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Analysis for Runoff Characteristic in Geumho River
Basin by Standard Unit Watersheds including Flood and Drought Years
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Abstract

Korea has experienced extreme flooding due to frequent local rainfall in the last few years,
and at other times, faced severe droughts, as with the six to seven years cycle drought
intensity is on the rise. These indications of climate change, as well as social and technological
factors, have caused frequent excessive intake of river water, which has dwindled upstream
water resources. As a result, downstream rivers have been continuously drying up. Therefore,
the previous administration concentrated on the implementation of The Four Rivers Restoration
Project to fundamentally tackle water problems such as floods and droughts caused by climate
change and to maximize the use of river basins through their proper refurbishment. However, It
has realized that the paradigm of river management should be changed from river focused
management to stream focused management. Accordingly, a basic model was selected to
secure the river water volume, which was calculated considering the features of the river basin.
Then the runoff rate including flood and drought years was calculated by applying and

configuring the SSARR(Streamflow Synthesis And Reservoir Regulation) model at Geumho river
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basin. Furthermore, the applicability of the selected basic model was reviewed by calibration
and verification, and the simulation of stream watershed runoff rate included both flood and
drought years during decade.

Key words: floods, droughts, SSARR model, river flow, runoff rate
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<H 1> EKE, ETP, DKE, ETEL =JIXI

lr'?ggf:jt; EKE Temperature ETP SMI DKE Elevation ETEL
(crm/day) (%) (°F) (cm/day) (cm) (%) (m) (%)
30 0 0 100

g 1 28 40 0.10 0 0 400 100

3 20 50 0.20 3 50 800 110

5 0 60 0.30 6 90 1,200 120

0 0 80 0.45 9 100 1,600 130
999 0 100 0.60 999 100 2,000 140
999 0.75 9,999 140

(4) &9 ETI 7EB%I(ETM), Z[CH XIEEKTINTMX)
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Month ETM(%) Month ETM(%) Month ETM(%)
January 87 May 121 September 103
Feburary 85 June 121 October 97

March 103 July 123 November 86

April 109 August 116 December 85
(5) 7|=2X=2
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SSARR el 7bd We Ws % shilel SMI-ROP RHE A7) glete] 27124 @
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<f 3> 35 $92 SM-ROP, BII-BFP, S-SS gt

M ROP(%) Bl BFP(%) Input Rate Surface
(cm) (cm/day) (em/hr) Comp.(cm/hr)
SMi Bl 555
| : U " 0.0 0.00
1 18 1.0 16
05 0.19
: i o 5 1.0 0.68
3 65 2.0 12 . .
15 1.18
4 81 25 11
20 1.68
5 89 3.0 10
25 2.18
o 10 o " 30 268
999 100 100.0 10 : .
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(Unit: br)
Watershed Area Surface Water Subsurface Water Ground Water Retum Flow
Number Ts Number Ts Number Ts Number Ts
201201 234.54 3 4 2 15 2 150 2 1,500
2012021 26.11 2 4 2 8 2 150 2 1,500
201202-2 66.84 2 3 2 10 2 150 2 1,500
201203 111.83 3 4 2 13 2 150 2 1,500
201204 180.63 3 4 2 15 2 150 2 1,500
201205 162.86 3 4 2 15 2 150 2 1,500
201206 115.88 3 4 2 15 2 150 2 1,500
201207 96.19 2 3 2 13 2 150 2 1,500
201208 127.36 3 4 2 15 2 150 2 1,500
2012091 11.60 2 3 2 4 2 150 2 1,500
201209-2 208.64 3 4 2 15 2 150 2 1,500
201210 108.51 3 4 2 15 2 150 2 1,500
201211 82.26 2 3 2 12 2 150 2 1,500
201212 58.81 2 3 2 10 2 150 2 1,500
201213 40.49 2 3 2 10 2 150 2 1,500
201214 63.34 2 3 2 10 2 150 2 1,500
201215 109.58 3 4 2 12 2 150 2 1,500
201216 53.64 2 3 2 10 2 150 2 1,500
201217 102.88 3 4 2 12 2 150 2 1,500
201218 64.58 2 3 2 10 2 150 2 1,500
201219 65.85 2 3 2 10 2 150 2 1,500
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<H 5 oI=FA K

River ) ) Length | DE(1) | CRT(2)
Channel River Channel Section (km) m ()
Youngcheon Dam
~Jaho Stream Channel Junction
Jaho Stream Channel Junction
8 ~Bukan Stream Channel Junction 8.49 10.0 46 1 462 20 841
Bukan Stream Channel Junction
C ~Daechang Stream Channel Junction 11.62 78 74 1 738 %0 14.57
Daechang Stream Channel Junction
~Yulha Stream Channel Junction
Yulha Stream Channel Junction
s ~Sin Stream Channel Junction 921 18 98 1 983 30 19.40
Gongsan Dam
~Sin Stream Channel Junction
Sin Stream Upstream
~Sin Stream Channel Junction
Sin Stream Channel Junction

H Guemho River Downstream 21.26 18.4 10.6 2 528 50 11.54

ST(4) | Discharge
(hr) (m3/s)

13.62 7.2 3.6 1 3.63 20 6.61

NR(3)

21.79 15.6 1.6 2 5.78 30 11.42

8.01 54.8 2.2 1 2.24 20 4.09

12.74 58.0 3.8 1 3.75 20 6.83

% (1) Different of Elevation, (2) Time of Concentrate, (3) Number of Reservoir, (4) Storage Time.
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Discharge {m?/s)

Discharge (m?/s)

Time (day)

Time(day)

<78 5> 23 & REI(20024) <J8 6> 23 & RE3(20034)

<H 7> 1Al F2 NEe 23 & 2
Year
Water Level 2002 2003
Gauging Observation Calculation Relative Observation Calculation Relative
Station Peak Discharge | Peak Discharge Error Peak Discharge Peak Discharge Error
(m#/s) (m/s) (%) (m#/s) (me/s) (%)
Dongchon 1,800 794 126.74 3,098 922 236.05
<H 8 M=sAl =2 K& 23 & Z)
Year
Water Level AL AU :
Gauging Observation Calculation Absolut Observation Cal;:laa}?on Absolute
Station Peak Discharge | Peak Discharge | e Emor | Peak Discharge Discharge Error
(m#/s) (m/s) (m#/s) (m#/s) (m?/s)
(me/s)
Dongchon 24 255 230.69 30 283 253.33
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<H O 22T Z4A0 0125 = WX/~ JIZEt
M SMicm) 0 1 2 3 4 5 6 999
ROP(%) 8 18 4 65 81 89 100 100
Bli(cm/day) 0.0 1.0 1.5 2.0 2.5 3.0 5.0 ] 100.0
BIl BFP(%) 44 16 14 12 11 10 10 10
BIITS: 40hr, BIIMX: 3cm/day, BFLIM: 0.13cm/hr
-85 Input Rate(cm/hr) 0.0 0.5 1.0 1.5 2.0 2.5 3.0
SF. Comp. (cm/hr) 0.00 0.19 0.68 1.18 1.68 2.18 2.68
PBLZ 50 %
PBLZ Surface: 3, Subsurface: 10, Baseflow: 100, Lower Zone: 1,000

HZMERAS 913 7} ujshise] WSl SSARR whrdlS BEak] eleitha wee wels
AAste] #A4S AABIIEHUSACE, 191). SMI-ROP=41%} BII-BFP =4 2 S-SS44-2 7|4k
omVE 1006%) A Ex AL T ot Vigteg 2AS AASATHERSAATAL, 209,

o5 HOR folfE} T vlase] Z1Egel tiE Welsh MRS <E 1050 A

i

<H 10> =0 12T 24

Peak Discharge Sensitivity
PGS R (me/s) High Water Level | Low Water Level

-10% 459

SMI 0 50.0 0.73 0.56
+10% 52.8
-10% 51.3

Bl 0 50.0 0.24 0.93
+10% 49.0
-10% 50.1

S-SS 0 50.0 0.02 0.00
+10% 499
30hr 49.9

BITS 40hr 50.0 0.02 0.00
50hr 49.8
1cm/day 482

BIIMX 3cm/day 50.0 0.04 0.06
5cm/day 50.0
0.08cm/day 52.9

BFLIM 0.13cm/day 50.0 0.1 0.19
0.18cm/day 49.9
25% 50.5

PBLZ 50% 50.0 0.02 0.61
75% 49.5
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<T 10> DKo Q12T 24H(H )
Parameter e Peak Discharge Sensitivity
(re/s) High Water Level | Low Water Level

2hr 50.2

Ts(Surface) 3hr 50.0 0.02 0.12
4hr 49.7
8hr 49.8

Ts(Subsurface) 10hr 50.0 0.02 0.00
12hr 50.1
50hr 51.9

Ts(Base Flow) 100hr 50.0 0.06 0.08
150hr 49.4
500hr 51.9

Ts(Lower Zone) 1,000hr 50.0 0.06 0.48
1,500hr 49.4

5. o7 2| HY

Sh= o] AubAoln, oAt Adlede ooz PR 4 ek Tef de s A% 59
of & F4710] 2 PaAle WEoR wANGTE 24E et Qo) AFAle Akt A3t
g 5 glom], Avlerte] A9t Wz A5 9FE u NI AgE e 5 Sl wl
H) 9 ek W 2EAsh A5AE Bejska 2z e Wzked weh A4 s

Azdom 24D opusel ol A%E < 7> % <2g 8ol AAEOR], RAAF

A e atet Al A el Z47E <G 11> 3 < 12>3 P

Dischage (m?/s)

Dischage (m®/s)

Time(day) Time (day)

<8 > =23

SEIH(20034) <J8 8> 23 & RE3(20024)
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<E 11> DA =2 NEY 2F & 21

Year
Water Level 2002 2003
Gauging Observation Calculation Relative Observation Calculation Relative
Station Peak Discharge | Peak Discharge Error Peak Discharge Peak Discharge Error
(me/s) (me/s) (%) (me/s) (me/s) (%)
Dongchon 1,800 880 104.58 3,098 1010 206.77

<E D> A=Al =2 NEY 23 & 21

Year
Water Level 2L Zg(a)liulation
Gauging Observation Calculation Absolut Observation Peak Absolute
Station Peak Discharge | Peak Discharge e Error Peak Discharge P Error
(m#/s) (m/s) (m#/s) (m#/s) (o/s) (m?/s)
Dongchon 24 211 186.69 30 243 213.33

=
€]

= Aol Bigh Al fFEEe] ddieat Mstkes 247 20d el B 12674% 3 0
> SIS

3

A T 1MURB%E 216% HASIFA 20039 Ee B A 236.06%HeH A T 20677%E
2028% zHAastith AFAl frEde] Aot Wstes Zz; 2029l A A 230.69m/soll A
B 18669m/s2 4.00m/s Sk, 2003 R B d 25333m/solA B F 21333m/s
2 40.00m'/s FA3FAAT.

ode] W8-S FTFAEA, LAt i 200%7F d= S JERAL gith o]e} Zo] e
A7b AA B AL w5 W & E
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7] wiEolch

fx

nygel Hse fldtol BAS S8 2AE v S ol8al 010892 52 ZolEilen
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<H 13> SSARR P82 0/188t =2 K& 23 2
High Water Level Low Water Level
Wgt:l; Ii':VE| Observation Calculation Relative Observation Caj;lélilon Absolute
Stagor? Peak Discharge | Peak Discharge Error Peak Discharge e Error
(m#/s) (m/s) (%) (m#/s) (m/s) (m?/s)
Dongchon 942.69 451.00 109.02 265.00 112.17 152.83

® Observed

Discharge {m?/s)

Jan-10  Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 Oct-10 Nov-10 Dec-10

Time(day)

<8 9> 289 2F(2010)

HAARe} vlugh A5Adel] wEy, 1A A eabe-S 200293 AR 100.02% % e AL,
A4Al Al xb= 2002 Huh vk 152.83m/s 2 LFERSE
20029 ¥4 Aol Bl tha F AdeAE veha gxIgh 200330 vlawElE Aot
q

A58 A7 Y} 429 A4o] o Fol7 RAew fu)

rlo

FE59 T SRl 282 2 A9 #4717l 20029 1¥€ 1955 2011 12€ 3147049

SSARR E#el 9Jgt Be] §E5Y #5 FEES v 2459

HAYGEES <E 14>, <X 15> 2 <F 16> 22 Jehygl
HetA o7 F 7Fg-ake] oF 25%9] et % oF 18%9] Fukikel o8 =AH ek 1049 Hit F

EES 57151%2 e, AHFEES oF H%, 7IAFEES o 13%E 47

2006133 200030l B o] 60% oSl FrEERT 2 oF 50% oo FEES Lo RH,

Aol A 283k SSARR Rl o3t fEE4e ddHo eldet slow detE



4 U IISEHE ZEE 25 o EERYY SESH 24 149
<H 14> 2008 SE24 2IHEARES)
Standard Unit Watershed o o = Runoff(10%m?®)
i IC ETR® Sub
Number A2 (10%m° (10%m° (10%m° ST Surface et Rl Veiz)
() Water Water Water Flow Runoff
201201 234.5 1.47 0.51 0.35 0.28 0.17 0.04 0.15 0.64
201202-1 26.1 0.16 0.05 0.04 0.03 0.02 0.00 0.02 0.07
201202-2 66.9 0.38 0.14 0.09 0.07 0.04 0.01 0.04 0.16
201203 111.8 0.61 0.22 0.15 0.11 0.07 0.02 0.07 0.26
201204 180.6 1.39 0.41 0.31 0.31 0.19 0.05 0.16 0.70
201205 162.9 1.06 0.30 0.22 0.25 0.15 0.04 0.13 0.56
201206 115.9 0.81 0.25 0.18 0.18 0.1 0.03 0.09 0.40
201207 9.2 0.73 0.21 0.16 0.17 0.10 0.02 0.08 0.38
201208 127.4 1.08 0.27 0.22 0.27 0.16 0.04 0.13 0.60
201209-1 11.6 0.07 0.02 0.01 0.01 0.01 0.00 0.01 0.03
201209-2 208.6 1.07 0.42 0.25 0.18 0.11 0.03 0.12 0.44
201210 108.5 0.78 0.25 0.17 0.17 0.10 0.02 0.09 0.39
201211 82.3 0.50 0.18 0.12 0.09 0.06 0.01 0.06 0.22
201212 58.8 0.40 0.15 0.08 0.08 0.05 0.01 0.04 0.18
201213 40.5 0.24 0.10 0.05 0.04 0.02 0.01 0.03 0.10
201214 63.3 0.23 0.10 0.05 0.04 0.02 0.00 0.03 0.09
201215 109.6 1.17 0.28 0.19 0.35 0.21 0.04 0.11 0.71
201216 53.7 0.44 0.14 0.08 0.11 0.07 0.01 0.04 0.24
201217 102.9 0.84 0.23 0.19 0.20 0.12 0.03 0.1 0.46
201218 64.6 0.45 0.15 0.10 0.09 0.06 0.01 0.05 0.22
201219 65.9 0.29 0.15 0.06 0.04 0.02 0.01 0.03 0.10
Sum 2092.6 14.18 4.54 3.09 3.06 1.88 0.43 1.58 6.96
Ratio(%) 100.00 32.03 21.79 21.59 13.23 3.05 11.17 49.05
% (1) Precipitation, (2) Interception, (3) Evapotranspiration
<H 15> 2010 SE24 ZIHERKESE)
Standard Unit Watershed o @ Err = Runoff(10®m)
Number ;(\I:;i (10%mP) (10%m?) (10°m) S\;Jvr:;e Swf?ecre ?’U:;g? R;:;jv:’n RTu ?ﬂf
201201 234.5 2.34 0.75 0.43 0.55 0.34 0.07 0.19 1.14
2012021 26.1 0.21 0.07 0.04 0.05 0.03 0.01 0.02 0.10
201202-2 66.9 0.58 017 0.1 0.14 0.08 0.02 0.05 0.29
201203 111.8 1.06 0.29 0.20 0.26 0.16 0.03 0.10 0.56
201204 180.6 2.05 0.53 0.34 0.58 0.35 0.07 0.19 1.19
201205 162.9 1.71 0.43 0.29 0.48 0.30 0.06 0.15 0.99
201206 115.9 1.08 0.32 0.21 0.26 0.16 0.03 0.10 0.55
201207 96.2 1.00 0.26 0.18 0.26 0.16 0.03 0.09 0.56
201208 127.4 1.57 0.38 0.27 0.44 0.27 0.05 0.15 0.92
2012091 11.6 0.13 0.03 0.02 0.04 0.02 0.00 0.01 0.08
201209-2 208.6 1.74 0.52 0.35 0.40 0.25 0.06 0.15 0.86
201210 108.5 1.30 0.30 0.23 0.36 0.22 0.05 0.12 0.75
201211 82.3 0.94 0.23 0.16 0.27 0.16 0.03 0.08 0.54
201212 58.8 0.70 017 0.12 0.20 0.12 0.02 0.06 0.41
201213 40.5 0.54 0.12 0.08 017 0.10 0.02 0.05 0.33
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<H 15> 2010H S£24 ZHHEZRKEE)(HSD)
Standard Unit Watershed Runoff(10Pm)
Area Tt Ice ETRY Surface Sub Ground Return Total
Nuroer () oy iy s Water Sw;?ecre Water Flow Runoff
201214 63.3 0.66 0.15 0.1 0.20 0.12 0.02 0.06 0.39
201215 109.6 1.75 0.24 0.27 0.60 0.37 0.06 0.15 1.19
201216 53.7 0.77 0.13 0.12 0.26 0.16 0.03 0.07 0.50
201217 102.9 1.57 0.29 0.22 0.53 0.33 0.05 0.13 1.04
201218 64.6 0.86 0.17 0.13 0.28 017 0.03 0.07 0.55
201219 65.9 0.72 0.17 0.12 0.21 0.13 0.02 0.06 0.43
Sum 2092.6 23.27 5.71 4.02 6.54 4.01 0.76 2.04 13.34
Ratio(%) 100.00 24.56 17.29 28.10 17.22 3.26 8.76 57.34
% (1) Precipitation, (2) Interception, (3) Evapotranspiration
<H 16> 2003 SE24 ZHEINRES)
Standard Unit Watershed Runoff(108m’)
Area Pt Ice ETRY Surface Sub Ground Return Total
Number (i (16°rr) (10°m) (10°mP) Water Sw;?gre Weter Fow Ruroff
201201 234.5 3.63 0.89 0.56 1.03 0.63 0.13 0.36 2.16
201202-1 26.1 0.37 0.09 0.05 0.1 0.07 0.01 0.04 0.23
201202-2 66.9 0.97 0.21 0.14 0.29 0.18 0.04 0.10 0.61
201203 111.8 1.77 0.34 0.24 0.57 0.35 0.07 0.20 1.19
201204 180.6 3.75 0.64 0.44 1.32 0.81 0.14 0.38 2.64
201205 162.9 2.60 0.52 0.35 0.85 0.52 0.09 0.26 1.72
201206 115.9 1.71 0.37 0.25 0.52 0.32 0.06 0.17 1.08
201207 96.2 1.62 0.31 0.22 0.53 0.32 0.06 0.16 1.08
201208 127.4 2.72 0.46 0.34 0.94 0.57 0.10 0.28 1.89
201209-1 11.6 0.19 0.03 0.03 0.06 0.04 0.01 0.02 0.12
201209-2 208.6 2.73 0.67 0.45 0.77 0.47 0.10 0.27 1.62
201210 108.5 1.93 0.36 0.28 0.63 0.38 0.07 0.20 1.28
201211 82.3 1.47 0.28 0.20 0.48 0.29 0.05 0.15 0.97
201212 58.8 0.94 0.21 0.13 0.29 0.18 0.03 0.09 0.59
201213 40.5 0.73 0.15 0.10 0.23 0.14 0.03 0.07 0.48
201214 63.3 1.00 0.19 0.15 0.32 0.19 0.04 0.1 0.66
201215 109.6 2.03 0.35 0.29 0.69 0.40 0.07 0.21 1.37
201216 53.7 0.96 017 0.14 0.32 0.19 0.03 0.10 0.64
201217 102.9 1.97 0.37 0.27 0.64 0.39 0.07 0.21 1.31
201218 64.6 1.1 0.21 0.16 0.35 0.22 0.04 0.12 0.73
201219 65.9 1.04 0.21 0.16 0.32 0.20 0.04 0.1 0.67
Sum 2092.6 35.24 7.03 4.96 11.27 6.85 1.28 3.62 23.02
Ratio(%) 100.00 19.96 14.07 31.98 19.45 3.64 10.26 65.34
% (1) Precipitation, (2) Interception, (3) Evapotranspiration
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