 (+21~+ 77 28
49 19. 46 4,88 +18.10 (+13.22~+22.98) | + 93 (+68~+118 25

N
e fal 50 17.35 3.63 +29. 88 g+26. 25~+33.51) +172(2L151~+193% 21
: 51 16: 10 3.13 +15.98 (+12.85~+19.11) | + 99 (+80~+119 19
TATSUNOKUCHI 52 19.28 4.28 + 9.04 g+ 4,76~+13,32) | + 47 (+25~+ 69) 22
YAMA 53 22.39 5. 80 + 0.80 (— 5.00~+ 6.60) | + 4 (—22~+ 30) 26
54 22.92 6.35 +11.93 (+ 5.58~+18.28) | + 52 (+24~+ 80) 28
KITA-TANI 55 15.23 4.82 — 0.67 (— 5.49~+ 4.15) | — 4 §—36~+ 27) 32
56 14. 10 3.01 + 4.22 (+ L.21~+ 7.23% + 30 (+ 9~+ 51) 21
57 16. 04 3.03 — 1.02 (— 4.05~+ 2.01) | — 6 (—25~+ 13) 19
58 12. 63 3.19 + 1.74 (— 1.45~+ 4.93) | + 14 (—12~+ 39) 25
1919 18. 21 4,32 + 1.23 (— 3.09~+ 5.55) | + 7 (_—17~+31§ 24
A 20 24.52 1. 90 — 1.62 (— 3.52~+ 0.28 — 7 (—l4~+11 8
W.W.G. B # 21 25. 66 2.61 + 3.79 (+ 1.18~+ 6.40 +15 (+ 5~+25) 10
22 18. 60 5.54 + 9.33 (+ 3.79~+14.87 +50 (+20~+80) 30
WAGON WHEEL 23 27.03 284 | — 0.75 (— 3.59~+ 2.09) | — 3 (—13~+ 8) 11
GAP B 24 28. 46 2.58 + 4.35 (+ 1.77~+ 6.93) | +19 (+ 8~+230) 11
25 28.75 1.65 + 2.01 (+ 0.36~+ 3.66) | + ¢ (+ 2~+15) 7
26 23.17 2.96 — 1.90 (— 4.86~+ 1.06) | — 8 (—21~+ 5) 13

*  95% R

95% confidence coefficient,

UHBEEEEH 2 > 2 UZWY
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Table 11.

differences of low runoff for treatment period of each experimental watersheds.

bt T. Ptk 20K & OHEE « £ DB E D ds LV DRKRAE

Estimate, difference between observed value and estimate and chronological changes of

(1)

(2)

(3)

(4)

(5)

6)
ifﬁ;z u‘lb X 5%

] ) : ) ° ) § o i i’fﬁﬂ:ﬁﬂd‘]@'é
M B owm W oK Ho| W E E | MEEEOZEBEY | EHIE & HEE 2@ P DEF . (&L(l—iﬂ) ) %Eﬁbi?’“ ;
. ropor 1on (range roportion O:
Experimental Water-year Estimate V%‘;‘ggﬁed Eggﬁgigci a%i:nagrfg ::tti‘rlrvg?cg of difference to variation to
watersheds . estimate estimate
mm mm mm % - %
+ ) 1954 87.25 6.26 + 3.15 (— 3. 11~+ 9.41) | + 4 (— 4~+11) 8
1t ~ 55 105. 32 14,99 + 7.77 (— 7.22~+22.76) | + 7 (— 7~+22 14
: 56 92. 40 17.30 +22.63 (+ 5.33~+39.93 +25 (+ 6~+43§ 19
KAMIKAWA 57 83.06 10, 56 +10.45 (— O. 11~+21.01§ +13 (— 0~+25 13
KITA-TANI 58 77.38 5.22 +29. 64 (+24.42~+34. 86 +38 (+32~+45 7
|
1948 78.80 | 8.80 +15.25 (+ 6.45~+24.05) | +19 (+ 8~+31) 11
49 48,25 | 8.27 +21.33 +13 06~+29.60) | +44 (+27~+61) 17
% o 50 61.27 : 7.10 + 2.34 4.76~+ 9. 44§ + 4 (— 8~+15) 12
51 62. 48 7.10 +13.29 (+ 6.19~+20.39 +21 (+10~+33) 11
R R 52 73.35 ’ 7.92 + 9.97 (+ 2.05~+17.89 +14 (+ 3~+424) 11
’ 53 63.76 7.12 + 9.97 (+ 2.85~+17. 093 +16 E+ 5~+27 11
KAMABUCHI 54 54,12 7.50 + 5.59 E— 1.91~+13.09 +10 (— 4~+24 14
55 68.99 } 7.42 +10.50 (+ 3.08~+17.92) | +15 (+ 5~+26 11
No. 2 56 81.05 | 9.23 +12.42 g+ 8.19~+421.65) | +15 (+ 4~+27 11
57 86.29 | 10. 34 + 7.06 (— 3.28~+17.40) | + 8 (— 4~+20) 12
58 101. 65 i 14,17 +14.08 (— 0.09~+28.25) | +14 (— 0~+28) 14
1944 4,47 2.17 + 2.99 (+ 0.82~+ 5.16) | + 67 (+18~+115) 49
45 10. 07 2.68 +11.28 %+ 8.60~+13.96) | +112 (+85~+139) 27
R N = B 46 14,20 1.93 + 6.56 (+ 4.63~+ 8.49) | + 46 (+33~+ 60) 14
47 7.55 1.74 + 6.34 (+ 4.60~+ 8.08) | + 84 E+61N+107) 23
i = 48 8. 52 1. 39 + 1.40 (+ 0.0l~+ 2.79) | + 16 (+ 0~+ 33) 16
49 13. 45 1.81 + 8.35 (+ 6.54~+10.16) | + 62 (+49~+ 76 14
TATSUNOKUCHI- 50 9.77 .68 | +11.55 E+ 9.87~+13. 233 +118(S-101~+135% 17
YAMA 51 10. 19 .19 + 6.15 g+ 4.96~+ 7.34) | + 6C g+49~+ 72) 12
52 12,07 .29 + 6.27 (+ 4.98~+ 7.56) | + 52 (+41~+ 63) 11
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MINAMI-TANI 53 15.74 2.06 + 1,68 (— 0.38~+ 3.74) | +11 (— 2~+24) 13
54 16,76 2.34 4+ 4.80 (+ 1.96~+ 6.64) | +26 (+12~+40) 14
55 10. 15 1.98 4+ 2.71 {4+ 0.73~+ 4.69) | +27 (+ 7~+46) 20
56 8. 82 1.13 + 5.52 (+ 4.39~+ 6.65) | +63 (+50~+75) 13
57 11, 44 1.20 4+ 4.08 (+ 2.88~+ 5.28) | +36 (+25~+46) 11
58 7.91 1. 42 + 3.80 (+ 2.38~+ 5.22) | +48 (+30~+66) 18
1945 9.53 9. 69 +11.23 (+ 1.54~+20.92) | +118(+ 16~+220) 102
46 13. 21 8. 50 + 6,14 (— 2.36~+14.64) | + 47(— 18~+111) 64
) 47 8.07 6.55 + 3.80 (— 2.75~+10.35) | + 47(— 34~+128) 81
% oo 11l 48 8. 18 6.98 + 3.34 (— 3.64~+10.32) | + 41(— 45~+126 85
- 49 12. 26 2.85 +12.32 (+ 9.47~+15.17) | +100(+ 77~+124 23
el & 50 9.66 6.04 +14.36 (+ 8.32~+20.40) +149C+ 86~+211§ 63
) 1 9.92 3.08 + 5.27 (+ 2.19~+ 8.35) | + 53(+ 22~+ 84 31
TATSUNOKUCHI 52 11.38 262 |+ 273 (+ 01I~+ 535 | + 20+ I~+ 47 23
YAMA 53 14. 50 8.50 + 0.40 (— 8.10~+ 8.90) | + 3(— 56~+ 61 59
54 15. 37 10. 89 + 2.36 (— 8.53~+13.25) | + 15(— 55~+ 86 71
KITA-TANI 55 10. 19 10. 23 — 179 (— 8.44~+12.02) | — 18(—118~+ 83) 100
56 8. 66 2.91 — 0.53 (— 2.38~+ 3.44) | — 6(— 40~+ 28 34
57 10. 84 1.91 — 1.14 (— 0.77~+ 8.05) | — 11(— 28~+ 7 18
58 8.11 2.96 | + 0.65 (— 2.3l~+ 3.61) | + 8(— 28~+ 45 37
1919 19. 24 1. 40 — 2,65 (— 4.05~— 1.25) | —14 (—21~— 73 7
o~ 20 20. 45 1. 68 — 1.33 (— 3.0l~+ 0.35) | — 7 (—15~+ 2 8
W.W.G. B # 21 21.90 1.05 | + 3.07 %+ 2.02~+ 4.12) | +14 (+ 9~+19) 5
: - 22 22.09 0.90 4+ 2,11 (+ L2l~+ 3.01) | +10 (+ 6~+14) 4
WAGON WHEEL 23 20. 67 2.35 + 2.28 (— 0.07~+ 4.63) | +11 (— 0~+22) 1
GAP B 24 23.45 2.30 + 0.08 (— 2.22~+ 2.38) | + 0 g— 6~+13) 10
25 20. 84 1.01 + 1.57 (+ 0.56~+ 2.58) | + 8 (+ 3~+12) 5
26 20. 39 1.63 — 2.11 (— 3.74~— 0.48) | —10 (—18~— 2) 8

* o595 AT

95% confidence coefficient
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Table 12.

iR T. Pk 2 BKRHBOHEEN « £OEMEE DEB X

VDAL

Estimate, difference between observed value and estimate and chronological changes of

differences of scanty runoff for treatment period of each experimental watersheds.

) (2 (@ @ (5 i y
. ] . ) ) e T HEEMICATT 5% HEEICH T
i 5 ik 7K a3 E fiti HEEOLBEY | FHHIE L HEED D P(D%ljé'(%ﬁ(ﬁ) 5 %@Ji?%ﬂé\f
. . Variation of |Difference (range) between roportion (range roportion o
Experimental Water-year Estimate estimate observed value and estimate of cggienx;zrzge to vagslili%;):teto

watersheds mm mm — % Ty,

+ | 1954 37.61 2.73 + 1.99 (— 0.74~++ 4,72 + 5 (— 2~+13) 7

Jb N | 55 35.73 1. 85, + 5.70 (+ 3.85~+ 7.55 +16 (+11~+21) 5

| 56 43, 88 7.98 + 3.92 (— 4.06~++11.90 + 9 (— 9~+27 18

KAMIKAWA | 57 35. 92 5. 14 + 5.76 g+ 0. 62~+410.90 +16 (+ 2~+430 14

KITA-TANI i 58 32. 66 1.84 + 8.65 (+ 6.81~+10.49) +27 (+21~+32 6

1948 13.70 2.87 + 3.88 (+ 1.01~+ 6.75 +28 (+ 7~+ 50) 21

49 5.98 2.92 + 1.30 (— 1.62~+ 4.22 +22 (—27~+ 71 49

% o 50 6.06 2.91 + 0.46 (— 2.45~+ 3.37 + 8 (—40~+ 56 48

Y S1 6.98 2.79 + 4.22 (+ 1.43~+ 7.01 +61 (4+21~-+100 40

2 = 52 17.81 3.61 + 1.24 (— 2.37~+ 4.85 + 7 (—13~+ 27) 20

53 10. 24 2.62 + 2.67 (+ 0.05~+ 5.29) | +26 (+ 1~+ 52) 26

KAMABUCHI 54 4.99 3.07 + 1.78 (— 1.29~+ 4.85) +36 (—26~+ 97 62

55 7.33 2.76 + 0.71 (— 2.05~+ 3.47) +10 (—28~+ 47 38

No. 2 - 56 12,75 2.76 + 2,59 (— 0.17~+ 5.35) +20 (— 1~+ 42 22

57 19.19 3.92 — 2.14 (— 6.06~+ 1.78) —11 (—32~+ 9 20

58 12.05 2.70 + 1.52 (— 1.18~+ 4,22) | +13 (—10~+ 35) 22

1944 1. 87 2.02 — 0.10 (— 2.12~4+ 1.92) - 5(—113~+103% 108

45 3.57 2.50 + 1.71 (— 0.79~+ 4.21) +48(— 22~+118 70

B o @M 46 6. 04 1.79 + 3.65 (+ 1.86~+ 5.44 +61(+ 31~+ 90 30

47 3.21 1. 62 + 2.84 (+ 1.22~+1 4.46 +89(+ 38~-+139 51

7] 48 2. 86 1. 30 + 1,13 (— 0. 17~+ 2.43) +40(— 6~+ 85 46

_ 49 5.31 1. 69 + 5.24 (+ 3.55~+ 6.93) +99(+ 67~+131) 32

TATSUNOKUCHI 50 4. 04 1. 56 + 3.58 §+ 2.02~+ 5.14) +a«;§+ 50~+127) 39

YAMA 51 4,10 1.11 + 3.26 (+ 2.15~+ 4.37) +80(+ 53~+107) 27

- 52 4,87 1.20 + 2.73 (+ 1.58~+ 3.93) | +56(+ 31~+ 81) 25

B2l e S

&9ST ¥



MINAMI-TANI 53 6.75 1.93 — 0.25 (— 2.18~+ 1.68) | — 4 (—32~+ 25) 29
54 7.29 2.18 + 2.22 (+ 0.04~+ 4.40) | +31 (+ l~+ 60) 30

55 4. 46 1. 85 + 1.75 (— 0.1C~+ 3.60 439 (— 2~+ 81% 42

56 3.26 1. 05 + 2.63 (+ 1.58~+ 3.68 +81 (+48~4113 32

57 4,55 1,12 + 1.90 (+ 0.78~+ 3.02 +42 (+17~+ 66) 25

58 3.10 1.33 + 2.14 (+ 0.81~+ 3.47 +69 (+26~+112) 43

1945 3.35 4.16 + 0.80 (— 3.36~+ 4.96) | + 24%—1oo~+148) 124

46 5,72 3.65 + 2.47 (— 1.18~+ 6.12) | + 43(— 21~-+107) 64

] 47 3.28 2.81 + 2.03 (— 0.78~+ 4.84) | + 62(— 24~-+148) 86
Moo ool 48 2.89 3.01 + 1.85 (— 1.16~+ 4.86) | + 64(— 40~+168§ 104
49 5. 07 1.22 + 5.10 (+ 3.88~+ 6.32) | +101(+ 77~+125 24

A & 50 4.02 259 |+ 3.67 E+ 1.08~+ 6.26) | + 91(+ 27~+156§ 64
A 51 4,01 1.32 + 2.38 (+ 1.06~+ 3.70) | + 59(+ 26~+ 33
TATSUNOKUCHI 52 4,64 1.13 + 1.86 (+ 0.73~+ 2.99) | + 4 + 16~+ 6 24
YAMA 53 6.27 3.65 — 0.12 (— 8.77~+ 3.53) | — 2(— 60~+ 5 58
54 6.77 4,68 + 1.06 (— 3.62~+ 5.74) | + ( 53~+ 5 69

KITA-TANI 55 4,40 4,39 — 1.26 (— 5.65~+ 3.13) | — 29(—128~+ 1% 100
56 3.24 1.25 + 0.08 (— 1.17~+ 1.33) | + 3 — 36~+ 4 39

57 4,36 0.82 — 0.46 (— 1.28~+ 0.36) | — 11(— 29~+ 19

58 3.18 1.27 + 0.33 (— 0.94~+ 1.60) | + 10 — 30~+ 50) 40

1919 10. 71 0. 44 — 1.33 (— 1.77~— 0.89) | —12 g—17~— 8) 4

W.W.G. B # 20 12.19 0.59 — 1.66 (— 2.25~— 1.07 —14 (—19~— 9) 5
s e 21 12,06 0. 47 + 1.62 (+ 1.15~+ 2.09 +13 (+10~+17) 4
22 12,12 0.30 + 1.25 (+ 0.95~+ 1.55 +10 (+ 8~+13 3

WAGON WHEEL 23 12,53 0.40 | + 0.43 (+ 0.03~+ O. 83% +3 €+ Ot 7% 3
GAP B 24 12.82 0. 41 + 0.11 (— 0.30~+ 0.52 + 1 (= 2~+ 4) 3

25 11.33 0. 60 + 0.66 (+ 0.06~+ 1.26 + 6 (+ l~+11 5

26 9. 64 0. 41 — 0.14 (— 0.55~+ 0.27) [ — 2 (— 6~+ 3 4

*  95% {SHEE

95% confidence coefficient

Q¥ - §8 - i) (DBELIWAFYWINFCHY A>T NETUW
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Table 13. KAETIMEOEILE & 8ok « Fok - ok - DA ROBILRAT & DLkt
Comparison of total amount of changes in plentiful, ordinary, low and
scanty runoff with amount of changes in water-yearly runoff.
(1) (2) (3) - EF(%() Bk (5) (6)
. dEms Bz | =K e FEIK . UK .
B om |k & | FEMEOE | Giapiigos | %
Zba (3)—(4)
Amount of Total amount of I {8) & 100
Experimental Water- changes in changes in plentiful,| Difference P
watersheds year| water-yearly ordinary, low and (3)—(4) .
runoff scanty runoff !
mm mm mm | %
" i 1954 + 40.8 + 34.24 + 6.6 ! 16
I N 55 + 98.6 + 107.67 — 91 9
KITA-TANI + 175. + 166. 81 + 8.3 5
58 + 225.3 + 230. 59 — 5.3 2
1948 + 89 + 93.43 — 4 4
. 49 =+ 95 + 104.03 - 9 9
% i} 50 + 37 + 44.10 - 7 19
51 + 31 + 39.11 — 8 26
2 = iR 52 + 158 + 158.41 — 0 [0]
53 + 212 + 212.74 — 1 0
KAMABUCHI 54 + 38 + 49.37 — 11 29
55 + 176 + 178.51 — 3 2
No. 2 56 + 217 + 220.91 — 4 2
57 + 127 + 128.42 — 1 1
58 + 162 -+ 169.00 — 7 4
1944 — 30.2 — 27.81 — 2.4 8
45 + 209.7 <+ 206. 80 + 2.9 14
46 + 43.4 + 41.06 + 2.3 5
E 0o B W 47 — 45.6 — 56.38 + 10.8 24
48 + 45.4 + 48.21 — 2.8 [
] 1 49 + 38.1 + 29.78 + 8.4 22
50 — 0.5 =+ 1.29 — 1.8 360
TATSUNOKUCHI- 51 + 64.9 + 59.49 + 5.4 8
52 + 31.4 + 28.83 + 2.6 8
YAMA 53 + 88.6 <+ 85.87 + 2.7 3
54 + 126.7 + 124.36 + 2.3 2
MINAMI-TANI 55 + 12.0 + 12.73 — 0.7 6
56 — 9.1 — 14,9 + 5.8 64
57 -+ 75.8 +  69.44 + 6.4 8
58 + 45.9 + 52.41 — 6.5 14
1945 + 205.1 + 201.04 + 4.1 2
46 + 97.8 + 96.21 + 1.6 2
% o [ W 47 + 36.4 -+ 25.19 + 11.2 30
B 48 + 101.7 + 104.50 — 2.8 3
It N 49 + 137.4 + 130. 22 + 7.2 5
- 50 + 915 + 92.91 — 1.4 2
51 + 143.3 + 137.83 + 5.5 4
TATSUNOKUCHI-| 5 + 107.1 + 10453 + 2.6 2
53 + 171.8 + 169.68 + 2.1 1
YAMA 54 + 163.0 + 161.65 + L4 1
55 + 33.8 + 35.58 + 1.8 B
KITA-TANI 56 + 10.1 + 477 + 5.3 52
57 + 63.7 + 58.18 + 5.5 9
58 + 64.3 + 70.62 — 6.3 10
1919 — 6.2 — 6. 35 + 0.2 3
o 20 + 15.5 + 10.39 + 5.1 32
W.W.G. B# 21 + 33.6 + 35.38 — 1.8 5
22 + 46.4 + 52.29 — 5.9 13
WAGON WHEEL 23 + 24.0 + 23.9 + 0 0
24 -+ 20.4 + 21.44 — 1.0 5
GAP B 25 + 127 + 1474 2.0 16
26 + 12,4 + 10.05 2.4 19
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10« 11 - 20 ENENBIHD X 517t %. SHICHEEMOATE, EHIE &HEERE & DES L UB%DE
BECTHDOE NG ENSHM, ZhbCIFEHEL THOENGEN S HFOHERTH T 5H5E, #
EETH T 2 EHEOFEPENFh)~TRCTREIh T 5,
M—3. KEFHEOE(BEEK « FK « K - BKBFHLEBOELEET L OB
ERBUTROKEIIN BOEL R (EIE S HEMDE) &8IK « FK - JK « @RERLBOELE
HIRD &L olti% Table 13 1R Uiz, 2 QK ER LR o BEtcEEnRd 0,
BOENNIV, Tihbh, (RMOKESNSTNERITZEHETES 1o0RE b 5 %, Table 13

CEhE R BEE oL VEDSNIITIEME TCE BETH Y, UEOBTER2ERHTE S —
HERLTVWSEELTI2ISD,
M—4. T.P.ICH1FBKE - « K o EIK ¢ BKETHENTE L ZFEIKRFLOEF

Table 8~12 T, T.P.ickF2& MR EDOLELE (KA LHEEMEDOE) %, Table 7—{1)~(5) D
RIS TR &L TR 5 &, —HHBRRO TN ST 2Tk D EVEREEGRES S X SRS
nd, .

T, C.P RV TEIIELE &EbDTEHELMMMGRE b OREMIILRRTF, H5v R
BB R E T E SRER T L ELE L OHMBBERE A, £OfRE Table 14 T3 7

Table 14. &M D T. P. BT BKE « £K « FoK « K < BAKERHBEOELE L&

HRRET & OB R
Correlation between amount of changes in water-yearly, plentiful, ordinary,

low and scanty runoff and various meteorological factors for treatment
period of each experimental watersheds.

J& = R N
womo o om [PRHEOTER 4 e m oF | mmAw|F ¥ #
Experimental changes in Correlation
watersheds Tu x%off Meteorological factor coefficient |Significance
4R Px l —0.46 |
Ary ” — 0.43 '
Eoede B 7o ” | —o3 |
- dn ” i — 0.42 |
KAMIKAWA - ” Ppx ! + 0.12
| ” ex + 0.53
KITA-TANI ' Ars Ppr i — 0.55
‘ ” px ! — 0.51
” ex ; — 0.07 :
| HES KRR |
4R Water-yearly prec1p1tat1on 1 + 0.91 99.9
- at base observation station j
dr» ” + 0.89 . 99.9
A7, ’ ” =+ 0.48 ' 80
TR0 5~10 AKKE f
” | May~Qct. precipitation at. + 0.47 80
% .2 4R | base observation station |
e | v%i&ﬁ%@{k@l@ﬂf% ti ‘ + 0.18
. dr, | ater-yearly precipitation | .
KAMABUCHI at base observation station !
NO. 2 FHFEY D 5~10 AiEKE :
: ” May~Qct. prec1p1tat10n at; — 0.03
base observation station |
EMFLOKERKE
A7 . Water-yearly precipitation — 0.02
| at base observation station
AT 5~10 ARKR
” May~Qct. precipitation at — 0.17
base observation station
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& % o m [FRREOREE | _—
';tExl;sgrixéﬁnta{ﬁ Aﬁgount of A ® A ¥ %of?elﬁtio? 7R
watersheds ¢ n?fgfsf n Meteorological factor coefficient  |Significance
F)i-# R BB R OKERKE
TAKARAGAWA . 4R Water-yearly precipitation + 0.58 95
SHOZAWA at base observation station
S 4R Pr + 0.70 99.5
i« EE
TATSUNOKUCHI- ary ” ros 9
YAMA. - A:a ” + 0.24
13 .
MINAMI-TANI are pr + 0.02
u_] j N - 4R PT + 0.78 99.9
TATSUNOKUCHI- Arp ” + 0.78 99.9
YAMA - 470 4 1 8 gg
R Ar; ” .
KITA-TANI i o oo
> 4R Daw — 0.02
W-W.G..B& drp ” — 0.01
WAGON WHEEL 4ro ” — 0.25
Ar; ” + 0.52 80 -
GAP-B Ars ” + 0.31

Table 14 75, BMETHE D EVHEREEDHEBE VT E, ETEM « 2 SIROKERKE
EKE  BIK - FREREE, 5~10ABKE L FKRHE, FE) -« FIROKEEKE LKERLE, &
DA S B X OHEA ORERKR LR BSOBRIZE DD THETH S &8 Mbh5, 5k
‘Table 14 ZHWT, ELBEZ L > THELE (%) 2L > THEMILLMNLTH S,

M—5. KEFHERNDEK « FK - &K - BKETHBOBIE

Table 15. BRI DO/KEHE BPITIIT 58K « FoK o (8K - ERLHHBDOES
Proportion of plentiful, ordinary, low and scanty runoff to water-yearly
runoff of each experimental watersheds. '

E S # fit] B ok E|F ok E |/ K R | B K FE
Experimental Rate of 7p to R| Rate of 7, to R| Rate of 7, to R|Rate of »s to R
watersheds Period % % % %
+ Jede & C.P. 69.5 16.0 10. 1 4.4
KAMIKAWA .
KITA-TANI T. P. 67.8 17.6 10. 2 4,0
= g 89.0 7.8 2.8 0.3
2 B C.P. .
ERIER. (89.2) 7.5) (2.8) (0.5)
No. 2 T. P 85.3 9.9 4.0 0.6
to (85.7) (10.1) @7 (0.4)
? ﬁl’{&UNOKUCHI- C.P. 88.5 6.6 3.6 1.3
MINAMI TANI T. P. 87.5 6.7 3.9 1.5
IJ_I j /N
% ﬁTiUNOKUCHI- C.P. 88.7 6.0 3.6 1.4
MA
KITA-TANI T.P. 90. 2 5.5 2.9 1.2 )
s 61.5 16. 4 14,0 . 7.4
W.W.G. B % C.P. . y
WAGON WHEEL (64.2) (16.0) (12.8) 6.9
GAP.B T.P 66. 6 14.6 12.5 6.6
: (66.5) (14.7) (12.4) 6.7)




MIZE(L, & ITHERBRASNRNIRHC RIETEECL) (P - Ha - HRD — 39 —

KERBEDHT, BIK « FoK « KK « BARET R340 BFED VAL O— ik —E
ERTIDEVX IS, WE, KERERCHT o 4BREBORIS (EHELHEEHELOZTD &
SLBD) BEBK - FK KK - BREREEEL, EHBmBICOWTC. P, T.P. ZLiTRTE,
Table 15 DX 5T o7co 753, Bl 2H5REICW.W.G. « BHDC.P., T.P.tkI %% ->T
RNOKEIX LA BiE TS5 1SR - ABDLDERLTV 5,

V E82—HREL, & ITEBEFKE - BK - FK - EK - BRk&RHE
ICREZTRE

M Tl RD 5, £TT. Poickid K4 « Bk « ok « KK - iBk&EREOBILOHE,
L UAD EThIE, Lok (BE) kX UEEZLSMN - BHENC Ly, DV TEREROZ LD
FHil « BE L OI—2 TR BB BT 2 R OHMBLEOFGE, VW d X WIERTOLEE & 23
WRA L, EOME (6 BRE Lo b,

Blkird, KRZEL, & ITHRIRABIIDIKLE « 8K « FoK « ik + BRERH R ETHE OV
THET D,

V—1. KEFKHBOBHE

V—1—1) T.P.ici1F 52080 « BHENZIL

Table 8 ©, KMl LiEEMOELHB L, BOOI - BHAD 4 HAE, W.W.G. - BRO 1E k4
RV THIRTRTHFS L > TWwb, ZDZ &, T.PoitkWTKERHENDL S Ed#mMLA
BRI S5 & 2TT.

wic, £onE (ERfE L H#EEOZED+DLD) 255L, FLRBICX > TEDLDTELELT
555, bHBEOSIHBTIE, Eooll- AR ITIEOL 1 BKEZRFIE KE30~40mmH 5%
WARIZ 150~200mm< H A D, FhiTiZ270mm i hEL TV 5, W.W. G. « BATiX 10~50mm
HHEOMIE & 7 - T 5 (19194 DR OH A FBITIERS),

7o, WEMERAROKMRLIEZT, ThicxtTo8mosa (I, MNRLIEE) 2255, b
ED 5 i TIE5~6% < LWL EILL 2T, 20~30% witk, FHiTiT 0% 2T dDEE->Tw5,
W.W. G. » BAOBAILS~26% L7 > Tl b, |

b ORI & HEE I DEL D b O TWbIEFEINE b DTH 5. R, 1—3 Tilire &
BOYRBEMCES S ENTV B, VWE, FHEESS THEMOLHRLHET 5L, Tables o(4)
BMOX 3y, “%" OEBREDEN B X T OHEIICHT 5E413(5) - OO > ZAD L 5
Kb, ERSHEOTIRTS 5. MR, THA—, EEA+TRIND b OREHESS CIIH &%
(kOB ED S \VIIHE (G B PFEDPLDDTH S, bAED 5 iz W.W. G. « BRIZHT,
BAIIET 5 B 5>, B 5 I IR T b AR & TR O O BT, Licdi> T, Ht
SERLEEE RO T HCEE TR VD, EEROMESEY, b, EEAOLHES
KExvic®, T.P.ckFaKEREEOELBRENI IR DEIONEL LS (ZOZ LNME RN
X<bhd), Mk Lz, HHEZLHZLASEINMERNTH S5, MIMOFRME LD D%
EwSTEERB, KIL, FRO “E” B-FE Lo BOO - FAD 4 HAKET OV Tk
FHEPEVD T LD, E72, W.W.G. - BEO 1 GAFIEE « FIRE S — S CHROMEHETE
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TrEkB,

Fi » 2 SIRTREN+ & 78 o 2 1LEKE R 4 BKE, DTRIRICLT, F)I - PHRTIRI0EREH 1
K, BoOl - BATIRILEKSER 9 EKE, BOOIL « LB TUI14E7K4Erh 5 BKED Zhiciky
L, $REBOALCRE VTR Ly, Bl - BB LW W. G, « BHZIIEV. £3»<, &
BESZTREETE SHEMOGBETIRERS L, bBREOD 5 KT, 1H1%2KVvT, 20~30mm< 5\
D BHVEIRI00~150mm, FHICIE 200mm Fig &K - TWvb, ThEMNETALDLE, 3~4%05
10~15%Ri% &7 b, EFNIIE0% 2T DL o Tw5b, [AEkicLT, W.W.G. « BHTIZ6~40
mm e« 4~23% L7 > T\v5b,

V—1—2) FAic &7z, T. P.icdsid S ERem & MIRZ L & DRRAEM IR

V—1—1) €EWT, —SEREIT X BHHEEOREIC & DA VAERBRIIMT 53 0L 228
bhic, Ll, HEIE (MMB) RELFIRICI > TELELTH S, —F, KIREIT X 5 —Kokhk
o i X CRMIEEDRD ORECHEKERRFMFOERBELFBICL > TR > TV 5, ko
T, &N, BAKSIREGEZTELIPEVE2 LY T, KEREEOINER 2 HILOLE L &
FEHNCHIR  RET L, BWEONIBEGRS SHREL & QKR OBBLFM A LrDdT & LT 5,

L dES :

T. P. 0 & 1T/ ) —Ji 40. 8~268. 2mm (95% fEH#{ FIR 18. 6~246. 4mm) - 5~33% (95% {5 #i T
iR 2 ~31%) O THAHAEDONhD,

Z OBIMER ZIREMIC R D &, 19547K4E (40.8mm « 5%) X ¥ 1955 k4% (98.6mm « 9 %) Lk
<, 1956 /K4 (268.2mm - 33%) IKHk & D, FDHD 24 (175.1mm » 23% ; 225. 3mm + 29%)
BT BEAES LD DD, HINEBHEBRTIRTHTHILLMUERITH S, Zhicxd LT, Hil
DOEBERDE, FTI—2 Tl X 5T, 19544 9 A26 B OIRFRAEIZ X b FUNERMRITIZ 372
LVWEAEZZ 54D, mETE0%IE ORABERLBD VB Lz, Z i, B1955/KETITEH
BOBEE, 2WT, &£ EMABIAEN, 1956/KEIITE EMOED X {IK X h O BEREENS
DSt e < ELKRT, Livd, —EEbEL L LY, »o, £ EMOLDIRII» L VEELSHh, X
NGB DIKBLE D DRIBE L - 7o Z LVXARRICHE < Inve 195T/KERTAIC LTE « EMITKET L, LE
Wiz, &iftichic) 7~ ¥ « FBEROFESILED, 1958KFEIXINSOEEB WL UL L
{rotee —F, TOHRICIRMERBIFKRS DOKIL ORER « W fTobivic, Bk, BHRRTRI -
MIROLEEE BT S L, MERISFELTVBZ ENREDLND,

5T, FEMT, FEHICHRET 5.

14 H (19547K4E) DMLl £iE, BEIARCEELTVHDI, —7F, KEIZI0RRT}
DTHEPOMRNBILOMEIRIZE LI PARCT ERP oL LEFET . dotd, ZOBEOEEY
T, bFrEBC LTHEmMT 500 E5 LS EBLvbiF Ty, L2 L, MAROEEN L
KO « HEQHS ST TR, AEKRDBOBERED Th ol & b, HEROEELIT T LA
o LEEZITEMTESELE LD VRS, 1955KEQRIMT, —HK TEMEOHE, 2w
BEARDKRER « 4 « £4F  EMNITEY, HEROTN, &TKPEHDKRL DR LHELEDREL
PIBIKEL DIRIER Lol LILXBdDLELZDND, 1956/KERMERH S —EED 1 < T2
LEDITREDSBEOMMBLE I, HiFE « RIAIRBUFI95KEX D d—FE 2Kl bh, BEmENKE



WIZE L, & IRERSENIMBC BiE s E(1D) (hE - %5 - RO — 4l —

WHLICZ EEFET H. LvL, 1957TKFITIIMEDIFTILR R D, FKEITHTH OB E b i%
BT S ZITHRIRBOAD 7 ~ 4 ¥4 « KEEROTAEMIUE D, kHbORD - Hikowhnic X
DIHEIMENRK -7 b D EFE X BN D, 1958KEITIIHEMEOER VD UB LRk, —7F,
KEFDBIRBNT D - T MERERFR DT HENEE L LoD, 9B ETRLEORFERBER - L
Twh, TIE 2 DODOHEDKREREL, 19567K4E X D IXD7\VAT1957TKE X D i3S MR &l - o5
FEIHATH LB LDOLND, BRBVRSOEETOVTIL, BITHERE W.W.G. - BADOEESTH
E2bNBZLDE5T, SUCFOETLSNDT EET S,

DALESD, FiCX BHMEDOS L OZITAEARLIE (IR « it ERORTERE LEEORDH 5\
BEHABRBREOLLCHAETEIDLALDEND, Ik, HRHEESREINTE, BASEV» S
ﬂ%wméémgqu%hwﬁmﬁ%:Bf,LtﬂoT,ﬁ&ﬁ@@%%%k%h&v&wi@%&%
EEMEETHLLICLD, BRWOIBAZEORREHDO LAV, 2D FEICX SiHEEMED B2
CEBRTBOTIIEV 1 EEZ BN, £ZT12o0HAE L TC. POlHvTKFREE L HLVEER
BEDE 2 SN HKEMKE & EE & OMBRRE 2 & 25, Table 14 7T & 5 OB
BHREDLNI, XoT, Bk, LROBEDX S IEBKEESERLAVXSCRZ%. L
L, ZO#Emiahoits, TRbbE0LVWEoOl, »5VIEME LTSRS X v KR s
WEH c ENOEE L DR TR > THILERDZ X 5TBbNSDT, BiInbOBOETS
hpzrets,

ZH . 25R -

T.P. 0&F it h —531~217mm + 2~10% (T. P.11K4EH 7 ERE TH W TEHESS TE
FATE, TORBFTIRIZ 8 ~138mm « 0~7%) OFIFTHMMSSLLDEILS,

ZOWIMERENNCHD E, Bl - eBOBFED X 5 IV OZELEMIZL LD 50T, 1948k4 (1
F£H) CEHEBZTREMTE 28N (89mm - 5% ; TIR8mm - 0%) 3% D, 1949~1951/K4EiTiEi—
JSEIMERS B 5 & LT HEHEBS TERETERV LD LR - TV D, 1952KELNEIZ1954K4E D 1 4
EZHRWT, $TRUEHETEB8EM, L UAIMEKEL D PRI REVEM LR > Twh, £LT, 7Kk
FEOFFTIRTH THREMEMIAEKF CTH 5,

—7, WLOELE%S &, 1948KEDHEITHKITELR SN, —HORERLEARMESRIC SRR
DleHT YR LEMShic, DD, ZOMKERMIIEE TP Y Plellnot. LEL, KEHH
ZEOEMTHY, IR - EHHEEO I DHBICHIRARD SN 2\ 5 & LI d ok X 5 Chda £
D%1949~1952/KE T, BE6 + 9 ABEMBEOMM BT R DN DINIRE Sh, KEEHOK
RE L7 o TWice 1953~1957/K4E % CIIEE 4 ~5 AICK AN L THREBEZ B 7. 1958/KEICITER
KANEL, SLILOH, BEBEOUMCDITL>Tnb, Lichio T, KEKIBKEDRITIT LTS
WICEBEBBEORISIIICED, —HICXRTHE A X 5ot DEEET BT, 1948KET Bk &
T HLEMATRb, DT RRb—EORKSTE S SNAIREE 2 7o o 7253, 19497K4E DI v/ MEEA
PR CXEHOREITD D, 1952KELME LEVITEAD A k), BokE D EWEL, —Hic
BHAETHCESTCDTH S,

DAEdn, PAIMORERIER &HRRD LN LINTIEMEUS B LDEND X I TH D, —BED LS
CRLNDR, LaLl, LINOHELRERD, EbDTUNTETE EHODOBBBEE S -blr
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THL, EFLEERRIREVLOTIRIRVY ) XK KIHHFDE LOBMTHolh D, 1948KEL VW2 E
LBEOEMEKRED D HHRRIRBIT » o LIXB LI U, 1949/KE DA% & BEHUREE I Mo K E e b
BUBDH ot bEZXONEV, ETHE, —EEBO XS THAOHFAEZZEDLNS L LTH,1948
TKEE 35 X UN19527K 4R LARE oD B0 BT -~ T1949~1951KE D BEMA D In§ 5 2 &, 1952K4E LARE I BLHY
REBCKER LV DEVE LV TV RIEREREEES BRI 72BN 501, MMEREE
CELELTH Y, 195UKED T L EFREHEBS TEHETERVID Lo TV 5H T LIE, HRILEHLS
DEMHEMZTEZRTNTHETER Vb b HA, 195DKELRBITEREZ X 0 L IEMEN TSR
EVERS VT L5, EEDHEENLVOERMESNICHEELH S LT LTH 55, Table 14T, &
DRI R T HKER L EOMINIKERKE L & DD THEDIEHEBEBBRIED S Z L23bh o T,
Liedo T, B OMRIRZELIZF THYIT E RV B OLENL, BASERRFHEO LR VC LB dDLE
25N 5, 1949-1950-1951 - 19540D 4 fI/KAEIE, KEMKRDENEN2, 035~2,192mmTH 525, fho
7 EAKERTT2,500mm BLETHD. £, KERKED S LAERHBICKRESHETS L4060
530mmbl LOBEKE (FE LTH) Od-7AfkEARD L, Tablelo DX 5Thb. ThxiTh,

Table 16. 2 ¥, T.P. k5 J 5 B M 1 %
Numbers of large storm days for treatment period at KAMABUCHI.

7K

Water-year
BRKE
Daily

precipitation

1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958

mm

= 30 15 11 11 9 19 18 11 17 19 13 18
= 50 7 2 2 0 6 4 1 3 4 4

= 70 2 0 1 0 2 3 0

Zhd 4 ERECEEEOB VKRS 5722 L2 5 23bhv s, 30mmBTOEho BiZLE
Thl o TRERE V. ZNOSDOZ LIRERPICL > THS»TH S, LichioT, ERBKEDLK
F, RELEFEROPLVGETI, D ICHRELRESR U T il REME DL w0 TR
rwSz b,

E)N AR -

T. P. 0&fFibic ) —J& 76~276mm (1 fH7K4E 2R\ T5%E M TR 30~207mm) - 4~19% (1
HKERR TISHEMETIR 2 ~14%) OFETHEMAL LDbN 5,

T DEMEREITHED &, Bl - EBOBEO XS RILBOELEMIZ» D5 T, T. P&
bic ) KiKiCE W TEEROBMBER L7 > TV 5, TLT, LOFEMERMD b ) K LROHMEATH
FEridEbEbotmiid, T.P.R%0E (1958K4E) iTdh b7k b OBenER (209mm - 13%)
BHEDEND, 1 EKERZBRVTEHESZ CTREETEIMMTHEH, TOTIRTRENBEREZ AT
DITEFRTH 5,

TR LT, HRoZEbEAS &, §ik (I—2) DX 5IT19497K4E A 5 19527K4E 1T 1 TIREABST
Tnbh, £0%IT4A B S SIRERIFCIE LEVICRERER D, MEITERCERL TV o2
BFCh s,

MEOHEELZ 5 &, HIEREIREROBIEECIIFEENII-EVHEDLREV. Thb
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B, R X VAP RIS E 530 & LAbIREIMEs L £ o%oMM E oMtz d 54 L
D x 5708, TROLEFETHNEIRD LTV XS BRREBLEONGXTRLELLNS,

AEPFEECZE LWL, 2308 - 2 SROGAE ARG, BAFIREFOEEFIORVIC
HHOTRERVIEEZBNS, 100 A & LT Table 14 iTRT & 51, Mg & AERKE E0HEH
BIfRE D5 Lk D EVIEEMEERCD 5 2 L b5, £ I TREOBE LRk, HEEE»SKE
DOKERKE, KEBKED S LAKERPBECKES<PETHLEXON530mm EOMBKE (&L
TR Ob-Afash 5L, Tablel7 DX 5TH5, Lrl, ZhHOERICY - THAMFEAHOHE
HRTLCRFTETE RV SHORARETDHS .

Table 17. %)Il, T.P. 1tk F 5KKEMKE L FEFRAK

Numbers of large storm days and water-yearly precipitation
for treatment period at TAKARAGAWA.

7K
Water-year
EB&ZKE‘\\ 1949 1950 1951 1952 1953 1954 1955 | 1956 | 1957 | 1958
Daily ™~
precipitation .. _
mm S~
= 30 12 15 10 14 13 11 13 11 9 20
= 50 3 5 2 4 4 2 1 4 1 3
= 170 1 2 0 0 0 1 0 1 0
7J§7V {i [% 17J< &
ater-yearly
precipitation 2156 2329 1764 2258 2113 2018 2185 | 2065 [ 1936 | 2204
mm

Bmoal-Ee

T. P. D15E/KED 4 BAKEZRNT, 12.0~209. Tmm + 4~46% QI THEMHE—IGA LD BN 5,
L L, 2Fbi ) HEEROHEIZDLS L EHEESS THMAEHTE 5013b T 2 @/KETE
AN

—mwﬁm%ﬁﬁmmﬁét,zﬁﬁ(wﬁmﬁ)mx%tﬁm,L%%Eﬁﬁ%%fﬁﬁ?%é@m

(209.7mm + 46% ; 95% (54 FIR48.0mm « 9%) 2:H Y, THhBRKT, TORIIENESLLDENEL

57w (3 fg}j}kfﬁ), BB VILEIEEIS % CREET & T1945KE X D id/h a7t (12.0~126. 7Tmm
c4~24%) BHEDLNHBETH S, 772, 1L4EH (1954 K44 1Th78 D k& 7xsghn (126. 7mm »
24% ; B5BIEWH TFIR24. 6mm « 5%) 2B Sbh TV 5,

—%, I—2 CHRIHKROLEBELZENTHLRDI 51D, 1HEE (QUIKE) 5 2FEBTHT
T17.6ha (HEBEROIB0%) OIEHASE - WILSh, 7z, 2805 SROBENSEY RSN,
T D% 1946~1953 K EDHIZEBOIRERRAK - 7 H <~ v HEll - ¥V FE O AT T EERRES I
1954~195T/KEDMIE & / FHEF D72, BER - EHIC20~30%DRIRTHIHEZ 55 VWIRED DD
TK « TEOMIMVHTinbivic, 1958/KEEE MBI T W,

PlEd b, MEIABE LTRFAELTVH IS5 CH N5, 1KEIRERBIARSID & 5 Tl
WD TEYMIRFEMA T ERVAS, RRBEEIKERIMTD - 7= & TR AP o e LD E X B h
b, T LT, 1945/KFEIHDHIMLATRI, WHEEPRD LIcETHY, REDMEEZEL, TbbIY210
mm « 46% DM (95%EH TIR48mm « 9%) BEZDHDIE L b <fHm & LTHEH—ES BFG X PR
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L L, 19M46/KELIBRSEBENEFT LIZ LD TH D, LEVIEHRELOBRESTEINTV5, ¥
72, 19547KEELME DGR D 7o D B EME DAV BT b d DD, EHHIC/INE S THlsE b L3R DR
DEHRTH D, MBI LOBREIBRMTH > Bbh b, Licht>T, 1946/KELIEDHH &R
RBIMEKED TN L D AT 2, £LT, BHEEBHTEETESZEDLOTHRVI &2, Thbi
BETHbDLELDND, ,

L UisA D, 1946KELIEEFEO—COBMEILE TS LR D 20/ EbEHTH Y, £<1T1954
KEITVD UD LW A & D 515 mARIZ L & PSR4 Lisve ZHIEH - E)0OBE &
FRCERDAOREMERA LTV 5D EF X b5, AAIC, BINE & /KERKEOHBERREZ 25
L, Table 14 AT X5V BECHEBREALDOND, £ LT, RANNCISHKEDKERKE
B55 EHBRCEVED 1D Lo Twh(Table 7« (4), 7z, EHIE L HEEBEDZS— T, #INEHR %
TR e o 7o 4 BIKEE (1944 + 1947 » 1950 + 1956) 1I/KEMRKE S X CHEMOL IR WETH > 722 1T,
Table 7 » (4)35 X O° Table 18 TIEE 3 p 43t %, Table 18 12 X ¥ 1954k 4ED FIITIE W LE# T+

Table 18. | o @ i, T.P. W ¥ \F %5 W B ¥
Numbers of large storm days for treatment period at TATSUNOKUCHIYAMA.
N~k A
~Water-

%ﬁ%& YEAT| 1944 | 1945|1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958

/

gfel}:}irpitatio n\\
= 20 13 22 20 13 15 17 22 17 24 21 22 14 20 16 14
= 40 1 8 6 2 4 9 3 5 6 8 9 5 2 4 1
= 60 0 2 2 1 2 3 0 2 1 5 3 1 0 2 0

1953KEDHPEDTEL S5 TH B, LL, Ads, 1950 « 1952KELEDIPNI T TER V. THLHIX
SHREMOBTIRBLFMCIAZ LRI VELHRED DD EHEINDH, O EESHORBREH
PRI,

DErsTsE, 248 (1945K%E) dBAKEDEVET, VWb LS LWRHEEMD 2 O72dTidk
WA EWSBRVAET S8, (RROBENKE P oI LERT LRSI TH D, e HIEKER
K BVE1952 + 1053 « 1954874 L IBIEA LTHH DI, THBLOEX DIHBLLARE VT Lo 5L
BTELI,

BOMAL LA ¢

T. P. 24T 7z —J5 10. 1~205. Imm « 3~43% O THEIA A LD 5D, HADEH &Mk
T, EETbIcs THEROBERDS L, HEHOLHERAES VLI rrboT, EHES% CEH
TERVOII4ERER 5 BAKET, Ld s 5 BKENSIUTKELIMNIT. P. ORBICHI > T
LTENBALWEALIICELY, EEIND, 9 BEKED 95%EH TIRIZ 15. 2~87. Ilmm « 3~15% & 7
5TV 5,

—IEOEINER & RERICHRD &, 14EF (1945 K4E) KiADENM (205. 1mm - 43% ; 95% {SHT
fR72.2mm « 16%) 231, ZOBIXI4TKEDHMMEEISS TRMITE IRV 721FT, 1946~19547K
FORWE—591. 5~171. 8mm - 21~35% (95%154#A FIR15.2~87. 1mm * 3~15%) OHFTHEEICED
EOTHEPHEMPH LD LMD, S HIT, 1955 KA LAREE 4 B4 & ©—IG 10, 1~64. 3mm « 3~34% D
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HiFACHNA S EDBID ELTH, BEHEBHTEHTELLDTAERLL 2T,

—F, HMIROZSBEZELT 5 &, 19454 351210. 57ha GRBE M DF61%) DIMANKE S, IR
PRI Sz, 194645 5 A - HB19474. 7 B £ TORIC 6.63ha (§939%) DS SRR Sz,
1ATKEDHELBZI & IRE SN ic/D, MARKIC, BEEAK - 75 < v « 3 FoREME
BULEWIRET TS X 51T/ D, 1958KEITIE7L b OHERMIT - 720

DiEdD, MHEIRABELTRISHFEALTVEIICEDLIVS., Titbh, WRELARDIXIEA
Lo 7219547K B 1T Y BREIND R AT A L, 1946~19547KFE D D A MBS X 5 MRt E ot
LTHMEDRD (Q945KEITHERLT) BRET 5. THI, —BOKIREEIC D T1955~19587K4F
VIS ES—BRA L, BHESS CEHETELVEEOHNE R s EBFAT 5,

LU, 1MTKEENHOE L LR THRIRICAZRVEEX DN DR, RECHEME PRvw &,
F7z, 1946~1954KEDMTHHFEC LV IEMIELELTHB L BB LDBND, TOMEBIIARILE
LN D B EFE X D, ik Lc&RBOEE L FRIC, BAERREEPELLZEREEZON, K
BTN R & KERR KB OMBBERE 25 &, 2 ) BELERBE RSS2 D 5h 5(Table 14 28D, %
Z T Table7«(4) 2% 5 &, 1947/KEIIKERKE 917Tmm & W S HIRICRDPIRVETH - 72T & H3b
PBo. TOELSNEI—E, 1,000mm LA ETH 5%, 1955 « 19587K4EIT DV T H 1947/K4E & Rk DE X
NTEDZPL LAV, LEdoT, ZOWEROWTHMMEDEHEICOVWTIIREZELL S, L
2L, BREDS\ 1956 - 1957 DR KEISERTE LW REOMMNE TH % T & 55 1955KE LRI AR
DX CHRREEOHELAELBRLTVEIDEEZ TINS5,

BlE, BOoOILOMETL, WMATHEANEORC X D /KGR Bid— IS Em s 5 203bh %
10D, HDEYVHY x 5TRAEVOIKL, B TIHIE-> T D HMAFEL, KEZEOEARE I >HT
mIEEZE(LD C. P. oRBIET AR LN 5,

MEOHETHRARICX 51T, BHELLR « kWA THRKT OMhOKIREGCRENRD D LIFEZ LN
L, C.P.IZRIF MOV THAERWDDO LY TESL, Lad, KEELEDX SKEVEET
5 DWIEKRE « MGV R ORERGEV D D, KRR LRREIC RIE TR ED potential
CERBG LD LEERENG, LBOFBNEEMRETHE L, Tikbb, EMEES H 3 KK
24°~36° ILb7c D, 34°~36° THREEESH D, F130.9° THHOICRL, HH TR 20°~32° iITH 7
L, RHHEEI222°~24° LD, F#26.1° THHZE, TRBOITVEHILETCSVWE S LALN
5 L%, RRILBOLVHAX VEEREEZLLTVEEEZL > TV B XS CRALNS. JODATE
@ potential DREIIILBDOFBREAL VA TH 5. Lich->T, MATIRRKSBEMEDEET, 7
EHIEMHEER LR HRL L L 5DIC, kBT T ~8E bl o THIHEZILA L SN LD EHER S
h6°L#L,moﬁﬁmk&f,%&E%DDm0ﬁ§®%ﬁmﬁﬁ@ﬁﬁ@ﬁﬁﬁ%<,ﬁiﬁ@ﬁ
HEFLREVED, S EDOXSTHRTHE LTH S BB THIRF TOILEIH 5.

W.W.G. «- BA :

1 fE7KEE (19197K4E) 2R\ T 12.4~46. 4mm (95% (581 TR 5. 7~40.9mm) « 8~26% (5%EHIT
IR 5~23%) OHFETE AR EDBNDS,

ENOHE LRI ORENELEASAS 2 Ic i e D BN D, Tibb, 14EH (1919K4F) 13
A (6.2mm « 4%5) T, Sl &b EMAH L DB DI, 1920k4E (15.5mm - 8%) - 1921k 4
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(33.6mm « 19%) LEMBR SN, Lrd, BB L, 1922KECHEAMEME (46.4mm - 26%)
b FDH, 1923/K4E (24.0mm » 15%) + 19247K4F (20. 4mm » 11%) » 19257K4E (12. 7Tmm - 11%)
* 19267k (12.4mm « 11%) LEEMMENHHR LTV 5, FETRT &L FARLER L EDLNh 5,

TRITHL, HROEEEZ% S L, §hk (I—2) OX 51T, 1IGKEDORY (B) ICiltiFmy 0k
BEMRSGERL TT LA LKESF OMAMER I N2, £ LT, 1920KECFIATE DREARDOTHHL
BITbi, S$EOTIHHLENRTE, KRFTFIFTERVWMER - BEBRER - BESh, R
IR R HMRER « R S hice 1928KELIETERZE D IXUD, aspen OFEBIFELEL, LEWIC
FEAEREE Uiz 1920KE I3 T — i CREFRRAOT 0 i LT iedbh, 1925/KE 1 b 1L DA
PHFIRbhIc BV TRAIEL AMMETR S TETRESA P 72X 5 TH 5,

BLED B, UL DR ORENELZ BB T 5L, AHERLISHFELTVB I LRRE
DHNB, 1919KFTIRD, Dln< & DWMAHEDLNED - e & LRIV ERITT b, #
ELDOHENR E LD THEP ol & ERFET Do 1920/KERXFIAARDOT b H L L i thim & o 1 m,
192K FVIRTARAE R MR AT b 7o AR ERAR DBER LSRRG IR VAR O LRER M & B B O FHWRF 4T 2.
X 5 I19227KEITIIRIE £ COFRMMLIIT X D e FiT & A LHEEDOREIE, scarffIFM7 <, KA RLHE
NIRETHD, RROEMEBLHFAL L 5. 1923KELRICHE > THREMBEDEF LA LN, £ O%E
BEST TN TEAENMEDORIREALDENS,

ORED S DB ELRRD, FEEREPEFCEWILETRDL . TOBHE, brEOREDE
EELD > TR X BBAERREOEBREDLDTARVI LD DL ST, Table7-(Blick %
D—IHR S phbh b, Lichio-T, Tableld ThrbX5IT, 13EALTREMLEE HNE L ORIz
BEfRA RV,

v—1—3) %m%t,t<mﬁﬁw%”

N—1—1) 5X0 2) OERPSHIRE(L, & ITHRAKD & 5 WKER I BICHET 530 & HIF
Shb,

@ 6B & DIBARMOIRE(T O HL - ERIIRC L 5EME)E L - B KD 5 VIkE
LA EBRIGLIWRER, EET0%0RK (BN SFE) X D KERBRIEBHS 2 ctEmLic s
VA B, RREISATE B ORMND B, COBEMMA L2 < 5T HRAEC X Y IRERHIThL
DR ARDHTH < AREINA R T o 7oRE (R - 68D, BREMSRER « ikt Sh7cwe (R - ey s W WL
G. « BA), RREHABA LA - S, £FEBOREEMIC, BECh-> T ibh, &
BVILKANIC & D BRI S hicky (B - 25R; Bonl - BE) KT sHmsA L DR 5,
Eic, BRAEBEOREIKET DI - TSNS & REIERL TEROLCND BT 524 Ly
T EDBBIROFIS 5 p3bh & S,

BT 5HAICOWTIIZ CTHEHEMCHEHL P TAHT LIITERVS, L0 X 5k B X
D, BSHIIREEMMSEC 2EEL, FMEEORD L —BUEHRILOTRN L 5dDTHA 9. 8T
FHICOVTIBHE LW« BT X 2KEREMAT 52 LD OO ID I, HFT DU TIIEAK &
REDIFEE. « -+ 0 LEE « WEESBERODL S WIkIhEiS %2 D<K 5 2 & IC X HEERT RN,
MILDEFENT X HIKIEKERAT 5 L LB X WV RAKERBEZHEMT2b0LFLLNE. EbH5
PEVZIE, BEOCHACELNDHI5CHELILND,
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(b) AR RE Sh, BACHREMECEA - 5 BRA - RT3 oh TRl & s
LWL AR S H. OB, a TlREBEADTRTESWTEMSh3RbeELbh 5, 5if
e D (EN MR 2 775 > TORVEEOE L L hh, REARUSKT LABELSBIDE
TLABELNhE, LL, KicAiTWS LEBOA « HA ; W.W.G. - BATIRBEREZX5HNE
WAONBRCTIL XS5 22 55, BORIL - LB TRILBHREL X SKH 5. ZORKIEAE
EETHE MRS (X QTER) OBV HOTIREVILEEXLNRS,

© BTREEEFMEEORE (XODOEEBE L L L) KX W KERBESENT 5 T & 3wk
DL THHD, BEWREMEELOREEHOBLICRREN & LTOKERKRDOSVED
MK EHR b > TEE5bOLHESNS, Lo Lisis, SMIBICHET 58 EHOME X BERC
DWTRZ ZTRHFESLPIRTET, ZATORFTCEDEIRV, 2/, Bl 28R ; Eombl -
BAB XA TRKEBKER I iV O BERREFORNLIDOL L LB MbhEH, B -
I8 W.W. G, - BATR BRIVNEIV D EWVIIEVE I TH D, T OEVOEHITET 3 FITEMK
ERfE LTI 5 B0 Ea Ak 1, 200mm §i#%, % 2 #i3FERIC LT 700mm & 250mm T, F& LTk
HHKBITHEDBYV BH B L X5 L AREINDR, L) SROMR TR RV,

PLEDS, ZZdiTHRBREI75T T, —RANC b EOKIFIRIC B 2 FRMEEREIZD £S5k
FRHEOEMMBARTIEITERVL, T, Ihb 6 BMBICST 2MNEIX X TRZ S
TREEDOD 5, DLW LIFEKERREESPRBFIE I oL BXORLVEVSHEEP LTI TER
Vo '

LoL, —ROBRCEED tEZSNHDT, dATHRICINETRT. a « b Tl7gibhid s
DIEVGERE LT R bh o, (B - BRSO RASE 1D 5 VI IGE C KBRS h, &
RART DL « EERIC X DB SOETEMBR L DY ARA LS. WE, £RBTEHICS
JBRAEMNERS X OEMEL 5% L Table19 0L 5 TH D,

I e 13195742 2 A TICERT LT80% D UE RS D ERER - MOEEIER - 0 Uk X OHE

Table 19. &M TH T 5 KEREBORAENE S X R

Maximum amount and rate of increase in water-yearly runoff for
each experimental watersheds.

IR (57 BRI & )
S RwisE b EBTE) K A

Increase Rate of increase

Experimental

watersheds © (95% confidence interval) i (95% confidence interval) Water-year
mm %
E JIF « b &~ ! i
KAMIKAWA 268.2 (246.4~290.0) 33 (31~36) 1956
« KITA-TANI ‘ :
% M2 5 R {212 g133 ~ 291 ) i {10 ( 6ﬁ~l42 1953
KAMABUCHI%\IO 2 217 (138 ~ 296 ) |- [10 ( 7~145 1956
TIRE- IS | |
TATSUNO%XS&I‘. 209.7 ( 48.0~376.4) 46 ( 9~82) 1945
MINAMI-TANI |
é’?EA’(i‘)SI.I?lN('l)lf('U:‘CI:‘HI@ ’ i ’
YAMA » 205.1 ( 72.2~338.0) i 43 (15~70) \ 1945
KITA-TANI !
W.W.G. +B #» !
WAGON WIC{;EAIi:)L s 46.4 ( 40.9~ 51.9) | 26 (23~29) 1922
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X DEBRARIBERT LTED, 1956/KERICE DRENEF TSN, B O » HAIX1944~19456F
ETHERIC L T80%DIRER « i3 fTibh T\ 525, & IT1MGEREICKRIREEISKE &, »oLlr
SHMREMBY > TH D, LB TIXIM5~1MTEFE 2T TIF LA ELRBERR SR, 1945EIE D
60% DR & &30 & DR O b ] b 2347 bh T\ 5, W.W. G. » BA T 1921 /KERIHic &bk
RER « RERARDIH DT L, »OFRK « S EOEHNTbh, —&iC scar #4£EUTWw5, Lo
T, BAEOKRBTIIIRIR « RERARDRIN B 5 VISR 2Tl b ek B 5 W IRBIKEIR RO HEIE
BHRTVH I EBMBNG 727, BISNIZEH « 2 SIRTELR & RERAM L ATk bi 7219487k 41 $ 89
(8~170)mm « 5(0~9)% &\ 5 KELME L TW55, SABEIRX Table 19 ITRT & 350 1956 «
1953 KFITHE T 2 TV Do THIMEIHLDOBEMEDEF IE 4« DAV I XK AN X b HIFISh,
T.P.#FCHEERNETETRLL, —HIZFHEETECE /oo s L, BKEDSWZ LBHE
TRottdEBmbhd,

BT, LW, E) -« FHRO il S84/ SEEIC X B50% RO THF161 (112~210)
mm + 107~13)% D, L)« b5 oflhr s, BRECX VIFELTBITbi VRO « /B
AT - 725 40. 8(18. 6~63. 0)mm - 5(2~8)% DIEMAH LD LR, T DX S MHRELBEE 5 E&
DHELIRD S0 BEWG DR « BRI 31 5 HAEBEOMIAIT X 5 HEhn R FIE 80 74 1
MNICH BN REBIZLH53DT, TREFRESEEXLNHHEMBIITHTE LV,

s, AR E D C. Pl o T. Pkl UTHAHFTIR IS DRSS T o FKETRmICEY
EKERREGOETIERV LS TH 5,

Fio, ERPMSRE Sh, HRACBEBENEALCEA, (THEREORE I Eiloigma otk d
5 IERBRBIB LI VO THECIZV X e LarL, BO AL « LB OFITIRI0FEEITIT— SR KM
BOI5~30%ICHS L, FHEBLTIHLLVEERRD, W.W.G. - BROHITIX 4FRITIIF T
< 25% < BUVICHA LI BV AL S, '

) BAEDD, BERET X 5EMIEEORIIKERHEC RETRELZ BTN S LRO X 5 Kis
535, HMHEAEDIRFEIT X D IENOD potential »34E¥ %, £ LT, potential OREIIEADHREL LT
PRI DF N « HAEMEOHREIRBEC X - T, EBRSHRENCE > ThREKR S, D poten-
tial OEEICHEKELBERE LMD > TEAKMICHEMERE £ 5, AEKHBEOHMMEDEE, FTiC
X o TIIBAEGOEERE DD T,

V—2. SKRHEDNHE

W—2—1) T.P.kF5eMm « BHENEt

oK B VK ETRED 60~70% (B« 4648 ; W.W. G. « BA) LIz 90% (B - 2 5iR;
OO - EAB LIS R LD B 55, BRKETREE L AR 2RI C L5 FEINh 5, Table
IRBLIIRIDZ LEFRL, HIZELALKERINBOHELFUTH S, &k, R LAXSKE
I RIS DWW TIX Z DT 21775 - TV W,

Table9 T, FEHHLHEEEDOEERLD LBEOOL  MAD 4 EHK4: ; W.W. G. - BED 1 HEKELL
HNEFTRTCHES ER-TED, KEFRUEDOEE LFEKIC, T.P. kv CEKEHEX DR LB
MULEB LW LERLTWHo

RN EIIAE LITRIT & > TRIFICEE 52%, brEO4FETIREOrIl « WA S X CIEB O 6 FikE
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W~ TEMmMOBEERHSILDENE, 26~40mm< 5y S VEEIXI00~170mm < S\ kD, F
NIZ200mmFF L > T He W.W. G. « BATIRI0~40mmATH &7 > T\ 5, WMEELS &, bt
EHD 4R TIE 2 ~ 3 BRI D $WHEITIF20~30%< BV, $hicd0%%2Z LTw5, W.W.G. + B
BOBEII0~34% LT 5T 5%,

KERLB OB & L FRICEHESS CTHEMBOLHRLHET 5 L, Table9 OO X Sk b,
ZOZEBFF D B I X T OHEEBEICT T 54 1X5) - MDD > ZRD X 51D, KEREED
BELRBOEATT. Pk ik B OEMBETEIICE 5 DORE R 5(NMSR),. 22ZL, W
JEDER—FS L o HBOAL-BAD 4 BKECOWTIRROBTIEPEVD T LI, $LW. W,
G. + BADOLEKEIZLE s TIRED-—FSTRUIBEHTELZ LIT D, BB TREI T I
KERUBEOPELIZLEAERUT, B - B TEEN+ &7k o725 BKED 1 BKE, UUTRMKCL
T, B 2 BIRTEIEKES 4 BKE, BoOl - ATIRIIEKES 9 FkE, Eonl - tBT
JX1ABIKAED 6 HREMIUSEY L, W.W.G. - BAIZIE V. &2, EHEBY CIEMTED
HEMOEETIRE A% L, bAED 4B T2 FlElRkvT 8 ~30mm< 5155 %W Hi370~120mm,
FHITI3 40mm W LR o TV b, THEEMETESD L 2~T7%L LUV LEWETISSHIE, Fh
WK20%% X T B, FRICLTW.W. G. « B&TIE5.8~36.0mm » 7~31% &7 > T\ 5,

V—2—2) WEENCHA, T.P.icki) 5 &N & (L & ORENIHIR

V—2—1) T, —MRERECX5HFHEEOBREITE DR VEKTHEEIEMTEI0EAR LD LN
fzo L2:L, HNE (B 1BE - MMC X > TEbDTRR D, —F, KRk i X 5Bk
Nk LCHRKELEOBPBRES, MASFKREFOEBIELRRICE - TRE D, £TT, AiEHIIC
TELPEVBKEORRESEDDOEEZXNRS, BKIRHE D BINGER % RIOZEE L REMNTHHE

s BRETL, WMEBOR AL HMRRZEL, & ATERFPEKRHBCRETEZEL—FBFERICLIDE T
LET5,

BN des -

T. P. O£t hic h —J529. 1~171. 5mm( 1 E7kE 2RV T95% 1548 FIR4. 2~147. 1mm) « 5~31%
CLERERZRVTEETIR 1 ~26%) OHFTHEMAEREDONS,

ZOHEMERROEILERENCHIBLTARD &, FLAEKERMEOEE LRROBREZE T
WhHe Thbb, 14H (1954KE) IHROZLHMAE - LItHFE L T (29.1mm +5%) i3
Wil KR - RHYEED T T ARI955KE (61.4mm - 8%) icov L, £ - EMESEST, 4L
D &5 o 72 1956/KF M (171.6mm - 31%) EEA LR -> TV 5. T OHITRRILHIEE L KD

D, BRCHEBERRIIT HICRATEME (1957 kE—98.0mm « 19% ; 1958 7k4E—130. 3mm
©24%) FWL LTV % ol b, 1958KEREEMERELT 50, BREBVEERSORERNGT
BbhilzDIBTKEL D SRk bDiEIbND, Lbh <, KBIIKEREEDHHELLLFAL
ThB, 18, EHRRESB L, 195KEOEMAERTEEVHDLE > TV HANESSD (ZOH
AVEEBEICHATE L) 2, ZTOMOETIHEETRTATLRERBIILLFAKTH S,

BAEDS, RERIMBEDOE G L £ ARICET X HHMBEDOS L OEITEEALME (IR « #H) F¥
DD x SBELHEDRLD 5 VIZERERREOVW AL EELHEATHI LBRLDEND,

- 25R :
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. T, P D& D —I525~193mm -.2~10% (T. P. 11EKER 7 EAECE W CEHEEB% TE
FTE, FOEME TR S ~139mm « 4~7%) OHE THEMAEHLLEDOND,

ZOEMERROEELRFMCHIBT S L, KERHBEOHPEFLIELALRAKRTH S, Thbd, ¥
% « EM TR bh o 7o DIEER RS T, MR ITh T 2 #E SN S 14 HQ8KE)ITBREE
5% TEFTE 5 (66mm + 4% ; TIR8mm « 1%) BFEL, 1949~1951 /KEDRNIIZE « Tkic g
ARIT D) ZONFAWRTibhicl LTd, BEBEOEFTTC X » THik D RIRERShz. Th
TH LTSN (25~54mm « 2~4%) 1345 LD 6h 5 L LTH, FBHESS THEETERVEE
DHDLIL>TWVB, L L, 1952KEITIIE « DMIAWTH IR HEMEIRTL L > TELS 2T
1953~1958/KAE DX HEKR AN L THEAEZ RS, —HTIRFsRons X5k, SicicvtEs
AL, EREBIEL Kok, THIEN LTI 1ERZBRVCEREIS% TEHT X 580 (109~193
mm + 6~10% ; TfR54~139mm - 3~7%) BHAL TV S, Lo L, 1949~19517K4 3 X (R19547K4E D
BINED, MRCAESEZ LN WORDETEDX 5L, %7z, ThMHOERDZZZHLNS
PEVORRTRFETERVERELLN S, ZOHMNE, KERBEOETHERLL 5T, BkER
REBTHB X 5TH% (Table 14 B,

BOAL - B v

T. P.15%7K4Ed 4 BAKER IR T—IE 5. 4~175.9mm « 2~41% OHFETHMAHLDSR D, L
L, 2EXb IV H#EBOEERIIAZ L, BHEBSL THMBEHTESORLT I 2 BAEZTE
AN ‘ 4

—EOBINE R DOE B ZREMTHIRT B L, IFLALKERBROBELFAKRTH S,

148 (Q944KE) 13, KERHEOHTR /X S KEYSHRFESTERVD, RERIKERUITH
BN L THEREREERZZ TR, >l L HEX DN 5. 1945/KETIT KI5 DRER « 1778
b, BEMEIVERSR-Z 2L, 175.9mm - 41% (95% {54 FIR28.8mm » 7%) DiEfnLis->T
Vhe L, 1946~1953/KEDMIIHAERENEE U THELE - MERRIPSHE S hicoid L, —GH
INERY S 5 b DOFHEESZ TREETE LV (6 BKE), 2o TRADER (2 EKE) ExHhe
DENEDDEN > TV 5, 19547KELEIT—EEIR TER D DIXAR « TEDMWH T biviond,
Zhix LT 1 EAERRE, RHEZLI31946~1953KEDHBD LN LIFE A LED LV,

BlEdb, KB ELTHHEIFALTNBIDEREDLND,

LL, —GED LS KFAENRZEDLNE L LT MRV, 19467K4F DA & DM A
EbOTELELTHSHT L, & ITIBIKERTKEEMBHRLND Z LEHRELZT TIRFBHTE
e THIKEREEOHE L AIRICRRES, EL L THBAERFCISb0EELOND GRERT
ROk X0 Table 14), ’

o, BRTRTE - BROBRESBKAHBCHELTVITLLTHHDIRL, ZOMBTIEE
BLTWEVE I CAZLDORBEOEECLBDDOTH S, Tabb, BHTIMBOEEICHIZSAM
BRI THB DL, T ORETIE—HEED, LobBALT R0 I LD THS S,

BMOANL LA

T. P. D&% brc )~ 1.0~168. 6mm « 0~43% DOHIFTHEMAH L DONDE, L1L, 2k
Too THEEEOEBBIIAE L, EHEEIS% TRNAEIT % 5 D114 /KEd 8 EKE (FIRT 1.8~



WIRZEE, & < TRRSBNRHIC RETHEC(L) (hE - BH - RFO — 51 —

87.1mm * 0~16%) TH 5,

DML KROELEBENTHIBT 5 &, KERBEOR S LRKROREEZICE > TV 5, Tiab
b, 19454 (14ER) P 51MTKER I T TR TInbh, 1947KFEOHY: D4 < HRTRE X
Nictd, LEWRMAKICE > Twofte ZhITHL, 40K & ORI EMR R 5 2
SNTF, ZhHTELELTH S, LL, 1945 KEISIERADHEM (167. 1lmm - 37% ; 95%E$
THR39.5mm « 9%) 2%, 1946/KELNEITAMK L £H X D Dixv#EE (7.0~168.6mm « 3~32% ;
THR 1.8~87.1mm « 0~16%) THML, FHEHECEN DD 6 EHKkEp 4 EKFR T. P. ORBEIT
EELTWB I LD, ABE LTHKEREEDHALFARIC, AHERILHAELIVEEALN S,
ZFLT, ZEDHMESKITTRIMATERVEEELELTHH T &, & {I1T1947 « 1950F/KED D
DAL, EHEBLTEHMTERVEETHS LR, KERHEEOHALFKC, & UTHKkESE
CREES5LELOND OREREEDOHS XU Table 14 M), 3H5A4, T.P.H{BHD 4 EKE
D EEIIME IS % TIEMMIC R ARETH 5 2 LBBKEHOR DI D TRV L1, KERKE
MINBDETHKBRICO LD TREVWZ L5 TH S (Table 7 - (4)B18),

BLEd D, BEOHEEFRRICHIRIC X ) BRI ERND potential 24+ 5HDOHRITE 542,

WHAOHETHEREVIIEAR L ) B0 PRROBESLLBIHL PRI L THS. Thbb, M
BHTRRERESEOAHIT X ) AEKIEMO potential 2FMEIN 55 LV DIt LT, & TIIK
A< potential RFINEI L TH 5, TOHEMI, KEFHBOHETHENAX ST, [% - HRILEH:
DT R S I AR W D BT d LI S B, ’

W.W.G. - B#:

19197K4E D 1 fE7K4E % B\ T —s 10. 5~39. 6mm  (95% S48 FIR 5.8~36. 0mm) « 10~34% (95%1%
JHFBRT~31%) OHIFE THINBESLEDLNB,

T ORI E RIRELE R ERNTRIRT 5 &, KERHBOHE L FRRENSH & D505, 19197K4E
(14£B) OBDIE, ZOERMCERESTRbh, Lrbi@iRidvo—ikas R Bahic Lt
5T %0 MERIRVRS 2R < KERS O OEER &0 B LT Rbiuic 1920 7k4: (15.0mm « 10%),
FIKERTHEARDRERA « BELRBHVINERESERSh, REBV RS IMRER « #iH S h 1921k
4 (26.9mm » 23%), £D, THHLE « BHPHOBEARBES VW EZEL, KBsRImh T2
LRI 5192274 (39.6mm + 34%) LT Hric o TiRBEMEDEML, DWT, RO
TEEABEFLIZUD, ERBEBESEDCL L ONTHEMERBAS LT3, Tbb, 1923
7k4. (22.0mm -« 22%), 19247K4E (16.9mm - 14%), 19257k4E (10.5mm « 19%), 19267k4:(14. 2mm
- 22%5) LT LI ONTRERDBEAISS L DS 5. M EOERIIBHEETIRTLES 1L D
bhd, JOWRBTIE, KERBEDHE LRI, F4OBKERREGCTEHSDVicd EROHE
IMERIEHIRLEER T RS LTV 5 S QIR EDONDE, 25 <, bREORRMSE R
BIIRGRFCRRES, LBk EES b TEEB3DEHREDLNS,

V—2—3) MWRZL, &<TRROEE

V—1—1) » 2) DFERY-HHIREAL, a<k&%m&®;ok§mﬁmirwﬂTé%oa%gé%L
%o BKRHBEIIKERHED0~900%% 505D THE05, YRKEKEEZEHLD TR L&
HWHEERZLDLND,



— 52 — MEHBRBVIEHR Y F 1565 .

@ 5HBRIMEE D, MBABRKOBED HVINTEAEHFRITEVRRE TOHL « BEERHHL T

DEMEORRARBIC X 0 B BIZAS TN LA VW2 5. SMEBRBIB DL SIER N H 5

OFEEHEA 1 22 AL SV THAFIC X VIZFELMBICh D ARDITERENINED - 7er(L

e dER), BEARSDMER - BEINAE (B - db8 ; W.W. G « BS), SRBHA~EA LA -

TS, £FRBEHC, BECORIAD bR, H5VIEKANIC X YN (B - 25R;
Bool - B CLENTAEASLEDBNRD,

B EAIC OV CTIIKFERHE DR G L2 FRCExbh L5,

() EXREHAIE S, R - BEESERICEA - BXT 3o THiRMEmREXHED LT <A
BHEDBND, ZOBMIKERHBOETRBEOT S THHEMEN S EELILNS,

RZiRBEDIBEOEI LN, RRABEPKT LABEPLEMERSOEILBRL, EoAal -
EH;W.W.G. « BETHSEMEC L 2BHSARCTTLI SR> ,B L5, Lirsic, Eonl.
B T HRAERCHEMBRD BT T X5 Th 5, ZoBEMmd, KEREEOHETHEZX 5T, #
HTERMPET, BECATHLZ LEWNEHOERLDLEIDLEELLND,

©) BREEFMELEORE (XODOEEBRES<T) KLY, BARHBESIEMT 5 & 3dik
DERYTH LY, HENERIRREHEOEILITRAREN, & <WTKERKEDSDEOREKSEEI Mk S
NTEELDOLHEESh D, LEALEYD, BETIAREKGOEE - BEIC >WOIZ Z+4icl
LOICTER . KEREBOEHE L RSN « 2 SR ; Bo Al « MAE & 08 TlakERKER
BARRFSLWZ &, B -df s W.W. G. « B BTRBGRINI V2D EVIREVX S5 THBL L
MBI PHPbUERETH 5,

RERBEDGE L FRIC, 2 ThPEOKRRBICEHT SFMELEREFITD &S5 EKREEON
MBE—RECTRT Z LR TERWL, i, Thb 5 HREIC T MBI 2D, 22 TR
MDD 555 BKEIRFERHBYPM AR > L TEXLREVE VWS BRPLEIETE L
Ve LU, —JE&RKESC.P. - T.P. 2 BUTHTIh S OBMAHET » 7o/kES, MmicR2E L

Table 20. FFHBKBICK T2 EKEHEORKEMES X OR

Maximum amount and rate of increase in plentiful runoff for

each experimental watersheds.

- A g (95%EHIRR T X HEINE (5% EHIRRIT X
MoOB-E B | Trmem) BT SRR

Experimental Increase Rate of increase .
watersheds (95% confidence interval) | (95% confidence interval) Water-year
mm %
E g e d &
KAMIKAWA - 171.5 (147.1~195.9) 31 (26~35) 1956
KITA-TANI
2 M. 2 R 193 E139 ~ 247 10 7~133 1953
KAMABUCHI No. 2 174 120 ~ 228 7~13 1956
Ea
TATSUNO%X%,[}E'_ 175.9 ( 28.8~323.0) 41 ( 7~75) 1945

MINAMI-TANI
oo edh & .
TATSUNOKUCHI- {167.1 % 39. 5~294, 7% . 37 E 9~653 1945

YAMA - 168.6 ( 87.1~250.1 32 (16~47 1953
KITA-TANI
W. W. G.- B #
WAGON WHEEL 39,6 ( 36,0~ 43.2) 34 (31~37) 1922

GAP-B




Bz b, & ICKBRABNIFRHIC RIET2E(1) (RE - 45 - HR) — 53 —

BASERERMYDPETH o ERVIEVWE S TH S,

¥ » T, Table20 CERBRITMICHT D BREMES L ORELRL, 0 Table it X VHHED X 5 7
A LI EORKEMENREDL SLVIRESPOEHERE Lic,

KEFRLEDOHETHMAICX 51T, B+ 2 SRUSNOHBCIERER « REAROPRH & 5 WX T
bk E, H5VIERTOBKECHEREMENSLLRTVW5I EBHLNS. Bl - 2 SIRCIIEX
LR AROWIE T I bt 7219487k 412 %66 (8~124)mm « 4(1~T)% &\ S i d - 7248, BAEIT
1953KEITH T » TV %o KERBEDHE LF U1956/KEICD, 1TERFOHMENSHADNI, DM
HEKERBEOSH S LFRICEZ DN S,

¥, BB OFP D, BEC X D IESELTRICH D RAKDHIL « IREINAHE L - 72#529. 1(4. 2
~54. 0)mm - 5(1~9)% DR A AL, 48, COL S RHRE(LA LS s SOBEERD S, B
A DR « HRIHBIT ST 5 HEBEOAIAWIC X 21N EE5T RO BB NI R bh iz ammic
X3530T, ThETORES BT LHTER Y,

RPN BRICHREBEREA « WE LTV LS, Bool « LB OFITIRIERITII—IGHENE
BRERBO20~0% B L, EHEEBZTERTELVWEELLY, W.W.G. - BAOFITIX44%
CRITK26~35%< LWILHA Ll EMAbh5, Thbb 120K ELAS,

@ BlE»s, SKREEICOWTD, HRRELEOREICX VMO potential B4 5. £ L T,
potential OEIFEE DML S X OO NEE - REMEO BRBEREIC X - T, 7, HFHE
HWIREHIZ X - TH Rk 5, T O potential DREICHEAZDO ZLEIREMES b - TRATHEMES
EED, HCE » TREMBKEDOSEREFET S DO LEEINDFOT L35, FkEERkREOR
KRHECRETHEOWS L LTWX K5,

V—3. FKiHBNHE

V—3—1) T.P.ickiF 5L « SENZEL

Table 10 THEWE L HEMBOZEEH S &, X+ 2 5RO 1 EAKE, Bool - tho2 kg W
W.G. - BAED 3 EARELSNITRTHES L - TH D, —ISPKFKLEEDT. Pt TEhm L7 fH
[%ERLTWS,

WMBZHET 5L, PRVERICHBICL > TEbDTELELTH 52, bOED 4TS
OB - TAED4FERTIE, Kf4~8mm< S5 EWET20~30mm, EHIZ50~60mmDign
Lo Twb, W.W.G. » BETIIAN 1 ~9mmiig Ll TWw5, ENELLLE, bIED 4
BMTIEAKI 4~ 8% BV LS VETL0~80%, FHIC150% LLEIGEL TS, W.W.G. - BAD
BEWET ~50% L7 > T B,

Lo L, kiR BOBEKE « SATRHBOBHAL VD, —BHEEOLHRESKE., W F,
EHES L TEBRLIHT 5 & Table 10 OO X 517D, ZOEBHEEOENES L UL OHEE
EC T BEIEVE() « OO P» > ZHROX 51D, ZORKE, BEMARE,rICLEbORELES (1)
WS, 72721, MROEB—FS Lk oBmorl - b5 2 EkE, B - 2 5RO 1EKE, W.
W.G. - BAROD 3E/KET OV TILBIHBRHEP LS T LD, B« 2 5 RTIEEN+ L5710
TE7KAE R 8 TE/K4E, LT RIBRIC LT, oo mil - B4 TI15EKEH 3 BkE, Boail « B8 TRI1287K
b 2 Bk, W.W.G. « BATIS BKER LEAESIICEYS L, Bl /IR, X
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<; EHEBLTEHMTELIMNOERHTREAS &, b2 EO 4B TR 1 HZRFIERFY L ~5mm
< BV BEVEITI~30mm, FHICIE40~50mm< B\ EKoTndh, SHEMMETLS & 16i%
T 2~9 %< B BB WETIIE0~80%, EHiT 100~150% ILEL TV 5, ki LTW. W, G.
* BATIX0.36~3.79mm » 2~20% £ 75 > T\ 5.

V—3—2) WA Hrz, T. P ki) 5B & SRR 2k & R EAIxHEE

V—3—1) O#R, —AREEC L 5HRMELEDRET L » THEKTHRIIEMT D0 £ A2 50
o LU, ZOBEDF MBIC X - THME (B) 3, o, RERFCISMHMO—RNLTIB X
CHEEDRADERE « BASKREGOEEIER - TV 5, FTT, ZBHICTE SRS RE
Bk Hh®E 2 7003 5 FoKift i & O BINER 2 L OZE & RAEFTTHER « I L, BHEOFEED> LMK
AL, &< CRESPEARERCRETHE LM LrDET L LT 5,

B ey e

T. P. 5 #7KEP 1 EKERR T — i 32.8~62. 0mm (95% {E4 TR 12. 9~54. 8mm) » 16~52%
(95%1E4 TIR6~46%) OEETHINNHREDLND, T OWEINEKROL L ZREMTHEBLTA S,

1954k (14£E) OMBALIRLEI HIMAED > 72 2 LITRHIEL TV B, 1955 K4 (32.8mm -
16%), 19567k4E (49.6mm » 38%) DMNBMIEIIER « WHIELDED x L ITHET S, 1958 KED
R (62.0mm « 52%) 1%, FhETOKER » ML OBE L TIRIBVBHERS MR Ih T &
CHETHOTRRVPLELDR D, BICEK « BAFEKBEOETSN DS, RBVHIERROE
VK » EK « BRKDOERFIIZ ERV L DEFEXDN D, LKL, FhkEHED2ETIIRHIIRELS X
5Thb. & TIBTKEDORMNE (52.6mm » 44%) H196/KEDFNL D BH <o TWBHZ EIKD
WCRRICE R ST TERVA, HITOE(LIRAET19567K4E & KEMRV 5 2, WIRELIC X BifH
BEEMCHEOREY, LrdERSIUCREDSTHREE, Tinbb, WKt &ion U XEteysfEk &t
WS H o e L LICEHARS LD TREWS BRSNS, 4% ChODOZ & 2HLHICT 5700, #in
&L KERERITES D Tl < (Table 14), FHMMBKESLEOHBKE L OBRFRERITT 5 LERD S5,

EBh-2%R

1 EIKEZR T—JET. 1~385. 3mm « 4~19%DHIFETHEMAE L LD ON5, LL, EEEOEHR
EKREL, T.P. DLIEKED 2 EOKEIIEHEE 5% TRETE 51 (TR 4. 6~11. 3mm - 2~6%)
LigoTVBILTER, : ‘

Z O— S OREHMER & IO LB R RENNCHIRT 5 &, L EREINE DO b OPRBEE TRV DHED
EBIRIEKE « BAKEREROBED L SITHD £ 5THRV, LLTLRIEHRER « EM3T L bh -
19487k (1) LBKERAEVIMSHR DN, Z0%, SEMEOEENEAICK D & BMBITR
SLIXC DRSS, 2EBLUEEEDOAFA « KANIC X D EBEMEOAFIMESh, LEVIKERICK
D Sl CBEIRIZBL, DWIRIE—ELEKIC T 24§ 512 % - T1956/K 4 (35.3mm - 19% ; 95%
EHTIRIL 3mm « 6%), 1957k (31.9mm « 16% ; 95% 54 TIR4. 6mm » 2%) DHEHIAE N
BREETHIOChocEvS i D, £ LT, BASKEEHOREN D> THREDEMES
EbEbicl, 2ROBENERNZEBETL TV 50 LEx b5 (Table 14 £H8), Table2 T Xh
2, EAHMEORBIRERKMICH S X 5T, Table 14 DX 5wk EMKE + 5~10 Bl kE L OB
Bk LSREEF THERTHT, ZATRIRET 5.



MRIRZEL, = ITRERPNBNRHC RIETHEC(ID) (R - BH - HD — 55 —

WO - HE ¢

T. P. 0&fiTbic ) —iE 1. 94~19. 26mm - 8~106% OFFE THMA S L DS, £FiTbiz ) H#
EMOLBRITAE VA, K& - BKERHEOH G EHERCRL DD, T. P.15E/KERI2EKEFIZ
EHIEI% TRIETE 5800 (TR0 10~16.51mm « 1~78%) BAHLHOLND I ETH D,

COWMERLOEBEREMINEBT 2L, MEOHEMEIIAST LI & 5 TRAVA, —iE
KDESTEZBN S, 140KE (LEF) 13, BT X 51T, KRS & 5 TRV, 1944
FECRR LIV S TEPOIMMKEERECHR I IO LEE IO, JHITIRERIN R8s
BET Do 19M45KEIIERAKRT L, BRR2HBY RS 2odRIHRRASELL TVAT T, Thital
TIRHBIIA X IR SHIE LT 5. 1946~1953KE1E, WICBRBILBOHIH Db bh 5 & 5T
iR « RVRROPEIE > TV 5D ODEAK - WHOHARRES BV, MHEENEOBERI T &
LEZONHDIC, BEIIOEMNSLL, ELL-TEbDTELELTHHIEND S, RETLED
DTREREMETRLTEZ VS, I5IT, 1954~1957/KEDORIIESE 1 ~ 2 [BHEAK « EEOMIWHFT
tbhTkh, ThP—CRRLBET, »O0dE ) RELBRVEFEORBEEMEFETHLHEESH
5, TRIEAMLT, FHEERSHEMFACHE LR RTIFEHLLTEH, KEOEMRIIELDTEDL
EbTh5H. 1MKELBEMBENELELTHLEMIFE L BASRRENTHLEEZL LN D
%3, Table 14 TR X 5 M BMiZR T & OBRLET TRFEATE RV, SHEBITTILERD S,

Boal - s .

T. P. 145K EH12EKEIC—RS 0. 80~29. 88mm « 4~141% DHEHFETHEMBEHR E DL D, BADE
AL FARCHEEEOEBRIIRE VAR, 10EKFICFEHEIS% TREETS 51 (FIRL 21~26. 25mm.
9~151%) &75o> T\ 5.,

HBDOZEE %55 &, 1945~194TKEDRIICEERA AT bin, BIERT 7~ Ml - INEBEAR - 74
ZOHREREOE T ICHBE S, 1958/KEITHR D OMAKC L > 720 ZHIZHL, KBHE LTIZ1945~
LMAT/KEE DRI LEBHIR & WEEIIASHIE L, £ D%OKETIEML THHMBED DL VED B VIIEHR
EBHTRETESNVEECHMRL R - LENERD, DWIIIEIMER S 22 LdbhkvwEND
ShRHESAY, MERLSHELTVBLLBHREDONE, L LEMICHIIE, Sk &ED
HEIMEIHREBELF TRAPTERVRBVSE AL S, & {IT1948~19527KE DR LB DK 85258
TEDH 2T, BEMMESIRLTIVIZTTH 5, ETRPESTLLIFDL 5o T
Ve COBHIAARTIEA X 5icE L LTHK - SBSORKEHICH B L2505, Tableld iz
TT & D WKEBKRRZTTRIFEPTEY, SEFMTRTTHLERD 5,

HOMLUOWRBENE LTS5 &, LB TIIKE - BKAREROFE L FRITHKROEL, >V @
BT & DRV IR EntEin, DWW THEMBORAMPREI - Tk ), BREMEASFELTV58, &
BTURE - BKERHEOHELRELY, RREBEITRFLAERFThi» THN 2 E HE
BHTRETEDL SR> TV D, ZOHMBOEV IS THIRELNRRER B0, IR LA
RETHED potential DBRECERIATH L, T. P ECHV THATRERSF bR, 1
ZRBEOIDEK « EHEOMP AT Rbh TRV EENERTH S Z L CERERD S LERETE S,
“W.W.G. « B& :

* T.'P. 8 fi7KEr 5 FEKEITI VT 1.23~9. 33mm - 7~50% ORFETHEMSL LDLhS, L



— 56 — HEABRBEMRERSE 156 5

L, 7KE « BKHERHEEOHE X ) DHEMBOEBHRIIREL LD, FHEISH CEETE 50X 41K
ETH5 (TIRO.36~3.79mm + 2~20%).

K « BRI B OB ETEWCHHETII R VA, KB E U COIRERSHET L 7219227k 4 (448) %
THMELSHIE L, 1922KETHMEIXRKERY, £0%, BLACKBSh TREHESEE LD
WX LT, HMEIENRL, 1926KEITRBAEMS X 0RX5 X 51k, BHEEIFETH Ln80
EBdBNB,

IV—3—3) AL, & IIRROEH

V—3—1) + 2) OFEREP»LHRELEL, & REATARHBCRETEEIROLSCELLRS,

@) 5B L DIEARKOERD 5 VT EA LB RIGEVRRETOHL « EEFHRLTO
B X DRERARRH O D KBRS 2 iTEm Lt VX 5,

KE - BATRHBEORELERY, AER XV BESMBRIChI hARCHh « EX D BEC - T
X ORERHNI0R AT, POoREMMA12A SV TRFKFHEOEMIZSHAWX 5 TH
(RN B, UL, BRERSBAMER - BREIAEE (L) - 648 ; W.W. G. « BR), iRt~
BALLBEBED, LHFEHORBEHIC, KECTHOIMDIbIIY, HEWIKANITX D
Ehips (B - 2SR Boal - B I3, BT 5@ 5 »bh s,

Lo THMT AEAZIEMBICT S LT ERVA, KEREEOETHERA2 20MEtic k5 Z Lk
MWW LTh, BEDOEIMIKE - BAKWKHEEDRE LRy, FKRHBORERISHE
LTHERORD, Vo X EKHBORICELBHEIDLELLNG, X LER 2SR W.
W.G. - BADYARFARMBO—BSMEMIICLREL TV 5T &, HAERKC X o CRERAS
PERED EVIBIREMIY L 2E X bbb D L, FRENREBITIMbDNEEKES, FARRERICE
bolkicdDMMG IV brd5bDEHEESND,

B KA SATRHEOEAIEETHD & 5 TRHRVD, 2130 RIRHHE~E R BAEMEREAL,
KT 5 X 50 LIEEMENES LT HEns s wons (Borl-dts ; W.W.G. - B
B M 25, TOMBEKE « BAARHEDETHRRCIOLAKTHS5(BbAARK 2%
RW.W.G. « BAOS A AR R~ FERMRAEIC X 5B s EMEN5 © & icbBlo—Hniss
5) 7, TIHHEDOBHITEWD x 5ICH LDLNBRVER, @TH7: X 5T, Pty 5 kiR
HEOEMOMM, F& L THERDE VWP ZNIEBEOR LS B Litd L5 LHEXLN
. Thbb, KPEOSLCHE T SRTFRIEERECRETIRF IV BT DL EESNS,

Fio, KE - BARERLEDHED X S WHEMOBERZEODIL - BALLTIIW.W. G. « BAH LI
aLKEO L - EBOTEOMIC, HAEMEERICX HRBEMERDERIORBADEE S L b 572
Vv, Z0ZEdT.PoickiF KM EMMOEHN, £& L THEERDORM V2 X IEZERER DR
b, EEREOEFOTMCERRLNWI LD EIIOLHEESN D LI« LB T, K4 -
giﬁﬁmie%ﬁmbf#ﬁﬂaj#ﬂztmmﬁmmmﬁo%ﬁmm&taazwﬁ&iﬁ&@m%
HREDLIIR,

© REFSERHEAORET LD ERRUBIITHRO L S VMNT 2 LA LDHN DA, MR
£HOBLCEERRENSMb o TEEBRRDEEXLND JREL, BIRTRE DR MO - B
EILoWTiR, R AEHLPRTERV Ll 2 SRBONIL-HEE R X CILB DB ET, KEHKES
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HENE & DR 7 D OMEIRUEYS AR L HHNE T L35, BROHECHT 5 RBLE-BRETHS .

LA - T, b EDOKIRAIRIC BV TRWEA 2 RE L7580 FKIRH B OMIME % —iINMTT§
LERARTRETH D, T HTRRBRFFEOLNTIXIMETER V. L L, —GORKILET
»5HL, —FH&MHKESC.P. « T. P. &2 UTATHMMABED - KESERERREGOETH - 72
LB XTV. XoT, Table 21 EARRITFC KT H2HAWEMERS XTRERL, Thitk-T, W
WO XS LHRMIEEFREE LGS, KRREMEREDSLVIRASHOREE L2V,

Table 21. #RBIMBUCIRT 5 PKRHBORKBEMES LOE

Maximum amount and rate of increase in ordinary runoff for

each experimental watersheds.

5 ; HEME (9SZREHIRAIC & ﬁM$(%/Fﬁmﬁk :
BBk B pamgmE) BEBTH) k&
Experimental Increase Rate of increase Water-

watersheds (95% confidence interval) | (95% confidence interval) | V' ater-year
mm %
e de B
KAMIKAWA - 62.0 (54.8 ~69.2) 52 ( 46~ 58) 1958
£ 2. KITA-TANI
; =R B B
KAMABUCHI No. 2 35.3 (11.3 ~59.3 ) 19 ( 6~ 31) 1955
ool-®
TATSUNOKUCHI 17.91 g13.71~22. 61) 106 g 78~134 1945
YAMA . 19.26 (16.51~22.01) 100 ( 61~115 1950
MINAMI-TANI
& o o iedk &
TATSUNOKUCHI- {21.91 (15.19~28. 63 {141 ( 98~184 {1945
YAMA - 29. 88 (26.25~33.51 172 (151~193 1950
KITA-TANI
W. W. G.-B #
WAGON WHEEL 9.33 ( 3.79~14.87) 50 ( 20~ 80) 1922
GAP-B

Table 21 T X% &, BAEINEORKEIW.W. G. «- BALSINE, KE - BKAREEORS LB
D, ARER < REAKROWHANET LIk ED 5 WIEBKETITR V. TOT &1, FKiiHE OISR
EHOELCEBRREG VPR ER > TRESND L LR2BEE LTV B L ELLNS, LiL, M
HEBOBIVKEBRLEMHTH ST L1k Table 10 ZHNE, KR « REBAESKET LickED 5013
KT DKW & b BAREMBEIE W EMBERLTWBZ Ebba b, Table 21 K Fi-monl
cHBERIVCABOHIZDFHITH S, Tinbb, HRIXIBOKELD b TV 5%, 1945KERTD
IOV AE LEmES RS 5,

E, BEKRG ORI « BEEHIC T 5 BRAEBEOAIACIC X &SI ETHRR OB BN
FTlhbhicRHIL X 53 0T, ThEFORELSHT L LIITER .

BRI~ RCHREBERRAL, LKL TS, BooW - kB OFITIXI0ERITHEME T
KBEOBSBHHVEFNUTCHESL, W.W.G. - BAOHITIE 4 EHICHEMEHR LWEEIC -7
ZENBLDOLNDS, ThHDZEbHERELSS,

@ kDS, FKBHBCOWTD, FRKEAEDRIICX VMO potential 34§25, % L T,
potential DREIHBEEDKRER X UCHMOTRNEE - BAEMEOAAREREC X - T, F7,
WRFHEC X > THR%D, Zo potential DEEICHEKSEOLBERARE AN - TEBKHITHEINEA
EELHEOI LY, FRELEREPFARERCRETHEOEE L LTVX X,

V—4. {EkFHENSE
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V—4—1) T.P.iTklF 5Lz - BHEHNZEIL

Table 11 C, EHl{E L HEEDOEIBEOAL « LB D 3 EkE, W.W.G. - BHE®D 3 E/KREEZRNT
+HSLRLTHED, T.P.CEWTEKREESD R L MMLAHMICS S LER LTS,

HMEEARD L, FRO3BRHEDOHE L FARCELRBICE > TELDTELELTH D,
AED 4 TR TIIEHZRVT1~5mm< 50 H 5% WETI0~15mmATH, £Hic20~30mm & 7%
>Twb, W.W.G. « BHTIX0.08~3.07mm Li5> T\ 5, HMETHS L, HIED 4 F Tk
BIZRNT 5~15%< BV b %V EEIF30~60%, FHicid 100~150% ChEL T35, W.W.G. + B
BTIRO~14% L7 > T B,

L L, FKRRHBOSHE LFARIC, ZoOPBAIHESHOEZHRBRZ BN EDLDTRE Y, FiftHlo
SHLTREOAL « A THEI/NS VA, otz b K& {EHEES% THMATEECLRS D
DHEL L >TwB, L, WBOER—HFFLinocBOAL « LB D 3 ke, W.W.G. - BH
D1 EKELCOVTRBOPTE»EVS Z EiTieh, W.W.G. + BAOMhO 2 FKEIXE - TRED
—HSTRIPEHTE S L L%, Table 1l DU EHEESLIC X HEEOLEBETHY, =
DEBHFE DN B I X O F OHEEIEITH T HEE1(5) « BMfD» > RO L ST be Bl - BT
EHHITIL > 72 5 Bik4Erh 3 EKE, UTRERIZLT, £+ 2 SIRTIRIEKES 4 FAE, EonOl
TR TIISEAAE R 1 EkE, BRI - LA TIEILEKES 6 EAE, W.W.G. - BATHES5 A
Frh 2 EAKEIELTWD, L0, BHEBLZCTHEETELWEMOTIRESS L, bRED 4K T
EEHEBRVT2 ~5 mm< 5SS WETIOmmETH, Fhic2mm%2ZTd0Ek-Twd, Th
ZHMBTHDE, 2FI2BRFIES ~10%0 DS WETIIZ0~60%RTH &k, FHhITiZ80~100%iC %
LT3, ARICLTW.W. G. « BATX0.56~2.02mm « 3~9% &7z 5 T\ 5%,

V—4—2) #EslicA7z, T. Poickd i ERE & A L & OREHIRIE .

NV—4—1) ZEWT, —[MRRFIC X 2FMIELEDREIT L R WEKREEIZENT DL L LD
Shiz, Lo, g (F) BELMBICE > TELEDLTH D, —HRIRHIT L 5B kit O3
NB X UHREEDRIBER, BAZSORREGOEBPELTBICL > TRE>TVD. X o TR
WA IEKEDORF LR TE 508 0 bbi# 2 TR/ BRIINER 2 I O Z5E & RENNTHIE -
BETL, MEOREHIHLHRIREL, & TRRIMEKRE&CRIETHEL S OICRHEIC/Lr®5 T
LT 5,

BN e :

T. P. D5 EKE & b —Ji53. 15~29. 64mm « 4~38% DFIF THMAS L L b b, L L, HERD
BERPELTLIE AL EHE BB TEHTE 501 2 BKELT T, TOEHE TR 5. 33~24. 42
mm « 6~32%Td 5,

2 O—EOEAMER 2 IR L L BERNTHIBL TR B, 1954KEDOKIMICAELZY, H1»AHBD
WERAEIC K LT 2t S BAIER] (3. 15mm « 4%) 425 $o4%dil, DT 1955 « 1956 7K4E & A E A
OIAR « AT FIric o TR WIS L, 1956/KE DRI 22, 63mm « 25% ; TR 5.33mm -
6%L%5>T\w5h, 195TKECIIAERLIEIKD T, 734 %Y » FEEROFAENIITED, WK
AEEIh S ONTHEMRIRBEAL L TWS, Lil, BEHIAOBEMECERIVH LS Lk
723 D D1958KE I RERBE NS DR « IS Fiobhiz ¢ LITH s L TRADHEINE(29. 64mm
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*38% ; FIR 24.42mm - 32%) HPHEL TV 5. BHEE BZORHEXEEERE L THIEERRRARI
TELD, Db KBLLTHEZRIKHELTVSHEVE LS, LivL, Tableld 2HhE, #Em
B L1~ 4 BPERRER oM ) OMBEGREA LDLNS Z b LT, RIh MmO AK
IBRE AR R &N HET 5T LsEESh S,

Eh - 25R

T. P. D11%EKE & b —J52. 34~21. 33mm + ~M4BOHFATHMNE R L DEND, £ LT, 7 HKIE
I (E4HBEO5 % TIEHAT & 2 18in (TFIR2. 05~13.06mm « 3~27%) &> TV 5,

COMEINE RIZE L RREICHIBT S L, KB L L THIAECHAEERLLDbNS, Tihbb, &
f% « W H3T 70 i 72 19487K4E I X CR1YMKEIT I R D i, HEESRLI DL VWRECS - ko
WS L TR R (15. 25~21. 33mm « 19~44% ; THR6. 45~13.06mm + 8~27%) &7 -T
D, MEEA 1 ~ 2 BHEBEOMILH 5 VK AN X 58630\ 23T b e SN RE S 4, Kk
BIOREBLERLDTHEXATH2ZE XD IR VEME LR >Tvd, Lad, LTV ITEFEDOAHA
Ve KANIC X D BB DA B S HBIIR &L A X TERBELHTA L VRS VENROARLNBEND D
BTV 5 X5 Thb., L, Hx0ErEMcHANEELDTELELTH D, ZOBRARRIXI &
FEHOEBRAREHOEZRITH L LHEESNS, 2D ix Table 14 TRT X 51T, EARHEENS <
HWET 2 EHM (Table 2 £18) OBAKBESESEORKEMHLI TRHMETERV, SHERZEMHL,
BBHVIIRNORBRE T > TRETT DL ERD 5,

BoAll - @wE

T. P. D 15 FRkELHETHA Y —IE 1.40~11.55mm - 11~118% OFF THEMBE L L DB L, Lo
b, KE - BKARHEDOHE L HRTHEBEOEB RTINS, UEKEITDD) EHESZ TEET
& 5 (0.01~9.87mm - 0~101%) L7 - TV 5,

COMINERRZ L ERERNCHIBT S &, ABE LTRIAEORENHLEDLNS, Tiibb, 1944
IR DV TR A i B O H R REBE P H I & LT, 1945KET DWW TR D 501
BIESEO RS, fEARD « MHOTRNARBIZRIELE L2 > mEECHFE L THEPIAE W&
(11.28mm - 112% ; THRE8. 60mm » 85%) ASHIG L, 19467KELIRRITITIE 2 & 5 RA « B, L <IT
FHHORIEILD D, 1945KEX D RLEVEMENZNENEL TV B I ERLEDLRS, LAL,
PRI BAUE1947~1953KEEDRENE, KA « TEOFEAI L) LEVICEMESBIO T 5EHABKFELT
EWEEZLhB0RE, BRI E R IVEFERDOEAIZ RS, FRZEDDTELELTHDIES
DTk, BECIREVEMENRLDNLZ LI XD, bot b, 1954~195TKEDRIZBEL ~2
EHEAR « EEOAMAVHTRbITED, ZhWXBEIZERREBET, 205 E h REIQVEME L HFE
FT2LvEES5 (LD LRHBOIBDHELABLTHLLERINDZ 2 THS5),

KB E DK, FMCHIERRELRZT CRBEATE LW EMBEOEH DD, ZOTLERIED
FROdH5D 554 L ARICEEREDIMRIN THEMENEE 52 L2RTIOLE 2L b 5, L
L, Table 14 T3 X S WWKERKR E WS &5 RBHMARFLT TRBEATEE S 3V, SE&IEK
MHEREINTRT BI8K « KR - FRES[REMN L OBELBRFHERIZEL V.

Booil- ks . .

T. P. OI4E/KERITEAEIC W T—/E 0. 40~14. 36mm « 3~149% DFF TR HE D LN B,
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LoL, MADHE L FBICHEROM B2 E <, HEEOBHENKA X\ 7205 BKERFTEHEE
95% CIEH T & 51Ehn (FRRO. 11~9.47mm » 1~86%) E7lt->T\ 3,

TO—EDHEMERROZBEZNBT 5 LIEBShB 5855, Tibb, ORI TIZ1945~1947/k
0T THRRIT BRI N, TOBITE KBS NI, LAani>T, 1948/KELIEE LSV i 28
BEEL, T.P.RECHT A=Y PBRIR UL D574 OMAMSEILTED, AT, P.03iFine
IZREE OB, REASENICEEL, HE»SHRT, %0 C. P. ORMRKEBITES W
EEXTEND S, ThITHLT, EAREREMOBERNE %5 &, 1952 /K4 E Tlxtgn (2.73~14. 36
mm « 24~149%) dKRE L, 8 E/KEH 5 BKETEHEIS CIHEHETE 18InCTRO. 11~9. 47mm -
1~86%) 75> T3, LA5IT, 1953/KEELNEIL 6 /K4 rh 3 Sk IC— g hniEm (0. 40~2. 36mm
+3~15%) BHLNBHOD, BIINEL, »ORBHEEBLTEHTELVEEDLOTHY, o3
EREREMEM S XL HLEDENBNIDEE 2 TWD, LhErD, HEEIE HRIREEIL X S FE
LTV 5, :

Lo LEHD, —is EiORBRHLDENE L LT, FHicANE, BKEOELBIILI EDOKRE
DRTELDTELELTH D, & IT1946~19527KEDITHEMBOBEWIBHIG LT LXveEx
BRBOI, KEEED L 510k T\, ZOMMEHARTHE k5 ic, SEAREFEOERIC
H5bDLEXLND, Tablel4 Thh»5 X 5CKERKERLT TIEHHETE T, LRI SHD
ZEELizV,

LTHORUOHRICKT BRERELILBANET 5L, T.P.#bics I BT LIS rLER
HHEbND, TOBRBITEOEKKEEOHELEARCEL NS, L CEATET. Pk
WTERD TRt i - (RE O « BEOMIAVA TR bR TR, BESRFLE Ko T
LLEHDLWERTE D, Tabb, RKREEDFEAR: (Table 2) i3 KEIC S\ TEEMIFAT, &R
BIZ X 5 KGHEROSVRTHE 2L THS,

W.W.G. - B# :

T.P. D 8 @7k 5 BKEIT RV TS 0. 08~3. 07mm « 0~14% OHiFH TN H L DB D, L
B, KR« BKEIRHE DR ETHNTHEHEOEHRIIKREL, FHEBS TEHETESHMI3HE
KA T &7 (TR0 56~2. 02mm + 3~9%),

CO—SOMEMERNOLEE LB T 5L, KE « BK - FABEREROBELREVRL LB TH
ZOREMRLLEDONS, Tibb, T.P.¥iE (19194) BERROBEMMNE,r -2 & &, K
B OBRBEHHSIED BENIZ LICHIEL THMA SR EDBRT, L HRAHMEHiES% T IEH
TEHLDEN > TV B, 1920KEITIIRRA DI T2, RERKRDERAR « Bk I UOVMER
ABMICHE SN THED, KERBITA - THRA « HESERNSh, BRERKSCERE S, Thic
HUTHERMIMEI T 5750 57, 1921 « 1922/KFITIIHEERRA LY, KA » HEOBERShc®
LTl scar AT HICED, THICHE L THREEOHEM (2.11~3.07mm « 10~14%) B 5 & H b
h, Lad, EHESHTEHETESLD (TRL 21~2.02mm « 6~9%) &7t o7z, 1923/KELEIZIT
EAERE SN/ DBAEBEREE LiZ CHEMBEIR L, D\ C1926/KEICIT 570/ O BT
ST HFEMI X HBLNDICE st UEDD, KBELTRKRDOEEBL XLHFELTVSEA, FHicH
g, MRELRG TREAETERVEFSAONS, ZhikRR ) EFCBAERREGOERPS D
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b LELBND,

V—4—3) Hﬁ%m,t<K&%Q%”

V—4—1) « 2) ORFHER-HHRINENL, & IR MUKIRHEC RMETHEIRO L SHE 2L
%o
(@ SHERFIEE D, MRABRKOBERD 5 WVIIZFLAEHRITHEVRERE T OIL - RBEZHFFRLT
DIEMEIC X BERADMH & 12 X D EKIRH BTG Hicgm Lt VWX 5,

FOFEHMR 1 2 AML HWTH AFC XV IZEMREmIT b > THRAILHh - REX D B3R »
7oy (R - 368, BEWS MR - REShArs (B - dts ; W.W. G. - BA), REHL~EA
L7ARK « 35S, AR RBEHICKECD VMY hbh, &5WIKANIC X Y NS hicke (B
2R EOAL  MA) CHMMT AEABRLEDENS, bokd, THBIERKBHDLHEND
HiETE LV,

BEINT BB R00 ) & TR AR LIS wd, Bid A I 0B A L Rk 2 o0BBIZ LB D
DEEZLNDH, FUKRHEORERMALHELT, Bl « 2 SROBATEAKEROSHE & FRIC,
RAEROBDY, Wob IUIKHBOBIICELSSH L DL EX LN, LiL, B)ldtf; W.W.
G. + BEOEATIIUKRH &SRB KRIPREAEL T, ThIEINL -DRMARSRE
SN2 DOMBIEBIRLED, ZORMW»SLERKOBERIICE s/ EXLNEW, BOOL -
HABXCRBOGAIFUKRNEOREIZBMITEL LTHEMABTUMICE > TWwb I 25, 8
e 2 TROGELFARICEZ BN, '

(b) TKAE « EBIK « FAREFHEOHED X 5 THRETIZR V2%, 2R KRB~ B RCREBESE
AL, BT 5 X515 LiHEMESEL LT EABAE D5 HE0 AW « b4 ; W.W. G.
cBA &R 250, TOHARIMEOFRLBOHTBAR/I LS EFEXSND, LirL, Th
LOEFFEIEWED £ 5 TRVEAREAKHBOHETHAZO L AFEELSh S, 215L, W.W.G. .
BADBEZNQETH BB, LEWIRRITORBICERT 200 LELXOhS, T, FK
RHBOHE& L RRIZ, KFE - BKEREEOHEGLAL»ICRLR D, EMOBAFHRENHORLSE
DUl FHEBIOCW.W.G. - BALEOA - kB OmE OMICHEMEAFTICE Dk > MNERED
BIMOBRRADERE D LDV, ZOBBIFKREEOHETHENADLERBCELLND, 2K, &
DINUDOEG LB EXILT B L, MATIBIETM D BfFebhd % T, Tibbls3KEETORE
O—EOEMBIXITFFELVL, JOMOBMEMDHEEL TV 52, LFICHEBOEBHPREL, &
HiEYS% THMAMEII T E R WENRSE NI BB L DB, TOHIIKE: « K - FAERLROHA &
LI ELD. O LITRICERZEKTHEOEELHETH 5,

©) RERERMBEAEOREIT X VKRR, doL kT 5L AL D5N054, WMk
DBEHEOZEILICEBRREERMb-TEE530 X505, LiL, FREEREEOEE &Rk
IS, BIRTREZORFENOESE « BECOVLTIR ELAEHSHICTER, Table 14 25 k)il -t
BTU~4 AlEKkE, W.W.G. - BATABDT~9 Bl/kE, ZoERrE00l - - BEEITUEED
IKARE K B ZF DMK BN R & ORICHBIBE V- & 2 505 L OHEEITRIEZBZICT ERV,

L7235 T, oM EDKIRREIZ 35\ TR % (R L 7oA DK B o e % —BeNT R+
ERFFHETH B, I BT EARBRAROLNTIZLMEIRXTER Y. LEL, —E0 BRI
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EEL, —F, & C. P« T.P. 2B U TAHTHINAE T o 7o /RKEI MR CRREMDETIZ
WES5ThHb, &oT, Table22 TERBRMBICE T RABMBL LCELTRL, Thitk-T, A
WO X S ISHRHRIEEREEZ LARE, BRBMNERXEO bWtk s»pOHRETSHZEE LT,
Table 22, A&BBIBIC 11 B BRI B OBARINE S X 05
Maximum amount and rate of increase in low runoff for
each experimental watersheds.
2 ; g (S%IEHRRIC X BEINE (5% EHIRRIC X "
OB S SZWTE) gk
Experimental Increase Rate of increase Water-vear
watersheds (95% confidence interval) | (95% confidence interval) er-yea
mm %
E Je db =
KAMIKAWA « 29. 64 (24.42~34.86) 38 ( 32~ 45) 1958
KITA TANI
Z e R
K. AM ABUCHI Tgo > 21,33 (13.06~29. 60) 44 ( 271~ 61) 1949
a e oy
TATSUNOKUCHI- {1 1.28 E 8.60~13.96) 112 E 85~139% 1945
MA - 11.55 ( 9.87~13.23) 118 (101~135 1950
MINAMI TANI .
ede &
TATSUNOKUCHI- 11.23 ( 1.54~20.92) {118 ( 16~220 1945
YAMA - 14.36 ( 8.32~20. 40) 149 ( 86~211 1950
KITA-TANI ’
W. W.G.«.B #
WAGON WHEEL 3.07 ( 2.02~ 4.12) 14 ( 9~ 19) 1921
GAP-B
Table 22 WX 5 &, HARINEDMRKEZTRT ORI TIRER « (RERROWHIASHKET LIcKkE, 5%

VEEBKETIRAEV, 0T LREAKRIMROBE L FRT, HHBHEMIKRE OB LICABARSE
M, OB P LED - THEINLZLERELTVWHEALNS, LAL, Tablell &4
hw,&ﬁ-&ﬁ*@ﬁ&%ﬁTLtmﬁbévu%wﬂmﬁmﬁ,%mﬁt%ﬁKEMEKﬂM%mﬁ
ERLTWAH I &0%bh ), LI VEERDOROIMKKEEEMOKELFNTHEZLEEIT T
%, Table 22 X2 FcBEDO AL « BH B L CIBIE L OEFHIT, HABEINRIZ 1950 KEITHBE L T
52, 1945KEIC D FhFh TRV ENESZ L D55,

Ik, BERS OR « BREMIC I 2 HBAERBEDONIAVIT X 2N FIRTRER () oFH
M%Wkn%oo%ﬁ&bhtmwkxéboﬁ,;natﬂamﬁﬂiéﬁmﬁ%ﬁﬁbfﬁ?:&m
TERL,

ERIHA~ERCHEBESBAL, FELTW RS, EOOIL - LBDHITIZ 9 FHICBINIEITR
KE@&E(&%N%UTK&O,wﬁu%ﬁ%m%®%®%$%#tﬁcfvéoWMLG~B§@
BT 4 EBRITHEMATIE,» BREL R > TV b, INHLDZEH 1 DDHK LA,

@ UE2»B, EKRERCOWTD, HREAEDBRECX VIEMO potential H4EF5, £LT,
potential DREIIHEA DR I X OHDOTRNWEE « HEMEOBARERE X > TRKD, Ry
fsiEfnE Y potential DRI KEDHERREMSMb - TEEHEHOI &5, (KIRFIZ X HFMIA4
frESEKRHBCRETEEOBM&EL LTVWX X S,

V—5. BKHENHE

V—5—1) T.P.izkiF 5L/%H « BHEMWZEIL

Table 12 T, EHIfle HEMOEILH « 2 5RO 1EKE, GO« HED 2 BkE, Homl-
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B0 3 EAE W.W.G. « BAD 3 BWAELIAOABAC SV THEETHY, T. P 250 Tilk
HHERDR LB BEMLACBEHRICS S 2R LTV 5,

WMEE A5 E, TR0 4 BREBEEOHELEFARIC, FLBCX - TEDLOTELE L TH B
2, —EbAED 4 FHTIE0.1~2. 0mm< SV B EWET3. 0~4.0mmE 7L D, Fhic 5~ 8 mmaf
BITETHIDOLEE>TVSD, W.W.G. « BATIZ0.11~1.62mm L7t > T3, HERE2L5E, b
DRED 4 FURTIE 2 ~ 3 BlEERT 8 ~16%5 5% WHETIZA0~T0%L bk h, EbdTENILE0~
10%IELTV5, W.W.G. - BETIX1~13%L 5> Tw5,

fnko& @KL EOEA L FRC, EHESS CHEEOLEEHREH»5L, Table12 O W) DX 5
%, ¥i, ZOLEBHEHMOMNE R XL OHEHITH T 2EIEXE) - BMDr - RO X ST,
LT bl > TEBREIZAE L (Table 14 D(NRSIR), FHEES% TIXB/KIH B DA THEIZ
HDHONEDLDTE . FTibb, LB TREER+HFS L IR 725 BKEH 2 FEkE, DTRERC
LT 8 2 SiRTIEI0fE /KA 7 /KA, 0 ML A TR ISEKEH 3 @KE, Bo A L4 T3l
EkER 7 @EAE, W.W.G. - BATIXS5 EKEF L EHKFIGEL TS, LKL, WBOER—FS
Ll o7 %He 2 5RO T E#AE, BOAII-HER LITILED 5 EkE, W.W.G. - BED 1 #kFic>
VTR RN E D, BEOMO 2 EAEIZE - TIRED —FS5THIVREHETE L ERS,
BOO « AT LORBICHRTERTE 2425V, DWTIR RIS ; W.W. G, « BHOHA
KbV, Lbd, EHESSTHRETTLHMOTR % 2 5 &, brEO 4 KT 2 flERT
0.6~1.5mm< 55 SVH T2 ~ 4 mmifk, FLZ7mmSWITELTWS, ThafmeETa
5L, Sl 1~10%< LV b EVEIRI0~50%< b L b, FNIZIXTOBRBICEL TV,
ki L TW. W. G. « Bifti T0. 03~1.15mm « 0~10% * 7 > T\ 5,

V—5—2) ifiAlicArs, T.Pdsid HitlimEn & i & ORAHIIH

V—5—1) Of%, —IGEKIRFIZ X 5HAREEORIIC X D EKKILEIEMT 53 0LA 2 » 5 it
72o LdpL, B (R) BELRBICK - TELELTH D, —F, RRAET I 5—wfikitoR
Tuds X ORRBRIA DR BB RSO R RO EIES, £ LABICL > TRE>TVS, koT, &
WIS K EFEORREEETE L2 E D HOEFEXT, EKIEH R BANMER % KU O ZEE & BT
I8 BRETL, MEDOHAMIHHRIMEL, & RGN R MIETEE L S oMz T 5
reEds,

BN Jes -

T.P.O5EKEL D, —I51.99~8. 65mm « 5~27% DHFPTHINA S L bbb B, LaL, FHHE
95% CIEHT & B CFRRO. 62~6.81mm « 2~21%) 7% - 7cDiX 3 EHKETH 5,

D—[EDHMEREANIHD L, LR Lic 4 BORINEDEHAO X 512, 19567K4E § TN A it
THLEWSHAEAR L DHIT, 19567k (3.92mm - 9%) 1% 1955 /K4 (5.70mm « 16%) X 1 /0~
ke, EHEBHLTEHTERVWDDEL->TWVS, LA L, 1957« 1958 /KAVX19557K4: & 1EIE R
FEOBMET, Lird, HFHTELIDOLE>TVE, CNLEZKROLELNRBT S &, KE - £k
RILEDOHFED X 5 T iBRIRICIE A<, Ly Twvxid, Pk - KR & OB 4 & iSiE ot B %
BHEDHND, Tibbh, 1954/KETHRIRELHHMB E LD TEDP > 2 B X TRERSBEFEL T
VT k2 RIEEN, 1955« 195TKEDRIMIHIR OB IEAST T AT LS KE, £LT, 1058k
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ERERRG LIRER S ORER « LV S ERCHBEIN 0L E2 N5, BERSBREROEE
DRBEREIC D BBREF OB ERCORIH, OB E ITBK » EKD 5 VT FRDZIFINEDS
FLEELEIALNDS, Tibb, ThoORERITFEALEEFPMCHEET2b0T, 20k5k
KSR OEER, Lrd, —RCEFEDOBARBERS S ORHEOMELH D, Tk,
BEHRTTRREIHC OS> Tk, HPOMBERMCHToREOMELH DD LEXLNEH
LTHbH. Dedrb, KB LTRKRRAELLITHEEMEBHFETH L5 AEDOLNBD, 19567K4
OHMBEIVNE L, Lrd, GHEBHTREHTERVIDER > BB OV TIXABCTER v, L
»d, TOHAEPIIIVBASEERIEEMTCHEDIDLEZ BN, SHROBRIITHRTHS5,

Zh - 25R :

T. P. D1 KEHI0EKEIC VTS 0. 46~4. 22mm - 8~61% DHIFATHNA L L Dbh b, L
2L, BEBEOEBRITAE L, EHE 5% CHEETE MM 3 FKERXTITHS (TFIR0.05~1.43
mm « 1~21%). T OEZEOHBIZHEEROMEND S, HEEOEBY\ EbDTRENVILILHD,
Table 12 O(TM%E ZE, T OWBICE T 5 hOLBIRHEEOHECTHRT, HERCEBEEGIEVT
ErEmbhE S, HEXHESEVEHRIZIZ ZTHLARTERVY, ZoKO%RE, BARHERE
KT B (5 ~108 ; Table 2 2I8) TH Y, HbOBEDOHILIOHALFAKRTS S, Eo,
Lo EEMRE O HBIC RIS TRBEELOEEII S b TV O LRSI, JHRHUR & FKEERIRD
FEIRETF L D ZT 5 EOMP L ENTINER SN THRIKKOEKKILECD bbh, WikihEoE
PPN I L B lcdEEZ BN,

MILOLEE LRERNTHBL T, fOKKHBEDOHHFIEET AR A2 L DBV, 72, BRI
BHOHBT 5 (Table 2) B OMBEARE» HLFHMTEL S kv, T HL, HYHAORWORKD
7 Kl ARFEBRAREMNC IR SN DD L BEBEINBD, TOMIESHOMRITEDIENE,

BoOWw - HE :

T. P. 15f7KEDI3EKEIT—RE1. 13~56. 24mm » 31~99% DHIFH TRIID A L DB D, Lrd,
KA« BIKATHEOR A L R D2, YK « KR & & RERICE BES% TRIMMAFERIT & 2455
%\ (1087K4E, THRO. 04~3.55mm « 1~67%) Z EANEH S %,

T DI ERIRZB L ZRERNCHIB L T AR D, RO E DI X 51T, 1944/KE s
< ELTH, 1945 « 19467KFEERERD 5 WVITIARIRE b 2T/ bi, MRS KE S BLLIRTH 50
ZNH L TEREREEAHFEL, D%, 19537K4E 5 F TR IUR « B O BREEASR
SHHDT, MHELHBLEL L HERMSFAELTIVEERX NS, LHL, FTEERIZZIOX S LHE
MERLTELT, LI TrRDELELTHY, HECSHBIAS ZMNEERL T 5, 1954
~1957/KEDMIARNED X 51T, 1A « FHHOMLV AEEFIERBECHRbLTE D, IhiTHLT
X1953KELIRT & B E W RE %L, BEEERBEEOEEAFAELTIVOTREV L BESh
55, HEBRVEEIOISREMETRL TS, Lal, 1958KFITOW TNV Thbh Tk
B, TREHEBEOH,E .

R, BKEMOMMBEZNIELLTARLE, ELDOTELELT, TNRKREELXITIIHBETE
F, W LcSBiRHBROSHA LT, FBKESERARFIHRAE LT s TIERL TWwa7cd L
HESh 52, L L, Tableld iR &5 RBMAKREMNZT TRMBITE T, FHIZSHROM
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W ERIV,

BOAWL - A

T. P. D14fEK4E P 11EKEIC IV T—/50. 08~5. 10mm » 3~101% DHFATHEMR AR L LD, L
L, BAROHELARICHEEECEFHERIREL, 4EAELTTEHEEISS TRHEMTE 518N (TR
1.86~5.10mm * 40~101%) &7 > TWwHITTELL,

Z OFBONREBIIFEHETO 72X 51T, 1945~1947/KETHT TTE & A EEREh, TO#HIT£L
WEIhic, LidiaoT, KKiLEWTT. P. ORPEIEESRERNCEBTH 553, HRiTEEDOHR
BEIX 057y C. P. OMRITESWicd DLk oAb D, ThITH U TR EDEIERE,
IR B OB L RARIC, 1952K4E % £ THMAAE < (0.80~5.10mm - 24~101%), 1945~1952
KAED 8 FAED 4 BERERBHESS TEHTESL LD LI > TV BHCTRO. 73~3.88mm 16~77%),
ZHICR LT, 19537K4F LA 6 SAKER BRI NT, DLARAEME D, EIMEROED XDl
SHEIXRTEOZN L VLN E L, POBHEEBSTTI N THEHETELVIDEL>TWD, L
5T, REE LTREKROZEE L BHEMOMICHEERLLEDOLRD LTINS,

TITHBORBR LB TS E, —BHRECEIHEMBOBIVHALPITLS, DL S CHEET
1 T. PRk Cli@ AR iR L 2 7 & » 7228, SR TdbB e B0, EROoBEMEDR
LTI b, ThEFELTWEAL LTRBEMIOBERE A LDONhE, BT T ERRD
BETELFEBIMERE S ThTws, Table2 itk v, WiKiciF 5 EEREBKRLERERIX
8 ~9 AoEMM 12~ 2 ADLHMTH B e pMbh D, £, FIEOHMOEKBEITEKREED
KELBHSELEDDZ LEFOERTh > T, —F, ZOMMICE T SEMOEFEIDIZHDT
BEED TR ORMEMZ L HHERLRVBATHD LEXLND, LI’ s T, ZOMMICKT 2@
DBHRIIEFERIOBLEL72H L, EBO XS CHATREKRHEORLZI 0T b0 L#EESH
B, REE LTI ED X S KAEOHAWN AL DL S, NG, FREOEEORITIIHIT
ZEELIFELRVEMEOEHMN L LN S, HECHREKRTH D, OBEEIIRT ) BKERREN
ThsEEbh52, MAEOHE RS Table 14 IKRT X 5 LBEMERFTRIATE T, BkEL
BRRENE « MLOKGREEESFSHOEFOBHLHEbREOREC X3 LEbh 5,

W.W.G. « BA :

T. P. ® 8 #/K4EH 5 BKEIC IV T—I50. 11~1. 62mm » 1~13% O#IFTHMAHR DB D, L
AL, ABRERGICEIESS TEMETE 28 (0.06~1.15mm « 1~10%) L75-Tw5,

K RKIIR I B O A S IRERRE 2R LoRENERS LA SN S, Tibh, 1919 « 1920/ 7k
FIILE AR (FHEEBSZTEETESHD) 82450, S & dMMERIAREDS h ik v A5,
1921~19257K4E DRI (0. 11~1. 62mm » 1~13%) AL HBND, Lid, MO 4 FkE
[ZHRES % TR TE H1im (TR 0. 06~1. 15mm « 1~10%) T v, HINEOFER DA DA TS
LD6N5. £LT, 19267KEISI A LD, DL ELEMIA L DLV, THITER
DOHRMEE L LLFEL, RKREEDHE L HERTEKEOLELER, SIESHROLEIT THHATE
L5 THBA, Lirl, RIXVEEREKC X VIBKREEREMND potential X2V EECATLHELT
3, TORMIREICIEEIRRT - MHLOKIMMEAEGSORERMbS O LEES LD,

IV—5—3) #HinZlt, &CBROBE
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V—5—1) « 2) OBIF R OHREL, & QCRRPEBKEHRECRETHBEIROX 5 TELLN
%,

@ 5EHERITEE D, THABRKROERD D VITIZEAEBEKITEVERIRETOHL « FREEZHHLT
DEMEC L BBRAOIHE LT LD, BAKERIELPITEMLIE VXX 5, LiL, KE- Bk
« FAEHREEOH AT~ S LIEEESS SR,

ZOEEHER L2 AML BWTE, AFC XV ISIFLMBRIchbiz D AR « RIBX V25T -7
B (R - 68D, BENRSIMER - RESNARE (B - J68; W.W.G. - BS), &Rt~ AL
TR « B, AFRBEHCHECDR NI, &5 WIXARIC X DE»h R (B - 2
IR EODIL - MA) AT AHEHASAEDLNE, b o kb, THBIEIRBREAIND RV bRiE
TERV,

BT 2HEBII0RD 2 TR LBV, S BIRHEORA LRIC2 o0BEEILL5 D
DEEZLNLP, BARHEOFERYSILHELTEN « 2 SROPBEZEKRHEDOSE & Rk,
HEEBOHD, WX IIEHBOBACEAPDSHDLEXONS, BOOILOTWEOH &L HHET
TNk S CRBMBORA T ARE LBBAD S LELLNS, Ll k)48 ; W.W.G. - B&®
BETIKEKRHESMEMICEED LARKRIRELTED, ThlMnL2ORKARRKREIZLD
MEBMNICEY, ZORUPLEROTREIILE D EELLNS,

() KE - BIK - FRERMHEOHED X 5 WHETITARA, 21 ) RERBHbA~ B R HEBERE
AL, E%T5X51h5 L mEEmESEDS LTy L EARL L H 5@ Al - b4 ; W.W. G.
« BA), ZoHBAXINAEEREEOHETHRR D LFARICELLNSD, LirLl, IRLOEFEHITIE
Y x5 ThRVWEEITFKREEDHTHE LD LRAKRLEL N5,

7, K - BAKRRHBOSE L FIRT, KE « BXKHRHEORELHSPTRELY, HlEHO
RigrEBoOL - BEKIVCW.W.G. - B LEonl « kB OWME ORI SEREETIC L DR SR
HEMERADEEOBRADE V2L LDN v, & OHEBD FARHEBEOETHR~ 1 L ARE 2 bh
%, 7o, BAKMHEOH G LRI, Eonl - BA LIS L, BATTMDBFRbit/ic1954K4E %
TOYHETHIET S &, —EOEMETIHFFELWL, ZOMOBAERMDEUL TWED, JeiicH
EEDOREEHSHBIIKE L, BHESL THMMBERTERVWERS WL LTS DL, TOMIBKE
cEK e PAREMEREOR AL LPITRER D, COEROMEMBITLL DA - HEEHOE Y, Thb
b, MILRBORAKMEDER, LidtsT, EHMOBEDOSZLLDE DD LEFESNER, SHOBINIT
PRI,

© REREHRMEEOREICI VEHKRHEEMEMT S LA EDBR 5, BNRIKREFOL LI
BEBAREIDC MM > TEED IO LELON D, LvL, Wd&ERILEOS & L FRIT, Bk
TREDRKRFEEOBHE « BEC OV TIELAEWEL SR TEL Y, OEBREROHEFOHES
NBTTER.

Lizhs T, DBEOKIFERBICE W TRMIEE 2 IRE LIOFEOEKTEH R ONE %2 —RHNTT§
ZERARTHETH D, & ZRBFEHRAMOL N TEXDMEXTER VY, LL, —EOERYL
ERZL, —F, &b C. P T. P 2B U THTHMBRE T » FAER R R R EHDOF TR
VWE5TH5B, £oT, Table 23 THHBRIMKTIIT HRAMMERL XOCRERL, ZThiZX->T, i



WAL, = IBERBZBINRBICRETREC() (PH - H5 - HRD — 67 —
Table 23. BRI I1T 2BAFHBORAIEME S LUK
Maximum amount and rate of increase in scanty runoff for
each experimental watersheds.
= yobe - ﬁMi(%/rﬁmﬁk HINER (5%IEHRRIC X . A
Y B b =4 LLEBEE) FX i) .':' e oK &F
Experimental Increase Rate of increase Water-year
watersheds (95% confidence interval) | (95% confidgnce interval) yea
o mm 0 .
= . de &
KAMIKAWA - 8.65 (6.81~10.49) 27 (21~ 32) 1958
KHATAM
£ i - 5 R 3.88 (1.01~ 6.75 28 (7~ 50 1948
KAMABUEJH,I No, 2 4,22 g1.43~ 7.01% 61 EZI~IOO% 1951
TATSUNO%XIC\:/I}}XI
MINAMI-TANI 5.24 (3.55~ 6.93) 99 (67~131) 1949
FATsONSKUCHT
E{[&hd/&: 5.10 (3.88~ 6.32) 101 (77~125) 1949
KITA-TANI
W. W. G.-B %
WAGON WHEEL 1.62 (1. 15~ 2.09) 13 (10~ 17) 1921
GAP-B o

DX S LHMEEREZ LIS EORKEMEL XD bvwitkbrOERETHI L &L,

Table 23 2 X5 &, HABMBORKEL FTRTCOFBTHRE - BREKDEBEIKT LickEd 5
WIRBURETIR V. ZOT LXK « B RO E & FRT, MNSKREFEOZLOZ L ST,
BREIRFMFT L > THRHCHE SN TV L2 HET S0 L Bbh s, UL, Tablel2 #4i
i, KEOKER « RERARDEEDPEI T SNIIKE, H5VIREN LT LeBKEI D BABINE IR
VEIE, A7 E BMOFE LB L TAE SEMBESRINTED, 23 EERORISHKNELR
BEX, KR REMOBE N L {FTHE L LEDIBRVES5TH S,

53, BRRGORER « BRI ST B HEMBEOAAIT X B MBS, LTFRRO SN
ROEODETbhLEIZIZDDT, ThLRTORECX HHEMFEFTHTHZENTER,

i, BREMASBERCHEBERRAL, HFRLTWLBHE, ool - kB8 06ITIRIEBLRE
SALEMBHRLDONENE SIS, ERCRREHZEOHME THM L THRED20% bnEid
00, FHEEBSTIIEHTELVEETHS, W.W.G. « B HOFITIE 4 FEBIC IR RIS 5
BELE-TwWS, TNLDZEL1D2DHKERSS,

@ Libkss, @KRHEIZOWTD, FRMEEDOREKIC X DBEMD potential 245, LT,
potential DRI DD+ X UHHIOFIVEE - SAEREOHABEREC X »> TR 5. Ak
7RHENnE potential DREICKEEBARKMPBMFALTEE S, 2hbDZ &2, RERZCX
SHREZE RN RICRIFTHEOEEE LTy X5,

V—6. KEMHBHNDEK « FK - K - BRERHBNRIE

IR EDOHT, BIK « FoK « HK « BREERHED D BHEDOVHANL, ERIFHEO—EiED
—HJHERRTEDEVX K5,

ZIT, TOmPLHIERMIRHO—REIHREL, L RRCL > TELTERES P2 # <
7o Y, 2RCHDIDC. Pk XUT. PuTkiF 587K « Tk « K « iBAEROFHIER 8L
7c, Table15 ki, &t dEHEI X 5MPRIORFITERND S LTV I EVE S TH 5,
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LD EEFATEOSERHBOEIMENS VTR L THH T & 05d, EEI»Pbhc 2 & Th
%,

T, Bl -W.W.G. BHBHOLINLN2 FIRE 15R, BALAS OfBMOLBEITI WTL %
BERDHBHEIIVEEVLS5TH B,

Z0EHT. P. BT 2EFOEEERENCHAID, ThIFEELFRILEDONED o7 (K
EDETRILENET B, | ,

BlEdrD, ZZiW5BIK e FK -« RK « @KOERTRE T ZEMIME O —FRIEEHEZEL, &<
BRI X » TEE L EiZ R E DBV, ZDL EIXV—1—5) HTHR~ L EDOLE LT TH
UHFRT, LabiEiZRBEUREmMEL Lo TV B LO—HE2ESTH0L Vw1 X5,

vV E #

A, RTEBF 2 REIL/NTRIT ST 5 HBERNT LD, B 5\ IR - REEKOHRH « HREREE
DHBEBEDOMIA B 5\ ITBEHEIT X 5 FHEEORE S X CRRIA~OBAEBEORA « B, v
DEFRROTIR VAR E Do T, BIIDOKE « Bk » Bk « Kk « RS TR S CRERH
ERCHET B0 4 ERLBZOH &P ICELT 50285 L,

BRARER KA BRI OB i I
* Il it = PREEER RIS JLE 308 )R ER M
€ [ 2 R [k RIEBES S
E: il #) R Fo B )RR
B 0o 1ol ] & /B BEEHELSS
” dc S M E
Wagon Wheel Gap B 7 T A Y B EBELUKE

B. MBS ARE U THIZ L 2 @) I1RH & ORRERERT 51T1E, v bd 5 IRITEE & B
ERRLN D, BTEIERE » I - MR EHEESEEL LBt % 2 DLEGEE L, Al edxD
550 1R EEERE, 2 HRRCHRAELZINL 5 e L, LEREOFKCIHBRM OS5
FREACARER 7 E ORI EZINZ 5, 7oL, BERBOTNIIERDEZTHEEIN S, HEBREHH -
BRI R USRS Tebivg, HEENE CERTBERSBETDHS, ZOWMEDEHE, &
Be 259 ) R WoW. G, - BASFIZIEL, kIl -4t ; Boail - AR X oHes %
BCET %, A

WEEIC & DK BIAS R D RIE, & ITRROBEZ RO FETHRIL L,

BHREORT B URTOMM, T7abb, ATE (GkHe) MM (calibration period, C.P.) wHiF5#
Bt O#IE 5 MRILETF L RIROPERZF T LV bORERE, &5V iEbEosh FhRIERH
HF &5\ idbEK « Kl « BF « IBERERFO5 01 2% LLIE2 2L EOMADLERTE D%

&) #RET 5. b LBEMSERENED» - 220 51E, Z OBRREHFMERUEOWRM, Thbb, #
# GRERLERSS) HARY (treatment period, T.P.) kW CHEATES 4D LEET S, ZOHG
(R) VT, BRSRR S ih - a0 T. Poc ki) 5 5 BIREEFOE A #ET 5. SHEES%
CEILEEHEOLEEH L LD b, FEEZERCVNTHEEZEAEL LKL, 22kD5 L 0E%
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T.P. BT HHROLELMBT S, BEOHAEEIOHRIAL, & ITRRD b 5 \iliETI<
RETHE T 5,

C. Bk X 51 TRk bz Shidiug C. P. ot F 5 /kXHBH% T. P. wdEHTE
51 WS EKRLREDIENIE, FTERTROW 20-DEET %,

B, RAOECE e S R FOLBLIINI BB KT ABRZEL 2 2 F, £
72, BRIZHE<SELLER V.

ROV TIRRET T 5 ETH A EHEEh K S,

FATd 2 oVt C. POMIRIc B 5, ¥4, HHERBOT. Pk 5HKoREICE &3 <k
MOERENCEREHTE D,

ZOEERZC. Pot i) s EmBROEEROBE L, HEL& 5RERFOEBEOOHET—IE
F=v I TE5, bbb, HENELDOTEETDHH, BEBEINIRERTELS.

FEIEEAZ VD DRHADIRIEZREL TV 5,

AR, ABFEMLOBRBETEXLNESEZEHTH S, JOWREDX S, TTEfibhTLlE
- 7RRBR D BEHT T AT S R oA thigiiic, REEIICIEX BCsE Tl vz & Tths 5.

MAEER AT TH D, o, BIRBRILORED RINE LTHNTH S,

—HRZ, RERIITIEREEIZ A VI L XWX F, SBE ORI TE LV, L5, 22T
AV BARTHEMZTRTHERIITH D, Lod, BHEORRMT LT 0ET5. ThHOEE
BHIERE (ERAR, FHQOIMIZER) ORRIIORMEMZRAMETREL, WU HEEORI]
EHOIERRY: D DOREORIEEOFEMZ, £hTh, 1iii#X R. L. Anperson O} « NEumany
—HarT—AnpersoN D Fikdd D\ iE Quenouitie DITENEZT, #EIX J. Dursin—G. S. Watson OFF
BAKERRO S EZEC IV —EF = v 7/ THENTE B,

MElYF#R2>5 OREZF CLBMEE b > TERFH LTS,

C DIREBIEE D% X AT S IBHERED 1. 645 5 DOHMNITH 5 Z L AHIESNh S 2 & iz %t
L, EROBIEERESE S50k LrdblLT—F v/ TE 5,

D. BiEdS, BTTKOFIETT o/, C. Puickid 28lEll, Thbb, HELE - MILRIC
DWT EROREDERZ (T S £DER, RENSKBINIEC. Pk 5 08mEo it &+
(EBZER) LR T GEERRD), T3 BREETF (WFNLMSIZER) & OMOER LR
RakdD, TORBEMELLI®S, BETHNE, ORMREZHVTT. Pk 54580MLET
DHEEEZRD D [FHESL CHEBDLETHEL - LID D,

WIZT. PLic kI 2 EAIf L EMOEL RD B, £, Tibb, HEOMBORELL L (KRG
ERFRICLDRNOLE L B L, WEOHGBGRY ML, & < REFIHRAREIRIL R BT
TREZRFT 5,

E. &HBRIMBOMDL « KREIEIL S CTHIREL, & ITRIRDOFERE - 98, HFHEEOLET BN
RKDES5>THb, I, COETRTEFIKETELBETDH S,

BN e des

AL B : ICHEE 1RV ET
i@ f#:645.4ha
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o RV, EEo—HE Ry TRIR,

Heo E e HASE, iR

KR : 1,200~1,300mm, £DFY35%511~4 ADMICE L LTHS,

B 7 :1938~19544E 9 Hhj—— =V = v « } F< v EOHERA0%T, IXFTF « p- v
>/ ¥R E LT DIRNEN60%5ED KRB L HEFRRIRL. KK« TERSV,
19544F 9 A26 H ——iFFRA BRI X v, LEHD0BHALTRITIL BHERMRD20%)
<HHEY (RUL80%) DRE%RFZ T, 1iEL, BEKS (20%) BHEE RN,
1955~19574E—— B DFaR « kR « &M « 4 « BIC X 5EH B R S hic, 19564
Rz bd % HEEDED 1< L.

19584 ——IREBRAF B 5 DIKIR + Wit
2 25R

iz B LR ERRE ) RTEN

W  F§:2.48ha

W BEBOWE. Fai35°50" THaE

o H:RRE HRERRRKE _

4REKE © 2,300~2, 400mm, FD35~40%512~3 HOMICE & LTS,

B 1939~1946F——F T « T F X DAEB R A PICAHURIC A ¥ « £/ £ D ATHhS A
NFET 5. TA - THAE,

19474 ——12 8 HPIT $TEERHRER « izt
1948F —F IR EBHEER - |%,
1949~1952F——14FE 6 + 9 A ICHEBE Mo A D A > 7o b DT T DBITIE,
1953~19574——#4- 4 ~ 5 AHajic kK A,
19584F—— 4 H kK AdLe 5+ 7 BIT&MNHEL,

ESIREITA

AL E B RFRAS K EHTERIERE R

B % :117.90ha

W TRV, FEHARi24°45

e ETERE, =B
4EREKE © 2,100mm, £ DF940%5°11~4 AOMICE L LT %,
O 1934~1M48FE I A— T FEFELEL, bole kb A< vERR U HBRAK, RE#LY

o $HERI20% . BH—EROBEMOE oI IEERE.
19484E (10A LIRS —BiAD L <ERUIKRIR (19ha),
19494 —HTA (38ha),

19504£—Ff" (29ha).

19514 —1RER7E Lo
19524F—BAD U < i FHukIR % (33ha),
1953~19584F—— H ARITHN &



MRIEAL, L ICRRBIIRBICRIETHECD) (PE - BE - &0 — 71 —

WOl - A

b &
[
W
wo "
EREKE

L

: fEl Ly TR ]

: 22. 61ha

P RIRIR. EHEAEC26°067

PR AR, AEBEY

11,200mm, FiFEAERL,

11937~19444E 3 H—RKRET h < vk, —8ick /7 + ATGEHKD D, ¥4 O 4% 7% B
B, 140 TAT H VIl HERE, DS,
19444 —7 # = v {RER « Bk (8. 4ha),
19454 B —ijfA (9. 17ha), 1945% 3 ~6 A DR &M8i0- 5 RS UK D .
1946~1953FE—HAIE. F X IHT e T« 2355 « 7 X FEEXKRLHH D %76 8
e
19544E——11 1z —# (7.5ha) THHA D .
1955%.——3 HiZ 7.5ha K ~E / *#fifk. 8 AREF TM Y. 11A i —& (7.2ha)
THHM D b
19564:—— 3 AIZ 7.2ha X~k 7 ¥ Hifk, 7~ 8 ARGCHIK (14.7Tha) THRE T A
Do
19574

2 ~3 BXSicho—Ef (4.8ha) TLAMOHHE, b/ % 7 r<Yiifh, 3
+ AT 14.7ha HIK THRBE TN D, 7 BiTid 4.8ha RIZEBFTAMD,
19584 —— H ARITHtE..

ol - s

R i EACHE U

i H:17.27ha

W T R, Fi9mN30°54
W H: AR,

EREIKE 0 1,200mm, BFEAERL,

TR

1937~19454: 3 H— KR4 T 1~ VKT, —¥ict / ¥ NTYEK, 4 O%%IHE,
140047 7 = v iIC BERE, DS EWH,

19454E——7 # < VAR - i (10.57ha), 194548 3 ~6 A R, 4 HIRS HR
o,
1946~19474:——19464: 5 ~12H DI 3.25ha, [[@ U< 9 H~19474 7 A Ofic 3. 38ha
DT 7= iR,
1948~19584FE——HARICIE. ¥ 7 « =+ 75 « 7 X FHEDEAK L 44 O%HEHE, Lv
ARk E TR B,

Wagon Wheel Gap+ B &

[
[ &

7 A Y #, Colorado M
80ha
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Effects of Changes in Forest Conditions, Especially Cutting, on Runoff (I).
——Effects on water-yearly, plentiful, ordinary, low and scanty runoffs.

Hidenori Nakano, Akio Kixura and Masao Morisawa

(Résumé)

A. We studied to what extent forest treatments including clear cutting, thinning, skidding,
wood transport, clearing or burning of subsequent regrowth on the cut-over area and allowing
subsequent regrowth affected water-yearly, plentiful, ordinary, low and scanty runoffs and
respective rates of other four specific runoffs to water-yearly runoff from the small water-
sheds, based on the data obtained at the following specific mountain watersheds.

Experimental sites. Experimental watersheds Attach to

Kamikawa Kita-tani Kamikawa Experimental Station, Ho-

kkaido Branch Station, Government
) Forest Experiment Station
Kamabuchi ' No. 2 Yamagata Sub-branch Station, Toho-

ku Branch Station, G. F. E. S.

Takaragawa Shozawa Takaragawa Experimental Station,
G. F. E. S.

Tatsunokuchiyama Minami-tani and Kita-tani Okayama Sub-branch Station, Kansai
Branch Station, G. F. E. S.

Wagon Wheel Gap B U. S. Forest Service

B. To investigate the relation between forest condition changes and runoff, we established
some experimental watersheds and adopted the following two comparison methods.

The first was the method in which two or more experimental watersheds much alike in
their watershed conditions, such as weather, land features and forest conditions, were establi-
shed and to at least one of these was applied a control one with the other treatment water-
shed, and at the same time in the experimental period, the forest on the treatment watersheds
were cut down; but the control watershed was left as natural. The same hydrological survey
was carried out on all the watersheds during all experimental periods. The other was the
method that lacked the control watershed above menthioned.

In this paper, Kamabuchi « No. 2, Takaragawa « Shozawa and Wagon Wheel Gap - B were
subjected to the former method, and Kamikawa « Kita-tani, Tatsunokuchiyama « Minami-tani
and Kita-tani the latter

From the results of the hydrological measurements during all experimental periods, some
effects of forest condition changes, especially cutting, were detected by the following analysis
methods.

At first, the relations between the aforesaid five runoff factors on each experimental
watershed for the period before cutting (calibration period, C. P.) and in each the same
runoff factors on the control watershed, either the alone or combined meteorological factors
among the precipitation, air temperature, evaporation and earth-temperature and specific site
which were unaffected by the forest condition changes, estimated. If the forest was not cut
down, we supposed that the above relationships would be applicable to treatment period. And,

using this relationship, we estimated the values of five specific runoff factors for treatment
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period (T. P.). The fluctuations of estimated values were checked up at the 95 per cent
confidence coefficient. The estimated values were compared with the actual valueé in due
consideration of the fluctuation and the differences computed between both. And these
differences were compared with the changes of forest condition during T. P.. From the
corresponding fact between the both, effects of forest condition changes, especially cutting,
on the above five specific runoff factors were investigated.

C. In addition to the basic assumption that “if the treatments were not applied to
forest, the hydrological relation for C. P. could be applied to T. P.” as stated above, we
assumed the following items.

“Through the experimental terms, except for the changes of surface soil condition
depending on changes of forest conditions, no changes to land features were inflicted.” This
assumption would be admitted without inspection.

“The hydrological effects of natural changes of forest conditions resulting from the growth
of vegetation for C. P. or T. P. (in the case of control watershed) was negligible.” This
assumption could be checked from the existence of trends on the runoff factors as. the depen-
dent variables and significance of regressions for C. P., namely, it would be admitted when
the former was non-existent and the latter was very high.

“Observed values were representative of the state of their statistical population.” This
assumption should be taken into consideration in planning this sort of experiment. As it was,
the results obtained here must be adopted conservatively for other watersheds.

“The observed values were independent with one another and the deviations from the
regression line were independent as time series.” Generally, the observed values composing
time series are not independent with one anotheér and the exercise of common regression
analysis is impossible. However, the hydrological values that were used here belong to time
series; neverthless, it was presumed that the exercise of the common regression analysis
would be applicable. The assumptions were approved with the tests of the trends of time
series using the maximum likelihood method, and the trends of the significance of serial
correlation of time series and of the deviation from regression line of the observed values
using R. L. Anperson’s, Neumann-Hart-Anperson’s or QuenouiLe’s methods for the former and J.
DurBin-G. S. Watson’s method for the latter.

“The deviations of observed values of each from the regression line composed the normal
distribution with same fluctuation.” This was confirmed by ascertaining numbers of actual
observed values at the comparison with the expectation that 90 per cent of the numbers of
common observed values would be cotained within 1.645 times of the standard deviation from
the regression line.

D. With the foregoing in mind, we carried out the analysis in the following manner

We checked the assumptions on the observed values as the dependent and independent
variables for C. P.. As the result, if the assumptions could be approved, the regression equa-
tions between runoff factors (dependent variables) of the treatment watershed and runoff
factors of the control watershed, or meteorological factors (independent variables) was estimated
and checked for their statistical significance. If they proved significant, the yearly estimated
values of runoff factors were obtained for T. P. using these regression equations. And the
fluctuation of the estimated values was checked at the 95 per cent confidence coefficient.

Then, the differences between observed values and estimated values for T. P.‘were computed
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The differences, namely, annual changes of runoff were compared with changes of forest
condition by the removal of vegetation such as cutting etc., and from their relation, the
effects of changes in forest condition, especially cutting, on the above various kinds of stream
flow was examined.

E. The land features, meteorological condition and changes in the forest condition, especial-
ly actual state and progress of cutting, skidding and development of subsequent regrowth,

on each experimental watershed were as follows :

Kamikawa « Kita-tani :

Location
Area

Land feature
Geology

Precipitation

Forest condition

Kamabuchi + No. 2 :

Location
Area

Land feature
Geology
Precipitation

Forest condition

Kamikawa County, Hokkaido

645. 4ha,

Long and slender watershed. Steep except a part of upper stream.
Mesozoic formation, paleozoic strata, granite.

1200~1300mm, about 35 per cent fell as snow from November to
April.

1938—mid-September, 1954.——Presentative subfrigid zone natural
mixed forest consisting of softwoods 40 per cent (Picea jezoensis,
Abies Mayriana and etc.) and hardwoods 60 per cent (Quercus
mongolica F. var. grosseserrata, Betulaceae, Tilia japonica and etc.).
Dense under storey of shrubs and grasses.

26th, September, 1954.——The trees of 80 per cent on the watershed
had suffered wind damage (stem-broken 20 per cent, uprooted 80
per cent in volume) during tyhoon Toyamaru. Stream side stand
(20 per cent) were saved from the damage,

1955~1957.——The lumber road was built and cutting, skidding and
wood transport by the road were carried out. The logging operation
made best progress in 1956. )

1958.——The logging of the surviving stand at stream side was

carried out.

Mogami County, Yamagata Prefecture.

2. 48ha. A _

Rectangular watershed. Steep with average gradient 35°50’.

Tufa, shaletic tufa.

2300~2400mm, 35~40 per cent fell as snow from December to March.
1939~1946.——Artificial forest consisting of Cryptomeria japonica
and Chamaecyparis obtusa standing as groups in the hardwood
natural stand consisting mainly of Quercus crispula, Fagus crenata
and etc.. Abundant with underwoods and grasses.
1947.——Softwoods were cut and transported during December.
1948.——Hardwoods were cut in spring and charcoal making was
carried out.

1949~1952.——Clearing of the regrowth on the cut-over area con-
ducted in June and September annually.

1953~1957.——Burning of the regrowth in April to early in May
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annually.

1958.——Burning in April. Clearing in May and July.

Takaragawa » Shozawa :

Location

Area

Land feature
Geology
Precipitation
Forest condition

Tone County, Gunma Prefecture.

117.90ha. .

Long and slender watershed. Average gradient 24°45’.

Granite, tertiary.

2100mm, about 40 per cent fell as snow from November to April.
1934—September, 1948.——Natural forest consisting mainly of Fagus
crenata, Thujopsis dolabrata and Pinus Pentaphylla etc.. Hardwoods
were dominant on 80 per cent of the area with softwoods on the
remaining 20 per cent except the small naked area on a part of
peak. ]

1948 (on and after October).——Selective cutting with a group or
single (19ha.).

1949.—The same as above (38ha.).

1950.——ditto. (29ha.).

1951.——No cutting.

1952.—Selective cutting with a group or single
1953~1958.——Left as natural.

Tatsunokuchiyama « Minami-tani :

Location
Area

Land feature
Geology
Precipitation

Forest condition

Okayama City, Okayama Prefecture.

22. 61 ha.

Faned watershed. Average gradient 26°06'.

Chichibu paleozoic strata, quartz porphyry.

1200mm, little snow.

1937.——March, 1944.——Natural forest of Pinus densiflosa with the
small artificial yong stand of Chamaecyparis obtusa partially.
Pleioblastus Simoni and Pleioblastus variegatus grew thick.

Insect pests occurred in Pinus densiflora stand in about 1940.
Thereafter the damage increased gradually.

1944. —Pinus densiflora were cut and transpored (8.4 ha.)

1945. —The same as above'(9.17 ha.). Many stumps of Pinus
densiflorab on the whole watershed were grubbed out from March.
to June.

1946~1953. —Left as natural. Understoreys containing Juniperus:
rigida, Carpinus laxiflora, Quercus serrata, Quercus acutissima, and.
Pleioblastus variegatus grew thick.

1954. ——Strip weeding and grading partially in November.

1955. —Afforestation (Chamaecyparis obtusa) on the 7.5 ha. area
in March. Weeding and other tending in August. Strip weeding
and grading on the other area (7.2 ha.) in November.

1956. —Afforestaion (Chamaecyparis obtusa) on the 7.2 ha. area
in March. Weeding and other tending on the above both areas
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(14.7 ha.) from July to August.

1957. —Clearing and grading on the other area (4.8 ha.) from
Febvruary to March and afforestation with Chamaecyparis obtusa and
Pinus T hunbergii. Weeding and other tending on the 14.7 ha. area
in March and on the 4.8 ha. area in July.

195§—Left as natural.

Tatsunokuchiyama « Kita-tani :

Location
Area

Land feature
Geology
Precipitation

Forest condition

Wagon. Wheel Gap+B :

Location

Area

Land feature
Geology
Precipitation
Forest condition

The same as Minami-tani.

17. 27 ha,

Faned watershed. Average gradient 30°54’.

The same as Minami-tani.

1200mm, little snow."

1937——March, 1945. —Natural stand of Pinus densiflora with arti-
ficial young stand of Chamaecyparis obtusa partially.  Pleioblastus
Simoni and Pleioblastus variegatus grew thick.

Insect pests occurred in Pinus densifora stand in about 1940.
Thereafter, the damage increased gradually.

1945. ——Pinus densiflora were cut and transported (10.57 ha.).
Many stumps of Pinus densiflora on the whole watershed were
grubbed out from March to June.

1946~1947.——Artificial forest of Pinus densiflora on the 3.25 ha.
area were cut and removed from May to December in 1946 and
these on the 3.38 ha. area from September, 1946 to July, 1947.
1948~1958——Left as natural. Lower trees containing Carpinus
laxiflora, Quercus serrata and Quercus acutissima, and Pleioblastus
variegatus grew thick and grew up into a coppice in 1958.

Colorado, U.S. A.

About 80 ha.

Long and slender watershed. Average gradient 14°30".

Quartz trachyte. )

500mm, about 50 per cent fell as snow from October to March.
1911~1918,——Secondary forest on an area burned by forest fire and
consisting of Douglas fir (Pseudotsuga menziesii), Engelmann spruce
(Picea engelmannii) stand (23 per cent of the area), aspen (Populus
tremuloides) stand (61 per cent), grass covered area ( 6 per cent),
bare land (7 per cent) and other.

1919. —AIl tree growth cut down except the strip stand on the
stream side. = The larger coniferous trees were cut, dragged to
the road and removed.

1920. —The remaining larger trees were removed. Slash from
the larger green conifers and the entire stems and tops of the
smaller ever-greens and aspens were piled in windrows running up
and down the slo.pes, and were burned out in September. The strip
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stand on the stream side were cut and transported in summer.
1921~1924. —— Left as natural. Except on the severely burned
streaks, a thin cover of aspen sprouts, seedlings of fir snd spruce
augmented by a fair cover of grass grew on southerly exposﬁres
and of grass and herbs on northerly exposures,
1925~1926. —Grazing 80 goats in summer and little effect on the
vegetative cover. Sprouts of aspen (Populus tremuloides) developed
1~2m in height.
F. The definitions of water-yearly, plentiful, ordinary, low and scanty runoffs were sho-
wn in the figure. These values for each experimental watershed for C. P. were shown
in a part of Table 1, (1)~(5).

After dependent variables for each of the above runoffs were determined, we then deci-
ded the most effective independent variablés to these dependent variables, Thus from
among the various kinds of runoff and meteorological factors measured in each experimental
watershed, factors that were assumed with dense correlation by intuition were selected, and
the correlation between the above dependent variables and one factor or the combination fac-
tor of these runoff and meteorological factors were investigated, and then the most effec-
tive independent variables were decided. = Finally, within the limits of data measured at
each experimental station, these shown in the other part of Table 1, (1)~(5) were selec-
ted. '

Next we investigated the assumptions with these independent and dependent variables
shown in Table 1. The results of the testing on the serial correlation and trends of time
series of the dependent variables were shown in Table 3. Consequently, the trends of all
data were non-significant, but the serial correlation of the low runoff for Kamikawa « Kita-
tani and of the water-yearly and plentiful runoffs for Kamabuchi « No.2 were significant.
Therefore, these of the time series of the related independent variables were tested (Table
4); moreover, the independence and normality of the deviation from regressian line were
tested (Table 5). From the results of the above investigations, we found that the common
regression analysis could be applied on the analysis of all these data.

Supposing that the regressions were linear, we estimated the regression equations
shown in Table 6, (1)~(5).

The dependent and independent variables for T.P. were shown in Table 7, (1)~(5).

By adopting the corresponding independent variables shown in Table 7 to the above regr-
ession equations,' the various kinds of runoff, assuming the forests had not been cut cown,
were estimated.  These estimated values were shown in column (3) of Table 8~12.

‘The variations of estimated values at the 95 per cent confidence coefficient the difference
between observed and estimated values, the rangeé of differnce at the 95 per cent limits,
the rate of difference and difference ranges to the estimated values and the rate of varia-
tions to.the estimated values were shown in column (4), (5), (6) and (7) of Table 8§~12,
respectively.

The comparison between the increased and decreased amount of water-yearly runoff
and the total value of the increésed and decreased amount of plentiful, ordinary, low and
scanty runoff were shown in Table 13. Consequently, it was shown that differences bet-
‘ween both amounts were relatively small and that the regression equations could be relied
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upon.

To study the relation between the increased and decreased amounts of various kinds
-of runoff and meteorological factors for T.P., we investigated the correlations between the
former and the meteorological factors which could be presumed high relation. These
results were shown in Table 14. In consequence, it was found that a considerably high
correlation existed between the both factors.

The average rate of plentiful, ordinary, low and scanty runoff respectively to water-

yearly runoff for C.P. and T.P. were shown in Table 15. ‘
G. From the results of the above analysis, it was found that the water-yearly, plentiful,
ordinary, low and scanty runoffs for T.P. were changed by the deforestation, and that the
changes well coincided chronolgically with the changes in forest condition, but there were
the yearly fluctuations having no coincidence with the forest condition changes and relating
to meteorological conditions. This led us to investigate the effects of the changes of forest
conditions, such as cutting, on water-yearly, plentiful, ordinary, low and scanty runoffs in
the following:

In those cases in which all stands on the watersheds were clearly or almost clearly cut,
and the logs were skidded and transported by the logging road built anew into the watersheds,
water-yearly, plentiful, ordinary, low and scanty runoffs were increased. But the increase of
scanty runoff had slightly low confidence compared with those of other runoffs.

As regards the forest trees that had been snapped or uprooted by storm over the whole
of the watersheds, even allowing that these effective periods were only one month, each
runoff except ordinary runoff had a tendency to increase. However, the confidence of this
result may not be high on account of the fact that only one example was obtained at Kami-
kawa - Kita-tani and that the accuracy of its estimation equation was not high.

By the removal of the dominant forest on the strip area adjoining the stream draining
the watershed, the water-yearly, plentiful, ordinary, low and scanty runoffs showed an increa-
sing tendency. But the confidence of this result may not be high because only two exam-
ples were obtained at Kamikawa « Kita-tani and Wagon Wheel Gap + B, and the stream side
stands were cut after the cutting of other stands in the watersheds.

Even shrubs and herbages which grew back on the cut-over area cleared and burned
during the season of maximum growing over the several years, the wateryearly, plentiful,
ordinary, low and scanty runoffs had an increasing tendency. 'But the confidence of this
result may not be high because the results were based on only two cases of Kamabuchi .
No. 2 and Tatsunokuchiyama « Minami-tani and these regrowths were removed in the effec-
tive periods of clear cutting. -

In this paper, we did not conduct investigation into reasons for runoffs being increased
by the changes to worsening of forest conditions. But, deducing from the results available,
it was supposed that they were the decrease of loss with interception and transpiration atten-
dant upon the diminishing of forest vegetations, and the increase of direct runoff ensueing
from the appearance of such poor permeable land consequent upon the disturbed forest floor,
skid trails and forest roads following the logging practice. The former reason would apply
principally to the increase of the ordinary, low and scanty runoffs, and the latter to those
of the water-yearly and plentiful runoffs. But the conditions were different in the low and

scanty runoffs for Kamikawa « Kita-tani and Wagon Wheel Gap *B. In cases in which the
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removal of forest vegetations advanced the date of snow meltlng, the amounts of the above
both runoffs of which all or a major portion turned up in the early period of snow melting
were increased, we considered.

We found the tendency that the increased amount of runoff gradually decreased with
invasion and luxuriant growth of new vegetative cover on the cut-over area left as natural.
We supposed the cause was in the mollification of all reasons increasing runoff, In the
cases of water-yearly and ﬁlentiful runoffs, the decrease of the amount increased began
already in the second year following the removal of logs. But, in the case cf ordinary,
low and scanty runoffs, the decreasing tendency was not so plain as in the former, since,
we assumed, the increase in yields was mainly affected on the reduction of vegetative cover,
that is to say, the decrease of the losses with transpiration and the changes of the date of
snow melting which were subjected to the influence of the more and more complicated fac-
tors than the case of the direct runoff.

In the case of water-yearly and plentiful runoffs for Tatsunokuchiyama - Minami-tani
and Wagon Wheel Gap « B, the increase in yields was rapidly decreased with regrowth of new
vegetative cover, but that for Tatsunokuchiyama . Kita-tani was relatively slowly decreased.
We supposed that the causes of these results could be attributed to the remarkable diffe-
rence of topographic conditions, especially inclination between these watersheds, as the incre-
ase of runoff resulted from the increase of direct runoff. But, in the cases of ordinary,
low and scanty runoffs, such facts were not found since, we supposed, the main reasons in-
creasing these runoff were the decreasing of evapo-transpiration and not the increase of
direct runoff.

By the removal of forest vegetations, such as by clear cutting, the water-yearly, plenti-
ful, ordinary, low and scanty runoffs had an increasing tendency as described above. The
actual amount increased of these runoffs was effected by not only the topographic condi-
tions but meteorological conditions at the considered watersheds. So it can be said that the
removal of forest vegetations increases the potential of runoff. @ The extent of this poten-
tiality varied with the extents of forest denudation, the natural 'recovery of vegetative cover
and topographic conditions such as inclination.. And the increased amount in runoff was
really decided by the addition of the various kinds of meteorogical conditions, such as preci-
pitation, to the increase potential. The kinds and extents. of these meteorological conditions
can not be dealt with in this paper, but the increasing extents of the water-yearly,
plentiful and ordinary'runoffs were probably highly related to the water-yearly precipitation
at the district having much precipitation such as rain. Similarly on the low runoff too, it
was related to the precipitation of specific periods. These facts may be the subjects of
investigation in future.

From the above example only, the increasing amount of the various kinds of runoff by
the removal of forest vegetations at other watersheds could not be generally discussed, and
even the increasing amount of runoff at six watersheds dealt with in this paper could not
be decided, as all meteorological conditions possible at these watersheds did not seem to
happen in these experimental periods. But, to offer some supplementary information, the
maximum increasing amount (with ratio) of each runoff for T. P. were shown in Table 19,
20, 21, 22 and 23. In the cases of water-yearly and plentiful runoffs, the maximum amount

increased in the water-year when the forests were clearly cut or almost clearly cut, and
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removal of logs ended, and in the water-year or next water-year when the part of the
watersheds became bare due to the clearing and burning over the several years. In short, the
maximum increase occurred in the water-year that the forest floor was disturbed most
severely by the vegetation removal and the vegetation amount was the least. But, in cases of
ordinary, low and scanty runoffs, the maximum increase did not always occur in such
water-year. These results proved the fact that the increase in the above three kinds of
runoff were effected by the complex conditions of mixed topographic and various meteorologi-
cal conditions. From the facts that runoff in these water-years were increased to appro-
ximately the maximum amount above, it was obvious that the increase. of the above three:
kinds of runoff were effected by the decrease of vegetation amounts.

In the cases of the cleared areas left natural as in the example of Tatsunokuchiyama -
Kita-tani, the increasing amount of water-yearly and plenfiful runoffs decreased to 15~40
per cent of the maximum increasing amount in the tenth year after cler cutting. In like
manner, the increased runoff decreased less per cent and the increasing amount became
doubtful at the 95 per cent confidence coefficient. — Moreover, the increasing tendency of
low and scanty runoffs was difficult to find in the ninth year following cutfing. According
to the example of Wagon Wheel Gap « B, the increasing amount of water-yearly and plentiful
runoffs decreased to 25~30 per cent of the maximum in the fourth year aftear clear cutting,
and these amounts were doubtful at the 95 per cent confidence coefficient. As to ordinary,
low and scanty runoffs, the increasing tendency became difficult to find in the fourth year.

The respective rates of plentiful, ordinary, low and scanty runoffs to water-yearly
runoff had no changes in comparison with C.P. and T.P. and in the chronological tendency
during T.P. Therefore, it was difficult to find the change of the consistency of stream
discharge expressed with rate of plentiful, ordinary, low and scanty runoffs by the changes

in forest conditions.

In conclusion, we found that the removal of.the vegetative cover on the considered small
watersheds advanced the potentiality of increase of water-yearly, plentiful, ordinary, low
and scanty runoffs, and that the actual amounts of increase were related to the then
topographic and meteorological conditions whose kinds, extents, and influences should be

investigated after this.



