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The Effect of various forest disturbances on water discharge duration curve
-The Case Comparison between the Sarukawa experimental watershed in Miyazaki-shi and

the Tatsunokuchi-yama experimental watershed in Okayama-shi-
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Abstract

The effects of forest disturbance on the discharge duration curve were compared among various disturbed cases
in the Sarukawa experimenta watershed (hereafter Sarukawa), Miyazaki-shi and Tatsunokuchi-yama experimental
watershed (hereafter Tatsunokuchi-yama), Okayama-shi. Defining a significance level as 20-30%, the discharge
change was judged to be significant in most cases. Although the maximum discharge increase was larger in the
Sarukawa than in the Tatsunokuchi-yama, the discharge increase ratio was smaller. More precipitation was thought
to reduce the effect of forest coverage on the discharge processes. Discharge increased ratios in both Tatshunokuchi-
yama cases were almost equal to be around 50%. Thus, no significant difference in the effect of forest disturbance
on discharge was recognized between the cases with disturbed areas of 100% and 84% in the Tatsunokuchi-yama.
By contrast, the increased ratios in Sarukawa cases affecting 100% and 43% of the area were around 20% and 13%,
respectively. Thus, the difference in the effect of forest disturbance on discharge was recognized between the cases in
Sarukawa with the different disturbed areas.
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Table 3 i</ U7z hnim B &, SHERPICHST %
HEESEIR I B O FEEE . Quea DA TR L 72T
bbb, HEHIMRHEDRE G &3, BimmRE &
EME0 &/ [NLUOHHMREFEDCD > T ZhiE
ENoFHEFE// ThoZznX o ik s nic k&<,
FICEKBRESHEUEEZ2 0D EEZEN S0 Quu
IR 2 EERAOEGE ., B/ B2 EHTD
FESHNEW, FARETH-> T,
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Table 2. FHHNCIHIT B [ HRE H7EE ZKEE | OFELIHIRH O
BB B0 (%)
(1 & HpI 21, 320 HERRICDWT D)
The significance level(%) of discharge changes during
discharge periods.

bl =) £ EBkE kE (kE EKkE
F) 1 BRE(R 1967 1454 032 2035 35.19
(FHHI1) 1968 41.62 091 13.08 25.68

1969 26.64 534 1632 16.69

1970 26.09  3.09 2332 4823

1971 4829  0.52 1831 39.39

1972 2882 675 18.02 12.59

1973 734 246 641 1837

1974  20.17 028  5.64 4577

1975  9.04 9.8 2141 10.60

1976 2545 1183 593 2195

MERER 1967 3070 3227 4034 10.13
(FEHI2) 1968 37.66 18.51 4243  25.68

1969 23.19 26.13 18.07 16.69

1970  38.19 682 21.70 4823

1971 4752 895 1450 39.39

1972 49.01 3419 2933 12.59

1973  33.80 4043 21.85 2821

1974 2404 815 999 1448

1975 2825 4732 4627 10.60

1976 4230 23.10 20.46 21.95

I 2R 1982 21.19 059  7.09 34.10
ECER 1983 3951 1.08 3556 20.44

3) 1984 4752 1043 4237 33.96

1985 49.01 094 927 34.15

1986 2199  1.10 2881 45.18

w0 MBS 1960 020 420 10.88  16.51
H (FEH4) 1961 004 549 977  13.02
1962 1.14 1927 2339 18.19

1963  0.00 039 844 3998

1964 078 975 2090 18.09

1965  0.14 225 13.54 33.15

1966  0.08 092 10.78 16.63

<TVUKAN 1981 000 0.17 585  8.69
(FEHI5) 1982 0.10 11.08 1479 22.20
1983  0.15 257 758 465

1984 11.48 1495 29.65 28.32
1985 1.69 19.43 3510 19.36
1986 13.66  28.07 35.57 25.65
1987 2620 3535 33.02 25.02
1988 0.02 1.01 3242 30.66
1989 0.13 0.88 459 3212

1990 0.02 0.18 1.01 4.95

1992 2.63 1472 21.82 22.40

1994  11.45 577 2564 15.86
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Table 3.  BMBEELORFHNC I 28K, Tk, (UKE, EKSEOHEERINGRL = & HnmiEe
(FH 1 L) 3 OEKEOMEIE, 320 HHOE,
Estimated increased volumes and ratios caused by forest disturbance in plentiful, ordinary, low
and drought water discharge.
Quon DT HEE DIt (mm day) EIREES (%)
E Y IKE (mm day™) S E e (R M e (2
A B C B/A C/A
BKE 3.577 0.345 0.417 10 12
[ SIREFR FkE 1.483 0.238 0.315 16 21
(EH 1) [Ewie 0.675 0.173 0.068 26 10
320 HHEiA 0.458 0.131 0.159 29 35
ke 4.081 0.178 0.407 4 10
IIE=3/N=25 ke 1.628 0.308 0.238 19 15
R 2) iS¢ 0.800 0.198 0.159 25 20
JEIKE 0.429 0.035 0.116 8 27
HKE 4.438 0.204 0.217 5 5
[ SRE T B K oK 1.570 0.204 0.155 13 10
(FEH13) [wie= 0.600 0.080 0.112 13 19
320 HHis 0.386 0.072 0.065 19 17
ke 0.484 0.227 0.105 47 22
PRIEF NS ke 0.215 0.108 0.038 50 18
(Eh14) k& 0.151 0.066 0.015 44 10
K 0.097 0.048 0.020 49 21
HKE 0.408 0.158 0.090 39 22
<k ke 0.181 0.098 0.055 54 30
(1 5) [l 0.125 0.059 0.039 47 31
ke 0.075 0.056 0.026 75 35

4) FHHEIFIC B 2 HEhnFRHE & O Lhg

Table 3 Tld. FIAHIFRD 5> b&EKE, FKE. {HK
. E/kE (FEF 1, 313i=320) D4 HEOFHDHEAN
LB SO E EAREREO R 2R LTz, Fig.6 T
= 1~ 365D TOHPMICHIT 2 IR E& 7%zt
9%, @/ UTOHRENIFRD. E)ITOEHNIMR
ZOETRLTWS, ENNCHBTZHEM T, B
HEDRAF A > TWBEERE/ ISR TE
Ve TOIBENTHIR-T5IR (&EHI3) Di=30 ~
85 &, EHINT HR—TFIR (FEHI2) D i=350 ~ 365
EWVS TR AT AERS>TWBETE. OHEM L IEK
LAZ S LI ERLTVDS, T4 FT AT AL
HEDODENT FHIR—1T FIKRD i=285 ~ 295 TO R %
B MOREHEIFRELEE Tz, TNHDRIZ, &
SICEIER Z ER TR ZINA 208N H A 9,

i=100 ~ 275 OHIFH THEFIOWEIFR L& 72 ks
3. ®/Oldka—ma (&4, 5) TRFEELIAE
MENFN100%., 84% TdHBH ., B EI S & /s
EERIS0ORFEEE KRERBEVWREEDONEN T2, £
UK L. WHELAFEER 100% DL/ T 5IR— 1 5k (F
Bl 1) EENTFR-—M=IRN (EH2) TR L E]
BV 20%FRETZEA D> TWVDB, Llcb bRz &LH I
ENNTREKENZNTZDTHAS5, EINTEEILE
BHEAB% THZEN T Z5R-T5R (FHFI3) DM
MBS B%EE L. BT E5R-15R, E
IH5R-—MBRDGEDK 6 ETH > lze THITHAL
HEEOENMNCXDEDTHA D, &/ LILTH Tamai

(2005) ICHELHEFEROEWIC K 2 HHEANDOFEE DE
WHHREENTWVS, FHUc KB &/ LR
F34% & 15%DETERZ EDHETE, AREDOE
J EWLIER — IS L NE W E DDA DR E
MR SN, HELEREZR 11 %L T OBK TR
D BIBD SN Eholc L LT 5,

A GRS 557 %3 5 2008]
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Figs.6. FHIRIC I 2 BN HEI & O H
Comparison of estimated increased ratios in discharge duration
curve for each disturbed case.
@ =P (BT SRESE . O F=6l2 (FH)NIMZPRER) . B F603 (F)ITT SR

ERAEER) . A FHEI4 (R O LARER k) |

5%

ARMBLEL RIS RIS TR B 2. FKEDZ WK
BMEHHICNIE T 2 HEBOZVE/ & BKED DR
WIERETHIAICE S 2BEEOZVE /[N BT %
HHCHRZITo Tz, TOMR, B/ L&k b X/
TIEBRMFELIC X 2 HEEEINRINEORKMERRREDN >
e, BEImRHEI SR NE o T, ThEREKENZ N
Laicid, BRMOZEDNT/NE {AB7d Elb
Nize WMIAHIFRD 100 ~ 275 HH OHIFAICH N T,
/ EHNE B 2 FELH AR 100 % & 84 % D4 T D1
IREEIER LI S0% TH O, HEEDEWITR
Heah ot —7. BINNTHBT BHELEEE 100% &
43 % DFHNC K 2 B HEIE & ENZNH 20% &K
13% &, BEODED BNz,

S REBIZ P LTI Z21T 5 0 EDND 5. BRI,
H/ TR FEFEAIBERD 11% BE XD LT WEHEH]
BEKDOHTHD ., EAICEBANE > Te < 5o
EHETIR, REBEERELZME LNEY, AT
FHELARRD 100% & 43% DIFE LRy, ok
FELHRRDMEONEHEHETH S 5,

& SICARE FIRLBDZ WERETHIATIC B % i
MOHETH > 7, HREODIEOHIEPEEICK S
MR EERA 21T S REDNDH S 5 6

AEE TR TE /Ty i ARMEL K Bt o
BRI 2 HIC U TT o Too. BRMFEETRZEAT LN SZAR,
BIVE ST ORI ZEI B O IE A, /KB O RSP HR
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