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Impact Assessment of Water Quality in the Yeong—san River under Climate Change
Suk Ho Lee™, Byung Hyun Lee™, Byung Sik Kim™, Sun Hong Min™"*
Department of Urban & Environmental Disaster Prevention School of Disaster Prevention,

Kangwon National University, 346 Joogang—ro, Smacheok—-si, Gangwon—do, Republic of Korea

Abstract
The future climate projection based on international climate change scenarios expected that

changes in hydrological circulation and the ecosystem would be inevitable in the future because
of higher temperature and more rainfall events.Moreover, because the rapid urbanization and
industrial development led accelerated land development and increased the impermeable layer’'s
size, the river water pollution caused by non point source(NPS) pollutants is expected to
worsen(Ministry of Environment, Water Environmental Management Plan). The result of this study
showed that, in the future, the number of rainy days would increase and the temperature would
be 4C higher than the current temperature. As a result of these changes, runoff was expected
to increase by 54% in the future. In terms of changes in NPS pollution loadings, BOD, T-N,
and T-P were expected to increase by 216%, 54%, and 50%, respectively.

Key words: BASINS/HSPF, non point source, RCP 8.5 climate change scenarios, river water
quality
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<Figure 1> Flowchart of Study
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<Figure 2> Location of Rainfall Station in Yeong-san Basin
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<Table 1> Status of Rainfall Station in Yeong—san Basin

Station River Class Manage B.(m) Observation start(day)
Gwangju M 60 1992-04-01
GwangjuDam M 80 1992-04-01
Najudam M 50 1992-04-01
Jangseongdam Normal 240 1992-04-01
Dopo M Ministry of 20 1992-04-01
Donggok Yeong-san M Transportation 20 1992-04-01
Mudeungsan M 520 1992-04-01
Bukyi ™ 240 1962-07-01
Samseo M 20 1961-08-01
Hagueon M 10 1992-04-01
Hampyeong T/M 10 1992-04-01

12

<Table 2> G F9 Ul SRS U980 F9l-FdwAgarog UFr9ns
19150 =9 #=S AR o) WAMISOIM 429] ARE Algsta glow =
oo A-BAAERE &&sl] s UFFaEe] 20019 19 195 20104 12€ 3147149 #3
AgE SR8 U IS4 - EE A= A4 (Ministry of Transportation, 2010)<
3 9 HE ARE R ksl Ao E-gair

AgAzE F2E=2d(Digital Elevation Model; DEM), 9%, 3hdxE, EX|o]&E EYLE
WAMISO|A Algahs AlmE 2&atnl Axarls f9atart 2 5400 whep wojol &
uste] 30mx30me] AAA7|oA 100mx100me] AAAZ|Z Arc-ViewsE o]-§38ke] sl ar
BASINSE.& & o]g3lo] %3 918 zlaz 1339 tH<Figure 3>).
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<Table 2> Rating Curve(Naju Station)

Rating curve equation(Stage-Discharge) Data ;
Hh) : m Q: m3/sec Year/Number il g el
0.08 <h <025 Q=175.019 < (h+0.185)"™ 2004
—020<h <025 Q=95.912 % (h+0.200)*%?
0.25 < h < 1.20 Q=125.651 < (h—0.100)"% 2007/5 Below 0.14m
1.20 < h < 2.00 Q="70.772x (h+0.110)>*2 2007/6 Over 5.53m
2.00 < h < 10.75 Q=392.002 < (h—0.830)"*"
0.80 < h < 1.20 Q=42.706 < (h—0.800) "% 2007/10
1.20 < h < 3.00 Q=127.280 < (h—0.998) 467 2008/2 Below 1.11m
3.00 < h < 6.00 Q=160.001 < (h+0.062)"6% 2009/4 Over 7.99m
6.00 <h < 11.69 0Q=123.220 % (h+1.530) %2 2009/9

Legend

dem_ysk
Value

. High : 1095
w i

(c) Land Use (d) Sail
<Figure 3> Terrain Data of Yeong—san Basin
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<Table 3> Average Annual Flow Rate and Concentration in Yeong-bon B

T DO BOD COD SS N TP

© | @m0 | (g0 | g0 | ®e) | @D | (e

Yeong—bon B 17.36 8.73 6.92 7.32 19.29 9.37 0.70
PAFRAN AT HEFUAG L BFL T2, F, A AL, B =T, 5 9,
Rok AR, ¥, Ao F 13lelth 7 AsFuANGIN PRI A3 SRS QuA

BEN FALAFTIANA AT FAE I = P99 VEARE 83519
o sigst= 13719 s e o] I W 3 BOD, T-N, T-P9] &
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<Table 4> Discharge and concentration of terminal disposal plant of sewage in Yeong-san Basin

Facility Name FLOW(me/day) BOD(mg/L) T-N(mg/L) T-P(mg/L)
Gwangju 1 551,790.54 3.43 9.32 0.31
Gwangju 2 89,288.84 2.73 12.30 0.17

Naju 16,804.27 1.39 12.45 0.13
Gongsan 433.30 1.21 11.94 0.14
Sanpo 1,977.05 1.69 19.48 0.16
Damyang 4,825.24 1.22 12.68 0.09
Dogok 661.91 3.66 9.59 0.60
Hwasun 18,569.84 3.83 8.55 0.35
Yeongam 4,451.95 2.11 7.51 0.07
Muan 2,731.13 2.58 10.16 0.11
Yillo 2,167.36 2.43 9.36 0.07

Hampyeong 4,981.42 2.18 9.87 0.11
Jangsang 8,567.31 6.56 9.22 1.28
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atlom, BAR w/asE o]&ate] 2001 ~2010 AMYS Tl o R AS5S Tt
wf7faEe] B d-$-0] gt Table 59 2ar, BA A-5-2] 7] 382 Table 63 22tk

1=
o] 28-S ALK ¢804 Nash- Sutcliffee] &&A52} Kling-Gupta®] S&A5E 247}
st vl A¥} Nash-Sutcliffe &A1= 0780014 0.822 XA Fof WA AHT) o 5%8&

o

Aol Z7¥5 L, Kling-Guptad] &A1= 0600004 0712 XA Zo] ¥A Auc) oF 9%8&
=7Vl o Ht o ab= 28% 7HA I tH <Figure 4(a)>).

(e}
o,

—

—— SIM eeee OBS —— Precipitation —— SIM eeee OBS —— Precipitation
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g
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(a) Calibration (b) Verification

<Figure 4> Compare Runoff (Simulated vs Observations)

<Table 5> Cdlibration of Parameter(Runoff)

Parameter Range Before After
LSZN 0.0001 ~ 100 0.16 1
INFILT 0.01 ~ 100 4~65 7
KVARY 0.001 ~ 0.999 0.98 0.9

AGWRC =5 0 1
USZN 0.01 ~ 10 1.128 1

DEEPER 0~ 100 0.75 40
INFTW 0~ 0.999 0.1 0.5
IRC 1.00E-30 ~ 0.999 0.5 0.4

<Table 6> Efficiency of the parameter(Runoff)

Olass Naju Station
(a) Simulated (b) Calibration (c) Verification
Analysis Period(yr) 2003 ~ 2005 2001 ~ 2010
Average Error -24.98 -17.96 -10.34
Efficiency factor(Nash-Sutcliffe) 0.78 0.82 0.65
Efficiency factor(Kling-Gupta) 0.65 0.71 0.73

5¢} 72t} 2 &2 BOD, T-N, T-Poll s}
ARAL AN OH, FER 2L Yo JEB AMe) 20083 -20054 AP ddew 4%
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<Figure 5> Compare Water Quality(Simulated vs Observations)
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<Table 7> Calibration of Parameter(Water Quality)

Class Parameter Before After
KBOD20 0.1 0.05
BOD TCBOD 1.06 1
KODSET 8.5 8
BRNIT(1) 0.6 0.1
BRNIT(2) 0.01 0.1
KTAM20 none 0.015
T-N KTAM320 none 0.002
TCNIT 1.0 1.1
TCDEN 1.0 1.05
DENOXT 2.0 5.0
BRPOA4(1) 0.01 0.5
T-P BRPO4(2) 0.01 0.5
ANAER 0.005 0.9

<Table 8> Efficiency of the parameter(Water Quality)

a Yeong—bon B
es (a) Simulated (b) Calibration (c) Verification
Analysis Period(yr) 2003 ~ 2005 2001 ~ 2010
BOD Average Error -30.64 -16.98 -11.52
Efficiency factor(Nash-Sutcliffe) 0.37 0.63 0.61
Efficiency factor(Kling-Gupta) 0.41 0.68 0.64
Analysis Period(yr) 2003 ~ 2005 2001 ~ 2010
T-N Average Error —26.01 -13.04 -156.12
Efficiency factor(Nash-Sutcliffe) 0.49 0.73 0.71
Efficiency factor(Kling-Gupta) 0.61 0.81 0.76
Analysis Period(yr) 2003 ~ 2005 2001 ~ 2010
T-p Average Error —25.81 -9.81 -11.37
Efficiency factor(Nash-Sutcliffe) 0.51 0.71 0.64
Efficiency factor(Kling-Gupta) 0.49 0.65 0.62
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1FWARE 4857 A4 RCP 85408 G B3 L /RSl s 4w
g G 5 ATUAARE 9] /AR@A, Ve, v, v FFsho] B4
sish Fledne] Ao Ak W BAS Fasdth 29Ase] 29 @ael we) w3
7% oF 2076mm F7bHe Ao vehor], 1eARe] 29 38T F7Hshe Ao ek

[e)
o
o] A5 olgsto] 7|FHst At FHel FrEdH IR LABOD, T-N, T-P)HFétds 44

FrE e st B4 Az Aol vs) vie, vlek, wel3 Z1ZeIA 31%, 679%, 54% S7Heke
1, BODS] -9 177%, 252%, 216%, T-N9| -5 229, 76%, 54%, T-P] 75 30%, 70%, 50% <7}
sz Ao BASICh T-Nat T-PS 4% #5%F S713%0 vszspl tekstort BODS) 45t
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