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Abstract

This study was performed to anayze the effects of a water circulation green area plan on non-point source
pollution in Gimhae South Korea. A quantitative analysis of Arc-GIS data was conducted by applying a
watershed model based on Fortran to investigate the changes to direct runoff and pollution load. Results showed
that prior to the implementation of the water circulation green area plan in Gimhae, direct runoff was 444.05
m’lyear, total biological oxygen demand (BOD) pollution load was 21,696 kg/year, and total phosphorus (TP)
pollution load was 1,743 kglyear. Implementation of the development plan was found to reduce direct runoff by
2.27%, BOD pollution load by 1.16% and TP pollution load by 0.19% annually. The reduction in direct runoff
and non-point source pollution were attributed to improvements in the design of impermeable layers within the

city.
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Fig. 1. Location of research area.
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Table 1. Rainfall in Gimhae watershed from 2011 to 2015

(Unit : mm)

Month Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec Mean

2011 0.0 734 19.1 134 1056 303.1
2012 85 155 122 2075 375 75.3
2013 115 57 1005 965 1826 118
2014 118 282 1221 789 1082 516
2015 27.2 25.7 624 1757 1283 483
Mean 118 40.0 852 1385 1124 1193

369 2277 461 1126 1359 6.6 1533.0
288 1782 3005 475 65.5 865 14327
187 92.3 96.7 62.9 46.5 4.6 1055.6
229 6766 1261 1265 472 152 16211
180 1095 1295 35 75.8 375 1034.8
2504 2569 1398 76.9 74.2 30.1 13354
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Fig. 2. Spatial distribution of rainfall in Nakdong river watershed (2011 to 2015).
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Fig. 3. Overview of the computer program GIS system.
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Fig. 4. Water circulation area development plan.
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1AL FA) ARIA|TL] B0l 8-3gke- Commercial
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(F71), Industrial (4F21), Grasy(Z:4]), Wet land(54]),

No. Land category Development area (km?) Total area (km?) ratio (%)
1 Road 0.043434 0.7737 35.7
2 Commercia 0.005189 0.4010 185
3 Agricultura - 0.0657 30
4 Forest - 0.0977 45
5 Residentia 0.00351 0.4824 22.3
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Sum 0.052133 2.1681 100.00
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Table 3. Results of direct runoff anaysis
Before After Reduction volume Reduction rate
(m’lyear) (m°lyear) (m’) (%)
Runoff 444.05 433.95 10.1 2.27
Table4. Result of NPS pollution load analysis
Before After Reduction load Reduction rate
(kglyear) (kglyear) (kg) (%)
BOD 21,696 21,445 251 1.16
SS 226,801 225,604 1,197 0.53
COD 41,426 40,265 1,162 2.80
TN 7,236 7,126 110 152
TP 1,743 1,740 3 0.19
TOC 10,413 10,334 79 0.76
41,426 kglyear 2 AP |9lom], The 02 BOD7E  Hi WAof o] A ulejshs Alo.® vebitt. 9]
21,696 kglyear, TOC~} 10,413 kglyear, TN©] 7,236 o} o ALE Bl B £8H A A o] 2 EAA]
kgyear = AP4 Elglon] TP7h 1743 kolyer 2 7b  HI Qi BESSEAOR A% §3 F71 B4
% A AVEIGITE Fig. 70 2 g ERR =2 59t B A Bk ofue} 2770 23t
] A v A Relg EAIstel e, HH S RElE AREto R IR % SEede
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39 %é%%ﬂlﬂggglx‘lgﬂf = T ooR= /\—E L‘:’_}%E}Eﬂ' o—roﬂEVHE
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Al & == A AZA| 2] Ex|o]-8H . _
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2.0 ° 2. =

Az 2.27%2] A7 AL Qe e
2 Uehyith BOD v H7s61e] 74 917t 1.16%
=7k TP Bl @ g Rste] 79 ¢17t0.19% H =7}
el Aoz eyttt COD+= A7t 2.80%= 7t
e A7 Ak Hol= A 2R UEyith Table 3
off A7k A== FEat 11 vl vlasto] vet
Holom, Table 40l = A7 A3tE]= Fobkat 1 v]
&5 Hlasto] YR gich

E3} Table 3, 4 Z7HE Fig. 8ol 2.9k =AJ51e] L}
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2 el e AR Bk g9l 3 4= Qlglen, 1 ayt
= AN EHA 5 B 23 S Sl AltE 24

Runoff 10.10{2.27%)
TP 3.30{0.19%) =

TOC 78.88(0.76%)
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Fig. 8. Reductions of pollutant loads and runoff after
development.
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