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Zoning Planning in Nomr Point Source Pollution Control in Hanyang District
YANG Liu', MA Keming', GUO Qing-hai', ZHAO Jing-zhu', LUO Yong-feng?

(1. Research Center for Eco- Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. Research Center for
Avoidance and Mitigation Disaster, Civil Administration Bureau of Jilin Province, Changchun 130062, China)

Abstract: It is most important for managing urban norr point source ( NPS) pollution, actualizing the urban sustainable development as
well, that zoning planning of urban NPS pollution control is studied. A case study on principles and methods of zoning planning in
urban NPS pollution is carried out. Principles of urban sustainable development, priority of urban NPS pollution sensitivity, similarity
of urban NPS control direction and region conjugate are put forward. Besides, it is for the first time that a more quantitive method is
presented, in the case of Hanyang district. Wuhan city, which is based on L-THIA model and spatial analysis technique in GIS.
Assessment of NPS pollution status quo, as well as analysis of NPS sensitivity, is the kernel component of the quantitive method.
Hanyang might be divided into four NPS pollution control zones. It is helpful for decisiomr making of regional NPS pollution control.
Key words: urban norr point source pollution; L-THIA model; assessment of nomr point source pollution sensitivity: zoning planning
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Fig. 2 Hydrologic soil types of Hanyang district
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Fig.4 The distribution of CN value in Hanyang district

N
A

L-THIA Runoff
Depth/cm

mm 0~0.584

m (.584~3.073
== 3.073~6.35
BB 6.35~10.566
1 10.566~19.634

0 500 1000 m
L 3 19.634~38.583

Bs5 XRRERENSH

Fig. 5 The distribution of runoff depth in Hanyang district



1301 o B % »
N N
A A
TN(kg/cell) Copper(kg/cell)
= 0~0.063 = 0~0.001
= 0.063~0.8240 - undlgooos
g = 0.8240~2.010 i = 0.003~0.015
500 1 2.010~3.550 0 500 1900m 0.0015~0.038
N N
A A
TP (kg/cell) Zinc (kg/cell)
= 0~0.145 . » 0-0.017
_ e : = 0.017~0.079
= 0.377~0.669 = 0.079:0.210
0 .i?_'L 1000m 0.669~0.952 0 500 1000m DZ10H0 471,
N N
COD (kg/cell) Cadmium (kg/cell)
= 0~10.446
= 10.446~48.778 . g:g 001
e ~ 48.778~173.989 = 0.001~0.002
500 173.989~307.314 0 500 1000m 1 0.002~0.003

B6 NRARETFSRSEMREST

Fig. 6 The distribution of annual norr peint source pollution in runoff( TN, TP, COD, TotakCadmium,

TotakZine and TotakCopper in Hanyang district)

N
A
LR E 11
= R X
R AU B
S L o ERUR X

E7 XPARWTIE SRS REGEETESN

Fig. 7 Urban nonpoint source pollution sensitivity

assessment of Hanvang district

3 XMARETIESRSREFXREZHEIE
&

33T L-THIA GIS [30F B3 I 4 5t 75
SRR PE VY, 45 BT 5 B I 1T S5 e R 2 1
R S UK 3 A6 X A 1 1 B X
FECIERI L, 454 4% 0 (0 1 MO P K0 0 0575
S KU 7 160, 48 Hh 45 075 s 5 s, i
TTATEF R IR T 4645 KR X T AL 0 -3
U KT 170 55 A 42 B T2 3.

RS B - MR P ST 2% e
Vi e O B, e R S 44 L R 43 g 4 A
Sl S S X, 43 DX 45 SR B 0 -l U e 4



36

7

B

27 4

e

T PA X A3 7 A o R S SR R S B X RAE

Table 3 The characteristics of pollutiorrcontrolling regions of urban norr point pollution in Hanyang district

P

T B/ km? [ kg - 3 ) Y 246 2

Il 113 Ak TR B il

P

A X

V4156 2y 5 I 1€ g o I 40 90 35 e
AT AR B, b bR 1D 3 o LA
i, I, G, MR, REHE Y

153. 28

VAR 8 3 DAy A A B 2L kbR B
M55 ACPE T, B A AN A
R 3

SRICHHE TR A 2 TR
PRI A D i AR

BRI

X 0B D e T AR A5 e
P PR P AR I, b R ] L
AKT R I, Ak HT 3, 38 {4
S A T i B R T ] A

14. 47

LD I 2 B S B K A
M, AR Jar B SR R, BL
b b AN 3 I B 11 S DS T
FI, B P A B R U B
Tt i

RULEIE G BE B, 75 [k
S L A A E D BRSO
A E R i It ik

v BB X

X 0B D e T AR A5 e
A fey b EE AR D, b R D L
LMl P R T e Oy

49.82

DT A R A K PR 22
Tk MR S R, 2 50 L
iy, i, AR I < BL O i
S50 VA AL

U £ A0 S0 AL e, VR AL AR AT 9 ik
Al HURLYE N TR 38 b
1 %

P 0 5 2 ABURR X, B T 42 2
i b JF i A =

2.52

LK AR 5 S 0 K I
b S, B B o Ak R AR L
AT 1) I A g, Y 9RO,
T4 I AR Y.

T BERNIE IE 5 N 2 L
1T 37 W ARV B OB
44l

il SRR PE R A KA. 5 4h, L% R THESTIX AMC
Xt CN B 5Em, K45 T — B 05T A BLFHE XA
(7] oA I S L35 Qe i) R X CN EL 11 5%
Wi, 0 Feik— BB IE, 2 X AR B M.

S8 ik

[ 1] #4, Sain, S0y, A5 3k oy fe K el s T gL i s
W[ J] . BELRAE. 2004, 25 (6) 1 32~ 39,

[ 2] %9k, A, PRRITL Ak andig den i s e gl ). 5%
HERFS:. 1998, 19(5): 87~ 91.

[ 3] ks, SRmesr, 9. il a0 5 JE 4 s Y g 1 A PR
[J]. Bk 2z4d, 1997, 13(1): 31~ 36.

[ 4] %M, Wokd, %5 b stk DR K 43 30 K 0t B 3L 12 B 5 m [R] 2%
[J]. EGGRmEEAR Y ¥ %, 2002, 3(1): 33~ 37.

[ 51 WTe R, SR, AR, . dKEREE LG 8 HobR B i X R
0] B PR EE R, 1992, 14 (3): 19~ 24,

[ 6] 3k, e BUb R f s b i < RIFTE D). W
R, 1998, 10(3): 55~ 60.

[ 71 sl Sidale, T4k, 5. BRitg RSB R I
T EREE B el e 5. 2003, 16 (1) 2 28~ 30.

[ 81 xIES, WA AR B0 B SERFGE] 1. PREERL A
. 1998, 6(6): 67~ 72.

[ 9] SEMEIRELLAF RS, U MO B b A R 2 b,

M A DHER R R) . 2003.

Tsir Chuan Lee.  Managing

Taiwan’ s reservoir watersheds by the zoning approach [ 1].

Journal of the American Water Resources Association, 2000, 36

[EE R TS ' L S R E R ST B SRR s e L/

of  Agriculture Soil
Conservation Service) . Urban hydrology for small watersheds
Colorado: Water
Harbor J. A practical method for estimating the impact of land
use change on surface runoff, groundwater recharge and wetland

hydrology| J]. Journal of the American Planning Association,
Singh V P. Elementary Hydrology[ M ]. Prentice Hall, Ine:

Velimir Pravdic. The chemical industry in the Croatian Adriatic
region: identification of environmental problems, assessment of
pollution risks and the new policies of sustainability [ J]. The

Science of the Total Environment, 1995, 171 ( 1-3): 265~

[10] JewrYang Lin, Shaw L Yu,
(5): 989~ 1001.
[11]
[J]. ZE&4E4], 2001,21(1): 7~ 13.
[12] USDA ( United States Department
[A]. In: Technical Release No. 55[ C].
Resources Publications, 1986, 15~ 17.
[13]
1994, 60 (1): 95~ 108.
[14]
New Jersey. 1992, 57.
[ 15]
274.
[16] USDA-SCS ( Department of Agriculture,

Soil Conservation
Service) . National engineering handbook. Section 4: hydrology
[ M]. Washington, DC: Soil Conservation Service, USDA,

1985. 13~ 24,



