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Abstract Land use changes associated with urbanization affect local hydrology and nonpoint source
(NPS) pollution at the rural-urban interface, such as in the Kyung-An basin, Republic of Korea.
Streamflow and NPS pollutants, such as BOD, TN, TP, and SS, were simulated using the Long-Term
Hydrologic Impact Assessment (L-THIA) model to characterize hydrological processes and water quality
potential in this basin. Information on land use changes in 1985, 1990, 2000, and 2007 was incorporated
to evaluate how urbanization can be parameterized in the L-THIA modeling framework. The study shows
that land use changes associated with urbanization can contribute to flow augmentation and pollution
risks over time. As a result, simulated runoff gradually increased by 49.5%, while NPS pollutants,
characterized by BOD, TN, TP, and SS, increased by 154%, 135%, 139%, and 91%, respectively, in 2007
compared to 1985.
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Fig. 1. Study area.
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2 [7] A<t FYSHA vt AS v ed A
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lESEeA x|
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oA ot
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FgRoA AFshe 198549, 19904, 20009, 2007
9] EXTEL go]elE(16] o]&5le] EXHS}| u}
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Fig. 2. Land use from 1985, 1990, 2000, and 2007.
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2.3 CN 2} zHst & L-THIA 28 NE
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gy HA5} B o] 83 B 4 W A&
do) 5 BAS hashs o A8EE Yo o
g2 getaold of IuelEe o8 +EEYY
9558 A% BAN] 9% AA5 218 A B
29 34 552 JJMoR AFAGY 24 EXnEE

of tfgt HAH9J CN #& ZolEtH17]. £7] CN g2
EAMELE 9 EJL HolEE 3ot @5 Slth
o]%, 211d(1995~20154) &<t A AH fEF
20079 EAo]&%= Ho[ElE SCE-UA g1el&d &
a‘l;}oq CN Z& 24319ch 249 CON & 24 4
A3l 159(1980~19949) 539 € AH /&
o|gsto] Y9 Y5

XPEQ} 19854 EADELZE
Bt

AE7o] Tt 2A5lE CN 32 3% L-THIA =
BE 8ol A= dolE(1981-20129) EAISH
€ Hs} F3eHA EEE 19854, 19904, 2000y,
200799] EAGEL HolEE AMSto] BT REF
T} B TS Hojs AP Rl EX|ol&
Halo] whg} 3 fE49 HH LAY WAFo] g
FEE PAEA] EASAH (Fig. 3).
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Fig 3. Flow chart of typical L-THIA application [7].
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o311 9ty BAZAT} R* [18]9}F NS[19]: HF
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9} 0.900.8 EA=o] [20]7} AQHt BEo] HurA
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Table 1. Calibration and validation results of CN

values.
Performance Calibration Validation
critiera (1995-2015) (1980-1997)
R’ 0.96 0.94
NS 0.96 0.90

Table 2. Optimized CN values for the L-THIA model.

SCE-UA &€1g=
Table 204 &<l

gsto] 23k CN g2
1 = 9l [719] A3 Aot v

\:IE

S W, TAIA T =29 EYE A AH9] L
S7HE CN FES HAF9L, ARdA 99 Be= E
Pl Aoﬂﬁ 11.76% 4" A3E HojFict 18
0, A §99] 8 EAQ ok AL, A A+
9}%25 Nzko] A=Y, dALaTd, Jds
4, 89 5 AAE 4§30 w2 F&skE CN
#E°] HL= It

3.2 Qo RH9| EX|0|SHS}

19859 5E 2007A7HA] ZAIA Y, 24, 7]eH= 2+
7} 581.75%, 89.84%, 159.27% S7Fot3tt. 5AA
g3t Abgol A9 1985¢0] s} 20074l ZHz
26.06%, 13.43% 7rAst Ao 2 Uepdtt (Table 3).
1985W5-H 200797H2]9] EA|o]-& Wslo|A F&ET

et J2 =AY St whet B3RV 3A dAE
ARl ol TAlgl e ERE F7E B §
9ol B CN o] 198540 HIE| 2007d=0l
9.54% Z7¥atict.

Hydrologic soil group
A B C D ™ .
Table 3. Land use classification, average CN, and
Residential area (2920%) (1913%) (1915%) (193%) yearly runoff in the study area over the
94 55 §6 - years, 1985, 1990, 2000, and 2007.
Other urban area (1.1% a © 97 () —
e £ 69 79 8 | 8 betw
Paddy field (203%) | (-8.9% | (4.7%) | (4.5% Joss
69 33 91 9% 1985 1990 2000 2007
Upland and
©) ©) (1.1%) ©) 2007
Other crops area 69 83 o1 94
©) ©) (1.1% | (1.1%) Urbazn 9.9 30.7 39.3 67.3 57.4
Deciduous forest (_1?48%) (3622%) (2781%) (3797%) (km?) (1.8%) (5.5%) (7.0%) | (12.0%) |(10.2%)
- 45 71 82 89 Asric | 1902 | 970 | 944 | sso | 313
Coniferous forest - . . . _
i O ©) © | O s e | azsw | assn | assw | 50
Mixed forest (2430/) (26500 o | @
3% 9% | 3.8% | (2.4% Land| Forest | 4052 | 3876 | 3616 | 350.8 | -54.4
Pasture 3 S I I Al ) | 7229 | ©9.1%) | 64.4%) | 625% |9.7%)
- - - . 0,
Open space (_2451;% ?_6) ( 172% (_17380 ) GariZSl 18.4 325 46.1 34.9 15.5
= = =0 o | B3% | G.8% | 8.2% | 6.2%) | (3.0%)
Water 0 0 0 0 (')
© (@) (@) @) orh
(236 AMC 1 | 74 12.4 197 | 193 | 11.8
Dormant ™3 6263 ANC I () | (30 @20 ] B30 ] G40 @10
5-day 263 < AMC TII 6.4
rainfall (06 e Average CN 52.2 53.2 54.4 57.1 9.5%)
(mm) ) : i
Growing 0.6 - 0.7 AMC 11 Mean annual 69.06 -
season R AMC I rainfall (mm) 1369.0
0.7 i\

() Percent of CN value change comparing with [7] study.
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o & Uyttt (Table 4). ®3t, 19859 % RE &3
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APy e 2443 BOD, TN, TP, SS 2izo]
Aoz 71519, 2007901 Bl P Ay
gFo] Z+zF BOD 154.05%, TN 135.12%, TP 138.76%,
TP 90.88% <7t =Tt (Table 4). Fig. 4+ 19843
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Fig. 4. Spatial distribution of higher NPS loads in
1990, 2000, 2007 than that in 1985.
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Table 4. Simulation results of nonpoint source load
from L-THIA model.

Land use over the years Changes
between
1985 | 1990 | 2000 | 2007 19230“51
7
Mean
annual 65.8
et | 1328 | 1420 | 129 | 1985 | 0
(mm)

BOD - 1,198
(x10%ke) 777 1,298 1,528 1,976 (154%
TN 230
(x10%e) 170 284 329 401 135%)
™ 36
«10%g) | 2 4 BB 30w
sS 3,913
(x10°kg) 4,306 5,307 6,193 8,220 ©1%
4, 48

£ ATE A 599 TAslo] o2 Ex|o]
s7F A9 49 4& 9 HH 9 ARkl H)A]
& grlelr] sl ALk 9ol H &Sk CNghat
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HH oAU FEHS Bt 239 A/84 2
3} ®A7)7k A5717E B9 22 R%=0.96, NS=0.96,
R’=0.94, NS=0.900.2 7¢Hd 999 4= EAHS &
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