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Summary

This study refers to the development of a hydrologic model simulating daily inflow and

release rates for irrigation reservoirs, A daily — based model is needed for adequate operation

of an irrigation reservoir sufficing the water demand for paddy fields which is closely related

to meteorological conditions, Inflow rates to a reservoir need to be accurately described, which
may be simulated using a hydrologic model from daily rainfall data. And the objective of this

paper is to develop, test, and apply a hydrologic model for daily runoff simmulation,

A well—known tank model was selected and modified to simulate daily inflow rates. The

model parameters were calibrated using observed runoff data from twelve watersheds, Rela-

tionships between the parameters and the watershed characteristics were derived by a multiple

regression analysis,

The simulation results were in agreement with the data. The inflow model was found to

simulate low flow conditions more accurately than high flow conditions, which may be adequate

for water resources utilization,
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Fig. 1. 1.Inflow Mode! development for modeling dally rainfall- runoff relationship,
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Table-1.1. Watersheds studied and years of record used,

Basin |Irriga- . [Measu-|Meteorol-
Watersheds/ Years of . . . .
Stations Data Record Data Use Area |tion A-| Locations [ring A- Jogic Stat-
(km?) |re (ha) gency Jons
WS # 1 |Rainfall-Runoff [* 85~’ 8¢ [Inflow Calibration| 2. 75| = SNU Y {Suweon
WS# 3 ” 174~ 75| 7 ” 4.8 - ADC 2| -
Banweol ] ” 85~ 86| 7 Verification| 4.8| -  |Kyunggi, SNU -
WSts ” '85~'86| 7 Calibration | 0.47] — |Hwaseong ” -
WS#6 4 ’ 86 " Verification | 27. 5| - ” -
WS#s8 ” ’74~" 751 % Calibratidn 3.7 - ADC -
L ’ 86 ”  Verification 3.7 - SNU —
NO. 4|Rainfall-Runoff |" 84~ 85 [Inflow Calibration {140, 5| — Moc 3| -
Pyunge-1yo s ” g4~ 85| ” ” 105.7] - |Kangweon, ” -~
hang 1o 6 ” "84~" 85| 7 ” 560 - |Pyungchang v -
Bocheo- |[NO, 4 [Rainfall-Runoff " 84~ 85 [Inflow Calibration 79.5| - Chungbuk, [MOC -
ng NO. 5 7 > 84~ 85| 7 53.7] - ” -
Wiecheon [NO, 5 [Rainfall-Runoff |’ 84~ 85 [Inflow Calibratton | 33.6| - Kyungbuk MOC -
Tabjeong |Incheon[Rainfall- Runoff [ 83~' 84 [Inflow Calibration 137.0{ - |Chungnam, |ADC [Taejeon
Nonsan ”

1) SNU : Seoul National University, Agricultural Engineering Department
2) ADC : Agricultural Development Corporation
3) MOC : Ministry of Construction, International Hydrologic Development Droject
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Table-1. 2 Comparative correlation coefficients and daily root- mean- square( RMS) with the results
_ of parameter calibration for the inflow model.

Initial Optimum Parameter Adjusted Parameter
Correlation Correlation
Watersheds | " hly  |Daily RMs |2t Correl | onthly | Daily RMs [ AutomCorrels
ation (Lag=1) ation (Lag=1)
runoff runoff
Banweol #$1 0, 975 1.77 1,57 0. 982 1. 64 015
#3 0, 945 1. 48 0. 41 0. 948 1. 33 015
#5 0, 934 3. 68 0.18 0. 937 3. 47 0 12
#8 0, 987 1. 82 — 0, 02 0. 981 1. 28 0, 02
Pyungchang # 4 0. 881 4, 34 0, 57 0. 893 4, 90 0, 60
#5 0. 676 9. 25 0, 72 0. 668 9. 80 0. 39
#e6 |1k 0 92 9. 55 0. 66 0. 909 '8. 89 0. 65
Bocheong #4 0. 886 1.72 0. 79 0. 847 1. 73 0,76
%5 0. 924 2,68 0. 42 0. 923 2. 50 0. 43
Wiecheon #5 0. 225 4, 21 0. 69 0. 186 4, 80 0. 68
Tabjeong 0. 949 2. 57 0. 23 0. 949 3, 01 —0, 11
% Those are called the IHP (International Hydrologic Project) Watersheds by MOC,
AR WL, MIES SAEEOT RdH ~
Tl o 4F Bl s FMES R B G .
BEfEshe] Bigdl AR 27 % FEAANE o T T AV
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TA~8AS F7lel dshnzA o] HAX B T T T 30 10 30 10 20 30 10 20 30
3o il A BA A8e % S 31 T T ¥
o}, v KBRS FIA A A Bk Fig. 1.4. Daily observed and simulated runoff
B} EKKE el o Fa35l7] ol-Fol AT hydrograph at Banweol # 1 atershed
A 27t oA st ebE BA ) B 1985,
2k o AL Ao WAL E Ak WA
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# Hl2, Bl, B3 9 ST3E HIKEHEA kn®) 2
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Table-1.3 Watershed Characteristics.

Watersheds Drainage Land Use Percentage (%) Remarks
Area (km?) Paddy Upland Forest Others

Banweol

# 1 2.75 20 22 40 8

# 3 4. 80 7 5 87 1

# 5 0, 47 15 9 73 3

# ¢ 27. 50 14 6 79 6

# 8 3,70 17 8 66 9

(2. 54) % (21) 9) (61)

Pyungchang

& 4 140, 45 4 10 84 2

# 5 105, 75 1 89 3

#* 55. 93 2 6 91 1
Bocheong

# 4 79. 52 12 3 82 3

# 5 53.70 8 2 87 3
Wiecheon

# 5 33. 63 3 6 ’ Q0 1
Tabjeong 137. 75 5 7 85 3
Average 56, 22 8 5 7.7 79. 5 4.3

* ( ) means the area which the drainage area of Gal-chi reservoir is excluded from the

Banweol #8 watershed,

Fig.1.6-& AR #Ae) HES 315t EM
o) BREEAE M AKCC phiRS wmstm glen
BUE RS BB #ES Table-1.5¢ Efshoich,
Fig.1. 6ol A8} o] Hd oxt& 7,8 A9 Z+
7o) wrA5Egie}. EEF Table-1. 504 ®.= upo}
Zro]l 2 AH8] HA-2 ¥ H #8 Fikel —1.032A
o R H #3 2 #6 el A7 0.449 —
0.25% 232 o8 EEHAx 27 2.603
1.645 vebgle) o)Bi’t 2= BB
Efs o1 ¢ Al 39 —0.41~0.032] H9 W
o I EFHAE 1.22~2.612] 6 el
of ®FE Azt F5FE & = vk

g A #8 Fie) Ae exte] Hie
—1.03% B9 2L EHfER} o gho) B9
A =gz waolel, ¥F #8 filal deiA
R 243 =L3+E 1974~19753d 2] Aol A
Hell I AFE3 25 1986119 AL R
] L Fl HiidFtEe| 43l vjokaiﬂ o
02 Agsct, 1 A#E Table-1.304 RE
ulo} zro] ok 116ha?] JEEES Fvw AFA
7b A fisekell A== wp et

= 2= m§£

rﬁ,

gk Table- 1.59} o] Hi%o] &= 37
Mo HBREE 0.874~0.9990]x2, RMS &
1.72~2.75mme) o »| & LA BE I IE RS ABRA GR
Beol RMS & 77 0.934~0.987 ¢] 3L 1. 28~3 47
me] & w2 o HEe| Azt WER o

el A & F ek

e =0.44
‘\'\ 7280 !\ /\P’\Lh
M vV v

Y
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Fig. 1.6. Observed and simulated‘daily runoff h-
ydrograph for verification at Banweol
# 3 1974
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Table-1.4(a). Regression of the adjusted parameters and the watershed characteristics,

Independent Dependent variables Independent Dependent
V:::rs(}‘:;d H12 B1 B3 ST3 Forest (F) Al12
Banweol #5 Banweol #1
0. 47 km? 12 0. 50 0. 05 5.0 40 % 0. 26
Banweo! #1 Banweol #8
2,75 41 0, 40 0. 025 80 66 0, 22
Banweol #38 Banweol #5
3,70 46 0, 38 0, 022 95 73 0. 21
Banweol #3 Bocheong # 4
4, 80 50 0. 36 0. 020 105 82 0 19
Wiecheon #5 Pyungchang # 4
33, 60 82 0 27 0. O 190 84 0. 185
Bocheong #35 Tabjeong
53, 70 90 0, 24 0, 0092 210 85 0. 182
Pyungchang # 6 Banweol # 3
55. 93 92 0. 24 0, 0092 215 87 0. 180
Bocheong # 4 Bocheong # 5
79. 52 98 0. 22 0. 0090 230 87 0. 180
Pyungchang # 5 Pyungchang #5
105, 75 102 0. 21 0. 0085 240 89 0, 177
Tabjeong Wiecheon # 5
137. 75 106 0. 20 0. 0082 250 90 0 175
Pyungchang # 4 Pyungchang # 6
140, 50 107 ) 0. 20 0, 0080 255 Q1 0,172
Regression equations Correlation F-values Remarks
H12=16, 68(In A) + 24, 20 0. 9998 34408, 0 F1, 10=10, 04
B1 =—0 070(InA) 4+0. 470 — 0, 969 138, 37 (1%)
B3 =—0 00618(InA) 40, 0351 —0. 931 58, 89 F1,10= 4 96
ST3=43, 686(InA) +37, 159 0. 9998 29674, 0 (5%)
A12=—0 00175F+0, 333 — 0. 996 1312, 5
Regression equations Correletion a F-values Remark
A11=—0,00414P+0, 169 0. 996 1302, 1 F1,10=10 04 (1%)
B2 = 0 00998P+0, 111 0. 998 4177. 5
A2 = 0, 00657U+0, 163 0. 985 303, 2 F1,10= 4 96 (5%)
A3 =—0, 000267U+4 0, 00912 — 0, 972 155, 7
*InH2=—0, 0934U + 2. 0904 — 0. 688 8. 1

V. BN &R

HRTE $evhekel £x) o4 Mol +

dmAo] FaYE ¢ + Asdeh

A2 HY WAR FHE A HE == @ e ge MIERSE ol -&3te Mk FrER

T uRHTL b 1270 ol A BAWKE W
ESHT Wil HPEESL ) ERAS FUF ol
AR A5 e e AL Qs

@ BA W FetEs JHA BRSO A2 MR 4

Fole] RARE 45 ¥ Asxt iiEifEe =l
B M H12, B1, B33 ST3 ¢
L, H AR Bt el Wikl Al A2,
H2 ol A3elw, 4 2 (UK Hittel =te} 2
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Regression of the adjusted parameters and the watershed characteristics.

Independent Dependent variables Independent Dependent variables
Paddy Upland
Percent (P) All B2 Percent (U) A2 Hz A3
Pyungchang # 5 Bocheong # 5
1(%) 17 012 2(%) 0.17 20 0. 009
Pyungchang # ¢ Bocheong # 4
2 16 0,13 3 0 18 10 0. 0085
Wiecheon #5 Banweo! # 3
3 . 155 0, 14 5 019 5 0. 0075
Pyungchangtt 4 Pyungchang # 6
4 . 150 0,15 o] 0. 20 4 0, 0072
Tabjeong Wiecheon #5
5 . 150 0. 16 o) 0. 20 4 0. 0082
Banweol #3 Pyungchang #5

7 . 14 0.18 7 0. 21 3 0. 0070
Bocheong # 5 Tabjeong

8 135 0. 20 7 0. 21 3 0. 0070

Bocheong # 4 Banweol # 8

12 12 0, 23 8 0. 22 3 0, 0070

Banweol #5 Banweol #5

15 11 0, 26 9 0. 23 2 0. 0065

Banweol # 8 Pyungchang # 4

17 . 10 0,28 10 0. 24 2 0. 0062

Banweol #1 Banweol 1

20 0. 085 0. 31 22 0, 30 2 0. 0035

Table~1.5 Verification results of the inflow model.

Correlation coeff. . Mean of S.D.of Auto-Correlation

Watersheds of monthly runoff Daily RMS daily errors daily errors (Lag=1)

Banweol # 3 0. 965 2,75 0. 44 2, 60 — 0,05

£o 0. 99v 1,72 —0, 25 1. 64 0. 46

#8 0, 874 1, 82 —1.03 1. 08 0, 51

st Aozl A7 Allsl B2 9 Al124ich o e

=g Un)x H11, ST1, ST2 2 H3-e 77
. 5.0, 0.0, 0.0, 0.02 4% 2}
@17 WIES AL A A= et
o] BAfRE RMS 9 AbabAlol BARE ol a

ZF o

HA 2 04‘0/;1 }_~

g Azl A% local optimum ] BifRell A&
R e
@ Ao Aol GUR feE HFekel Bk
A& fr5gh 49t Table-1.49) 22 MEHE
A5 Aot

® 1l A5 ol Bobe] HWAREE F AL BEE
g Azt ohx MIERge) #lwmde) RMS, HE

R 2 B 4 9 Abel g xelA) shke
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whs et
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