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Application of ArcGIS in the spatial distribution analysis of
pollution source intensity in water source

YIN Xuhua'?, ZHU Liang'’, CHEN Lin'*, WU Xinming’, FANG Changfeng’
ZHU Yuehua’, QIU Yunpeng'’, TAN Xiangjun'~
(1. Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes ,
Hohai University, Nanjing 210098 , China
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3. Jiangsu Luoyun Water Project Management Department, Sugian 223800, China;
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Abstract: The Fangbian Reservoir in the Lishui district of Nanjing City was selected as the study object. The
ArcGIS technology was used in the watershed subdivision of catchment area in Fangbian Reservoir, and then
combined with the remote sensing technology, this study simulated the pollution intensity and spatial distribution to
determine the main pollution source of inflow stream and the intensity distribution of pollution source. After that,
the simulating results of ArcGIS has been validated by the actually monitored water quality. The results showed that
the catchment area of inflow stream and spatial distribution of pollution source intensity can be directly reflected by
the ArcGIS technology. Besides, the difference of pollution emission amount calculated between the ArcGIS

simulation and the surveyed data was less than 10% .

Key words: ArcGIS; hydrological analysis; watershed division; land use; catchment area; pollution source

intensity ; spatial distribution of the pollution; pollution emission amount; Fangbian Reservoir

EEE Y. B (1992—) 5 BT A, BRI Qeds il IS 5 HORMTTE . E-mail :84551735@ qq. com

BEEE. &= JHBR E-mail ; zhulianghhu@ 163. com

SI AR BREEE R, I, 55 ArcGIS ZE/K JEHL TS YL IR BE 23 (R A3AT PR AN [ ] iR ( B ARFRLAAR) ,2018,46(5) :395401.
YIN Xuhua, ZHU Liang, CHEN Lin, et al. Application of ArcGIS in the spatial distribution of pollution source intensity in water source
[J]. Journal of Hohai University( Natural Sciences) ,2018,46(5) :395401.



396 WM R R (R R ) o 46

e ] 4% S 200 b KR st B0 K DR ) LA 240 40% SRR AR K I s 2 Y Y
FMW], 3 R BRI Y 3 25 e AR 22 S (COD) BV (TN) FILELVA (TP) 45, 5 e I 1 22
AR Y RS YR RS Y ) o SRS SR RS Y SRR ik AR SR K A S e A
IRPEN ARG T Y YRR 2 T v R IR SR A | XA 81 K TR 0 437 452, TIE 348 2 M0 1 e A
M SR BE AR AT AL — 2 (R B T LTS AR i A5 7

ArcGIS AR py T8 ) 2 (8] 1l 1 2 ) m] RLAK | 2 1] 0 A A0 K508 A7 B D g, 7 4% 2R L) v IE T
Z M Khalil 552528 FIEUIE R RN GIS BOARTPAN B 280 3 1) FREE 52 0 I B0 75 Y B Uit 72, P T GIS
() PRI A P | Ay HA R 5™ 115 Yo e B Al . L7451 58 T GIS HAR SRR T LAk T R 1R A
RS Y Y EEOR IR TR AR TR TS Y A S R R B K MoK BT SR , EIRAEAE Y R oK
JE A /N SRS G T TR iz ) GIS B Wt PN AR A U TS 4% B9 o A AL R 2 DX, TRJE R
SR GIS s 1] N A3 BT Xob = 2R DX e P T 908 975 2% 1) DX SRR W) PR 344 8 9 , R IBCARe PR T 55 4
ST DI, I e A [R] LR DX 73 A 22 e 1) 2 S P O R MY

FUR, 32 1 ArcGIS BARBUTS YW TG BLEAT 1AL BT 5 , (B R AT 15 Y W A P2 B iDL T3
AR B ArcGIS RS & P8 A B R B AR XS T5 (8K 128 A 7 StEAT 04, RIS X A 5
YRR 25 (8] AT FEA TR JF IS5 RT3 4 15 G 0 9 A S, SR 0 aed S B Mg 5 1A 7 96
ArcGIS HRHIZNTG QM)A T TFE b, & TR T 075 G IR I Al W S S (A R o b Bt

1 RN R Ui =

1.1 HREHR

D5 AR PEARAF DX A5, T 1 5t T ER/K X4 X ZR L Them 420 22
X AL ZR 22 119°05707" ~ 119°07'02" b4H 31°40" ~31°43' 2
B, 5 K PEAE HE AN K X B P 2 64T T PR X &)
FE AR X G ALK AL (29. 15 m) LUTF B IX, BRI
AL Z N B X, A2 R 12, 21 km® 5 AR P IX
JE A S LR LIAMNITE K X 8 (A S R ) | T A
254 64. 92 km? ,
1.2 % =a

W55 5 Bl R 2 A~ J7 A8 K D K X8, BT AR
77. 13 km® , oAb A BRI D ] P A
] PEAT A R M E R R B 8 4ki
Tio AT IR ArcGIS LS5 S 0 Rl A7 1 A E AR % , 76 J7 i
TR PR N JEARTI b3 S R i CHRT 1) AR A0 52 o a0 1)
AR AT AR, WIHESR4A COD TN TP i
NH,-N , 7K JFHE Hi oA 42 B R R K Wi b ey e

Lo~ . " . N
2 R FTIE 1 FEKEDKRIER & N BT R A7
2.1 RBiE Fig.1 Layout of monitoring points around the

HRAE 7 (K 22 1975—2012 4F R K GERE, SR K SCF
H 5 % 6 AREBUZE X K s A TIOR3 A AT TR SR T, 1978 4R Al /K AR (PRIESE P=90% ) ,1992 4
HIKAE(P=50% ) ,2002 5 FIKAFE(P=20% ) . A4 ik 3 AR LRSS MR /3 BLIg O, 2 (U
I K SCTWE) ZR AT L Fr X R RR A2 3 O 2R it 2k I, #5345 B BRBIUZE IX A 7K AR P ZKAE R 7KARE A I
43900 3.46 J7 m® 32.83 J7 m® 91.46 J7 m®, 2014 4R E N 1368. 9 mm, HF/KAE(P=20% ) ,4E AJE
MEAE 91.46 J7 m’ TR, MRS ArcGIS /K SCAHT TR 985 A ETRI T o LU ), #E 845 31 4 S5 T A 4R A

Fangbian Reservoir and its inflow rivers
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a. ARG ArcGIS B, 75 JeHEicE M HE R EOT RIS AT R, SRE A FER IR ARXT .

Woen = (Wi — 0)B (1)

X W — AR A 75 Qe W AEHE R ; 0——5 KA BR T Ab PR AY 75 G ) i IR s B—— AN [ R A
R 27/ UNEES i 8

FRAR 4 K B8 2 G AR A ) I
AR v B K P B S5 P R BT 245 ’ KA Table 1 Storage coefficient of different pollution sources
TR JER I 1 bEp COD TN P NH;-N

b. *E?E?ﬂ?ﬁ/\ﬁ?ﬁﬂ@i%%@“ﬁﬁ&ﬂ Tolk BksEAER 0.8~1.0 0.8~1.0 0.8~1.0 0.8~1.0
MAFER BTG B A&, A A RREER  0.1-0.2  0.1~0.2  0.1~0.2  0.1~0.2

. A AR I 0.1~0.3 0.1~0.3 0.1~0.3 0.1~0.3
' BE 0.2~0.4  0.2~0.4 0.2~0.4 0.2~0.4
e :LQ:V (2) U S RITES 0.1~0.3 0.1~0.3 0.1~0.4 0.1~0.5

10

T C—— AT A AL 15 G Py 9 Jo 5 1R 8 5 Q——4F A B i 5 o——2 AT I A O 2 5 L
(%2),
R2 NEWMEICKER

Table 2 Catchment condition of inflow rivers

NP EEA YK TR km? /% VAl3H 44 IR AL km? /%
DY ety ey 1.177 1.81 LIELM) 11. 625 17.91
(iR RRE) 6.592 10.16 B I 35.617 54. 87

g S0 2.781 4.28 FEZm 3.617 5.57
T 5 0] 1.614 2.49 J& B 1.883 2.91
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kb ’ DIRIG S T R , B e 11.76% , — catchment area in the Fangbian reservoir
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Table 3 Land use status in the catchment area of Fangbian Reservoir

0 2km

1

) — AR ZHARIX AKX

A R 2T
T AL/ km? /% T AL/ km? /% T AL/ km? b/ %
BE M 4.25 72. 40 33.06 54.19 37.31 55.79
Mo Hu 0.69 11.75 20. 00 32.78 20. 69 30. 94
O 0.24 4.09 0.74 1.21 0.98 1.47
WE TR R 0. 69 11.76 6.94 11.38 7.63 11. 41
AH 3 0 0 0.27 0. 44 0.27 0.39

3.3 RAKIEMSRIERETESKRIE
3.3.1 KRHTF LHKF

2 Iyl DL SRR XK 55 Jm AR AR S BERkgE I, 7 (/K B S 2T YL IR AR Tl A f AR 291k B &
FRBH A I A RS G AR A T T 7K A AR IR AR TEUA IR 7240 K - LA B A3 8 8 A s b ) T
VYL, B TEE K PEK IR AR RC UG T RRRT R e AR G et 55 Wa I PRI | SSCEE i 9 (/K i Je R i b Rt v, 1
HEANETS Y I KRR X TG e e G T WA 4 S5 A IR AN IR 2 R i, Jr (K e ) 285
PP ARG Gy TS QY COD TN TP \NH,-N HEBCa 4% 3 05 Qe HE i &= 19 97. 60% ,99. 67% 98. 10% |
98.71% o Hor AR AR A5 i [ 75 G p A 55— K5 L I, 3 55 e e RR R it I % DDA G

F4 FEAERPRARFETAYHENERRGHE

Table 4 Emission amount and contribution rate of pollutants from different sources in the Fangbian reservoir

CcoD TN TP NH,-N
5 L2
Hogci/ (oo™ BRE/% iR/ (e BIERER/% HEGR/ (e a7') BERE/% iR/ (ceah) SRR/ %
Tolki5 e 1.81 0.08 0.18 0.02 0.05 0.03 0.14 0.03
LG &R 36. 16 1. 60 2.73 0.31 3.03 1.87 5.83 1.26
AR5 K 222. 83 9.86 62.37 7.08 6.67 4.11 43.62 9.43
A A2 1830. 12 80. 98 694. 36 78. 82 134. 68 83.01 385. 14 83.27
AR VAR 574 59.73 6.78 7.01 4.32
KGR 165.20 7.31 60. 79 6.90 10. 40 6.41 27.47 5.94
A B SR 3.84 0.17 0.79 0.09 0.41 0.25 0.32 0.07

T Tl B SR8 & SR IS g, A A TS e
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3.3.2  ArcGIS B3t FIL K RIR A5 L HRE0H
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THRAEANIT K DA 2 AT I NS ) 15 Qe DRSS AR AE L (B 3) o AL 3 AT DL DRI AN [R) AP
W/ NS P YRR AR B 22 5 B 3 e XA B s COD HEjE N 175. 0 ~325. 4 v/a TN HE
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T ZA TSR P 5 HR AR T 66 X3k, 43 357K COD HEJiL 4 90. 6 ~175. 0 t/a TN HEJitH -~ 33.7 ~
66.2t/a TP HEi R} 6.5 ~12. 6 t/a Fil NH,-N HEE R 18. 3 ~34. 5 t/a, B4 A5 1E T WA i 38 74 A ¥
T PG R AR s DA K D MR S NS A3 DX N S B R REORT T S LR R N 22 R TR Sk R Sk £
AL UL 2 AN s Y e AR HE RN

01 2km
CODFIF AL/t TNHEC /t TPHEHC L /t .
WO0-1.0 W 0-04 W0-0.1 NH;-N B/t
W 1.0-49 W 04~2.0 WO0.1~0.4 W 0-02
s W 49~133 W 20~54 M04~1.0 W 02-10
13.3-26.8 54~10.5 1.0~2.0 w1027
26.8~42.7 10.5~20.2 2.0~4.0 2754
42.7-90.6 20.2~33.7 4.0~6.5 5.4~8.6
4 = M 90.6~175.0 W 33.7-66.2 W65-12.6 8.6~183
2 W 175.0~3254 W662~1212 W126-234 W 183-354
l\s“v W 354~65.8
- ) e
L =
(a) COD (b) TN

B3 FAEKERPREEUEHBES R
Fig.3 Annual discharge distribution of pollution in the Fangbian Reservoir

iz 1 ArcGIS HY R B UI N RETH 45 AR K T AL A B 75 e I HRCRE | 25 AT /N it el 75 e Wik
O R STk AR UL 5 th# 5 AT, T e AT R S S S e ey A O, E RN (a)
AR ALK TR BR AR, 75 M IRT 388 M s v AR A o oK P B K T ARG 46. 209% FT 15. 08% 5 (b) &b
TEIX 2 Z LK XN A RN D82 | HETRFIER 270X 2 sl Bl ol AR i 75 G SR A
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Table 5 Pollution emission amount and contribution rate of sub-watershed in the Fangbian Reservoir

COD TN TP NH;-N
' ik
R/ (Le a7 RS/ % HERCR/ (e a7 TUEEE/% fERE/ (- a7h) SRR/ SRR/ (- a7h)  TUIRE/%
1 T A I 1330.77 58.88 508. 41 57.71 95.77 58.88 271.28 58.40
2 ST R 393.21 17. 40 159.08 18. 06 28.49 17.52 81. 86 17.62
3 VY AN T 224.97 9.95 89. 14 10. 12 16. 18 9.95 46. 62 10. 04
4 VAT 3 3 113.20 5.01 44.92 5.10 8. 11 4.99 23.52 5.06
5 3 ZR 0T 3 35, 70. 58 3. 12 27.31 3.10 4.94 3.04 14. 69 3.16
6 E R WA, 66. 41 2.94 26. 15 2.97 4.70 2.89 13.85 2.98
7 J& BT 32.16 1.42 14.23 1.62 2.37 1.45 6.89 1.48
8 Ul [ 3 28.67 1.28 11.73 1.32 2.10 1.28 5.81 1.26

3.3.3 IR EH AT A LRI

i BEAS )5 Y R 5 A I 14 A 2R 80, T HARE HR AN [RI9RT 3 /N A 3005 e A T i S DT ik, 45 3R s 44 R
HEfC: M A JFE R BT AR A COD TN TP NH,-N 4E A ZE 439714 :903. 99 .88, 101 ,14. 60t 41. 60t, I
BRIt COD TN TP \NH,-N ik R e K, 5535 5] T 58. 88% .57. 71% .58. 88% .58. 40% ; HK Miff K
BT, 4 B Qe oTmk AR50 17. 40% (18.06% (17.52% 17.62% ., [l i}, ¥ B S bR W i £ 48 S A%
AKETHE R COD TN TP \NH,-N 4F A FE5 4334 :1000. 33 £.95. 631,14, 15t.45. 41 t, BLFIFEIET
S8R IE T MR s COD TN TP \NH,-N BTk 45 K, /0 58 81 T 57. 40% \51. 74% 54. 35% .50. 21% ;
TR RGN 4 Fhs Y i sk R 18.23% | 16.49% \13.55% ,20. 13%

NS 25 AT ) B RSR A SR LU R AT AR S (L 4) 5 S B W gl 3 A3 A Lo, T e HE i i
THH 0 A AT s Y 67 for AP 5 B W, R BTk R 5/ N LA i 45 R RS A R ) (R A 25 R
K, V5 YL HECR SRR A Y COD TN TP NH,-N A fE 43 BIAR2Z 10% 8% 3% F18%
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Fig.4 Comparison of pollution storage under different algorithms
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