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MARD & Wb o SO Bk et L, 1937 451 1 & v BiNE Pk Le.  S#I0
I E ULCiE 1940 45 2 TIRENNO, W3 T L ke 2 40K, Juhin T (IR
F L, 1945 414 0 5 AR ARk RIRMRR E L, JbBHE0EEE 0T T2 THRK
BT R E LT LD SN2 MIICE VT, ZNENOIHIIC ST 2k IEHE T T
LT EICEDT, Th =Y MROKEHIEHIEL I T2 TR CH DO/, & AHA8 1940 Rk
WMOBAL AT LD FKECLEE L, 1943 LT3tz i ks,  #Egdt s o720
T, T 2 F 1944 455 0 IR IS L 1945 4RIC D (IR T D72, B¢ LTHAIDE!
ENC -~ KT & 7o L 7273, 1947 REREOAMIGES Y [V T2 0 BORHEE #io7ek
UL, 1949 AEF TR 22 & L, 1950 45k b 1953 AR TR & b HHETITHL 4D N
WEITOT, WhWwaHEid L L, HWHOREZEILORELDIFHT 2, 1954 4L VT A~
DIAFESE LT, OMERY, BHOFEICR L TREREFRITT 2 2 & & Lcasigiko
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Table 1. Outlook of the experimental watersheds.
Al pEEmEAATEEE
} Gion-danbara Takashima village, Jyodo county, Okayama prefecture
% 1t & S
L Kitadani Minamidani
\V' T T T ¢ B == iz T
L (T A i AEpE
@g/r f;gféégﬁ) | quarz-porphyry o
' /Chichibuy — | 1€ 14 BEbE (BA5R)
( ) | granite Graybacke (Chichibu system)
| Nevstem ) 1 S
[ partlaly greenshist
17.27ha 22.61ha
W W
30.9° 26.1°
45m~250m 58m~258m
7 h = VSRR 6.3ha

young

7= L 9.8ha
over matured

13 7 * 1.2ha

Hinoki
(Chamaecyparis obtuse S. et Z.)
¥ 9 ¥ Bamboo bushes

7 h = v 4 young Akamatsu
F DIBRERZE shrubs

Akamatsu(Pinus densifloraS.et Z.)

R AR Iy Juniperus vigida S. et Z.

7 h = VESK 17.6ha
Akamatsu over matured

bRl (BLdei) 3.%ha
cut-over area (grassas)

13 7 ¥ 1.2ha
Hinoki

SERizER L
Almost same with Kitadani

—#Re ) % (0.5ha)

partialy, Hinoki
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Fig. 1 Tendency of annual runoff-ratio Fig. 2 Tendency of annual precipitation

EER Fig. 2 O & 5 e ADENIMIN A W, AT RIRRT (1937~1943%F)
IR (1946~1951 4R) @ 2WNT4pF T, Z DRI ROZEDAIEIEEBET 51T,
b4 t9=3.60>t(«=0.01) =3.106
A t=2.28>t(a=:0.05)=2.201
b, FNEL 1Y, 5% DREBETHEDHL T LHva 3, T TR EDAENNIT LD
THEZODTHA 5D, TTFREWTOEEOFMENNS L, MEIZOVWTIEFTGZO LS
D LB TR RATRTA T 1158 mm 1T L, RIRBEOFH A 40~50mm £\, ik LT
PFEREFA AL T 180mm, FAT 110mm #Nk R LTw 3, FEHEDHEDPEEY kE
LEIRIC X 2UEEDHE RO D —kL LT, KIRHcE T 2 FEME (x) LIERE () 2D—
KR TR D
Jba z=0.58x—359.3
T4 2=0.56x—353.6 (D
(1) CIRBROERNELICALT, RIRLAWV EICE LicdiAn TRED WHHITZ R D
T, ERRONIREL OELRIRIC L 28 L Bl Le, O RAETIRAESY 147 mm, 7
AT 9O1lmm & RIFRIERRD 2 EN 48]~ 3RIOKTINE e Lic. KITHE &S %E:
RERE DL B2 ENIMOKTRAT, FTHOBATEGIE, FFERE, FARERET
DWT, FEMEBILDRER I~2 & (Table 2.), 4RESIE, B ILRE T RIRTIC
HLEZRAY 1.4°C, 238 mm O LTW3 25, e [RNTDF ko
BEXHRELY, U LAMBTHL 282 TRNTEN T2 LD L5262 O THEE IO
HM&ldhd 2k, 2k, WPLREMTHh2ECEEREFD LBz onkv, Lk
DIOT LRI LD BAL AT EHT IO VNG N7 5 & & 2 W, 1945 AR AR &
DTHGEIERT BN EANE AT 243, T & TR RTEIL D 72 0 DIEREDI N H D
BEFTHLY, WHOBENBEHDOENTELSZOITETFTIBREMING, ERTMARE KR
LT b MR R M T2 L, 2 &0 2, SAET, TALo 2 LTtk & m]
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Table 2. Annual results of runoff and meterology.

iR & Year
\ : # il Before cutti ‘ . B B After cutti
IEI H W%\ F}{J . ﬂc- ) 3“7.'7 7 Hif _Eor"ittmg o ‘ J 1% f ) 14 ter cutting
she | Sz
tem ater shed | g3, ' 1938 | 1939 | 1940' 1941 ’ 1942 | 1943 | 2F¥ 1944\ 1945 ' 1 946‘ 1947 | 1948 | 1949 | 1950' 1951 | 4
e | [Mean Mean [ B Mean
A | g |
M k(%) AL 1 62 1284 616]  967] 1520 1248] 1314‘ 1sel 95l 1549 1222\ 1310|987 1216 1327 1283 1219 1214
Precipitation { Klt%%iam i | | i | ! ! i
] | | 28 | | | 2 2, )
mm Minamidani 1162 1259 615 957! 1497, 1222: 12890 1143 856\ 1554 1205; 1273 905 1182 | 1335] 1237 12011 1189
W E(a) G 1 273.8 398.00 50.2] 107.1] 515.0 386.5 455.7 312.3 130.9 691.1 411.0 569.0, 326.6| 389.5 640.6 476.0 549.4’ 491.9
Runoff f Kitadani i | | } 1 i
mm . FL 12493 378.0] 51.9| 87.8 477.0 368.2 433.5 263.7) 133.5 696.6| 417.5 498.2 269.3 307.2] 490.4 380.5 468.7| 402.4
Minamidani ‘ ’ ‘

WM % ( Kit:af([iani 24 31 8 il 34 31 35, 22.4 15 45 30\ 43 33 32 48 38 45I 39.8

Runorf-ratio 3 | | : | | | | [

% l Mina;]‘i dani 220 30 8 9 32 30 34 23.6 16, 45 31 39 30 2 37 31 39 33.7

3 =% AL | sl | 5 22 [ 2

A;iNater ol | Kitadani 889 886/ 566 860 1005 859 858 846, 764 858‘ 811 741‘ 660 826/ 681 757 670i 721

mm Ul B\ 913 881 563 879 1020 854 855 852 717 85/ 787 175 636 75 845 8§56 732 787
Y Minamidani ‘ ; \
s \ ‘
I
REESERY I | i I
Annual mean of air r ) 14,1 13.8 14.2) 14.2 14.2 15.3 14.7 14.4 15.6/ 15.11 15.4 16.1 13.7 16.5 16.0 16.4 15.9] 15.8

‘temperature !

SEHEKEE % x 1 | ; ‘ j |
Aunnnal mean of | | 79.5 80.4) 76.4) 77.3 0.5 72.5 71.2 76.8 72.6 73.7 73.2 70.6 74.8 72.9 71.3 69.4 68.2 71.2
relative humidity ‘ .

ZEFEE mm I i | ‘ | L
(HLIEERRS) 676.0/ 839.5/1058.5 951.6 766.5/ 876.0, 935.5 907.71098.01058.5‘]078.3’1131.51382.0‘1093.1‘ 976.01130.21154.41145.4

Evaporation I i . | !

HV]J\ OJTEi’Efm/JQ | | i
y | | | | | i :

Standard deviation | 11.7] 12.7 ¢.8 9.0, 13.7 14.8 11.0 11.5 I 11,9 8.4 3.8 12.3 8.7/ 11.3 10.2
of daily precipitation | ! | ' | :
mm J | | ‘ i | [ !
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T 206, EREICKLIENR W LR H3R Wi, i, WERTEEOMBIRK

. b Table 3. Correlation cozfficient betwesn
. - YL He -~
21 3. Kittredge LD C & Fifk~<T precipitation and runoff and deviation of

W3, HIEICBIED f s ¥ D AR & R _ deily precipitation. =
o - _ FHRE FRE e bRz
BLIFERER O EBTH IS correlation | Before  After
) coeiricient| cuatting | cutting
5T Z DB b HIME W A
ETHTHY, DA AIEEy H15E o e ’ 0.95% 0.86%
1 - s L A ye 0.87%% 0.73
(Table3.) &7 DT, KIFHED—KHIBER Kitadani K L0.83% . 0.93%%
7yz . .
RERkps L, s 7oz 0.80
S I 0.68
Jb4 2=0.86x—551.1 , Minamidani | Yoo | | 0.94%%
L (2) o o ] | o
4 z=0.56x—264.3 fif5% 1. *% X OTIEFENTIIY B8 LN 5% D
. ) i o f”l’ﬁ$ THERERRTDZ L
Ea%. fRwnE (1) Ko &k ST, wEHk 2. = (X x & oz LOMBERE bR

ORI L PR E £ D88, IRBICH VL TRALE TIRINEDHINCH 2 AR B DHY
MFGERESHEDTO20L, HFHECICHIROEOPHTS S 5. FEHIRIED 5 bFHE
ISR DBUHRAE, FIO RIS b AR & B E O T & 1R LARIED b & iR A
ERMZFEHOT LT L OTHIRTE 248, NORILEDOHNOTI X EA%kT-& LTEDbT

LAEMECD DA, 2T TIRODDITEBAIEL WD 2 & & Lic, TEMATE & 1 —K
SEOFH RIS T2 4 IHENZE d Rk,

y=. 2 5. 365~366
n

LLTHk®DB, TP z X, v FRIC LA Table 2. THOT, b OROHERK Y R
L7=d7s Table 3. TH %, T DOISITOWTIFEMABRK IV FNAFETHOT, 120
DAMEC, 20X, VI TIEMEREELEDOTS 0,9 & 72 @ 0.95 LT LA EERN

B YRZCHT BB A R, KIRED bDIOWTR,

TAHIBIREL [EEWIYE e
Jra- T2y =0.96 z=0.38x+41.98y—398 ) (3)
A 7:..4=0.96 2=0.20x+40.46y —251.9
Eb, (2) XEHETZE, v OBEOREVWT EERLTWVS, D LOKREHOHWE

BT LZTRRID R WD S LTRERIEA LE L vy, KIROM & L THEMARE &,

G & DHIBIZHERE W L 02 S D, AEHTEAN LT b DR D 52 IE AR A
L, Lad MG RIFBICEVWTEETH 2, 20 L5 EMNE SO L 5 ITNE D
B, ERENAEAMICLDHIKICL DR CHEINZITLEZRLT WIS LD L BbliL
Do  RITHN IR = MR —ARR 208 Lcli D AR EDIEZEILIE Fig. 3 © X5
1T 1942 ARED SR DDA S 2. TR D BHA, BIEHOZEILIT & DHIADEAL
2, HRICHRT 2 DD LHEE 2L, TOMS B ARIETRD S &,
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( Kiadan ) — Before cuthing
Minzmidan ------- Afien cuthing
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Fig. 3 3 months moving mean of monthly water loss

4% 1,=870—12.0t
- F4 1.=857—5.3t t RS

EHADIDEGIZRR/NE v, L LWL FILC LT LRI L 2ETEMHIRO ZE ERE
v, 25 ICIRRTBROREIINC K % & (Table 2.), {RIREFIETHILHA & DIREAL
FERHWDILFOHIY, FEOHUMEE L (Kb LTHY, KR L OTEFTitaT 125
mm, FAT 65mm A LTSRS LW IRFEAO-Fhic e 2 FIESHERERL, 7,
4, FTAMOHAEFESILA L D RRPREVEOLDIZLZ2DTHLH. T, TNENOR
WIC B DAERLER LAEFTR E ORIBIAMEC,  MIMTEEROYA (1939 48) ZERW TIHAER
EFE—ELTW3, 2O EicowTid Kittredge® §AELBIZEFHED L WA TR
Wi, BB RO LT W2, D EOHKED & 2T DWW TIRAERE & F
BEDBERIZEWTHERLLEEITHI. hE, (ﬁ]ﬁl\%@.ﬁ%ﬁ BRI ER 2 E
BB OWTOUENSCIET S 543, A5BHUCIZ s ORI E XKL DT, TR EDK
B E P2 5T & & Liee DS OENE, iBKEE DT oW Tk L ik~7e2s, &
ICTEIE T N & Z € ORI, D LTI L L/ ZvwZ T DN E
LTHEZ2LNIDEIH—ICHBDO ARV ETH D, HICHRBETH D3, HHBCET 2
FEICOWTIE, HiFFOME L LTHIT 2 D350 6 Lk v, FE AR RIER O
CHHE, RISEEIT AN A0 2 D THMO HIR S 5 720, HIWICHRE /)26 L
W23 L0 ERET 2, T OIEHICYHEBOHETHE QLao-—#E 02\ TR IR BE
FEDARZVEHERL D ZDOTWVD) bzD—Kh bz,

2. ARBLRAME

SRR X 6 i < AT 2, #F1~12 AFT0 12 0 O HREE KITET
DFEHIEE RO THIET 2 &, HERIZEC X 28T E LD THLME b Tic
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HEAND LT HBLEVOT, ZOHYIOMITEIS TRV, 6, 8, 9TERVTHK
WRESIRT L D £<, 27, WMWY FRLLENE@BETKIE6, THOETH Y, £
FHWIE 8 HITIfEE R LTV A DR ANIC I 2HNENA X (HET IO LETFT 2,
MECE YRS R E L L'C“JJM“%?;@;T%GD F 72T & *)41*6%2*5&17‘35% HOTH;
FOMAY 554, HHR— IR = IR LT 5 &, iR DA TR TR
L 2L 2 EDT, AID OREOFESMELIND 522, JIINHRER
7,11, 12 ARV T, KIRRSAE { —EDOHIMED 2 LBz oNvE, D31 )
B Y &2 &, WWEROHIT L DPEBFEALIND RS b, BI04 LRI}
biEid, THbHE Fig. 3 0o, IOkER 11, 12 JI0 2 7 [ Z v THIIC AT
DHEBEKEL, TEC2HA~IHOWRICHE¥ETH D, MRICHWNED 3 » IBITFHE &2
& (Fig. 4), 9 ARV CRIRRIEINCKZEER L, 272, WD 11, 12 AOEKEDZED
WEOXEICL2 b0 EHEE IS, TNCK LTREDOHNER T DIBIEDY A & UD Mm%
RTDIET H =Y ORHEER RGO RITRTRETH A5, L LZOFHBETR.ERD LS
IAARHT O T INERIBREOEEREATHMITH OT, T L3R INAVHS
M2\ WEEMIEIZ AR TS 228, BEIICARO R ZRT IO ELILTLv, 25iIcibod
HBTHADATRIROMIBDOH I LTH L 5, FE (7, 8H),4 1,2 H) m2»
HOWES & CHBEAIRIRICATEOEND 20T t AL OTHRET 3Ic, HALAL b
BICOVWTIEENE L, RO H 5% DER
RTHEDENH B LTz, g
KIT EFL 2 2 O TR & R & 4 ;
HERMERRE R TDOCINLD—KRE 5
B NEREETEE, oIt ikE

0 — . Before culting
PR Atter cutting

(D * NHEEX) LOxNEH L, ™
IS T B TR N R W D D
AR iRk vt
5 1:=0.636x+9.88 [.=0.326x+33.90 F4X HE3 » ABEES
Fig. 4 3 months moving mean of monthly
%. 13=0.883x+0.86 [,==0.278x+ 9.80 precipitation

FeR B X B R B & (B 1/s/100 ha)

Table 4. Total runoff for each month in summer and winter.

A Year o] |
-~ 1937 1938 1939 1940 | 1941 1942 1943 1946 1947 1948 1949 1950 1951
; !
Month ! i | L i
& (1] 5.3 9.2 42 1.4 3.6 4.9| 3.5 11.3 32.0 3.9 18.7 85.6 19.2
Winter | 1 1; 21.8 7.3 4.1, 3.1 1.4 6.7 \ 4.9 12,10 9.5| 9.0, 16.5 40.2 | 32.0
| | i | | | |
B (W 7.4 107.0 1.2 2.0 477 9.6 126.7 144.2 §2.5 541 1010 8.8 | 256.7
Summer | Wl 3.7 .1 0.6 28.4 109.0 9.1 4.4 10.1 5.7'! 9.8 9.6 8.5 4.9
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Table 5. Correlation coefficient for monthly

preﬁxpltatlon and E;onthly runoff L) 51—1,=0.310x—24.01
f®a &3« % 13—1,=0.605x—8.93
Beiore cutting ' Aiter cuttmg .
T LD, HEICLZ2EMICLF W, Zilc
555(7’ SQH) +0.779%% +0.911% - i s B , . )
ummer : AR BIRD kit 2 » o I3 HERE 132
2L 2 | . | ~ o N .
4o rosers +0.890%  mm, %4 45mm F{CAT S &, B 17mm,
YRR OBUL BRI 14, (768 15 & 17mm EHEDOT, FOPHIEDEE W

LD NP SR BT W2, 72, ZOE3 # HOBILD ZILEHitznwT
BERIFHELL, LTsuTilihichszwgl, L oERCIVWiiE 522 b0 Liesh, =0
T OV TR T E N2 2 2R E R AL, 226 (HFRRHITE, LTRABEERED
HERTELTEELTVEDTH S,

S RITH 2 DIERIREIC DWW TR T 2. 55 ARKKE b+ 0 ) ORFERIEC X oTikE
WIREER 5213 2 b O T, 5 LB OFEE DT LD LBV AV, BA DT TR %
DIGEERFESFEALZN B DT, WEICOVWT—IBENLT 2 &, 7% 8, S AXEwT
WICHRKTEEMA K & v (Fig. 5), 2D EDBIEKENORNEMRTFS 2 L ERPEEN b
LW, 1 ODBBHEERD 92 THAH S5, IWAEIRDL LD & 5 Tk ilDE Pk £ 2
L OVBEMHEMIC L OTEMEND T L0, RNERIZHAOBHE 20 2 & & A3k
L L LAWHED EFNO A T v, Fig. 6 O5RT L 5 e mio i MR 3l D i

. . !
( Kitadani ) i
( Minamidani ) |
2000 200 _
= i —— Berore cutting ,'- i
=) . i — w=<=== While cuttl,g it i
=g o Before cutting i ) === After cuttin .'; i
s | e while culting i e =5 i H
S Ater Cutiing 1} e i L
R 3 . &x P ‘=
o 1w i ) i 'e
Rof P Sk i ‘s
© i ! H
< H (<3} P 1
[} H 0 i H
28 s* PO
S 1000 = 100 i :
i < i
! D H i
i o i i
.
50 ]
1H]INVVI,VIIVKID§X&EI II[]NVJAWI\A]]]XX Pl
A Month A Month

H#5K A &% K &
Fig. 5 Peak discharge for each month
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HNRTHIML, H 2/ 2DBEREbOTHII IR EAEETEVWIiERLTVS, 20D
I NEEAE T, Dy Oo— R0 T L BUKBRERDE®D S LTHEFE LW Z L TH 205,
PHAET AT DWW T HIED HAD I/ N E & & DOREEI 22 & IR I i 5 , F#o

AR WFILL IRHEATAE (DT WD, TOMHIT OV TEYIDEDRKEY T

D <

b 4 [
oA W
R BEERTE iR BEEREZE
(CARRTAE R 1.02 0.40 1.09 0.32
TR IR 2.30 1.08 2.34 1.06
ty  © i 5.16 4.24 3.38 3.74

BifrlZwvw Ly 1/s/100 ha
WFILYD ) Dffiat €(a=0.01)=3.012 L h-AF < BZDOT 1% DRERBTHIEDZIGLED
HEND, ZD L5 I B TIHIRRIC KD H I NEE O & Z DERERZEAT 2 452U
CREL AED7T &k, BUKRDILS S TIEREOL TR —IBAH D L5 B2 5615
A, HTHTEHOANE L A2/ LI~ ARITH S L0wr 5,
RIVT F DI 2311

(=]
<

— . ——~ Before cutting
" (Minamidani ) "L wpge culting
LoVT-—TT DL, g% @ —-—-—o Affer cutling
e » . A
' N ’ \ Y
vz i { £70.68//c/100ha S . X 7 \ N '
E il % 0.86 P I \ N
» PP e U A
fRARfR [ 35 0.80 s
’I\f& . 10
KA % 16 5
s £ . :
e 1 1 § Vv v W w1 [ ¥ X
’fQ‘J’?E'ﬁTJ‘{ I’ 0.57 AR Month
A= il 4 0.79
" ( Kitadani )

=
N\
ENITY 30
frcLick el
P
“
g L, fKiRgIcE S0
2 %
_ o
\n"i“ t;?l'i%“;’” .I—[..[/ £
ERE
. £
MEDF L2 wDRE =
=
0
EDOHBML I BT LS

I 1 1 N vV W W W E I I &
AR D SO S | A Month
% 6 A b %o

Fig. 6 Minimum discharge for each motth
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0} ( Minamidani ) 52,
E gt — fx4% @ (1937.1938) Before cutting e
g\ ol e f% % % (1950.1851) After cutting I/ RO & [FkE
7 ® FHAku  Mean )
2 4t CHIRBLD _FFH-D i) b
6f o
5F Shiisbils., Thb
>
(&) (A O N N =
g* b, KERRTRICHEDE
=3
£ ot ITELV 2 R LD,
1
0 D IRALD BER S ARk & B
0% 2 3 3% 40 4 4 5 % 60 64 63 72 76 80 84 88 9 36 100 ]
Gage -height A i (em) ( & (Fig. 7), dtac
13
2 ‘ ZAKRbEA 4.7cm 245
E ., ( Kitadani) 6.7 . L
22
B 0 ST MORA (1937, 1938) Betore cutting Slem s, HETE S0
1\ T/ X AR 2 (1990.1951) After Cutts .
7 9 ® Frxin Mean diting cm 5 6.8cm X,
8 o
. . T D _LADRRE LA D
ol A BHRKE DI, Ho
= *
@5 / \‘ B . \ .
M ) e KRB DIEA AL 4
i 3 ° /’ o ° ‘\:@\ ° o) B
i y JeN\L LN DHICFETH D20
2 (] // e . <~
Ot N~ j’ﬁ.m%&o bEBOTHL S5,
0 Al . = ke = s S
T A R BB W %00 WE L ZDRT1 » ATHE

Gage height & @ (cm)
& O MBS GHBIREL +
A N AN ! H

Fig. 7 Frequency curve of gage height 0.71) iZ&dwens
7%, EHICHT3 2 ANIE (+0.67), #i6 » IR (+0.61) LMK bHiHE L b 2/hEwv
DR D HEOMEBIZTAD & L, YW O REAR NEBRDMTRE ADOTWw 2 T &A%
Wrahsd, fNEEREE LTHT/KIC L DI SN2 O T2 ORI ST KR O_LA ¥
THIEZH, REHANCHZ 3EHOFHFicEnTL, 7c®7Mﬁ!i’rié#?l{%lt_tﬂ®ﬂ§ﬁ‘ﬂ7ﬁié
D, TOFENEBEIRS UES CBIMO ETIT5 2 & &7 %, HTFRMATINEEEIHTLT
FARBIC B L EACETHUE, Luty® ©OWw 3 k5 Z O TFRmIE BIHRIT X 2T lw kG
LS 2R EHFEATETILVETLELTHRTEZTEA 5,

3. BKELWME

T TITHIKRE L WS DIk, FERRIC & 23KEAIATE 5 H MO FEED & K BIIGTERTO AEED
SREESIWRDDOELOHL, TOHKELNELOEREEIC Licb Dt Table 6 THO
T, AROT LD 2THICH SN B & 5 TR & 7k E & OO MBI REIL AR R & 4EHTE
& DIOMBERE & KT 2 EHS/N v, 2 iE—BEEROSIKDOYAHIKE R FETHED IF
DAITPEFHHREE R £ DEEOMELRIEC & Y MBI NZBRERAKZ VO CTHATH L5, LichiD
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Table 6. precipitation and increased runoff.

B Cw wmo&
Before cutting B After cutting
T E A EE L
Penecipitation ~ Kitadani  Minamidani =~ Kitadani =~ Minamidani
%m% o Bk YN HEKE
mm EE iy EE T 5 mEE E 5 oo 35
Times o e As=d Times Increased Times Incleased Times Incleased
ncleass runoff runof f ranoff
o . - runoif . ) S
0~ 10 26 0.089 30 0.073 13 0.133 23 0.202
10~ 20 b o34 0.579 = 49 0.737 31 1.080 44 0.762
20~ 30 21 Les2 | 22 1.719 24 4.589 33 2.515
30~ 40 " 16 4,221 23 4.582 13 9.665 13 4.872
40~ 50 " 6 3.697 12 5.223 7 10.907 8 8.269
50~ €0 4 15.149 2 15.742 4 11.469 =~ 4 12.050
60~ 70 4 11.754 4 12.726 7 19.895 4 21.281
70~ 80 [ 1, 13.500 | 2 13.608 2 37.953 1 31.547
| ;
80~ 90 ‘ 2 18.835 3 7.860 5 34.386 5 26.806
90~100 3 21.011 2 6.300 6] ‘ 0
| i
100~ 3 37.279 5 59.087 2 42.461 | 2 27.7€5
HUE & SHKE DFHES R 1
Correlation coef 1c1;=nt +0.797 +0.720 +0.652 +0.738
between P. and Ri. J
FEDXBOMMRE | :
Correlation coefiicient +0.843 i +0.839 +0.899 +0.790
between log P and log 'RiJ l

T, HHHTEHT 2N QLT FHABRDOINCH LS & 51T, HKE (v) LHE &)
DR D&, s&@/l\m;@@ivlc/rﬂé%’ﬁliiﬁ‘j\'%m D logy & logx @
—KEREAVET 2ONRHIITH L5, 22, v & x O—XAEHET2TLE, x 010
mm FE L VNS VICH LTaADOiE 522 & w5 EERNCFIEL D,  HIBERERDBIR
WBHTIREEZVWZEVWTHAH S, 2D logy & logx DEFRXOWKERD2 &
FaW N 1R (R
P %% W4
{RARRT logy=2.146 log x—2.765 logy =2.127 logx—2.717
iR logy=2.222logx—2.578  logy=1.9€0log x—2.351
L D IHRIC & 2 R T 272 DI IRBITRO y L Z 02 vo, vo & LT, KIRER
OR & Y RO XL S IHZ I TERER,
logy./y,=0.076 log x+0.187 logy.ly,= —0.167 log x+0.366
3%, LeOT, FTRRED 2L Chnb e FONIT, 22, HATIE 155mm L.
TOLAWTHARESIAE , HRO/NZVELEZOMMNITEETH L. Ak, XDRRIZEK
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) Kitadani / o Mimamidan .
1@ 18 o
] 7K
g  qf
mm mm
0F
8 L
- u= 6
5 e
5 =
- =1
2 2l
3 &
g £
= 10 . g
0 —— %A Before cutting
- g Atter cutting
,/
o1 1 L Lol L (1] A . L L
4 6 81 20 110 60 80 100 56 8 %0 110 60 80100 00
R & () Precipitation Fﬁ% (mm) Precipitation

g8 R Mok & o B R
Ffg. 8 Incleased runoff and precipitation
ERBIcEVWTENREN 160mm, 130mm THOrkz Ehb LT, EEEEHMCEWT L
ICRITRBICKREWE LT E0A S5, 2D X S5IT{RIC & b kB )JIITQUDWL;&%J”&JMJ
BOHICTHEL, IBREDWAICHE CHRIMBBEEORIR, WWIH TGO ST X 2 EHe T

Zo 2O & FIHEEDIF KD RIRBIC LHOMMD B D & &, HlLoNEREDHTADLS
HEWTE 2, AL, LOEIKEDLZPITOWTIZEEOBARRI & BERD 2. HKE L PR

R EDEREMN~ND 72D, T OWTHETA AE2 0.1~0.2mm TiEs 20mm Lk
DYO T, THENNESZNL 2, 3, 5, 7mm DI EOFIINTE & /K& & DR
ko r (Table?), (CHBTCIE 2mm/hr DITFTOWEE O I LT ¢, HERIEAA
ErDIOn, MBI RN D 210 L, KIEERTIE 2mm/hr DUFONT & 1341
B4/ {, 3mm/hr 27013 5 mm/br DO R DHKBECHETZ DD L 5TE

AL TR LHKE L OMBEIREABIEDN L D KE vk, Wb S RIT4RMm GRAN

57 K R LUK X OHISRM
Table 7. Correlation cozfficient for intsnsity of precipitation and increasing runoff.
117 & Fi & | 2mm/hr | 2mm/hr | 3mm/hr | Smm/hr | Zmm/hr | Ik *E“E’@?’IL
“Total DT oOME | L EoRE D oM | L EofR | M EOME
precipitation p>2mm/hrj p>2mm/hr p>3mm/hr p>5mm/hr| p> 7rnm/hr 51gm£1cant

EX XD | ' | BB 15
Before +0.887 +0.891 --0.860 ' +0.794 -+0.539% +0.344% | number of
cuttmg J | data
‘After ]‘ +0.850 +0.174% | +0.801 = +40.917 +0.921 ‘ +0.856 roo14
cutting / ] ‘
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KAL) PUTITEHE LW T, TOLAICEHIKERIERINEOHZ L OTLTEMARDIELY
flixRbTZENTEZL VR LS,

RITIHKENPE & 72 D UKL RIC T 2 A AEDZEC DWW THEL L 5. IicKILHEE bHIK
B & MBICUEEDNT- DI 2520 223, L HAHAMEIC & Db K E v, RIFEOHTIK
TOED D ¥ — 7 OILEBE R SO KRR (100 ha 24 1's) & HIERMIC A L=t
¥5RT & (Table 8), L4 TR KIRBORAILAEDHAILHIKED L L v ikickb
3748, BATIRERIC LD ZDOEOHEEHL Ly, ITE () EKILTE () & EHKE
BT, WRECHINCRIT 7 e Y P2 &, HRKEDLMTILNZ & R0 A E D AT
THD, FETELICD 20T, §i& MBS ENER > Tia & LT TREr i) LBI%
ArRkz &,

g {RARRT logy,=1.88logx—1.13
5% logy.=1.36logx+0.09
e R logy,=1.92logx—1.22
ey logy.=1.691logx—0.79
BT, MADHELY LD E
Jesr log yo/ys=—0.52logx+1.22
w4 logy./ys=—0.23logx+0.43

LA TlE x A5%Y 400 mm, HATHE 74mm 2 CTRIGRBEO Iy 25K&E L, /e, WL
WEO B TIHIRINICIZE L A EZDRE B RV, KIRRICSVTIEsEbIc KTV, T
O T & IR TR O A LB~ DB I FTMOTRIC L D TH LA BARDZ L EIRT LD
T, BKEFMOGAET LIEET - E RS 5

RITHIKDFHINC 3513 DHIEDMEUL & 5 TH S 5 hse AHIKLLD b -~ KD 4T R+
SNEEFMHOHIRDUCT L O TEAE D T LB TR NG, RWFO & 5 HIEHIHET T/
R LT HOHLOMNO D 25 2 EIUKEHEREEZ LW ETHIH, ST OWT [ 7
~ v figkk (1937, 1938 4R), [ AIRh (1945, 1946 4F), AR FASEAHL (1950, 1951 4)
D2 HEE E D, IFIEAHIKMD S FRFI 1,3,5 cm RS IS 2 FEE O T
FLEF2 L Table9 D L& b T, RO TRITHEDOFHLMOFELRELL t DiiTH 2, Th
Dy BRAL 1em RSN B g IR b A7 O IRARRTIER T 2096 D ERFE T LW
BHDICTERV, Flz, PIERHN & RIRIITE L /N2 W D ISR D FEEE A 5 W 2 dhs
E#E2 oD, MU KA 3em RAICHET ZWELRTIC 5em 3BT 3HEIC oW T
&, AR b 275 N DBRDKRDEHICIE—iNlH LT W2 L SiIch 25, 2, (55T
HTIEROA & DICHEDITIREBIT S <, 10% DERBCTHEOAHF A A bilic, =D
&5 ITRARRICENIR, SRR L w0k, BEEORKERTICkREAzvne &
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Table 8. Precipitation and peak runoff.
5% O~IO‘1O-\«7O[7O~30130~4014Q~50150~6Ol60~70 o~80|80~909°“’ 100~
Class of Prempltatlon | - " | | | ] 10!
| -
. mETH ! | .
£ mm 6.6 14.7 . 24.1 . B34.5 43.8 55.9 63.7 74.7 81.3 93.6 128.0
ke Mean of (21) (26) (18) 1 (13) 4 @) @ (n (1 2 (4)
= © | Precipitation ‘ ‘ |
S et v . | |
Hi O s/1 a L | I "
7 E) Mean of peak { 3.2 ‘ 9.9, 25.2, 87.8 32.7‘ 2b5.9‘ 394.2 33.8‘ 69.5 196.8 1137.5
| runoff ; | ‘ ! ‘ i
g mEwm o) | |
- mm | 5.9 14.0 24.3 34.3 43.1 55.00 64.7| 77.3 86.0 119.2
£ fg; Mean of “ (21 (@) (200 (12 (6 @), @O W B ©)
] 7 3; precipitation ' ‘ ' ‘
W
%9 /s/100ha ;
.&:*;' Mean of Peak 13.1 ] 58.7 } 60.0 | 131.5 196.3 428.7 329.6! 230.4 736.5 2480.0
{ runofi ‘ ‘ | i ‘ '
| | |
e [iEdas | | | | | i
£ mm i 6.6 15.6 ! 25.1 33.2 4.1 53.5 62.6, 76.5 84.5 136.4
ﬁé%‘ Mean of (21)  (36) | (10) an, O @ 4) (2) @) ®)
23| 170 precipitation l ‘ :
. T Eﬁ)l‘//tu&% i"f]‘ ‘ |
B s/1 a } o o i
(«_1; }M°an of peak 2.3 | 10.6 ‘ 27.6 72.6 57.83 707.0i 250.0 141.3 129.1 807.1
= _runoff | i
T, R | :
= EJ‘- mm 6.5 14.8 1 23.8 33.6 44.9 55.2 64.9 77.3 85.3 110.6
g fkE. Mean of (17)  (42) | (2 1 (12 (D, @ G W G (1)
& 4 O | precipitation ; ‘ ‘ \ ‘
= BALHRTS ‘ |
%2 /s/1C0ha ‘ o ‘ :
-&-:: Mean of peak | 4.6 12.7 25.1 33.3 71.6‘ 60.5‘ 326.7] 204.8 224.2 180.4
runoff ! | ! ‘ ‘ ‘
g 9 ® KA1, 3, Scm LFCESLEHE, R
Table 9. Hours and precipitation required to rise 1, 3, 5¢cm of gage height.
‘; IRAE 1 em ‘7J‘<{_L lcm ’]J(f\l 3cm [JkfiZ 3cm JK{E Scm KT Scm
Kk | BB LAY BRI LA RS
iy KA B R % 1REH] HIE % M AR BEE[H
Classes of |y e 1 (HED } heo (TG0 e (g0 | he
Ga ealjlelc*ht Mean of | mm  |hr mm hr hr
~ g(G H ) | G.H. P requiredrequired to P reqmre:l reqmred toP requlrecl required to
o ‘ torise lcmlrisz 1 cm |torise 3cmirise 3 cm 'torise Scmirise 5 cm
i of G. . lof G. H. | of G. H. | of G. I'I'OLGH of G. H.
o i | I |
Blnfo?rgi lk(2.4~3.9 3.6 | 5.0022)  4.57 10.4(13)  6.25 ‘ J1(11) 7.14
cJttin;; Gl 4.0~4.9 4.4 | 5.1(39) ! 4.18  9.8(25) | 5.4l 4.2(13) © 7.56
‘ \ [
LR ol o | ‘ ] ‘ |
4~3.9 3.3 7.(11) | 220 13.3( 1) | 6.00 |
While | K[ 1.4~3.9 ‘ ! 0 | 1.1( 6y 7.21
cutting f £7 1 4.c~4;9‘ 4.5 . 4.4(1 | 2.53 8.0( 9) 4,40
i 1 1 ‘
M OEF Y o 3.9 3.7 7( 8 9 9.7 03
Afte wyi\{_.4~ . . 4.7( zf) 5.0 C9.7( 1) 1.5 L 6.3( 9 7.09
C;tttirng (L 4c~a9 4.6 £9(19) 845 10.4(13) | 5.2 | 6.3(9)
|
éﬁig Lok [ 2.4~5.9 t=1.54 ' ‘
‘?@0)&% | Rl 4.C~4.9 (=2 t=2.0% t:=22.60
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EFIET 2 L 5TH DA, BIRBD 2 HAEZTARD 72 OMHBE DT J: A EEE L7z 1950,
1951 4E% & DD TID L 5 Bl S Ueh MG, SKOPNICER L TORid0kE
Bel2 T h =Y BAMR, T AREMORNC KRR R, FHIKMAEE D HALLm (oK
PHBRMTH DD 2D, BKE LTH—FRREICHT2H/KEN KEL LD bDE fRTE
2

o

4. HHREFELBEE

Z ZiTWw S MM E L 12 B 2N 3 2 ROIHTEL &, BEEREZE LIV D EV

Ly
=

T2 —KT- & LT EETH
b, n?}\_llﬂ]'f’n,,}fa‘ & ii]‘:"ﬁ
THDEICKE 2 7E 1 Fh

= Fm
9. Thbb, No.2
D=XP—-3R s ul B0 GAINB2I ~ 2B18  Sept. 18~ 27, 1047 )
" *f:j ------- HWERLE  Infegrating runoft 1,»"
P WREOHET =49 2 B Relention ;
‘ 85 5 ~—— £& k 8 Precipitation
IR: EEOKEE S
:"ﬁ o
TEROINDIDTEE, & Zq
8
HEILFARD KBRS, &g
- =8
B2 WIETHEMNEREMNE G EX Y
%QE
=
&
=

| ‘
L

- 5 9 B3 17 1 120 5 9 13 17 A ;1n5 9 13 17 21
-7 4344 P t th t
R L, BRI X Ik iy 2 Time Chour) # 8 B &

HRETH 2. AR AED
BEREL R D ), wae No.3
ISR & FBI0A0210A781885 ~ 9B188% Oct. 7~9 1945
2D prdk ke He e )
 DBRBHEE KN, AiARE Eé . HE AL E
i Soke (o kR NOPAVY NN [ —— ® % 8 et ’
200 o B K L ,’/’
nTtwz, 4 100mm DE 9 R
- pmsr B
—3HERETIC 3\ T RARRET o
BOBIIC Z OWHIE, B @
1
MRICOVWTELREML LS5 P
a0 /
(Jt4-). Table 10 D L7y ‘ !
50 ’
HRL ZHTOBIKMAERT: =
0 F---2
zpT, No.1® 4.9cm | A e

B 2 26 0 U B 2 ‘Z 6 10 4 B 7 2 6 10 ¥4 B
oL LTENFNLEDK 8th I 0tn
Time (hour) =B ey

LT 2 2 TOHE R #® 9K B R i %

- Sy o1 b 1. Fig. 9 Retention curve
BL, HEAELHBELTHE
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Lz, ROBRBREAKRIL

) No.4 K
[’\]@ﬂﬂi‘ﬂﬁ"ﬁﬂﬂﬁi‘;é{%ﬁfg 1 % E v BaI0262 7R 1201185 — 163 303 Dec. 12~16 1351 //
= 0 [ /
ROWET, HADLADOZN & C Rl /
g mw _— 7 ow W J
EHKL32LH2T, 2D 40 anall A /
2 /
e ST | /
WERBE T, HRAT T
53
Dl e~ 7 CHETHET  xn
DFYEEEY Fio Sher- P
50
man” @ Plumiograph ;T 0
S L7z, »
0
PityipiE g = Do .
iz F . o Pa o TG
fﬁkﬂ#ﬁq Dﬂ 15 P 3“17 TR 3 70 b 8B 3 7 A %lh
BOFIAR =HOTRTR e Cho) 8
s % 9K MW & it
—HEETE-BHE Fig. 9 Retetlltion curve §

1
b E= (Do TORPIR—t £ TORSIHERX &)X CI

C _BWE LR TR E
AT

TN 1.5~2.0 T2 2 TIE 2.0 & L7z,

bt TRkozEERIE No. 1 Ko/h2viivnFily Smm/hr §ifET, HikZibic k2

£ 10 3R SHBOMRUR L BER
Table 10. Retention and infiltration on heavy rains.

4.9 \
‘ Q—EL iy L %ﬁ%sﬁoﬁoﬁﬁi} BARR
| Argmee MM mm Iﬁ
! 317V i:—“’” gt ﬂ’%ﬁ]in:nﬂfg [t mm  {E mm An’np_
ERE LS Rention  Toma (AERERD (s (tﬁﬁmﬁy
ate Beginning calculated [precipitati Retention Retention mim
|of G. H. | precipitation ,,, integra-on integra- Maximum
from time (P) |
of G .H. ting p. SOtmg p. 1CO retention
i 4.9 cm mm ‘mm i
- ——— ; S R
FEFNI134E 7 F i P |
i 2 63 63
.1 4HA~S 4.9 S |

No. 1) ab~sH | 0 10 (7) @7) (1¢0)
| | i
FEFN7E9 B,

No.2 | 19H~23H | 8.4 15 173 69 &z 107
1942IX 19~231 (2 (67) (170)
FARI20% 101 ‘ B8 4 51

No. 9H~1 10.7 1 21 I

o3 SR o i 28) | () (68)

WAFI264E 7 A |
60 62 86
.4 12H~15 15.7 30 182
o 195?\1{17515 8 (23) (67) (157)
FEFI274 7
44 51 55
.5 7H~II 7 13 103 |
Yoo oy ° @ @y | e

i‘ﬂ[_%/f'l“l’?!l“

wl b Y~ 73%
HOEHEERE
mm/hr
Infiltration
capacity
during
surface
runoff.

3.30

3.75
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FERIEEA LD ONE v, RFERN-FTTNEC Vv THRMEEMNTT Lo TED i % 4
TEBZ LN, RLEDAOIEE S E 2725 DO TRV bMNRss, KETE 50mm FiE
DOHHEOEEZ R EDHEYNIOE A bia v, INE 100 mm DS &EA & e I E
Tk No. 2 2k bAE ¢, RIS/ 2 iR LTV %, No. 3 D4R HiE 217
mm, CRFFE 21mm OZEHHTH 24, HENFHE 100mm T 50 mm fWiREEZA L
%®%ﬁm®%ﬁmmmb6$mﬂéﬁ&&@eﬁmLtmwm,mﬁm®m®%ﬂwﬁ~m
ZDRRETHFNTIET 2 5D TEDLA 95, LT L No. 2 (3% U DS SEHI T
WEIEZH L 40 mm ITHET 240, BRAIEA T b BRI Lz v T, ZOHBORR
b 2ok st, 100mm &2 ic K ADIEFFHICTIL LKCEREFEIOE b TAEW
LEEbTIDEVZ L5, KFED No. 4, No. 5 ZFiE 50 mm IcH ¥ 2 (B34S
W3, B 100 mm DLEDRENT I Z O ER TR LR/ 2 W H HILD,

=5

&l

-
(@

o

5. REREHEARRRIC L BRE
HATAGEBRES 2 MIR5IT W THRGUREEEARS TR I E Mg e o T & LT, 41

FHES LORHESIZITE LW

. Sr: HUERMAE  Sp: EENIRACTE
% 72 AEENT LIRS —1C (2 2 AL & D AR R & O HI R DD R 28041
Sr
Ar Sp
Ar AR H R

OR/NT, ZOHNEZILKT 520004 CH DL Iz, 27, MEFRMTEERELZ%G

<
Vi(R) T BZE b LA, Vr @ SATROSERECIE L TR 5 T & 4T

HMINDH, TONMETERLTICWFRLE L DT T 20EEEmOAT2EcATHY, Ba
&@Spkmmtﬁcrﬁvﬁgg)fﬁb?t&nbﬁ —EMHSMITBEWT Vr 12i3E

Vr

VpicltBlL, L7ehioT, o ‘<D‘k/J‘ﬁfiﬁib!Z@iﬁE%i%J»‘d@ﬁ#%ﬁE'7)‘)\‘/1\E:i‘i’be%@& LTk

TR, L L, Z OHGEHOAURIC DWW TIZ A BT 2N 2 2 835 2 o LA O Ll
Tk [, 130& b 1945,1950 4F L Bt TS AR DO L AHIA £ H K& v, [ XDl vtz D
ZOBSEE T 51T, RIRFTRE BIT 8% OERBTHEMED 5D, 272, [ X0
FCHBDHED DD Z & BIRITTIIBOE 247203, KIFBICE W TRz OHEEEED 2 &
EMTERDDONR. TDZ Eh bTAOIMEIE O EAEEE MM O MR 2Rl W T
W TH 508, (KRB TRESOHNTE T L. 2 72RE5) D341 E‘AZ) &,

AHTIE ARSI ERIRE ATk AR RIRE = AR
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; Tb G 1 f AT SR AR 2o A &
11 R -%; _AH§§E D ERISB % S TR IR O B RIBREIIP PR & W
Table 11. Annual results of Vr/Vp, Sr/ArSp %3, Tﬁk]’{}\f‘ii‘_ﬂ#lﬁ]'}}lj@?}fﬁ@Z‘:\/‘o
o owowaterShed gk, BLRD IR L S WA EBORBIL
7 i 7N i‘ﬁp;ﬁ . s R
! Kltadaﬁ } M‘:tﬂlamidg\ni atcéz‘t‘c‘) & MHTRDLD H L7 AR Bk D CHric
LS pve sl ve | st L ek EREERLTWIORER
" ArS T/_ "ArSp | | Vp | ArSp ; e
L Ae Ve ATSRLTVR AP e e U, A 2
1937 | 0.35 1.1 | 0.21 | 0.66 ’0.093 Ldn B ILS & & 1 AN 3 KT T
1933 | 0.29 © 1.04  0.22 | 0.78 lo0.118 3 5 EN X4y 3 AL TS
1939 | 0.43 © 0.73 | 0.33 | 0.55 ’0.128 2L, AL I R T D RiERE
1940 | 0.37 0.9 | 0.34 | 0.89 10'”0 , o n N
1941 0.23 | 0.97  0.23 | 0.93  0.128 SR E T & &, KRGO WEFER
1942 0.35 . 1.03 0.25 i 0.88 } 0.119 TIEE A EERBBNEVWE, HEICE
1943 | 0.41 1.46 0.39 ‘ 1.33 | 0.156 X ' N .
Illzwié—.] “ 0.340 1.046 ' 0.233 1 0.867 | ﬂ[éml’ﬂg’ﬁ\zﬁ (8] & Céi))f‘o L'CﬂLhmE
1944 | 0.41 0.99 ‘ 0.39 ‘ 0.87 0.131 ERENTHA 5, 7, B ENWT1
‘ 22
119;1&5J 036 | 1.38 | 0.42 | e |0 D RAT I L O H e PSR
N 0-385 1.19)5" OAOSi 1.240 iR & dwe/ R L
1946 | 0.26 1 0.93 0.26 0.92 | 0.120 LR, R RN T 1 DO
1947 | 0.35 | 0.95 | 0.34 | 0.84 |0.093 _
1948 | 0.35 | 1.18 ‘ 0.32 } 1.04 | 0.115 ET %, ‘/_!siﬁbl'c@i ST = DEHID /N E i
1949  0.27 1 0.99 0.25 0.81 | 0.125 ﬁ‘:%@@ﬂjw —FTJ‘;"T“C SNT gﬁ%ﬁ% ®7)5
1950 | 0.22 | 0.75 | 0.2 ©0.84
m,vjf;j | 0.290‘ 0.960 | 0.284 | 0.881 ARBEIMEERED —BHBFR L R b 19D & fF
Max. . 0.43 ’ 1.42 0.42 ; 1.2; F2DOTHIFDH Table12 T b, —
Min. 0.22 | 0.7 0.21 | 0.
o T ST N OITEE LS TA E WO IE F O
A N 2 S LA T
SR oW R Hineb LCEATH 225, AL RICHA &
7Table 12. Coexflglent of rier r;glzc' o D e E AT LT 2 DIt = DI AR
%Jéii’}\\ ! Biadani | Miamidii  O%E5 6 b TH LS ¢ L TH 5, M
1937 5245 i 2742 TEDEOTVI T EERTIDTHS
2135 425
izg’j o e RS AR O BT ki & b 7
1940 4327 4253 W AISZET) 50T, YRR L kiR
1941 ! 4049 | 5015
! z :’
1042 | 3509 | 302 Wi DZO D ILHKIE HE B b DTk A
1;;3 ' 2780 1863 WS, s D TR DAETHE DM T el LT
e R 3193 | 2544 Y
TE L e e ZORIE R D &, TILTA & b R
o7 | 916 29 DEBARWEERLTE D, BEORAL
1948 ‘ 1579 1227 e v R oy
1949 | 4565 - 361 MBS IER KBV TREARM ¥R L T
1950 %08 246 EE—RFIET L5 THDH, sl
1951 1011 567
,‘:}fin | 1868 . 1352 fARBTICEL LR E WIE R T 722D L 57

Hicz & LI NG, L LWL
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b AERINC B EAIA TIER D PR & D IRIC X 2 O ILTAAD L 5 TH L6, KRR
T X 2D WRREHESEIE L v, DLED & S ITTETEIREr ez b T2 L IXRHHET
H2H, H2OHBELYFEALT 2 & v 5 ATIRERHRICATNE AV, ZONETAbbLK
A AMEYMET 2 L, (#MRBcsw T EEEM L2 3 L vwS Hic e

NDOEFFEHND b, KEFRED A 6 THER IR —IBEME B2 605,
6. B XK K R

PRI DWAKCIRTAEIC DWW TR —- BT3B AE RN 2 T W B 23, AREBRDY G
BOAERTRIC 2\ TR T 20 DikED: 1~2mm/day € 7 HIERERED S ADEBID T
iEY & 0T, A%t BRI 2 OERDIE Y #ENT I GIMe R e e Y 2T
L, IRITTRLRE A2 b (Fig. 10), %7z, logt & logq L DROHIEE bMHDTE W LD
BRI O MBS IRBIL Z 24 —0.998, —0.960, 4= DN TIEF L ¢ —0.939, —0.999)
DT, logg=b—alogt D FHLEL_LTHE a, b TiEH2 L, XOLEM}D,

& 4R BT k 4R &
db4 log q=0.186--1.044 log t log q=0.180—0.772 logt
AL log q=9.180—0.951 log t log q=0.189—-0.753 log t

farel)

K, ZOROIE da/dt=—agqt =%, HEDOEEEAE F DIEDIREIC LA L, il
HECRHBIT 5 £ XY, COMCERHRINC b —I55 500 22 L TRBEEVh, T
D& SITHRED a WA E /N2 HEDOTE D, ZAUZERIRIC & DIEKIHERRh & D72 T
LERLTWD, LinbZDBAD t=1 OFLREALITHT OV TRIFHD b O 127
BT LB LT 2L E A 1.487/1.472=1.01, 1.450/1.470=0.99 & £ i 1.5% 12 b DT \»
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Fig. 10 Depletion curve
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Table 13. Coefficient ‘‘a’’ before and after cutting.

@“
1

No 1‘N07N03N04N05!N061No}l‘ {;;'g’fr
- . S : S | |
Tt & Beforj’f;ufigmg | 1.003 0.914 1.205‘ LIBL 1692 1189 1608
Kitadani Afttr B 1 O.758i 0.692 0.664: 0.896 0.803 |
_— ‘v Bef?)?e% i | 1199 1.084 0.831} 0.967 0.858 0.905‘ 0880
Minamidani Aftgf FB 0,627 0.694 0.983 0.736 0.755 0.646 0.943 v

L, Table 13 D &I H T, JLACTIFWITATE, HAICPFHLT f’ﬁﬁ‘&@ aDFEDD S
TENRTE S,

LIED & 517 7 = E4AMROWUKINGEASE C & 2 O3 T i85E L2z /K8 F /K ic i+
2T, HWIZTRE DB FIC S WTEMIC L OTHET2ERMER LV ATH 2
S5z &%, M, T~V i T DI R A T ~D KD ERE £ BT 2 20 72 HHTF 7k
DYFEBTARBITIL L D72 WD I oh £ 52 bALD AT, BUET O L HEE S 2 PekH
ez %7z, WA O BT IZKIRETTlL 526 DAERMIETHAD agvhdv L vz 528, &
TETREZDHEEH LAV,

AT DBUK IO ZE T DV TR 2 1T, ZROEA L% WO TR T 22 H OfE
#3 0.4~0.5mm/day T 7 HIHEMEHID By & BEUEH, 45001 3HIS O, ZhEhicown
Takkws s (Table 14), FAORIHTRINCHEELRLDNNC a DR D 5 E 3BT
TR Lieds, LA RIRETD & 5% DB THEDEH RO 6Ly, TOLOYAT
BEHFEACET L3 EAAE (., 4FONICHEOER S 6N ENDl . SHILUEDad
STIDFL (AP E VDT, ZOFME &5 2 & DTN S WAL BT

BOWFILCIER D 2 F LIS IC OWT ARSI T2 &, 0 15 HD LD TH S,
A& b ERIRRTEINCIZ 5% D REBRETIRERHED 6ILE A, 4TFONNITIERIE D FEOIEM
SO BN DD, WHIT & DT ITZEIEFEIUD IO UL E L TkilBic Bl Z= b0 2 &

glAE B E I o a o @

Table 14. Coefficient a for four seasons.

‘ €t & - T

| ~Kitadani S * Minamidani

Ltk B oW | k W # £ T k% 1%
|

Before cutting ~ After 7 . Before 7 After 7

% Spring \ 0.636 | .338‘ 0.109

By

\ | ' |
0.586 0. 581‘ 0.247 0.640 0.157 0.542 0.4911 0.556 0.217

& Summer ‘ 0.393 0. 471 0. 455 0. 933; 0.226‘ 0.278 0.304 0.328 0.78.51I 0.142 0.230: 0.16%9

0
0

k. Autumn 0.486] 0.629 0.5.41‘ 0.462 0.569 0.443 0.562 0.443 0.440 0.243 0.401) 0.427
0

A

4 Winter ‘[o.szo\ 0.433 O.Mi 0.249 0.181 0.221 0.544 0.454 0.414 0.309 0.251, 0.304
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Table 15. Analysis of variances of ‘‘a”’

e e g ?t—;v,izﬁ:ﬁ:ﬂé —— e -
= Kitadani | Minamidan -
Source of | 377 ‘ \ LR [
variation | S of \D?g%le?of o B e St o De%r%’aﬂ2 of I W mHE

. square . Freedom anancs square Freedom ariance i
~ . \ e i
i :
BKRIR) < | : o
Between 0.072 1 0.072 12.C0% | 0.104 1 | 0.104 i 20.80
periods . | |
B | | !
Between | 0.048 3 0.016 2.67 0.CC5 3 ' 0.c02 ! C.40
seasons |, \ [
moE ) | |
Frro ) j 0.018 | 3 0.C06 0.015 3 | o.cos
3 } | | [
& 0 t
Total )) 0.138 ‘ 0.124 ‘ |
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Fig. 11 Coefficient ‘“‘a’’ and evaporation
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Junrd Swurrar, Matsuichi Koxpd and Chaichi Omara
Experiments in the water-conservation at Tatsunokuchi. Bulletin 4.
(Summary observation on the differences ofA rund>ff between before

and after cutting)

Résumé

This experiment was bzagun in 1937, for the purposs of studying the water-
conservation function of pine forest at Tatsunokuchiyama and the stream flow
and meteorological conditions have bean observed afterwards. - In the first plan,
it was expected to cut down all vegatation at Minamidani walley in 1945, for
the comparison of the above funciion with Kitadani valley. But, after 1940, the
pines were annually damaged by pine bark bzetles and finally, in 1944~1945, all
trees in both valleys had to be cut down in order to check the spread of the
harmful insects. The outline of the two water-sheds are described in Table 1.
In this report we intend to analyse the difference of runoff between the forest
land (past) and the cutover land (present) from various points.

Results obtained :

As shown in Table 2, the clearcutting of woody vegetation (pinus densiflora
S. et Z.) increased about 40% oOf annual runoff in Kitadani valley, 309% in
Minamidani valley. We presume it was due to the reduction in the amount of
water spent by the vegatation.

1. The diferrance in the total water loss between before and after the
cutting is not so largs as the differrence of annual runoff. Annual runoff is
also affected by the deviation of daily precipitation.

2. Average monthly runoff after the cutting is larger than bzfore the cutting
except May, Aug., Sept.. Minimum runoff for each month before the cutting is
always smaller than after the cutting and does not change much throughout the
year. The 3 months moving average of monthly water loss before the cutting
is also larger than after the cuiting, especialy from Mar. to Sept. (Fig. 3).
Annual mean of the gage height rices after cutting (Fig. 7).

3. Judging from logarithmic equation between runoff and precipitation, the
increased runoff after the cutting is always larger than before the cutting in
Kitadani valley, but in Minamidani valley it is larger only in case of slight rains
within 155mm. The difference in the average peak runoff between before and
after the cutting is remarkably larger than that of the increased runoff. At the
beginning of the increase of runofi, the precipitation required to raise 2 to 3cm
gage height from the normal water level is least while cutting and is almost
equal between before and after the cutting.
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4. The amount of water held in the earth in case of heavy rain is least
while cutting and is largest before the cutting, and the speed of increase and
decrease before the cutting, is slower than after the cutting.

5. Comparing the regulating function of runoff by Vr/Vp and other formuias
(Vr: coefficient of variation of daily runoff, Vp: coefficient of variation of
daily precipitation) Minamidani valley has more remarkable function than Kita-
dani valley, but the difference in that function between before and after the
cutting did not turn out to be significant (Table 11).

6. As shown in Fig. 10, the depletion curve of Minamidani valley is slower
than Kitadani valley and its curve after the cutting is also slower than before
cutting in both watersheds and those differences are observed to be remarkable
when runoff is comparatively small.

The relation between runoff (Q) and days passed (T) is shown most
conformable to the real state according to the logarithmic equation log Q=b—

i

alogT and the coefficient ‘‘a’ can be an indicater of slope of depletion curve

and we tried in vain to find a significant correlation coefficient for “‘a’’ and
total evaporation during the depletion period.

In short, as a result of the above observations we conclude that the flood
control function is larger before the cutting of Pinus densiflora and the water
conservation function in dry season is smaller afier the cutting and in respect
of the regulating function which balances the change of dally runoff, there are
little differences between before and after the cutting.

Accordingly, vegetation after the cutting (bamboo bushes and shruby
vegetation) would be more desirable to agricultural irrigation.

We suppose such function is controlled by geology and climate and so the
above result may not be applied to other districts.
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