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Summary

Monthly streamflow of watersheds is one of the most important elements for the
planning, design, and management of water resources development projects, e.g., dete-
rmination of storage requirement of reservoirs and control of release-water in lowflow
rivers.

Modeling of longterm runoff is theoritically based on water-balance analysis for a
certain time interval. The effect of the causual factors of rainfall, evaporation, and soil-
moisture storage on streamflow might be explained by multiple regression analysis.
Using the basic concepts of water-balance and regression analysis, it was possible to
develop a generalized model called the Regionialized Regression Model for Monthly Str-
eamflow in Korean Watersheds,

Based on model verification, it is felt that the model can be reliably applied to any
proposed station in Korean watersheds to estimate monthly streamflow for the planning,
design, and management of water resources development projects, especially those invo-
lving irrigation.

Modeling processes and properties are summarized as follows;

1. From a simplified equation of water-balance on a watershed a regression model for
monthly streamflow using the variables of rainfall, pan evaporation, and previous-month
streamflow was formulated.

2. The hydrologic response of a watershed was represented lumpedly, qualitatively, and
deductively using the regression coefficients of the water-balance regression model.

3. Regionalization was carried out to classify 33 watersheds on the basis of similarity
through cluster analysis and resulted in 4 regional groups.

4. Prediction equations for the regional coefficients were derived from the stepwise regr-
ession analysis of watershed characteristics. It was also possible to explain geographic
influences on streamflow through those prediction equations.
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5. A model requiring the simple input of the data for rainfall, pan evaporation, and

geographic factors was developed to estimate monthly streamflow at ungaged stations.

The results of evaluating the performance of the model were generally satisfactory.
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Table-1. Monthly value of K,

K Month I Jan, t Feb. lMar. 1 Apr. l Mayi Jun, i Jul. Aug.l Sep. ‘ Oct. | Nov. { Dec.
ET/E, 0.25] 0.25] ©0.25] 0.40 o.4oi 0.40] 0.60] 0.500 0.45 0.453, 0.45] 0.45
ET/Ey,. 0.40] 0.40| 0.40] 0.45| 0.45 0.45 0.60 0.60 0.60 0.60 o.7o~ 0.70
ET/Eg 0.20] 0.20] 0.30] 0.80 o.so' 1,40, 2.20 2.00 1.10 0.80 0.60 0.40

Table-2. Various relationship to estimate
watershed evaporation from pan
evaporation data at Yongdam stat-

ion
Relationship ] r
ET;=—4.16+0.472E); 0-78
ET;=2.840.923(K,-Ep;) 0- 84
ET;=—1.740.3Ey;+0. 138P; 0.79
ET;=—1.14+0.8(K,-Ep;)+0. 096P; 0.88
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Fig. 1. Watershed evaporation in each water
balance term
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Fig. 2. Monthly watershed evaporation in
each year
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Fig. 3. Mean monthly values of evaporation
by various method
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estimated watershed evaporation af-
ter considering monthly precipitat-
ion
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Table-3.

Lag-one serial correlation coefficients (r,)

Station ‘ Jan. l Feb. lMar. ;Apr. , Mayj Jun. 4 Jul. !Aug. 1 Sep. ) Oct. }Nov. [ Dec.
Yeoju 8370 446 .433—.014] 589 .324] .409|—.587 .05 .570l .790 .877
Chungju .68 .810. .530/—. 018 .596 .296| .442/—.479| .188 .498 .696 .88l
Gongju . 881 .230! .019| 0.005| .574| .270} .179]—.206 .431} .240| .516] .823
Songpo . 805 .350[ .043[—. 063 .375! .549] ,227(—.434] 0.271 .230| .422 .759
Yongdam .866] .401—,033/—. 208 .425 .339] ,119|—.346| .282 .188 .329 .792
Jindong . 651 .318:—.094 .007| .647] .Q071 .317|—.168 .585 .722] .280] .79%
Waegwan .880] 460 1130 L1120 L6120 ,110] .281|—.226] .364] .498| .254] .893
Jeongam . 147 .444/ .037[—.039] .722| .365| .300/—.058 .740, .488] .282 .736
Naju . 680 .420.l .047\—.018] .700 .308 .182 .238 .533 .19 .000| .906
Seomjin .809) .400—.205 .590| .180] .399—.160 .130| .109{ .265| .794{ .508
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Fig. 6. Modeling structure of simplified
water-balance in watershed
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Table-4. Summary of multiple regression analysis.

Name o g,

N bration e | - . r ;
“;%?;_ 'No.! I\;‘?:gogf Cai)lé)rria;\)fllon iiMeani Sy J Se i b % b, E &, bs ! r F
Han (29)| Indogyo | 1962~1965 | 1.8 84.528.2  2.2) 0.575%¥ 0.279%%—0. 1434 0.947 128.2
1| Goan 2 19661968 | 67.2| 103.833.8]  6.1] 0.701% 0. 112%-0. 213%% 0.952 102.8
2 | Yeoju 1962~1965 | 66.51 93.2/20.2|  8.6] 0.676%#] 0. 082%-0, 207+% 0. 978 325.1
3 | Chungju | 1962~1965 | 70.7| 102.8[24.3  5.1| 0.765%% 0, 060%-0. 218%* 0. 974 270.8
4 | Yeongweol | 1962~1964 | 83.2| 116.1[23.1{ —3.3| 0.790%X 0. 050++—0. 098+ 0.975| 291.9
5 | Soyang 1974~1976 | 56.7| 86.820.3) —3.7) 0.830%% 0.089%—0.137% 0.975) 207.3
Geum 6 |’ Gongju 1967~1971 | 59.0] 70.031.8]  8.9] 0.631%% 0.171%%|-0, 249+%| 0.889] 78.2
7 | Songpo 1967~1971 | 56.8] 66.529.8] 11,2 0.634% 0.120%|-0. 233%+ 0,908 89.7
8 | Ogcheon | 1966~1969 | 55.8 70.4[30.0] 7.2| 0.677%% 0.070%-0, 232%% 0.916] 53.6
9 | Yongdam | 1972~1976 | 64.3 59.4118.oj 6.2] 0.687%% 0.061+[—0. 141%] 0.955| 196.7
Nakdong | 10 | Jindong | 1966~1968 | 31.1| 37.523.2] 9.4 O. 533%% 0, 124%-0, 241%¥ 0.811] 20.5
11 | Hyeonpung| 1970~1972 | 43.3 51.012.1] ~2.1] 0. 583+% 0.175%%|-0. 240%* 0.975| 202.5
12 | Waegwan | 1962~1966 | 30,3 36.222.7| 8.1 0.581++ 0.127%-0, 227+ 0,808 18.8
13 | Jeongam | 1966~1968 | 40.3 54.026.7 12.7| 0.631%% 0.070++-0.366%* 0.888| 38.4
14 | Imha 1972~1975 | 66.6] 59.829.4 11.4] 0.658%% 0.102%—0.107+ 0.880 64.2
15 | Yean 1969~ 1971 | 51.7| 64.822.31 —3.2| 0.663** 0.080%|—0.100% 0.947| 90.6
16 | Yeongyang| 1970~1972 | 63.0 69.1/12.6/ 4.7) 0.783%* 0.072%-0.368%* 0.986 235.5
(30)| Sanyang | 1974~1975 | 77.4 93.424.0 —3.7) 0.721%% 0.081%—0.084% 0.960| 120.5
Yeongsan| 17 | Naju 1972~1975 | 73.70 78.3025.5 1.5 0.651%% 0. 134%—0. 168% 0.950! 135.6
18 | Nampyeong 1973~1975] 84.6 97.717.5~12.83 0.801%% 0, 137%—0. 100+ O, 986] 351. 1
Seomjin | 19 | Songjeong | 1973~1976 | 52. o} 57.3023.5 2.7 0.570% 0. 1564-0. 252%% 0,919 80.5
20 | Abrog 1973~1976 | 56.7) 73.8/32.3 —2.6! 0.626%% 0, 148%-0, 250%#| 0,930, 34.3
21 | Seomjin 1973~1976 | 59. 3. 67.531.9| —3.0 0.699%%| 0.056+4|—0.134% 0.950 49.5
Anseong \ 22 | Yucheon | 1970~1972 | 63. 2] 93.4‘.9. cj -7 ci 0. 684**' 0.138%—0.126% 0. 980] 265. 4
Tribut- | 23 i Gyeongan | 1969~1971 | 104.4 137.0125.1] 0.0} 0.930%% 0. 040+|-0. 321%% 0, 985| 345.5
ary 24 | Goeun 1973~1975 | 46.1) 62.9129.7] 0.0 0.830%% 0.170%%-0, 340%% 0.896 39.4
25 | Supyeong | 1974~1975 | 77.2 80.6124.00  0.0| 0.720%% 0.070++-0.040++ 0,894 120.5
26 | Ipgyo 1974~1975 | 95. 2! 101.9/19.6 0.0 0.810%% 0.087+4|-0. 250%% 0.98¢| 183.6
27 Yangyulgyo 1970~1572 | 93.8 110.205.3 0.0 0, 683%%  0.169%|~0.190% 0.953| 106.4
28 | Idong 1966~1968 | 81,1/ 98.925.1| 0.0 0.630%* 0.090%-0.090++ 0,970, 243.3
(31)] Whasun | 1974~1975 | 93. 4} 103.1)29. 1) 0.0} 0.830%% 0.046++~0.186% 0.967 82.3
(32), Songsan | 1970~1972 | €3.2 101.235.0 0.0/ 0. 653**’ 0. 141%—0. 139% 0. 989 120. 0
(33)| Hoewha | 1970~1972 | 68.7, 108.936.0] 0.C[ 0.70C** 0.110%/-0,230%* 0.754 15.0
( ) Excluded for regional analysis, Level of significance 4x1.0% 45.0% 410.0% ,120.0%
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SEAN BR, Flie 25 1%

Kol A HE

o B B, & BuBRe B Ky

HsEC &Kol HEE BRHET BR kel HE

#el Ak, HEH BEEZE(S)E B SRR R
ENEE 2A 24 F YA e BHNE EeRs
ste] H(Se/Sy) mE BENE F#H3e H(Se/Y)=
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Fig. 8. Scatter diagram of residuals at

Waegwan station

ko tEen Bif{bald, % BmE, HE
ALE, MPRHEY BEE EEREE JE=
A EEREE BN 4F 22 WMRAKIEY
—ft Eme FRIAT

EEFRE bS BRIhl A EH, MFWEE 9
ERSke 4 HiE RHESY HE=EA KRE
2 THRBRERKC A =z} b FolArh,

B RE b, LBKSB(L o& HHERE
vehl = EE fHe BEsA HRERE AAz
TR THERT RET % MY KiZako] A
Anz b= AAL,

Table-5. Correlation matrix of watershed

cients b,, b, and b,

EFRE by L8RS T EEERED &
W EEHe) KT BEY BEEA TH HEER
el AA whe) #E L T pREkS BHERE
o] AA=RE b= AR,

ol HFREES BUREEY ZTEFMHC K
T WK KK IES WISy, TR, BENeE
EHE ¢ Uel, ol & wgoz MH LI+
aEEstel, MRS 2o 22 O FHaAE
Bol Jeonz & FHe) #asdls, pEd ¥l
wtew = 2o BEEAF glel= EEHIL v
Y e FE BEE mRe ¢ A

=5 BMBKES fERMEel o & EEN FR
EE el = Beta Coeff, & #M3T B2 AR
Hikd WA FRES BEE] 80%, W4 #
Hikol 9%, FKER) 1% EE S,

3. Hig{k MB HHER W ¥R

2k BFSERY & HEREE ¥E KR
Mg EET HR(h HEEEEE BRI $5d
ANFEIR RSCHLBEE BRARY 2218 JK3CHEES] o st
WREE(A), METHEF(AS), BREARS ¥3
(CS i L¥/AY™, #BE(ALATI), RE(LO), K3
2ol BEEE(EMAX), BEES(EMIN) % 768
9 ESRBERTE BEINA stepwise BESHF
clusterf347-¢ st

7}, stepwise BB T

 WXESREES EEY Ak e K

characteristics on regression co-effi-

Var. ( b, ( 1] 2 ‘ 3 ' 4 ‘ 5 | 6 | 7

5, 1.000] —.512 535 —.298 306 —.144]  —.508 . 469

1 —.5120 1000 —.od8 . 062 199 —.027] 449 —.480

2 .535  —.648  1.000]  —.181 .153 374 —.210 .676

3 —.298 062 —.181 1. 000 284 —.003 562 —.261

4 306 .199) .153 284 1,000 .292 . 500 415

5 —. 144 —, 027 .374) —.003 . 292 1. 000 . 345 444

6 —. 508 L4490 —.210 . 562 . 500 345 1.000 . 087

7 469 —. 480 676 —. 261 415 . 444 087, 1.000
Var. b ] T |4 s | s , 7

b, { 1. ooo' ) 531[ - 490’ . 063[ —.183  —. 381{ —.052  —.6e9
Var. ) o | E ‘ 3 [ s | s | e |7

b | oo - ess)  —oug Lz s —.og 718
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BRERT S BRE 27 93 ERTe
59 2o,
1) EERE 6,7 Rk e R
EERE 02 BEC B METHEMT &3
A AAZE EIIKRI: BEITKREY, i

Table-

E#ERE b TR, REERY AAd BER

] #AAlchs R LR ES Table-7e]4 o <
ATt =% MBTHEA WE, KBE, 5887
AAR BEAES ok x, RRPET KT 5
5 BERES #A3L Table-so] 4 & 4 Aok

3) EFEGRE oo MMM T o BKR

7 RHLT BTl o MEMKIRES
Table-6el A ¢ + vk, =T HHEK, &KED
a3 WL MEhd  EERHE] FepA e
A& Table-5¢4 & & glet,

EFERE b KICHES BEAS RRPFHEM
FEFE ¥ Bkl v MBMAIRES
Table-8ol 4] ¢ 4 b, =& FMEK, REES

2) EERE 0, WIRHEERT S MR b2z EEdumest iR, #%E, 8Es Fob
Table-6. Step-wised regression coefficients for b, parameter
Variable 5 & ! f Computed -
Step I entered l R [ 3, l Int. ] Regr. coeff. S } t-value { Remark
1 2 | 0.535 -0.075) 0.03018] 0.01124) 2. 683
2 i 0. 647 0.070] 0. 7746 0. 02529| 0. 01039 2. 434l
[ —0. 00012 0. 00005 -2, 248‘
3 i 2 0. 841 0.0511—1. 6408 0.01538] 0. 00774 1. 985" Chosen
6 —0. 00022, 0. 00005 —4.957|
4 0.07151; 0. 01700 4, 207j
4 2 0.860/ 0.p50 2.2293 0. 02197} 0.00829 2. 652|
6 —0. 00019 0. 00005 -4, 1131
4 : 0. 07150 0. 01607 4,448
5 ; —0.03074| 0.01807 —1. 701'
Table-7. Step-wised regression coefficients for b, parameter
Variable 5 & Computed |
Step abl ‘ R 5, | Int. ; Regr. coeff. | s, Plue” | Remark
1 7 ] 0.649) 0. 028‘ O.]208| —0. 00034; 0. 00009 —3.620
2 7 t 0. 675 0. 028‘ 0. 1074 —0. 00027} 0. 00010 —2. 57‘3>| Chosen
1 I J ‘ 0. OOOOOI 0. 00000 1. 439'
3 7 0.674 0. 029! 1. 3544 —0. 0002]{ 0. 00012 —-1.772
1 | 0. OOOOOj 0. 00000 1. 620
3 ] —0. 00979§ 0. 01025 —0. 955
Table-8. Step-wised regression coefficients for b, parameter
Variable | 5 & ‘ N , . Computed | f
Step I entered | ’ l S. I‘ Int, l Regr, cosff, g Se | tvalue 1 Remark
1 7 | o 718‘ 0. 040, —0. 226¢/ 0. 00058] 0. 00013 4.375
2 7 0. 744 0. 039! 0. 2482 0. 000401 0. 00017 2.287| Chosen
2 0. 0]227? 0.00777 1. 580
3 7 0.740, OG. 04](—] 7485 0. 00034 0.00018 1. 944,
2 0. 01154} 0. 00789 1. 463
5 1 0. 0117¢] 0. 01409, 0. 835
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Fig. 9. A dendrogram where three clusters

are apparent

Table-9. -Prediction equation for regional coefficients and applicable regions

Applicable regions

Prediction equation for regional

Group coefficients R

I Large watersheds with drainage area | §,=10.0
greater than 10, 000km?. b, = —2. 1053 4-0. 0201 AS-+-0. 0738ALATI 0. 996
Downstream part of main Han river b,=0.0972—8. 0E—O04EMIN+2. 4E—06A 0. 660
(Goan, Yeoju) b,=—0. 18644-0. 00134EMIN —0. 0475AS 0. 901
Downstream part of main Nakdong
river (Jindong, Hyeonpung, Waegwan)

I Watersheds with drainage area bet- b,=8.0
ween 2,200 and_10, 000km?* by=—2.69884-0. 0537AS40. 0896ALATI 0. 842
Upstream part of main Han river b,=0.1978—8. 9E—04EMIN —7. 8E—06A 0.748
(Chungju, Yeongweol, Soyang) by=—0.3335+6. 3E—04EMIN+-0. 0374AS 0.754
Downstream part of main Geum river
(Gongju, Songpo, Ogcheon)
Tributaries of Nakdong river
(Jeongam)
Downstream part of main Seomjin
river(Songjeong, Abrog)

i Watersheds with drainage area bet- b,=6.0
ween 200 and 2, 200km? b,=1.4069+0, 0430AS—1. 2E—-C4EMAX 0. 855
Tributaries of Han river —0.021ALATI
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Group } Applicable regions ’ Eorsgifiiitigr;sequation for regional R?

B ; Upstream part of Geum river b,=0.11526—4. 3E—04EMIN4-1. 2E—-05A 0.795
(Yongdam) by=—0. 2079—8. 4E-O0SEMIN+-0. 01754AS 0.779
Tributaries of Nakdong river
(Imha, Yean, Yeongyang)

Main stream of Yeongsan river
(Naju, Nampyeong)

Upstream part of Seomjin river
(Seomjin)

Main stream of Anseongcheon
(Yucheon)

1 Small watersheds with drainage b,=0.0
area less than 200km?. b,=0.730340.0216AS—1. 2E—04EMAX 0.416
Small tributaries in all river b,=0.0919—2,. 8BE—C4EMIN 4-4. 2E—04A 0. 620
(Gyeongan, Goeun, Supyeong, Ipgyo, | by=—0.1508+40.0027EMIN—0. 0624AS 0. 620
Idong, Yangyulgyo)

Regionalized Regression Model for
Monthly Streamflow

QUI)=by+b*P(1)+5*Q(1 —1) ‘
+B*Ey( 1)

Ch Hig{t ESBREC] MR

Clusterf3ie 2 #HUR(LS 4EFHZ & KX |
BRES AIES stepwise3H R =& WK
BRT 4 HR] BRHRR S REstd Table-9
9| gl EIEFEES BAFSIE .

2l #W{t EIMREC] S5

Mgkl EIEERC] KE & KCHhBS] HETE(E
o &k BESte] EHAKC), HEFERKY fs
(), il HMEE#RE(Se), & WKk FiEst
EHEEs BAERE (%) % Hith BRESE K
et or, $AvsdA 2 fHdz 3= B
LAY #EMS = HELY vl Table-103 v},
R B3 TR EEMEE Bt EgI}
%t

FARGREE 0.880~0.986@E o1 BUARAN
wa fEEfES 0.878~0.993% ¥4 =¥ HEY FH
B Yz 9

EFERS EHE 0.818~1,251 &ENA 9+
0% EEEEs SERA HHsd Jdov (Fig.
15,16) BIUAR KT #EfEE 0.559~1,104 &
EAA §5 —5~420% REEE o BUAK
o K& #EHEe HEI BAA #HESE @A
¢ ez o, #EE SEEREe £ KLk
FryiE f EMEEY] B9%F B F& BRE
vehiz grh, (Table-10 B kil ERFRE

22 #wd A REEPAA KR, MmmBe &
Bt IO, 8T, WEO, RUNT, iy 18
B4 st B #REe Fig.10~149 2},

o8 ¥ HiEAY BEKRE Hoan® % MEHS
PR (Table-11)9} »l 8 @@l v, W WA
9 BEHE ARY T dv —BROKME gou
el A EHEY ulg} Lol b EEABRETIA K
iR{t EEFEALe —RYes RES #lleoz B
HE 4+ 9

O AXREY BNt RS 27, KRERD
% HEERERS RS HEdct

@ mMEd &% HEESs ERIH.

@ #TKEBES KT Bk EFRT.

@ BEm—WHAEY KL ES EREAe] o

G ERRHE HEsted EY RE THE 2
HmE RED,

ity BEE SRS 7HA 10(ER (Table-3 2R)9
R T BERES #EE] RE HEREs 1A
~6R 2] ®kiE 29, 7TA~IAS EXEIE &
7] Wil EEEEE R #d, (Fig.17 2R)

1L,2A & BSe o9 HOEMS § 20%, 5,6A
< BERAKE ST MKk2 B 20~35% BE A
HES = Aoz flEisl, BEst BERKA 4
3 FEHFE o] FlAd o & WY Aoz
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Table-10, Summary of monthly streamflow verification results

1 r slope %e Se Intercept
No. ' Name of station [ Mean Std.  Dev. 1
! R { G R ¢ "z ‘¢ | ® @ | R |G | R 1‘ G

i Goan 2 0.941 0.958 1.112] 0. 858 9.8 5. 8: 30.3] 25.7] 40.9| 34,2/ —4. 7‘ 3.6
2 Yeoju 0. 252! 0. 969 0.989] 0. 803 0.1 5.3 0.1 3.2 24,1 29.2 7.6 9.8
3 Chungju 0. 937 0.942] 1.034] 0. 930, 1.4 2.4 7.2y 13.7) 32.3; 3.0 C. O‘ 7.6
4 Yeongweol 0. 950] 0.878; 0.989 0.816 8.4 5.6 .2 5.2 31.9] 48.0] —5.5 9.9
5 Soyang 0.975] 0.983/ 1.075] 1.007 2.4 5.8 L4 27.0, 20.2) 16,5 —3. 1‘ 3.1
6 Gongju 0.918 0.912| 1.105{ 0.770; 10.6] 15.0] 24.01 25.0; 28.2] 33.6 2‘0% 6.8
7 Songpe 0. 903} 0,923 1. 094} 0.918 0.0 14.5 0.2 41.5 33.7[ 32.3] —4. 4: —3.3
8 Ogcheon 0.937] 0.934; 1.154] 0,925 4,30 101 38.0] 32,1 34.4 30,6 —6.3 _3.0
9 Yongdam 0.950] 0.955 1.040 0.850 2.5 0.1 12.3 9.5 25.0 27.3 5. 3: 0.8
10 | Jindong 0.93¢ 0.930] 0.941} 0.842] 2.8 14.1 1.2 18.6| 20.4 252 3.4 1.8
7 Hyeonpung 0.954| 0.974 0.935/ 0.811] 0.7/ 14.4 21.8 9.4 10.9 17.4/ 0. S 2.9
12 | Waegwan 0.956 0.940| 1.015/ 0.890  0.1| 11.6 12.8 11.0 16.7] 21.3 6.4 1.6
13 | Jeongam 0.911) 0.886| 1.251) 0.864 15.1| 23.3] 42.1 20.5{ 50.1 44.5 9.0 _4.3
14 | Imha 0.888 0.952/ 1.037) 0.920) 8.9 8.9 4.4/ 25.4) 47.3 5LO 63 0.9
15 | Yean 0.914| 0.914] 0.895| 0.939| 16.5 8.3 26.5 26.5 28.3 26.6] —5.00 Q.9
16 Yeongyang 0.986] 0.993| 0.950 0.937] 5.0, é&.8 2.0 13.7] 12.5 10.5 0.1 8.0
17 Naju 0.921| 0.877| 1.018/ 0.840( 2.3 7.5 15.1] 20.0{ 36.4 36.5 2.7 4.7
18 Nampyeong 0.979] 0.973/ 1.161] 0.984] 5.2 10.2 3. 3 2,70 23.3 22.9; —8.3 7.2
19 | Songjeong 0.860 0.851] 1.056 0.682] 8.8 21.3| 42.9| 22.3| 33.4] 43.4 2.2 10.2
20 Abrog 0.830] 0.822] 0.832| 0.559 20.9; 50.8/ 21.5 8.3 34.7} 54.9] —0.3] 7.2
21 Seomjin 0. 619} 0.602{ 0.537| 0.448 38.9; 21.6 8.1 .8 65.00 69.4] 11.0] 23.0
22 Yucheon 0.982[ 0.975/ 0.978 0.791} 16.9, 8.0 56.0 1.4/ 20.4 321§ —9.1| 9.2
23 Gyeongan 0.986| 0.992 1.042 1.104] 2.8] 7.2] 42.0 12.2| 23.9] 259 —7.6, —2.9
24 Goeun 0. 880 0.906] 1.010 1,158 1.1 12.5 8l.5/ 78.9 28.7, 27.4 0.1 —0.6
25 Supyeong 0.952] 0.93% 0.818| 0.752 3.2 9.7 28.5 7.0] 29.8 37.5 16.1) 24.9
26 Ipgyo 0. 984} 0.988} 1.030 0.9190 2.1 9.3/ 37.6 30.0 19.1 18.4 —0.8 5.0
27 Yangyulgyo 0. 963| 0.953] 0.923 0.800, 12.3 .8 64.4] 60.9| 33.1 42.5 7.8/ 15.3
28 Idong 0. 940! 0.938] 0.948| 0.827 8.3/ 10.5 92.5 67. 2| 26,1 27.7, 1.4 A7

R:Regionalized Regression Model. G:Gajiyvama formular.

Table-11. Comparison of statistical results in verification stage with those of Gajiyama
formular and of other models applied in United States

Model No.| Drainage
4 s % e S¢

Name g Type Sta,| Area km’
RRM | Monthly [0. 880~0. 986(16)[0. 818~1. 251(22)[0. 1-38. 9(21)[10. 9~65.0(18) 28 | 9~23,880
Gajiyama i Monthly (0. 878~0. 993(12)[0. 559~1. 104 (6)|0. 1~50. 8(7){10. 5~69. 6(10); 28 | 9~23,88C
C.T.Haan | Monthly 0.700~0.980  |0.710~1.380 ]o. 07~21.1 — 46. | 04~1,125

USDAHL | Daily [0.850~0.930  [0.950~1.120  [0.01~27.3 - 3 4~.8
TVA Daily  [0.790~0.930 (0. 960~1.158 — - 6 | 2.2~6.55

( ) refers to No. of stations having better results among 28 stations between two methods.
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Fig. 10. Monthli7 streamflow hydrograph in verification stage at Waegwan (Group [)
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Fig. 13. Monthly streamflow hydrograph in
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Fig. 14. Monthly streamflow hydrograph in
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