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L, (2)R13KAL 50 ~ 56 mDEHTE SN2 6 MIOEAEL SEHUI2HDTH Y, KL 56 cm
LEDBEIRBATH B, KOL56 eml LR LU - DIE, 1983 4FICHBVTIE6 A 21 A 10 B 40 4
513K 300 (BEKMLIE640cm, 11K 3045), BEUPT7HI5H 440555 56 2057
£T (REKMLIE586cm, 5KF) D2 TH -1, T I TIEKAL 56 emll EDBE B2 ARV LD
LbOEREL TR ZIT> TV A,

BRGREERE

1. B K R

BREMICHBIT S 1983 FDOEKE & FEMKE % Table 1 IZ/RT, 1983 Fik 11, 12 ADKEK
BEXLu, BIZ1l AOBKBRIEREMATRERICE T 28HIE EREZHL 72, D FI1xF
FXWHAPHEZVIEENULET, 3~6HBLVIADONENBHIIZ<BL-TWVD, 1983 FILFEREK
BrFEELVN66I0mbE L, TMETH-EWVZ D,

ABRMBICBOTIZ 1982 F 7 B oOMEBHAMSITONA TS, HERWBICH T 5 1983 EDRBER
K& iL Table 2 IR a3 h, BREMICB I HBAEKLREFAERIA 5N 5, 1983FIIBNT, &K
BT 445m (9H 4 A, 15 :00~16 : 00), 60 3RH4Y OBRANE (X 60 5HNE)

Table 1. Precipitation in 1983 and normal Table 2.Conditions of rainfall and runoff (in
annual precipitation (at Kagoshima 1983)

¢ .
Local Meteorological Observatory) Month _ Rainfall Runcli  Runoff ratio
° (%

(mm) mm % )

Month 1983 Normal year™* 1 79.0 14.1 17.8
1 88. 5mm 95. 2mm 2 135.0 37.3 27.6

2 97.5 106. 4 3 347.0 229.6 66.2
3 324.5 146.9 4 397.5 374.9 94.3

4 453.0 256.0 5 343.5 230.9 67.2

5 413.5 274.7 6 664.0 644. 3 97.0

6 633.0 474.7 7 310.0 333.2 107.5

7 296.0 322.6 8 222.5 45.5 20.4

8 178.5 208.6 9 466. 5 353.7 75.8

9 435.5 210.6 10 92.5 41.4 44.8
10 81.0 108.0 11 30.0 8.4 28.0
11 26.5 91.5 12 41.0 4.1 10.0
12 20.0 79.5 Year 3,128.5 2,317.4 74.1

Year 3,047.5 2,374.7

% Statistical duration is thirty years from
1951 to 1980.

X 57.0mm (9H4H, 15 :20~16 : 20), HAAME X 157.5m (6 B 21 H) TH-o1,

2. % H K R

1983 FEDER/NA Fu /57 % Figh iKRd, BARERK 6 A, B/MREIZ 12 BICRELTL
B, U= T, CORBTOKEIZLIA~12BEEDTEN, T2, BZLOMEHES LK UHHT
% Table 21273, 48, 6 AL 7 BOHHRIIFEEICE N, hid, Figbitéaohbd ik
i, BIEDKR O H5F DR TCOBRMRPRERTH S LEEBbN S, FRNEIL 31285 m, FHRHEE
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Fig. 5. Annual hydrograph in 1983.
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BBEINZD 5, FHEWELFERHEEOZE 811.1m (8 2,223,000 m*) S OFEBO 1 ERONLE

(IBER) L5, HEBITIE, BIRZEDRHEAEIC L ZENBERE, KNE, HHE» > OKRE, H
TKFEE LTioWmBICRE T 2 FEERBENEEN 5,

1983 FEIZ BV TIE, BAHKET 0.076 (n'/ s /kf), FAHFKET 20.019 (n'/ s /kif), {EAKHK
T 30.004 (nf/s/kf), B &OBAKEFKEREY0.001 (ni/s/lf) EVHRERSBLNI, 17,
RAFEIZ 1147 (nf/s), B/NFREIR 0.0002 (n'/s) THY, BRAKBEBR/NABOH TERS
N5 PR ENL 5735 TH - 17,

3. A A

REMBOMHBEZA S »IZT A 2012, 1983 FE0 1 EROBRIER % AV T H T %
fTo12,

(1) EBERHEOEE

Lt/ NRBUC B 3 2RO, Fas5 713, ZEHEH, FRRE (BohEcLs60),
BLUOHTARE BORERIZES2H025) O3 20BS» RN, REREEE B
MHBIEERHE, I TTKEHBEIREEREEEFIEh TN S,

HERHBOEEICIEADHFESRREINTWVASY, 22 7TIE, FigbiRmahs kriz, i
DL EPVRAREGRHEZBER TR, Z20ERENA Fus s 7 cHENI 8585 %2 EERY
BE U, GROBRERLUTOFKIZELS, MEBAZNKARE, BH2EFNEBRE LA ERE Lo
A a7 7%2#< &, FOBKEBINVL DI DOERD S EHIHITEL IS, #0582 #Fihs
ZGREUT, 2E0, F1ITMSORATREREY, £ 2FHSORBATHERHESKRT U

) 1ERO>5 95 ARSI E T 5 &8 VKR,

) 1EMDH> 5 185 HRIEChAE T 2 EXR VKR,
F3) 1EMOH» L 25 AR A2 TS EXBVRER,

) 1D 5 355 HRIZCh A T5 2 &N VTR,
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Fig. 6. Determination of direct runoff and recession constants.

EEX, DENOBRREICE > TidNA Fu s s 7ICRA@mRBRS & 5 O dhBEmRERS P RA
BOVBAEND D, COBAEIFMALZGCHE LT, GHOBREICIIBRT 2RBAERHESZICL
TWn5,

EEREIX, BREHELY S 50 BEEETKRTLTVS,

(2) WRHEBEROBR

1983 F D 1 FERICB oG 7 — % % Table 3IZ7R T, LR DF— % DBHTERICOV
TidR3,

(a) BRAKRNELIRNEOMR

EERHEZ/3T A -9 & UTRARNE ERNEBOBSRE Fig? IIRT, W& OMIZIZmX
MECBOTERNEEFEIRD 5N 5, BEEREEIENEOHEINIC U CHRESHENZRT L,
BRARNWEOEINIIE L T3bhd USBHELZEINEZTRLTOVAN, Thid, BEERHBEVBWNERE &
DLRMBICLVECHEBLTVS B EEZ O NS,

BK60 THNEEANEBOBERBRICBLW L EEEDZ BB NI,

(b) EERHEE-RWEBOBFR

BEERES Q; L AWE PORBF% Fig8 IlRd ., MEDOHERBIIERTREAN,

Q; = 1.04 X 10 ~ 3p2% (FEEARE r= 0.96 ) (3)
L350, GREL1I%THEETHS, KNESENT 5 L BEERER ITIEKBEKACHEMT s &
bbb,

WD & - 12388, Z0FHE, > ORHE R, HHOBMEIRE, #ik, tE, HEEs, +
BEKIRRE, BRBFEZOELORTFICL->TERAEIND, DEDDRBIZONT L ERNBAKBIEO L
BOEKRES & CRERRHEC &> THRHBEIZES N D, BNBGR, BEERLVBISEITOR
WO RYHEEBEFIINTBY, FOHEEE L TIHRRS 2 W IIETERNISTY EFshs 2 &
BEV, DHREIL, —RICEEREBISEHICE>TETSIOTHT LLRBNOEEE % KRY
LRV, UL, BAMO LS 228, BIZEFE T 1EZEL TEHOEH DN D,
VR ITHIELBOEEIZIZY I 5 0bhTVas I Ehs Y, ZZTRIKRE%. % DI5E
IKHAWS & E U, Fig8 ZUHLRE GEKBBROLTRE) 21374 -5 —-& LTS, BER
@B LU®IZ, LR 0.02 (n'/ s /ki) LFOBRES LT 0.05 (m'/s/kf) U EDHED
Qi & PORRHBRZ ZFNFNRLIZLDTH S, AEEOLENETH > THIHIRENS KE VBE,
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Table 3. Hydrological data used in analyses (in 1983)
Rainfall Direct runoff Initial Peak
No Date Total Duration Maximum Maximum Runoff Duration Runoff specific specific
Rainfall h?urly ! amfal} per ratio discharge discharge
rainfall sixty minutes

(mm ) (hr) (mm/hr)  (mm/60min) (mm) (hr) (%) (m/s/kd)  (m'/s/laf)
1 2.24* 39.0 11 12.0 13.5 10. 563 42 27.1 . 00864 . 38083
2 3.2 104.5 23 17.0 18.5 62.674 72 60.0 .01396  1.10073
3 3.10 56.0 12 10.5 11.5 8. 855 33 15.8 . 01780 . 30737
4 3.13 26.5 11 5.0 5.5 1. 368 20 5.2 . 05732 . 14286
5 3.16* 24.5 9.5 10.0 2.037 17 8.3 . 04307 . 15995
6 3.23* 46.5 12.0 15.0 10. 429 28 22.4 . 02290 . 44737
7 4. 1* 39.5 9.5 13.0 4.873 20 12.3 .02574 . 28496
8 4. 4* 19.5 12.0 18.5 1.143 9 5.9 . 05613 . 15557
9 4. 7* 57.5 12 10.5 15.0 9.062 25 15.8 . 03549 . 39973
10 4.10 98.5 39 16.0 17.5 25.831 41 26.2 . 10003 . 72494
11 4.14* 55.5 8 11.5 13.5 6.457 14 11.6 . 07689 . 53405
12 4.22* 21.0 4 9.0 9.5 2.163 13 10.3 .11389 . 24034
13 4.27* 17.5 3 14.5 16.0 .511 8 2.9 .03374 . 08270
14 4.29* 17.0 2 8.5 13.5 1.578 12 9.3 . 02648 . 15126
15 5. 1* 37.0 10 10.5 13.5 3. 045 16 8.2 . 04013 . 25764
16 5.7 113.0 49 12.0 12.0 53.121 77 47.0 . 05496 . 56188
17 5.16* 46.0 11 11.0 13.0 3. 966 20 8.6 . 01346 . 27875
18 5.28* 59.0 4 24.5 25.0 5.933 21 10.1 . 00686 .42315
19 5.31 77.0 26 9.5 9.5 23. 338 55 30.3 . 02429 . 45562
20 6. 3* 13.5 7 4.5 5.0 .201 9 1.5 . 05732 .07133
21 6.12* 156.0 25 40.5 50.5 66. 028 49 42.3 .00826  1.40529
22 6.16* 111.5 21; 18.5 22.0 65. 416 52 58.7 .10170  1.39713
23 6.21  257.0 51 26.5 30.0 233.564 102 90.9 .08123  3.812%4
24 7. 4% 62.0 10 23.5 33.5 9.638 16 15.5 . 03038 . 66086
25 7.15 173.5 27 35.0 38.5 133. 897 64 77.2 .01396  3.23179
26 7.18* 41.5 6 29.0 33.5 13. 382 21 32.2 . 13876 . 70318
27 8. 5* 10.0 2 7.5 10.0 .043 10 .4 . 00532 . 00826
28 8. 6™ 19.5 2 16.0 17.5 . 745 24 3.8 . 00591 . 03639
29 8.24* 11.0 4 6.0 6.0 .098 13 .9 . 00333 . 00754
30 8.27 125.0 42 22.5 23.0 17.835 62 14.3 . 00377 .61016
31 8.31* 14.0 5 5.5 6.0 . 659 12 4.7 . 02648 . 06733
32 9.1 34.5 19 9.5 17.0 4.676 24 13.6 . 03823 . 21573
33 9. 4 83.5 21 44.5 57.0 23. 059 29 27.6 . 05155 . 91995
34 9.10 81.0 23 25.5 26.0 20. 005 46 24.7 .03917 . 52497
35 9.20 10.0 4 5.0 5.0 .244 11 2.4 .02090 . 03461
36 9.21 116.5 43 20.0 25.5 40. 588 52 34.8 02574 1.08667

% Single peaked hydrograph.
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Fig. 7. Relationship between maximum hourly rainfalls and total rainfalls.
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FEIINXL 125,
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Fig. 10. Relationship between direct runoffs and direct runoff durations.
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Fig. 11. Relationship between direct runoff ratios and initial specific discharges.

BREAZNT XA - L U TEERBR UK EOBMFEZ Figll IR, 220520 TW
5%, OHEFENGZVESEERBRIIEL 23HAICH 5, HHEO, OB LUVORKNERZN
Zh 30 AR, 30~ 100mm, LT 100mmll EICHEL 2BEORRERTH 5. BBLISMIE
BUHEEERD s n- 12, HERHELEREOBRENETCHEI N, REEDIMR
ECHLRNENLKEVWEERERIIEL B 5MHAICH 5,

IRT A= —mEK60DPHNEE ULBEOEERHE LR EZOBRIZ, KNEDHEE
EHREICAE I o T,

(3) A ORE

1983 I B s BAEN2HAVT, REOHEINRKE & REMINCEEL -BNEEOBRICD
WTHANT, BREHZ2IEETS7o0ORFELT, N Fu s s 70 ERRAEEZ 1 RERETL» 5
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V— /B COMNE P, 2OMICREELLBARNE Py, B&UERK60IHWE P, ZH0,
F10, BRI EHIES 5 LoORTE LT, HHLEE CEKBGESOLKE) ¢, €71
Wil q,, HKBGED LY -/ BETOMERM T,, -7 kiR OMLREOE (HMLRR
q,), B&OBMEERMY Y OFGHEMLTER ¢, (=¢,/T,) 2RV, TNENORHTHORGRE
FEIREFE & U T Table 4 IZ7° 9,

Table 4. Coefficients of correlation between hydrological factors at rising limb of hydrographs

P, Psop T, 4 4 4 g/ **
Rainfall Primn) 0.76%1  0.74*'  0.56*! 0.16 0.76*!  0.88%'  0.72*!
aindail frimm 0.75*1  0.75%'  0.56*! 0.05 0.80%!  0.89*!  0.76*!
Maximum hourly 0.98*%1  0.10 0.19 0.64%1  0.72*'  0.79%!
rainfall Py, (mm/hr) 0.97*! 0. 06 0.04 0.65%! 0.75** 0.77%!
Maximum rainfall per 0.11 0.16 0.60*! 0.67*? 0.75%!
sixty minutes Pgg, (mm/60min) 0.07 0.02 0.65™*! 0.75*! 0.77*}
. . ~0.14 0.21 0.34*1  0.02
Duration of rising limb 7T, (hr) —0.95 0. 22 0.31%2 0. 00
. o 0.67*! 0.32*2 0.54*!
. 3
Initial specific discharge ¢; (m’/s/kdf) 0.55*! 0. 35%1 0.45*1
g 0.92*! 0.92*!
Peak specific discharge g, (m'/s/kidf) 0. 96*! 0.93*1
.. e o *3 R 0.88*!
Rising of specific discharge®? g, (m'/s/kdf) 0.95%1

1) Number of data=58.
2) #slncrease in specific discharge during rising limb of hydrograph, ¢,=¢,—¢:.
3) *+«Mean value of the rising of specific discharge per an hour, q,"=¢,/ T’
4) Upper value : application to regression line.
Lower value : application to regression curve.
5) *11 % level of significance.
*+25 % level of significance.

(a) WINPRE & BRI

RN ¢, 5V IZBATRERINS 0 OISR E o CENE P, RARNE P, BLUR
* 60 S FIRTE Py, ORICIIEEOHEENIRD 5N5B, Figl2 B LU Figl3 oMo 28T
5%, Figl2ldq, & P,OBR (F—58n="58) % Pep 8/37 4 =5 —LLTRLTH B, W
HODRRIL,

qg.= 181 X 10—4p, 29 (r=0.89) (6)
f‘%éo if:, Flg.lBLiq,t Psopd)%{%é P,’i/\"ﬁ)(—y—& bfﬁbf&éo ﬁij%@%{%‘i,
g, =141 X 1073 Py, % (r=0.75) (7)

<H5 BEED LV IEFRRESENT 2 ZETHRREE -V REBOERILRT 5 EMPDP 2,
Table 4 IR I NAHHERBIC L > TRET A&, ¢ & POBRED ¢, & P, OBFRP L VIEL,
17, qr& Poop DVE q, & Py DBEF LY g & Poyp 550 ¢, & P, QBB L VAN &
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Fig. 12. Relationship between risings of specific discharge and rainfalls.
* Increase in specific discharge during rising limb of hydrograph.
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Fig. 13. Relationship between risings of specific discharge and maximum rainfalls per sixty minutes.
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FRREFEAEE L TV SGRIORKER ¢; 1, 0.027 ~ 0.067 (1/hr) OEHEHIZH D, Fi5
0041 (1/hr) TdH 3, REREKRTEL? S PERE& TRE CORME T, 13 2 ~ 50 R, 0&L
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38 B (F19 14.5 BfH) OHEBICH B, o CAXEFOMITIZERZBEFKILEED N2 » - 12,

G A LURE DBUKER cpp 1S TARBKEREFIEN, BV ¢ ICTHEUES XY /NS L,



174 HoAE B - &L THF

Table 5. Recession constants

PS SG GB BC CDh
No Date -
s T, T; Cg1 Tgs T, T,

/o) (b)) (ko) ) (/he) D fo W5 0B S
1 2.24%! .128 9 .033 23 .016 68
2 3.2 . 080 16 .032 33 . 017 79 .010 48
3 3.10*! 121 6 .033 17 . 015 29
4 3.13 — — . 050 9 .010 68
5 3.16*! .116 5 . 029 7 .009 144
6 3.23*1 .107 8 .028 14 . 014 47
7 4, 1*! 124 5 . 036 8 .013 59
8 4, 4*! .114 7 — — .010 69
9 4, 7*1 .085 5 .030 13 .019 30
10 4.10 — — . 042 24 .025 57
11 4.14%! .156 3 . 047 3 .021 18
12 4. 22%! .098 4 .028 6 .013 115
13 4.27*! . 167 3 . 045 2 .014 41
14 4.29%*! . 149 5 .039 4 .010 37
15 5. 1*! . 144 4 .032 5 .013 61
16 5. 7 — — . 031 28 . 026 38  .018 22 .011 129
17 5.16*! .189 8 — — .016 58  .005 215
18 5.28*!1 .271 7 . 055 10 .022 28
19 5.31 — — .038 30 .021 46
20 6. 3%! — — . 062 4 .012 62  .009 140
21 6.12*! .101 5 . 042 33 . 026 29
22 6.16*! .098 6 . 045 28 .027 40
23 6.21 .094 15 . 045 36 — —
24 7. 4*!1 . 140 7 — — .015 123 .009 109
25 7.15 .153 6 040 50 — —
26 7.18*! . 136 4 .034 14 .021 71 .011 141  .005 214
27 8. 5*1 — — . 056 4 .011 11
28 8. 6*!1 .154 8 . 042 13 .004 138
29 8.24*1 . 087 8 — — .021 16
30 8.27 . 147 4 . 049 16 — —
31 8.31*! — — . 067 8 . 006 12
32 9. 1 — — . 047 5 — —
33 9. 4 . 063 8 — — .022 70 .012 30
34 9.10 .126 3 .027 26 .014 146
35 9.20 — — .062 5 — —
36 9.21 . 081 10 .033 19 . 021 69

Mean .127 5.9%2 . 041 11.4%*2 .016

1) ¢, and T, are recession constant and time elapsed from point P to point S as shown in Fig.5. The
other symbols are defined by the same rule.

2 ) *1 Single peaked hydrograph.

3) *2 Mean of single peaked hydrograph.
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Table 6. Coefficients of correlation between recession constants and

hydrological factors

Recession constant

Hydrological factor

Cs C; Cg1
Total storm —0.11 —0.12 0.74™*!
rainfall —0.01 —0. 30 0.63™*!
Duration of —0.33 —0.18 0.66*!
storm rainfall —0.32 —-0.27 0.60*!
Maximum hourly 0.18 —0.08 0.57*!
rainfall 0.27 —0.18 0.43
Maximum rainfall 0.08 —0.11 0.53*!
per sixty minutes 0.21 —0.21 0.40
Mean rainfall 0.72*! 0.08 0.14
intensity 0.59*! —0.05 0.06
. . —0.24 —0.18 0.24
Initial discharge —0.18 —0.24 0.12
. —0.18 —0.13 0.77*1
Peak discharge 0.05 —0.41 0.52%2
c 0.71*1 —0.03
s 0.66*!1 —0.13
. —0.09
' —0.14

1) Number of data=23.
2 ) Upper value : application to regression line.
Lower value : application to regression curve.
3) *11 % level of significance.
*25 % level of significance.

0.004 — 0.027 ( 1/hr ) DEFRIZH 1, F150.016 ( 1/hr ) TH 5, T OFGME L, KB F ( 38.22ha
) IXB T BE0.0102 L0 k&<, BOOWUBEARHRE (22.61lha) KB 3 5MH0.015Y S FIFFELCT
H5,

R KB ER ¢y EAXRTFOBERICBENTIE, O&ETERE, BRKERE, BARWE, B
K60TMEBB LY — 7 RBEOMICEEOHENSRD bh, FHBNBRES L OCOHREE DR
WEEELBREED s N, BRNED SV IXBNBRENSKE VEROBE, T KRHZAKE 2
HATRAKLIZILDE ZEMPDY S, GRUBERMSEERRE< &, #HTRABKE XX 5/
XVBKEMOMBIZEILT 5, (Table5/I2HNT, No.2, 16, 17, 20, 24, 26 B LU 33
DT —=FIHOENBEIIT ey DD ¢, g ~DEAL) e Tab B, HTRAKBKHEAR I WA LI
BOTOL ODODOBEBHRIITERE NS, T, RIUEEBKEOHBESEREL, LrbKEN
BETHEV CORBHBORMEICHXTHDEELHN S,

HRKBKEBICIEMO BB A 5N, 2~ 4 AKX, F50015 (1/hr), 5~ 9 AR
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F150.018 (1/hr) &0, XHEIVEHOAPBAEENKE L, ThiZ, ERVbN2EEW
BRRHBOENE, BKERS O ENENE, BNEBE, C—VRESESEOHEBE S5 &
HHET, EMIZLABRBHOEVICLLILDEEZ NS,

R IKIBOKEH % O T R KBOKEIER # SG HIRICHIER U, BUkihiEs s FkgiHS 22 L
51< EHR-RHOBKHERS KD 5N D, PRBHOBKERZEH U ER, 0@, 0.082 ~
0.541 (1/hr) OEHEICH YV, FHE 0253 (1/hr) BB SN, ZOFHEEIZ, E8OOILEAT
BIZB T 5 0.080%, BLOKEIIFBICH T A 01562 L0 IEA0IIKEWVETH D,

® %9

BREMZWN 5B ERKE”ICEE I N TV S HEREARBREBRICB T, 198341255
NIKNERZRWZ OWREFEEZBEL»IC Uz, LTBONIERZIEDIERDEDITH S,

1) HBREEIZHE 5 1983 FE0BIRKERIC L5 &, FEWE 31285 (mn), FFRHE 2317.4 (mn),
FERER 741 (%), FHKE 8111 (mm) TH -1,

2) HBRARIIHBILBEN—HHOBBRIZOWTRIT LI, Z0#E, KREBEZOBMICKY
AUEERHEES LOEBEREEOMICIISEORBSED sz, (Fig8 BLU Figd), 2h
5 DRI, FEO HRREOIEES 5 29K E CEKBBROKE) ITKFEL TV S, Lizh-
T, BREVARETHSBE, VKBS KEVESEERNES JOBESERBRIIENT 5, L
UL, REVITIHRED S & T, PHREVEERHES L CEERHRICRIEFTEE /N
x<1mB,

3) EERHEEEERBMEREMOMICIEEORENEDSNS (Figld ), ZOBEICH
WCTEERHAL S UIEBROBWELZ /ST XA -9 —12E b &, RKNEIEINT 212> THER
HE DB L OCEERHMGERE IS 5, £77, ZOBRIERKRK60SHEREBICHLIEELTVLS,

4) NAFaZ s 708KEROELE ZDOHKE 125 U BEREEOBGRISENR SN ( Figl2
~14), ZOHR, HKORBEIFICENBICHEIN, HWKOEIIFIIERBREICKEILS,
RN E, BWoRE, BRHRREFORNEESREE ThNIE, BEKORBERE X 13ERBIBEO
WO T BREIKTFT 5,

5) NAFaZ570BUKIREREL SKERE Ut BB LI &, F ok iz
FBIEMZE UTOLSBEROBERICELI I NS, ZEROBIKEH &KX T DOREF % HBEFRME
WEEHBHE Table 6 585N 5,

6) HITNAKBUKESIE 0.004 (1/hr) ~ 0.027 (1/hr) O&HBEHIZH Y, F#50.016 (1/hr)
THBH, HTKBKELIZTIEIERWLEISA 5N, ERF 0018 (1/hr) B EUXHI0.015 ( 1/hr
) ThHotz, ZOEHMLEIEL, BEHOEHN L LBENFEOEHN 2 ELITRERL TV S
LEZOND, BERHKRTER, REMEBRRIFEL L, HTKBKERIE SIS WVEAEILL
T ZEMBEDH LN,

2 £ X K

1) 8HEA - GRBE | ICHACHHETS. 1 — 370, #FIbHM, HFE (1970)

2) HEE | KB)IBASBRBOFHBN, BMAXZPR, No36, 311 — 312 (1983)

3) /NN L Lt NFIRIC B 3 B HKBIF O BRI, FUKBIER, Nos0, 1-—68 (1977)

4 ) WEHEEE - FUTE HFROKLRL2BEOERLICETIHE (F18) AREBOBEFE. BB
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H#H, No12, 25— 42 (1984)
Summary

Runoff characteristics of the forest and water experimental basin established in the headwater
of the Kostuki River running through Kagoshima—shi, were clarified from the results obtained by the
analyses of the hydrological data observed in 1983. The considerations made above are summarized
as follows:

1) According to the data obtained in 1983 in this experimental basin, the annual rainfall was
3128.5 (mm), the annual runoff was 2317.4 (mm), the annual runoff ratio was 74.1 (%) , and the annual
loss was 811.1 (mm) , respectively.

2) The rainfall—runoff relationships in this basin were analyzed. Some correlations of high sig-
nificant level were noted between the total rainfall during a spell of rain, the direct runoff and the
direct runoff ratio (Fig.8 and Fig.9) . These relationships depended on the initial discharge (the dis-
charge at the time of the rising) representing the index of the basin moisture conditions. Therefore,
in the case in which storms had similar amounts of rainfall, the direct runoff and the direct runoff
ratio increased with the initial discharge. However, the effect of the initial discharge on the direct
runoff and the direct runoff ratio decreased with the increase of the initial discharge.

3) There was a correlation of high significant level between the amount and the duration of
direct runoff (Fig.10) .Taking the total rainfall of a spell of rain causing the direct runoff, as para-
meter, the amount and the duration of direct runoff were noted to be increasing with the total rain-
fall. Moreover, the above relationship depended on the maximum rainfall per sixty minutes.

4) Relations between the shape of the rising limb of the hydrograph and the characteristics of
the storm causing the rising were analyzed (Fig.12 to 14) . The scale of the rising was influenced
mainly by the rainfall amount, and the rate of the rising was influenced mainly by the rainfall intensi-
ty. When the storm characteristics were similar, the scale and the rate of the rising depended on the
moisture conditions of the basin at the onset of the storm.

5) When the recession curve of the hydrograph was described on semilogarithmic paper, plot-
ting the discharge as a logarthmic scale, the recession curve was approximated by several straight
lines with gradually decreasing slope. The correlation coefficents between the recession constants
and the hydrological factors were showed in Table 6.

6) The groundwater recession constants were within the values from 0.004 (1/hr) to 0.027 (1/
hr) , the mean value being 0.016 (1/hr). The groundwater recession constants changed with the sea-
son, i. e., 0.018 (1/hr) during the summer months and 0.015 (1/hr) during the winter months. It was
assumed that these changes were caused by the seasonal changes of the evapotranspirations and the
storm characters. It was observed that when drought continued for a long time after the cessation of
the direct runoff, the values of the grundwater recession constants were made to be changed into still

smaller ones.



