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Application of GSIS Technique for Direct Runoff Estimation
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ABSTRACT

Recently, GSIS is introduced in the various fields. Especially in hydrology, the useful of GSIS is emphasized
to analyze parameters, which are necessary for the analysis of watershed. In this paper, to estimate the direct
runoff volume, I used the SCS-CN method which was useful to calculate direct runoff volume in a watershed
that was not observed. But because SCS-CN method must treat a great number of spatial data, if we use the
GSIS, we can treat numbers of the data easily. GSIS databases is constructed by using the data which is related
to soil type, landuse. And runoff curve number was estimated by means of these databases in the study area.
Also, the area of covered each subbasin rainfall gauge station was estimated by thiessen polygon network
technique. The direct runoff volume was calculated by these subbasin area to the rainfall gauge station. I knew,
from this study, that using GSIS, I can calculate parameters needed in direct runoff volume analysis, fast,
exactly.
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H 2. SCS REJMXIF(CN), (AMC-IL, Ia=0.2S)

SCS Curve Number

Land Cover, Surface Conditions Soil Type
A B C D
Cultivated Land
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land
Poor condition 68 79 86 89
Good condition 39 61 74 80
Meadow
Good condition 30 58 71 78
Wood or Forest Land
Thin stand, Poor cover, no mulch 45 66 77 83
Good cover 25 55 70 77
Open Spaces, Lawns, Parks, Golf Courses, Cemeteries, Etc.
Good condition, grass cover on 75% or more of the area 39 61 74 80
Fair condition, Grass cover on 50% of the area 49 69 79 84
Commercial and Business Areas (85% Impervious) 89 92 94 95
Industrial Districts (72% Impervious) 81 88 91 93
Residential
Average Lot Size(m?®) Average % Impervious
< 500 65 77 85 90 92
1,000 38 61 75 83 87
1,500 30 57 72 81 86
2,000 25 54 70 80 85
4,000 20 51 68 79 84
Paved Parking Lots, Roofs, Driveways, Etc. 98 98 98 98
Streets and Roads
Paved with curbs and storm sewers 98 98 98 98
Gravel or Paved with Sewers 76 85 89 91
Dirt 72 82 87 89
¥ 3. 8535 X0l gt FEIMR$
BE5TFAE (%) 100 90 80 70 60 55 50 45 40 35 <30
CN 98 97.5 97 96.5 96 95 94 93 92.5 91 90
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4. £54 X ®0 i RESUAT

SCS Curve Number

Land Cover, Surface Conditions Soil Type

A B C D
Bare Ground 77 86 91 94
Gardens or Row Crop 72 81 88 91
Good Grass (cover on greater than 75% of the pervious area) 39 61 74 80
Fair Grass (cover on 50~75% of the pervious area) 49 69 79 84
Poor Grass (cover on less than 75% of the pervious area) 68 79 86 89
Fair Woods 36 60 73 79

folgx Z7) it ne) §E2L e

FUF 237 e Aol Agirgel o f9
B 85U Eorug $EE0] Aulded wokd
Aoln] Ag7prgo] AE Zgole ARl ARR
2 QP 423 HolxM FEFES Astdrt. SCsel
A 71EoR A e VYESHFEIAMC : Ante-
cedent Soil Moisture Conditiony& 13 A4719} ¥
A2 Urol zt 4%l tiske] & 59 ol Al 7h
2 zA0R PRI AUt

B 5ol A8 BRERAL sU Mg 27
o 9ald 99 FEAEE EFske 7€l =HH
SCSolAM AREElE Qe 59 A8 AeFel 271 R 6
3 2t

24 Z9Y - Y REY 1 =¥

AE2IATHEL hortonian-type WHOZ AHH
28 WiAY EFREEEY 232 2I/ES
A8 4 ok 7P & G E 4] ol8EHe At

[
o
2

B 5 MY EAptr=y

2 Eoke] 27184

S2rgo) shie vF EYREI s MEE #
TR Golth. SCS7F 7EEE o] 232 dd CN o)
MAFE o)g3le] E&EEe 7hdst Axjelrt, a83 o]
e golol BokEA ) ANNEEYS] ARE T
A Uehfio] vi/fbsE 528 F ok

SCS-CN #H& 744 - FE8AIE it 2R
B 4y 4238 323 ¢ e v 2 #ANe
Attt

®-1,)°

T®P-1,)+S M

o] A},

WA (el 27)184 L=kSe BAE /K U
onf wpEs St 27160 REdTh de Y
e

g-= (P -kS)?

T P+(1-Kk)S @

o] gt}. Lo} so} BAE FEs] 3l At /E
e} BA) sk APE 2 sCSe

AMC1 /99 E%S tiA= 2x2deel sloiM 2
gol 3] we 4o L=025 ®)
AMCI  fr&Ecl 259 4H
AMCII %<9l Eol 402 A Zajsel gl ¢ APAE FEIA
frEEol Hes =& 49 W2 3y A e st Aelstd
E 6. 59 MY 22Ye SF0| UHE =ESET =U
. Antecedent precipitation, Ps(mm)
AMC Group Condition -
Growing season Dormant season
I lowest runoff potential Ps < 12.70 Ps < 35.56
I average runoff potential 1270 < Ps < 27.94 35.56 < Ps< 53.34
m highest runoff potential Ps > 2794 Ps > 53.34
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3 FHEF C 2] 3 Ana

4 AEF C 4 % 2 Rxa

5 FEH C AL % A Afb

6 F7HYS C 2] | Apb

7 FAE C A % 2 Anc, And, Apc

8 R Eda ol c AL A Afa, Anb, Ane

9 ok k-2 B 2] A Raa, Rac, Rvb, Rvd, Rod

10 o%F 3 B 2 o # Apg, Maa, Rab, Rad, Rla, Rid, Rsb, Rsc, Rva, Rvc

11 < ke B A} | Afc, Fba, Afd

12 o) S5 A 2 % 3 Mla, Mma, Msa,Mva, Rsa, Mua
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14 o -8 & D PN =& Ro

T 8. LHZIH F9o| SCS EYE HEEE B3 : km?)
scs e sub 1 sub 2 sub 3 sub 4 sub 5 sub 6 SHA)
A 46.34 77.07 160.52 131.53 68.01 97.00 580.47
B 091 14.79 6.16 10.29 9.85 4.52 46.52
C 478 14.80 24.27 13.19 6.75 9.59 73.38
D 91.14 53.66 84.18 102.70 9.51 29.04 370.23
T A 143.17 160.32 275.13 25771 94.12 140.15 1070.60
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oo =A% sub 1 sub 2 sub 3 sub 4 sub 5 sub 6 A
= 0.19 2.90 227 1.55 1.10 1045
s 1.94 15.74 16.77 9.73 9,74 36.40 90.32
FAA 0.01 0.24 043 033 0.09 1.29
A € 140.31 139.80 253.81 24278 80.83 102.06 959.59
g FA 0.72 147 2.29 1.37 0.27 7.89
7] & 0.17 0.21 0.30 023 1.06
g A 143.17 160.32 275.13 257.71 94.12 140.15 1070.60
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 10. FRYE Z9HEL MY

@9 : km’)

U sub 1 sub 2 sub 3 sub 4 sub 5 sub 6 Z A
| g 2.84 76.55 51.12 15.29 145.80
i & 5353 135.34 81.74 270.61
Jd A 21.40 21.40
= % 3.76 81.66 8542
I 133.70 17.44 151.14
w F 89.64 2498 56.85 68.44 23991
A T 95.28 39.24 21.80 156.32
z A 143.17 160.32 275.13 25771 94.12 140.15 1070.60

B 1. BRyd ULy (@% : mm)

Q9 e sub 1 sub 2 sub 3 sub 4 sub 5 sub 6 AR F4

6 30 64.72 81.46 67.86 60.89 56.54 47.77 63.46
1 92.97 104.26 90.24 58.66 46.43 54.94 76.64

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3 487 346 5.08 5.03 453 6.66 496

4 1.00 1.00 0.99 0.70 041 0.15 0.76

7 S 17.00 13.24 18.61 19.99 20.29 21.55 18.46
6 20.86 26.97 16.38 13.07 11.54 10.82 16.62

7 27.64 15.89 16.28 23.76 19.92 17.65 20.45

8 438 1.09 3.96 1041 11.34 775 6.29

9 3.25 231 1.90 1.74 0.08 1.16 1.70

10 1.00 1.00 0.99 0.63 0.12 2.05 0.90

3 A 237.69 250.68 22229 194.88 171.20 170.50 210.24
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B 12. REFUX S (AMCID

@A k)

= SCS EFE
9 o} & B C 344 CN
8% " @y N ®Wd o #@d N @3 N
= 0.04 67 0.14 85 0.01 89 0.19 81.42
s 0.69 63 048 75 0.51 83 0.26 87 1.94 74.44
. FAA 0.01 59 0.01 59.00
subl A H© 45.49 56 0.72 75 325 86 90.85 91 140.31 79.45
g722 0.11 77 0.01 86 0.57 91 0.03 94 0.72 88.92
7l ®
% A 46.34 121 447 91.15 143.17 79.43
= 0.18 67 0.30 78 241 85 0.01 89 2.90 83.17
s 5.81 63 3.92 75 5.80 83 0.21 87 15.74 73.68
FAA 0.05 59 0.01 70 0.17 80 0.01 85 0.24 7542
sub2 A ® 70.86 56 1041 75 5.09 86 53.44 91 139.80 71.89
BFRA 0.15 77 0.06 86 125 91 0.01 94 147 89.39
71 & 0.01 100 008 100 008 100 100 0.17 100.00
3 A 77.06 1478 14.80 53.68 160.32 7247
= 0.19 67 0.09 78 2.16 85 2.44 83.34
L3 6.24 63 1.76 75 8.39 83 0.38 87 16.77 74.81
FAA 0.01 59 0.02 74 0.16 82 0.19 77.84
sub3 A ¥ 15386 56 424 75 11.92 86 83.79 91 253.81 69.28
7R 0.20 77 002 - 86 153 91 0.02 94 1.77 89.40
7l #® 0.03 100 005 100 006 100 0.01 100 0.15 100.00
% A 16053 6.18 2422 84.20 275.13 69.89
= 0.09 67 0.40 78 1.77 85 0.01 89 227 83.07
Lls 241 63 3.52 75 3.64 83 0.16 87 9.73 75.22
FAX 0.01 59 0.12 74 029 82 0.01 86 0.43 76.84
subds A 12883 56 5.51 75 594 86 102.50 91 242.78 71.94
g 0.20 77 0.58 86 148 91 0.03 94 2.29 88.55
7l 0.01 100 014 100 006 100 0.21 100.00
£ A 13155 1027 13.18 102.71 25771 7234
= 0.16 67 0.40 78 0.99 85 1.55 81.34
s 3.08 63 382 75 2.81 83 0.03 87 9.74 73.55
FAA 0.05 59 0.09 74 0.19 82 033 74.09
sub5 A H 64.63 56 456 75 2.16 86 9.48 91 80.83 61.98
I 0.06 77 0.71 86 0.60 91 137 87.80
7l # 0.01 100 028 100 0.01 100 v 0.30 100.00
% A 67.99 9.86 6.76 9.51 94.12 64.04
= 0.28 67 0.13 78 0.69 85 1.10 79.59
L3 2721 63 121 75 4.10 83 3.88 87 36.40 6821
FAHA 0.01 59 0.01 74 0.07 82 '0.09 76.56
sub6 A H 69.40 56 2.88 75 462 86 25.16 91 102.06 66.52
372 0.09 77 0.07 86 0.11 91 0.27 85.04
71 B 0.01 100 0.21 100 0.01 100 023 100.00
Z A 97.00 451 9.60 29.04 140.15 67.16
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H 13. fRYH f&EE (&4 : mm)
e :
) sub 1 sub 2 sub 3 sub 4 sub 5 sub 6 24
6 30 22.66 24.36 13.60 1241 460 357 81.20
1 6571 66.68 50.78 2728 12.06 1986 24237
2 . . , . ; . N
3 . ) ) . . . )
4 . . . . - . .
5 3.19 0.50 1.46 248 0.89 179 1031
7 6 524 570 0.86 0.46 0.01 ; 1227
7 951 1.14 0.84 408 081 0.77 17.15
8 ; ] - 0.09 . - 0.09
9 - . . - . - -
10 ; ; ; - ; ; ;
¥ 106,31 98.38 67.54 46.80 1837 2599 -

1

MY e 2 EY Teis IEEld A &
%S A3

42l SCS-CN el 93 2 f&3] 4Hgol
A 7% P} 02XS Bt Ao {&2 TAEA ¢
=t ¥ 138 g4l scs whHoE Ed §99
794 AH 522 AEF Aotk

19944 64 30014 7€ 10471A] 23 73l thet
o JAKE FHEEAdA S FAREE EUE &
%3S EoR A3PA 63,694,0802019, gal2jel
SCS-CN W= &t AHRE%E 67,007,273E]
o}, meld FEFEF SCS-CN oz Alad §=
Fo] zlole 3313,193E08 A= F&F B} 5% B
o] f&%o] AEHUT}. o]} 7 o)k T AL
F&ol FFS WA= WS FolA EX S A7)
gt fZo]] o288 zLE7} 1980 dx wWaig Ao)x, 4
A 749 ABE 199495 AEE o 140719 Rlol7}
WAYsH] Exo)g-o] M3lol] o7t Xjo] wjFo|ety Het
21=3

!

4.d B

AT FORAL feliE felo) NBIRR)
2% - B3 AZHolob Hrh. o] AT GSIS A
IS olgsle] FARMe] Bad WNsE 52
3] A AEHS WHe) & A 0o pe Aee
AT,

DA fo) el SCSON Mg H8sia 3

H FEFE ] e EYSAHE EXTEEY
o] BHF GSIS AE ek &5k, o] GSIS AHE7)
e 2R fEARTE FE3 A FEFS
g A3}, AA #59 AH /23 5% FEY Aol
7b AT WA FAEE E4A A - B4
g & GSISY X2 SCS-CN ¥Wiloz u] #&fo
o AH #F&F AR & ozt dgg)

°] A7 E3k] GSISE ol&sd FAFHET AA
of Ba3 wiidasrE WES A 22 & U
= 48 49tk
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