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Abstract

Daily streamflow model, DAWAST, considering the meteorologic and geographic
characteristics of the Korean watersheds has been developed to simulate the
daily streamflow with the input data of daily rainfall and pan evaporation. The
model is the conceptual one with three sub-models which are optimization,
generalization, and regionalization models. The conceptual model consists of
three linear reservoirs representing the surface, unsaturated, and saturated soil
zones and water balance analysis was carried out in each soil zones on a daily
basis. Optimization model calibrates the parameters by optimization technique
and is applicable to the watersheds where the daily streamflow data are avail-
able. Generalization model predicts the parameters by regression equations con-
sidering the geographic, soil type, land use, and hydrogeologic characteristics of
watershed and is appicable to ungaged medium or small watersheds.
Regionalization model cites the parameters from the analysed ones considering
river system, latitude and longitude, and is applicable to ungaged large water-
sheds.
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Table 2. Optimized Parameters

Watershed | Calibration |Verification UMAXILMAX] FC cP CE
mm | mm | mm - -
Dochuck 1987~87 | 1985~86 | 380 10 210 | 0.016 | 0.007
Bosung 1976~78 1 1979~81 | 360 20 160 | 0.014 | 0.006
Gidae 1985~86 | 1983~84 | 260 20 140 | 0.016 | 0.006
Goesan 1976~78 | 1983~85 | 320 20 130 | 0.018 | 0.009
Yongdam | 1970~72 | 1974~76 | 300 30 130 | 0.019 | 0.007
Naju 1970~72 | 1973~75 | 310 30 140 | 0.018 | 0.008
Gongju 1974~76 | 1971~73 | 320 20 140 | 0.014 | 0.007
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Fig. 4. Hydrograph Simulated by Optimization Model at Bosung Watershed in 1978
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4.1.2 4= oty Table 4. Optimal Parameters in Applied Water-

QB ezare Beld Axl, FHLEZL 53~ sheds
T
deR fE o= o A, 29 = Name | Name of | Period [UMAX[LMAX| FC | o | o
75 %, %‘Z_‘_’%‘é‘% 0~6 %, 7] Z‘]%%%% 21~ of River Watershed | analysed | mm | mm | mm
N Dochuck 1985~87 | 380 | 10 | 210 | .016 | .007
[+ ko e} ()
47 %A HARFo 2 T HERANM = Yimokjeong | 1983~89| 400 | 25 | 150 | .017 | .009
o )?_:}‘.,xgg}_ od_ﬁ,%a]:ﬁ _T',]»Z. [o] %a};o ild E1 jq__;'_&__i Maesan 1974~75| 380 20 120 .016 | .008
o =5 T
4 = ?J’} A =" Backokpo | 1091~93| 400 | 35 | 150 | .017 | .008
A E(FIDFEEY SIS vnEte] 289 Gyeongan | 1984~89| 345 | 28 | 160 | .017 | .009
_ . . N Banweolsung | 1974~75| 338 | 21 | 160 | .018 | .008
ATIAl L = gl
A4 ABSAT ol B e FAA Hoengseong | 1984~86| 311 | 22 | 139 | .015 | .008
= Y 0.9~7.9 mm, 7]€7] 0.786~1.093, A Han | Jenghoweon |1972~75| 330 | 20 | 140 | 018 | 009
Jucheon 1983~86| 319 | 23 | 162 | .015 | .008
A 0.919~0.9822A4 <33 ZHe vehln Gossan 1976~85| 310 | 30 | 130 | 019 | 009
- Whopo 1983~85( 316 | 28 | 116 | .019 | .008
<3} X ~ Q. 2k =lA
2lthk. RMS2x}= 0.5~1.9 mm, d8&% 71 Joongseon | 1985~85| 338 | 32 | 120 | .018 | .009
o= —1.7~11.7 %2A HZA A" e Yeongweol | 1965~69| 314 | 40 | 112 | .020 | .005
Soyang 1974~76 | 322 | 20 | 127 | 019 | .009
eR . Chungju 1965~68] 322 | 28 | 122 | .020 | .005
e Yeoju 1968~70| 303 | 30 | 135 | .018 | .007
;< o ) A1 ] X [
F A 8} 23 EHE-TTO‘E} 74 B ] ‘;]0]]/\1 LA Supyeong 1973~74| 310 | 30 | 120 | .020 | .006
whgst dabe Fig, 49 2rh 19789 RA S ¢] Gaiang 1969~76 | 265 | 24 | 159 | .015 | .009
o Yian 1972~75| 287 | 24 | 186 .| .013 | .009
7 1201 mm, #E5 /2% 467 mm, 29 Sanyang 1971~73| 334 | 20 | 146 | 017 | .009
i - N Songriweon | 1983~85| 305 | 22 | 106 | .022 | .007
=199 O Z ko, 732~ ZHIA)} A E
S FE2FS 479 mmz g, WL, HF Nakdong | Changri 1972~74| 348 | 27 | 119 | 020 | .007
W A& Wl WE B¥3 Eay ¥} Weolpo 1974~83| 350 | 25 | 160 | .018 | .008
an = = 5
= = Andong 1977~86| 335 | 25 | 160 | .017 | .008
Eokzo] £BWE 2 §F94-EeS EdFoes Jeongam 1966~67| 310 |{ 30 | 130 | 019 | .006
_ _ - _ Waegwan 1971~73 | 284 | 33 | 144 | .019 | .006
2 39 olz]st B oY =%)
g Yelia o). o] EXs BT ¥3E Jindong 1967~68 264 | 26 | 133 | 017 | .006
ofZo] SBEHZE molsle £ 34 g Fhat Geum | Koeun 1973~75| 380 | 25 | 170 | .018 | .009
) : Guryong 1986~90| 320 | 25 | 160 | .017 | .009
A B854 HLT & Y& Aot Gidae 1983~86 | 295 | 27 | 162 | 015 | .008
Hoeduk 1983~86 | 325 | 32 | 140 | .017 | .009
Yongdam 1970~76| 305 | 32 | 129 | .018 | .009
4.1.3 o B4 B4 Seoghwa 1965~68 | 354 | 27 | 153 | .017 | .008
13 o T
. Okcheon 1967~68| 306 | 34 | 138 | .017 | .008
HA3RYHS LHA A F L] 73 1970~ Songpo 1972~76] 305 | 30 | 135 | .018 | .007
Daechung 1983~86| 313 | 34 | 141 | 019 | .006
(] B2 =S = 3
1976¥de] A B+ #4723 Table 33 # Gongju 1967~76| 302 | 31 | 138 | .017 | .009
o}, &omg@Aow ZwaAleke 600.3~697.1 Beonam 1986~89| 330 | 20 | 130 | 018 | .006
Seomin | BOSNE 1976~81| 377 | 24 | 167 | .014 | .008
X 2 % i
mm, JFZFE 553.4~637.1 mm, A=2EFL "7 | Abrok 1965~69| 305 | 30 | 135 | .018 | .007
_ Songjeong | 1965~71[ 201 | 31 | 139 | .017 | .009
~ o} Az o = =
202.2~262.2 mmZ FH] WEE HAF Hwasun 1974~75| 340 | 20 | 160 | 018 | .009
otk A= % F%(Storage) & ZrTA 23 Yipkyo 1974~75| 380 | 30 | 170 | .018 | .009
Youngsan| Nampyeong 1965~72 | 260 30 120 | .020 | .006
Mareug 1978~80( 259 | 20 | 117 | 017 | .006
Table 3. Annual Water Balance Analysis in Naju 1970~75] 7260 | 30 | 120 | .018 | .007
_ Yidong 1966~68| 321 | 20 | 131 | .018 | .009
Yongdam Watershed (Unit:mm) Songsan 1970~73| 275 | 30 | 135 | .020 | .007
Description\Year | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 Ahnseong | Hoehwa 1970~72| 343 | 40 | 113 | .021 | .006
Observed rainfall | 1497.3| 1256.3] 1552.9| 1265.8] 1352.5| 1512.0( 1024.8 Yangryeong | 1982~84| 390 | 25 | 160 | .016 | .008
Observed runoff | 906.2| 767.0| 957.5] 676.9] 685.8| 866.3] 537.7 Youcheon 1971~73) 275 | 38 | 105 | 022 | 005
Estimated runoff | 860.3] 6515 946.3] 703.2| 730.9] 947.9] 471.4 Daeheung4 | 1964~66 320 | 30 | 130 | .020 | .007
Evapotranspiration | 600.3] 618.2] 602.7] 697.1| 630.8] 618.2] 624.2 Sabkyo | DRcheung2 | 1964~67/ 360 | 25 | 170 | 018 | 008
nfiltration 637.0] 604.8] 606.6] 562.6] 621.6] 564.1] 553.4 Dacheung? ~ |1964~66| 370 | 30 | 160 | .017 | .008
Percolation 211.9] 2021 262.2] 2027] 220.7| 2122| 2171 Suchon 1983~88| 300 | 30 ) 130 | 020 | .006
Soil  [Jan.l 260.5] 274.1| 2387 2849| 274.0] 2809] 2791 Mangyeong | U200 1987~88 376 | 30 | 150 | 016 | 007
water |Dec.31 274.6| 239.2| 285.7| 274.6| 2815 279.6] 2855 Kochang 1973~74| 340 | 25 | 150 | .019 | .008
storage| Difference | +14.1| -34.9] +47.0] —103| +75] -1.3| +9.4 Yisa | Yangyulkyo |1965~69| 380 | 30 | 140 | .018 | .008
Ground [Jan.1 5.3 6.2 0.4 19.7 11.8 8.3 14.7
water |Dec.31 62] 04| 19.7| 11.9] 83| 147 135
QO = ZHRA oks=1 A&
storage|Difference | +0.9| -5.8| +193| -7.8| -3.6; +64; -12 TT'%%}:’ S é‘ \—]-'EO}:’ E C]:TV:_' X] E}T%ﬂ%—oﬂi
Storage 7517 54.1] +702| -152.8] 53| -40.0] —62.6 F3EAch
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Table 5. Characteristics of Gauged Watersheds

Geographical Soil type Land use Hydrogeologic
Watershod Area I‘g"]‘f nf:{e‘r Stope | A B C D }?;{i Pad. | Forest | lgne. | Sedi. | Meta.
km? km km % % % % % % % % % % %
X X, X Xo Xs X5 X1 Xs Xo Xlo Xy X X3 Xu

Dochuck 5.9 3.3 10.6 217 0.0 233 61.0 15.7 5.7 75 79.2 0.0 0.0 | 100.0
Yimokjeong 55.9 14.5 35.0 13.3 0.0 16.1 53.4 30.5 2.2 10.1 83.0 75.5 0.0 24.5
Maesan 122.5 12.5 50.0 3.5, 1.8 34.9 57.7 5.6 16.6 10.8 62.6 88.3 0.0 11.7
Backokpo 141.6 24.3 55.8 6.8 0.7 21.5 52.6 25.2 34 11.0 87.7 63.1 0.0 36.9
Gyeongan 264.3 32.3 99.8 3.5 3.2 54.8 39.8 2.1 15.6 10.5 63.9 2.0 0.0 98.0
Banweolsung 274.2 225 | 1025 2.6 28 38.8 53.8 4.7 20.1 13.6 56.8 83.0 0.0 17.0
Hoengseong 445.2 345 | 1025 5.5 0.9 34.0 51.3 13.7 5.9 8.1 81.2 58.3 36.3 5.4
Janghoweon 484.5 35.0 | 150.0 2.8 4.1 46.1 44.7 5.1 18.7 14.0 57.4 70.0 2.6 27.4
Jucheon 528.8 60.0 | 124.0 4.4 1.2 17.4 70.0 11.4 4.9 14.6 75.9 3.1 7.9 89.0
Goesan 671.0 79.2 | 144.0 3.6 0.5 26.2 61.1 12.2 15.4 8.5 71.1 11.8 25.7 62.5
‘Whopo 1,611.0 | 112.8 | 223.0 35 2.4 17.4 46.4 33.8 3.0 11.2 80.5 25.5 33.6 40.9
Jeongseon 1,709.0 | 108.6 | 226.5 3.1 1.7 7.5 28.8 62.1 0.7 8.3 86.7 39.0 49.1 11.9
Yeongweol 2,430.0 | 153.0 | 254.5 2.8 1.2 10.3 38.9 49.7 0.8 8.3 86.7 25.3 67.5 7.2
Soyang 2,703.0 | 1145 335.0 3.1 15 11.0 40.0 47.5 0.9 9.0 85.7 22,0 64.0 14.0
Chungju 6,657.0 | 257.0 | 422.0 1.9 1.8 13.2 4.7 404 2.8 9.7 82.1 17.1 56.4 264
Yeoju 11,130.0 | 312.0 | 665.5 1.5 2.5 21.9 48.0 27.6 6.7 1041 76.6 34.5 375 27.2
Supyeong 85.8 17.6 46.2 9.7 0.0 16.0 64.4 19.6 39 5.4 88.0 0.0 56.0 44.0
Gajang 149.4 18.4 59.0 6.1 2.3 304 60.9 6.4 20.2 10.3 61.2 56.4 0.0 41.7
Yian 189.9 40.0 72.5 5.9 0.3 24.8 59.4 15.5 120 8.1 73.1 9.1 83.8 6.8
Sanyang 211.8 32.0 72.0 7.2 1.2 18.3 58.9 217 8.3 7.6 78.9 0.6 61.4 38.0
Songriweon 475.0 39.5 | 105.5 5.1 3.0 55.7 385 2.8 6.2 9.8 78.8 785 0.7 20.8
Changri 924.6 59.5 | 163.0 4.7 2.7 23.9 61.3 12.1 10.8 5.8 77.0 35.4 18.6 46.0
Weolpo 1,140.0 73.0| 1575 40 2.3 514 69.3 7.0 9.9 115 71.4 68.0 0.3 31.7
Andong 1,584.0 | 142.0 | 232.0 3.7 1.1 7.7 75.2 16.0 4.0 8.7 81.9 40.0 29.7 29.9
Jeongam 2,990.0 | 152.0 | 335.5 3.5 4.3 16.5 69.6 9.6 124 6.0 73.2 29.9 37.5 29.4
Waegwan 11,074.0 | 2855 | 639.5 1.5 3.5 22.0 63.6 10.9 9.6 9.1 73.3 25.2 47.0 25.8
Jindong 20,130.0 | 393.0 | 892.0 1.3 4.3 18.7 65.9 11.1 11.1 8.3 71.1 24.1 48.2 234
Koeun 88.0 17.7 395 5.8 2.9 46.3 48.9 1.9 15.2 9.7 66.3 58.1 0.0 41.9
Guryong 207.2 35.0 90.5 4.3 2.9 40.3 53.2 3.6 16.3 8.8 66.8 11.3 8.0 80.7
Gidae 346.5 30.0 | 114.8 5.0 3.8 29.4 52.3 14.5 10.2 9.8 714 72.3 9.9 17.8
Hoeduk 647.7 47.3 | 114.0 3.3 3.5 35.7 57.5 3.3 8.7 8.1 67.9 45.4 11.7 26.4
Yongdam 937.0 56,51 177.5 4.3 1.1 24.8 62.0 12.0 8.0 6.5 79.7 10.7 220 67.3
Seoghwa 1,590.4 65.0 | 165.5 1.6 4.7 52.3 40.0 3.0 18.6 13.8 55.8 46.3 11.0 33.4
Okcheon 2,942.6 | 151.0 | 3235 2.6 2.2 22.0 65.9 9.9 8.5 7.4 777 30.5 21.3 48.2
Songpo 3,940.0 { 204.0 | 365.0 2.3 3.0 25.2 61.8 10.0 9.3 8.7 74.6 38.1 18.0 44.0
Daechung 4,134.0 | 229.0 | 387.0 2.3 2.8 23.8 64.6 8.8 9.3 8.7 74.1 35.9 17.6 46.4
Gongju 7,126.0 | 277.0 | 421.0 1.8 37 327 57.1 6.6 12.0 9.8 68.3 49.6 11.8 34.9
Beonam 219.2 14.2 84.0 8.4 1.0 15.9 80.5 2.6 8.2 4.9 81.9 60.9 0.0 39.1
Bosung 275.0 38.5 93.0 4.0 0.4 29.7 63.4 6.5 18.9 7.6 66.0 3.6 9.8 86.6
Abrok 2,448.0 | 140.3 | 3095 2.5 27 23.8 66.3 7.3 13.8 7.5 70.3 52.5 274 17.7
Songjeong 4,477.0 | 162.5| 4855 2.2 2.4 20.8 69.1 7.7 14.5 6.9 71.1 34.4 20.4 43.0
Hwasun 97.5 20.0 46.6 8.2 1.1 24.9 72.2 1.8 10.9 94 72.6 19.7 63.2 14.6
Yipkyo 134.3 19.3 60.2 5.3 2.1 21.0 73.6 3.3 10.8 5.2 78.4 0.5 279 71.6
Nampyeong 576.2 425 84.0 35 3.2 16.8 713 8.7 11.9 8.1 70.7 19.9 49.9 25.4
Mareug 684.0 4751 1333 4.5 3.4 18.1 67.5 11.0 21.8 9.0 53.0 324 43.2 7.3
Naju 2,060.0 74.5 | 260.0 2.6 4.3 19.4 65.5 10.9 19.4 10.0 574 20.3 51.3 17.1
Yidong 48.5 10.5 385 6.6 3.6 484 47.4 0.6 15.8 10.5 63.6 0.0 0.0 98.8
Songsan 242.3 33.0 85.0 3.7 3.0 37.1 45.5 14.5 26.4 18.0 31.0 29.6 0.0 44.3
Hoehwa 367.3 27.8 95.0 2.7 4.9 56.8 36.5 1.8 18.6 11.6 58.8 8.4 0.0 741
Yangryeong 388.0 325 98.4 2.7 4.0 36.3 53.5 6.2 23.6 11.9 53.0 50.8 0.0 40.9
Youcheon 491.7 35.5 | 1126 24 4.1 36.4 52.5 7.0 24.9 134 49.7 45.3 0.0 32.7
Daeheung4 44.5 9.5 275 6.8 4.0 43.9 51.7 0.4 16.5 8.9 66.5 0.0 9.9 90.1
Daeheung?2 125.7 17.0 52.5 4.2 5.1 33.0 57.6 4.3 18.1 114 61.7 4.3 135 82.2
Daeheung7 157.8 15.0 62.5 4.3 4.9 48.0 46.5 0.6 14.3 9.6 67.3 0.0 2.6 97.6
Suchon 254.8 255 78.0 4.2 3.8 384 50.5 7.3 21.7 15.3 52.9 47.3 0.0 40.8
Buahn 59.0 13.0 26.5 6.4 1.6 8.9 42.5 47.0 10.3 7.9 74.1 00.0 0.0 0.0
Kochang 203.1 22.7 69.1 5.1 1.1 39.1 56.2 3.6 20.0 14.8 55.1 61.0 0.0 39.0
Yangyulkyo 186.7 21.2 50.0 6.5 0.0 234 75.0 1.6 12.7 6.2 74.6 3.5 0.0 96.5
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AR} & Tabel 59 Zt}

(1) AFAAE f-907, F33%, FHF, 4
AFEE 1/25,000, 1/50,000 x| @ T o)Al Fahch.

(2) B9zt SCS iz o]l A, B, C, D
4709} Soil Typeo.2 Fi-3te] EoFmo| A T4
g Fa%ch.

(3) Exjo]&eIxl= 247 AHQAE W, =
=], =2, 33, AR 2 E7sn &, =, Yot
o FAuE oA,

(4) 2=ExARE 1/250,000 2 1/50,000
AAZNA F32, 49, H5Y, HALAGe
2 gRaT B4, 4%, WYY )
g 734

4.2.3 o of|Fg 4

s o 2328 Stepwise 3| HEA ol ¢
sl 250 km? o}stgl AF9 19 A2, 250~1,
000 km??l &9 19704, 1,000 km? o]43¢] o
£9 20042 FUYTFEE Yol d&gAE
Tt walbd, fHqtRe et Table 69 3
Yo &3 B3 fAvTE dFEFE &

sagsre dustze 4859

4.2.4 dnrstesde] A8 Ay
auwtsim el ARQAHew FAFA olFHAH
AAstel #2 d4E2FH F4 dHEFE Y
sto] wao| APAHS HASAT. o|BEAAH
AAH L 79.5 kf, F3HFE 194 km, FHF
51.5 km, §- 9P 7 AA = 8.2 %olH, EGUA
ol A, B, C, D 47/029] Soil Type& z}z} 2.2
%, 33.1 %, 50.9 %, 13.8 %o, Exo]&lzt
z dre 81 %, =& 9.4 %, AHE 74.8 %]
o, FEXAJAE LS 385 %, HAHAYE
0.8 %, MAYL 60.7 %2 FAHZ A A
th. dEAdor I EBgx mpfdHSe
UMAX 351 mm, LMAX 25 mm, FC 159
mm, CP 0.017, CE 0.008¢]c}. S&uj/jH42
Hgale] wodtlst d4EY FEFHE Fig. 5
ot Zrt.

o)Al 1983 A4 1,221 mmo|gli
P29 §222 897 mmE 3§ 73 %2 FHu
A Hrrg v, dvrslnygo s 73 fEEF

fo o RI mp

Table 6. Prediction Equation for Ungauged Watersheds

Watershed size

Prediction equation

Less than 250 kid | FC

CE

UMAX = 289.94 + 0.3154 X, - 1.4036 X; + 1.4545 X;; - 0.6739 X3
LMAX = 19.97 - 1.2229 X, + 0.1150 X; + 0.3332 X; + 0.0769 Xy,
90.3 + 1.9205 X, - 04113 X; + 4.6079 X, + 6.8372 X
CP = 0.0145 - 0.000063 X, + 0.000041 X; + 0.000154 X,
0.0077 - 0.000012 X, + 0.000111 X, — 0.000032 X,

UMAX

380.53 - 5.1977 X,, — 1.6019 X;; + 0.2993 X,,
LMAX = 25.0 + 1.5794 X; + 0.8127 X, + 0.7647 X, - 0.7212 X,
- 0.6802 X13 - 0.6384 X“

FC = 233.1 - 0.1846 X, + 0.7474 X; + 1.6946 X; — 2.7813 X,
250~ 1,000 kaf —4.2534 X, — 1.3910 X, - 0.5243 X1,5
Cp = - 0.0352 + 0.000020 X, — 0.000087 X; + 0.000696 X;
+ 0.000118 X, + 0.000663 X, + 0.000705 X,, + 0.000457 X,
CE = 0.0264 — 0.000008 X, + 0.000054 X; — 0.000681 X, — 0.000438 X;

- 0.000308 X, — 0.000280 X,, — 0.000150 X,

- 0.0000716 X5

UMAX = 324.0 - 0.0612 X; + 0.9581 X; — 2.8831 X, + 0.3866 X,

LMAX = 47.2 - 0.1194 X; — 1.1277 Xy
Larger than FC = 151.8 - 0.4888 X,;
1.000 ket CP = 0.00797 - 0.00000036 X, + 0.0000199 X, + 0.000681 X,
’ + 0.0000969 X; + 0.000101 X;; + 0.0000355 X,
CE = 0.00875 — 0.0000186 X, + 0.00000844 X, + 0.0000573 X,

H29% FsW 1996%F 10A
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Fig. 6. Hydrograph Simulated by Regionalization Model at Imha Watershed in 1975
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e H954d ma UMAXE 260~400
mm, LMAXE 10~40 mm, FCE 106~210

mm, CPE 0.013~0.022, CE= 0.005~0.009¢]
on dA 2 fAFRNEY FH WS et

Wz Uk
(3) #2487} A FEAYGAE AAGE
Hoz B4x s MY FoEgsy

FHE dEE FRHIL YdFEFE o ugE 5
Atk FRAME RN E Hole 2~3d
% FERSE HAIEL o] HAERFe FHestd
FejH oz F4E AY, 44 2 Bejsh= Ao
uEA g Aol

(4) FE2A87) gl FEARAME XY, B
% EXolg 9 FEAAUA T FAEHARE
2 7Y EA gE5E dEste duksinge
A&t fFASARET gAY T olEe 5
TARANAME 7199 FERAESAA ] FAY, 49

A, A% - A= g} oln g SYdA 1A
CH EA ESE Agse FASRE S He
3t dH-E2He FodE 4= Qut.

X 1 2 3
HFEs, TET (1987). “AHz]8-H9) i g+ USDAHL-

74 FATERYY FUREANAE s2=3
8t3)X|, 41294, A2%, pp. 53-63.

204 5 19964 108

TS, (1962-1993). 7]44.

2 (1990). “o §2aro] mojubal” uiAjolem
T, et

e (1988) 3;_:?,’-‘}%19,] a]

‘dﬂr@}“‘—?*

e, =47, vhr] (1991). “SAEGSR 234
¥ f&n¥. si2=zats|X|, 4333, M43,
pp. 61-72.

Zed (1990~1993). “wd5ztd ZHBE)A| A8
AE(I-V).” HARBOM, SRR o]z
3FAh

AE, e (1986). “&
o] W L%Eo
%, pp. 44-52.

=A% (1991). “ErE

]m

54 e dany
f2|X], 284, A2

JOl' =

Aol o2 d F2F 49

B8 A, Aetista.
hg7), AMA, 570, AT (1991). “Hrlea
Hol o) BHBHAS We” BRsRs5X), A

334, Al1%, pp. 45-54.

BIEEFAIE, (1962-1993). ALY

Kim, T.C., Park, S.XK., and Noh, JK. (1990).
“Regionalized daily streamflow model using a
modified retention parameter in SCS meth-
od.” J. of KSAE, Vol. 32, No. E, pp. 47-58.

Beken, A.V. (1989).
model applied to two different watershed.”
Surface and subsurface hydrology, WRP, pp.
178-189.

Crawford, N.H., and Linsley, R.K. (1966). “Digi-
tal simulation in hydrology: Stanford Water-
shed Model.” Tech. Report No. 39.

Ponce, V.M. (1989). Engineering hydrology. Princi-
ples and practices. Prentic-Hall, New Jersey.

Sutcliffe, J.V., and Green, C.S. (1986). “Water
balance investigation of recharge in Madhya
Pradesh, India.” Hydrological Science, Vol. 31,
No. 3, pp. 383-394.

Soil Conservation Service (1972). National engi-
neering handbook. Section 4. Hydrology, United

"~ States Dept. of Agriculture.
' (H:19963 69 279)

“A monthly water balance

233



