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Analysis of Relationship between Spatial Distribution of Land Use and Water Quality in
Agricultural Reservoirs. Lee, Sae-Bom, Chun-Gyeong Yoon*, Kwang-Wook Jung, Jae-Ho
Jang and Ji-Hong Jeon* (Department of Environmental Science, Konkuk University, Seoul 143
-701, Korea; 1 Department of Agricultural and Biological Engineering, Purdue University, US)

This study covers the relationship between land use and water quality items. The
kinds of land used in this study were almost agricultural areas with paddy fields and
mountains. We set up zones at intervals of 200 m along 48 watersheds all over the
country. The analysis showed high relationship between the water quality and the
land use specially on the areas in the 400 m radius from the stream so that the areas
needed to have strict managements. In the cases of residential area and upland, the
positive correlation had a tendency to be lower when they were farther away from
the stream. It depended on the increase of rainfall during July and August which
affected on the water quality of reservoirs. The correlation analysis of paddy fields
resulted in negative relationship, which indicated that paddy fields did not have
negative effect on the quality of the stream. Through adequate irrigation and mana-
gement, paddy fields may be led to have positive effect on the quality of the reser-
voirs. In the case of forest, it also resulted in negative correlation so it was concerned
as a positive factor which helped to improve water quality. Furthermore more than
60% of the land used in this study is comprised of forest so that it would have a posi-
tive effect on the reservoir management.

Key words : reservoirs, water quality, land use, correlation analysis

AT et FQEAGAE Azl AR )

N = oFstg S0 hsA el FobAs Bk Selte A4
2] 95% o|AFE G- A ko] 5004k m? o]dlol , 52% ol
WA el 7 AMgele AR o 50% A A4S 2AE A 504 ol LdHATH@REEFA
7 BUESE o14HT AN F 2000 FIEA 2000 ARA 2L AGHL A1 f f 294
A $Eve A = IAHAY 60% o)l w4 I 2Xo| g A, 183 ApA| FRo} "‘éﬁﬂiﬂrzq
22 2337 gBe) AR 25dowr] sl ol BA), S|y Fxo F3g e S
ﬁ%—— T QUTHEHEEE AL 2002). FH 2 985 3}, 2004).
PAeq AP WEER 1 3o AAde) AR oleiat 49 44t 79 W) =Aol4Tt e

* Corresponding author: Tel: 02) 450-3747, Fax: 02) 446-2543, E-mail: chunyoon@konkuk.ac.kr

— 481 —



482 olME - 2&EF -
A7 ok 977 Bagy 9o (Gburek and Fol-
mar, 1999; Tong and Chen, 2002; Zalidis et al., 2002).
Hooda et al. (2000)2 B =A|59, AR}, A8 AFS-3}

$olo] A4, QR 1B ol okl B
A2 #UY 9 olF Aol YT yRAE 2
A2 =t slgeh =3 USEPA (1992)% %4
250 AFt 34 2o e vE Y T 4
Qlelgtir 3}], Dylan et al. (2005)-2 l-‘—7:‘747} &2
$AEHE TSS9} NO-Noj| 2 °j8kg vx|n, o3 A=
£} TSS7} Ar#Ale]l ¢leg » sl Basnyat et al.
(1999)3} Sliva and Williams (2001)= EX]o]£o] ojX
E =A18HE f9e] 42770 e ARl vk
B3I T, F ] eyt sl oR fiEE BAL
FGEF L A AEY F o9y ARA dde
A7t BuE" vl gk (Wileock et al., 1999; Niyogi et
al., 2003). =X T84 A BASE AAR
7HEHl, Aol 43 A9 A HAlo A3 BA
o] BQ3lw, o] B3| EX|o] 43 $A3E 7k A
£ WPl AU 4 2le Aes B,

WA e casARA AL FPISFE
o3l S §URBFE 298] AR Skl
A4S 2R =g $o APRgo 1 o
o) 243k oz Holsk IcHFYRATAL, 2002).
=, el Azl Aol d4s AYeE Fof A4

2§ 2989 ol Bae) Az e R
A A 2 PReFE A RN BARE Ay
s g J9E 2 sles U £ A

(<]

1_

=1]

al

£ d7E ALA #99) EA ol ge] Al wel A5
A 43 1 v A= °§3§— H7}e7) st A=A A
THo2 R 487 AR BA o4 g F2HH
x4 7H AREME ANF] EAolg wm=
W7 AYpel 223 7)2A8F AFstuA sk

Mz 7 Uy

L34y

£ A7 AR #5523t 29k Qe
49271 A4=2] 2 199995} 20000 QL4 4287
7158 2348 A4 40719 A9 $HAY 8z &

48708 A sIATH(FE5E AL 2000). 487) #4229
EEE Fig 13} ) 48] A5Ad g8 +d48:
T2 TAA 19999 RE 20049747 Q 2~43] =

AV RS o] 43T (EFEEE AL 2004). 2 ATl

=k

=)
E

Water storage (1,000 m®)
0~1,000

1,000 ~2,000
2,000~ 3,000
3,000~ 5,000
5,000~9,000

® ® s o

100000 200000 km

100000

0

Fig. 1. Location of 48 reservoirs.
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Table 1. Characteristics of 48 reservoirs.

No Location Name Water storage Drainage area Surface area Reservoir age
(Province) (Reservoir) (10° m®) (ha) (ha) (yr)
1 Dalchang 8,788 5,630 131 1972
2 Daegu Okyeon 3,797 2,260 58 1964
3 Noheung 1,013 502 16 1977
4 Incheon Gilsang2 1,325 880 39 1962
5 Gwangju Jijeong 1,185 740 60 1926
6 Jangheung 2,890 794 256 1995
7 . Hyangri 457 360 15 1945
8 Gyeonggi Mansu 505 375 24 1945
9 Banggyo 626 398 12 1945
10 Ganewon Heungeop 1,013 1,750 25 1962
11 gw Gungchon 772 1,336 15 1971
12 Chungbuk Mugeuk 2,791 1,315 44 1982
13 Ipjang 539 752 17 1952
14 Gyeryong 3,349 1,574 67 1964
15 Chukdong 1,622 746 82 1955
16 Oksan 2,682 1,700 73 1945
17 Chunenam Jamhong 1,527 1,129 77 . 1958
18 & Gongri 1,410 370 44 1985
19 Suryong 1,383 750 23 1960
20 Sinhyu 1,317 842 53 1954
21 Jungan 1,510 676 30 1976
22 Sangseung 1,183 730 35 1958
23 Yongsan 2,189 1,290 40 1966
24 Jeonbuk Daehwa 1,692 1,840 55 1962
25 Sukwoo 991 446 24 1945
26 Dukrim 502 381 5 1944
27 Gusi 1,653 1,416 38 1963
28 Dukchon 1,110 3,538 27 1978
29 Jangchi 1,280 1,855 25 1978
30 Jeonnam Bongam 1,800 2,565 38 1988
31 Naebong 1,800 2,565 38 1988
32 Wolcheon 1,251 1,308 40 1926
33 Dunjeon 1,120 725 80 1958
34 2yeonbong 1,020 2,292 45 1934
35 Myeonggye 1,643 1,063 18 1982
36 Gaeun 1,180 665 22 1948
37 Pungrak 2,119 980 60 1932
38 QOksung 1,898 1,150 36 1946
39 Saguk 202 216 6 1970

G k

40 yeongbu Simguk 3,368 1,970 68 1931
41 Mueul 1,283 750 31 1970
42 Hoehyeon 1,379 910 19 1963
43 Cheongsang 1,551 1,100 21 1964
44 Homin 622 520 29 1945
45 Daega 4,856 2,026 92 1932
46 Gyeonenam Samhwa 1,079 590 8 1997
47 yeongn Geumho 545 312 25 1962
48 Songwon 662 1,040 24 1959
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Table 2. Water quality standards for agriculture on

Korea.

Item River Lake Groundwater
pH 6.0~8.5 6.0~8.5 6.0~8.5
BOD(mg L™} 8 - -
COD(mg LY - 8 8
SS(mg LY 100 15 -

DO (mgL™) >2 >2 -
T-N(mg L) - 1.0 -
T-P(mg L) - 0.1 -
Heungeop Reservoir
N
W%E /\/ Stream
S [_] Watershed

/A Stream
Zone 1
Zone 2
[N Zone 3
Zone 4

Fig. 2. An example of watershed and land use classifica-
tion by BASINS tool (Heungeop Reservoir).
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Fig. 3. An example of zoning of sub-basins in watershed
(Heungeop Reservoir).
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Table 3. Statistics of land use classification of 48 water-

shed.
Mini- Maxi- Aver- Medi- Standard
mum mum age an  deviation
Residential
Area (ha) 0.5 98.7 378 286 27.7
% 0.2 8.9 3.5 3.4 2.2
Paddy
Area (ha) 3.7 739.6 179.4 120.6 173.1
% 1.2 42.4 16.0 138 11.0
Upland
Area (ha) 5.7 545.0 149.2 110.1 136.4
% 1.4 63.2 14.8 9.9 14.2
Forest
Area (ha) 30.5 4,298.7 809.7 625.6 892.8
% 8.4 94.8 63.0 657 22.6
The etc.
Area (ha) 1.2 2994 352 20.1 59.6
% 0.5 13.6 2.7 2.4 2.6
Total
Area(ha) 2123 54858 1,211.3 9256 1,113.5
Table 4. Water quality of 48 reservoirs.
Mini- Maxi- Aver- Medi- Standard
mum mum age an deviation
BOD;
(mg L) 0.7 10.1 4.0 3.6 2.05
COD
(mgLY 1.8 20.0 7.8 7.4 3.25
SS
(mg L) 1.8 140.6 11.9 8.0 19.61
T-N
T-P
(mg LY 0.0 0.4 0.1 0.1 0.07
Chl-a
(g LY 3.4 111.4 255 18.8 23.28
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Table 5. The coefficient of correlation between land use and water quality.
Period 1 Period 2
Resi.  Paddy Upland Forest The etc. Resi. Paddy Upland Forest  The etc.
Zone 1 (0~200m)
BOD; 0.517**  0.044 0.365*  —0.324* 0.181 0.469**  0.097 0.252 —0.318*% 0.389*
COD 0.441** —0.111 0.562** —(.312*% 0.106 0.407**  0.087 0.495** —0.416**  0.203
SS 0.407%* -0.030 0.428** —0.310**  0.278 0.350* 0.133 0.3756* —0.375% 0.232
T-N 0.105 —0.266 0.270 -0.017 0.206 0.079 -0.218 0.288 —-0.046 0.137
T-P 0.406** —0.155 0.460** —0.242 0.259 0.259 0.017 0.306 -0.244 0.202
Chl-a 0.584**  0.000 0.620** —0.448*%  0.189 0.550**  0.206 0.497%* —0.519%¥* 0.245
Zone 2 (200~400m)
BOD; 0.295 0.092 0.354*  —0.308 0.169 0.270 0.132 0.228 -0.270 0.348*
COD 0.408**  0.065 0.489**  —0.380* 0.080 0.448**  0.256 0.427%¢ —0.434**  0.176
SS 0.416** —0.004 0.327* -0.261 0.103 0.453**  0.205 0.356* —0.375* 0.192
T-N 0.196 -0.126 0.201 -0.118 0.151 0.393* —0.032 0.200 —-0.166 0.067
T-P 0.564**  0.014 0.373*  —0.321%* 0.159 0.498**  0.096 0.257 -0.267 0.104
Chl-a 0.565**  0.103 0.542* —0.450*%*  0.110 0.312* 0.201 0.523 —0.458%*  0.211
Zone 3 (400~600m)
BOD; 0.144 0.048 0.062 -0.044 —-0.187 0.053 0.019 -0.046 0.005 0.030
COD 0.375% 0.112 0.412* —0.348* —0.281 0.379* 0.197 0.295 -0.326 —-0.086
SS 0.177 —0.070 0.065 0.004 -0.345 0.272 0.274 0.131 -0.191 -0.073
T-N 0.056 -0.119 -0.014 0.016 0.050 0.214 0.010 0.045 -0.073 —0.026
T-P 0.220 0.026 0.141 -0.123 -0.163 0.251 0.105 0.127 -0.144 —0.146
Chl-a 0.337* 0.113 0.321 -0.279 -0.291 0.272 0.166 0.252 —-0.270 -0.043
Zone 4 (600~ above m)
BO’D; 0.008 0.258 0.153 -0.124 -0.262 -0.056 —0.037 0.017 0.037 -0.161
COD 0.083 0.494*  0.380 -0.383* -0.231 0.101 0.370 0.268 -0.290 -0.172
SS -0.162 0.287 —0.064 0.101 -0.381*% 0.037 0.354 0.121 -0.109 -0.250
T-N 0.043 0.012 0.043 —-0.007 -0.139 0.105 0.039 0.060 —-0.089 -0.039
T-P -0.017 0.274 0.072 —0.109 -0.177 0.019 0.172 0.053 -0.087 —-0.099
Chl-« 0.174 0.472*  0.352 -0.376 -0.230 0.096 0.584** 0.150 -0.331 —0.059
*#*p-value<0.01, *p-value < 0.05, Resi.: Residential
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