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Water environmental capacity analysis of Moguhu reservoir based on SMS water quality model
YANG Yulin', LI Junfeng!? , LIU Weiwei! , SONG Dongbao' , YANG Jie! , TAO Junhong' , TENG Xiaolei'

(1. College of Water Conservancy and Architecture Engineering , Shihezi University , Shihezi 832003 ,China;2. Key
Laboratory of Modern Water-saving Irrigation of Xinjiang production and Construction Corps ,Shihezi 832000, China)
Abstract: The Moguhu reservoir is a typical piedmont alluvial fan plain reservoir situated in the arid area of northwest China.
The water quality of Moguhu reservoir has been seriously polluted for a long time. Based on the pollution source survey and
estimation of pollution load, the water quality of Moguhu reservoir was simulated by using SMS water quality model in different
planning years. The water environmental capacity of the reservoir was analyzed through the distribution characteristics and
evolution trends of various pollutant concentrations. The prevention and control plan for the total amount of pollution load
reduction was proposed in a targeted manner. The results showed that water quality of the Moguhu reservoir continued to
deteriorate into a worse than Grade V. To ensure the improvement of the water quality of the Moguhu reservoir in the future, it
is necessary to reduce the discharge of pollutants in the watershed. The simulation results of the pollutant concentration field
showed that controlling the upstream inlet port of the south was the key to the main pollution load reduction of the Moguhu
reservoir. According to the prediction of the pollutant distribution concentration field after reduction, the water quality was

obviously improved which indicated that the pollution control scheme was effective.
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Fig. 1 The Geographic Map of Moguhu Reservoir
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Fig. 2 The Distribution map of the sub districts
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Tab.1 Concentration of major pollutants in 2016  #{ii :mg/L
B COD  BODs TP TN  NH3;N

AKX (20%) 46,90  19.24  0.820  6.99 0. 62
HKIX(20%)  32.12 12.37  0.761 5.88 0.59
WL (40%) 3561 13.26  0.764  5.54 0. 68
HWAKX 0%  32.53 12.12
BHXA0%)  29.67  11.84  0.748  5.39 0.71
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Tab. 2 Population forecasted data X VAUN
KX 2020 4 2025 4F
Wi A 411 487 463 972
ML 37 845 42 672
Bt 449 332 506 644
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Tab. 3 Industrial pollutant load forecasted data Hifij:t/a
ER COD NH; N TN TP
2020 4 6 381. 8 1291.2 1655.0 166. 9
2025 4F 10 277.9 2 079.6 2 665.4 268. 8
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Tab. 4 City control unit pollutant load forecasted data P t/a
2020 4F 2025 4F
15 YRR )
COD NH;-N TN TP COD NH;-N TN TP
Tl 5% 1102.6 223. 1 285..9 28. 8 1775.7 359.3 460. 5 46. 4
IR A 3592.7 518.7 T47.7 64.0 4 051.0 584.9 843.1 72.2
R AT 0 0 0 0 0 0 0 0
TR IX
- fi AR T IR 2.3 0.7 1.1 0.4 2.3 0.7 1.1 0.4
il #T
BESH 278. 4 36. 6 53.4 6.8 301. 6 39. 6 57.9 7.4
IK =S AE 0 0 0 0 0 0 0 0
&it 4976.0 779. 1 1 088. 2 100. 1 6 130. 6 984, 5 1362.6 126. 4
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Tab.5 Town control unit pollutant load forecasted data BAfif . t/a
o 2020 4F 2025 4F
beg 3e S|
COD NH;-N TN TP COD NH;-N TN TP
Tolki5 Y 5 262. 7 1064.8 1364.8 137.6 8 475. 7 1714.9 2198.0 221.6
R A 393, 7 56. 8 81.9 7.0 443.9 64.1 92. 4 7.9
PR TS 52.0 4.2 5.9 1.5 58. 6 4.7 6.7 1.6
IR . . ) . ;
T Al R 20. 4 6.3 9.9 3.9 20. 4 6.3 9.9 3.9
il HLIT
X P 1 596. 6 209. 8 306. 5 39.0 1729.7 227.3 332.1 42.3
K" IR A 12.5 5.6 12.5 2.5 0 0 0 0
At 7338.0 1347.5 1781.5 191.5 10 728. 4 2017.3 2639.0 277. 4
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Tab. 6 Rural control unit pollutant load forecasted data BAfii . t/a
2020 4E 2025 4E
15 YL IR
COD NH;-N TN TP COD NH;-N TN TP

Tolk 5 3 0 0 0 0 0 0 0 0
Wi AT 225.6 32.6 47.0 4.0 254. 4 36. 7 52.9 4.5
AT 22.5 1.8 2.6 0.6 25. 4 2.0 2.9 0.7
Zzg%'ﬂ Al 1w 5 37.4 11.5 18.1 7.2 37.4 1.5 18.1 7.2
E Y B 435.3 57.2 83.6 10. 6 471.6 62.0 90. 5 11.5
K IR 73.6 32.9 73.2 14. 6 73.6 32.9 73.2 14. 6
it 794. 4 136.0 224, 4 37.0 862. 4 145. 2 237.6 38.5
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Tab. 7 Nanshan Mountain control unit pollutant load forecasted data B .t/a
2020 4E 2025 4E
b 3 il
COD NH;-N TN TP COD NH;-N TN TP
Tolkys g 16.5 3.3 4.3 0.4 26. 6 5.4 6.9 0.7
BT A 15.1 2.2 3.2 0.3 17.1 2.5 3.6 0.3
R T 3.6 0.3 0. 4 0.1 4.0 0.3 0.5 0.1
;?&ﬁi el T 83. 4 25. 8 40. 3 6.0 83. 4 25. 8 40. 3 6.0
HEFM 447, 0 58.7 526. 4 10. 9 484. 3 63.6 570. 2 11.8
K IR 0 0 0 0 12.5 5.6 12.5 2.5
At 565. 6 90. 3 574.5 17.7 627.8 103. 1 633.9 21.4
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Tab. 8 Pollutant load forecasted summary data B t/a
AEAy T i HoT COD NH;-N TN TP
FIR X P T 4 976.0 779.1 1088.2 100. 1
, SR ] 5T 7 338.0 1347.5 1781.5 191.5
BT B
1 LU 2H AR H 0T 565. 6 90. 3 574.5 17.7
2020 4 INH 12 879. 7 2 216.9 3444.3 309. 3
VYT HE- R 3 T HE A R IG 794. 4 136.0 224. 4 37.0
B FE X HEZK H Talb B X A5 4l 0T 0 0 0 0
&t 13 674. 1 2 352.9 3 668.6 346, 4
F2 I X il HLT 6 130. 6 984.5 1362.6 126. 4
IR SR C 10 728. 4 2017. 3 2 639.0 277. 4
BERR
- Ll B4 BT 627. 8 103.1 633.9 21.4
2025 4F It 17 486. 8 3104.9 4635.5 425.2
PO HE-BUR 4 =T HE A b il BT 862. 4 145.2 237.6 38.5
AR X HEK O Tl el X 3 Bt 0 0 0 0
A 18 349. 2 3250.1 4 873.2 463.7
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Fig. 3 Meshing diagram
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Fig. 4 COD simulation results of monitoring points in

Moguhu reservoir
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Tab. 9 The pollutant reduction in the years of 2020 and 2025 7 t/a
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., G5B IF,

L) M0 BE5 2 080 7K PP 7B 4 5 G D 28T < X
FARFT A6 15 K Tl TG 7K K= R V5 7K DA
BEFETGKE, BIEBKER KNS V ok
JG . R BTG YRR, 2 E SRR AR T
E IR 75 G BT I8 48 5 7E 2020 4F AT 2025 4P 36
FhFe V ROKIE, KIFERHE ST S W ESE
B CRIR BRI I, 3 . — R e X
T AR S R G LY RITBAEN
JRVEHTIR 3 =J& A FH/K B & L A e A A5 K DU 2
T K B R B EHET AR AR A W, & XEAR
[Fi) 422 ] BTG 1) 5 e HE I 450 R 7K BR 5% [l 5, PR . 1
B bEE A2 F KIS Y36 BN K AR AR 30 S5 48 it » 32
TG Y BT IA R E L R G E

(2)BLT SMS 7K TR R R 1 765 190 7K 2 4515 ey
WS A TA AN, S L AR A &% 205 Y AR AR VR A 1Y)
OyAE L T LATE H e S 00 B 5 | 4 A K AR HE T
IR SR ) 0 T8 7K BT Y P 1 B R s FER
JEARTR I Tl X HEK 1 2 52 m TN NH;-N
PSR . FE AT XA K Bk o0 2 B AR . 45 1Y
B, 7E 5 WIS L HEK X K B 2% R &
SR TR R B R 0% o AR R T 22 DX 1) AR A
L AT AR o B T 2R 3RS 103 A /N R
TSIk E R A A 11, H DL 5 U Y 67 e e A
s DRI T 2RI s T i S 1 i AT 1T R B i)
155 YL A7 R DB

22 3Lk (References) ;

[1] CHENY N,LIBF,LI Z,et al. Water resource formation

and conversion and water security in arid region of

[2]

[3]

(4]

(5]

[6]

[7]

northwest Chinal ] ]. Journal of Geographical Sciences,
2016,26(7):939-952. DOI: 10. 1007/s11442-016-1308-x.

TR, E I, B A B TR G IR T B
T X R PRSP TS - LB i A 2 T
ABILT ] B ROR A2 AR CH AR B RO » 2008, 44(6) ¢
674-682. (ZHANG X Y, CAO M M, HUANG X J.
Water resource carrying capacity in arid and semiarid
area based on the comprehensive assessment model: A
case study of Yanan City [J]. Journal of Nanjing
University,2008,44 (6) ;: 674-682. (in Chinese)) DOI.;
10. 3321/j. issn: 0469-5097. 2008. 06. 011.

B, 7 RISk, T 5XOKBEIETT & A AT AR S BRI R
MR S R B L) ] b B 2 i L 2008 (3):38-
46. (BAO C, FANG C L. Impact of water resources
exploitation and utilization on eco-environment in arid
area; progress and prospect[ ] |. Progress in Geography,
2008(3) : 38-46. (in Chinese)) DOI. 10. 11820/ dlkxjz.
2008. 03. 006.

SONG C, YUAN L, YANG X, et al. Ecological-hydrological
processes in arid environment: Past, present and future
[J7. Journal of Geographical Sciences, 2017, 27 (12):
1577-1594. DOI.; 10. 1007/s11442-017-1453-x.

XU SCHE - 2258, SRV e, B SR 1 1 /K PR S 45 T
FELI). BREERLERFSE . 1999, 12(1) : 35-38. (LIU W X,
LI X J, GUO H Y. Study of water environmental
capacity in lake Bosten in Xinjiang [ J]. Research of
Environmental sciences, 1999,12(1) :35-38. (in Chinese))
DOI: 10. 3321/j. issn. 1001-6929. 1999. 01. 010.

Osman Abdalla,CHEN M J. Special issue on water resources
in arid areas[ ]J]. Arabian Journal of Geosciences, 2017
(10) ;6. DOI; 10. 1007 /s12517-016-2797-8.

CHEN M X. Rational development and utilization of

water resources related to prevention of desertification

4 & 5% o 135



F1T4& %64 ARG AFFE 2019 F 12 A

(8]

(9]

[10]

[11]

[12]

[13]

[14]

136

in arid area of Northwest China[J]. Journal of Earth
Secience &. Enivronmental, 2005, 27 (4) ; 1-5. DOI 10.
3969/j. issn. 1672-6561. 2005. 04. 001.
R WREKE 2 BN, B T RG22 R A Bk A s i
R R K I AR AN LT, Rk LA 5 KRR
$,2013, 11 (3):47-51. (YANG J T, CHEN Q B,
PENG L X. Assessment of water environmental carrying
capacity of Hainan Province using the combined method
of analytic hierarchy process and "Mode and Sum"[ ] ].
South-to-North Water Transfers and Water Science &
Technology, 2013, 11 (3):47-51. (in Chinese)) DOI:
10. 3724/SP. J. 1201. 2013. 03047.
BRM . EFL BT, 55 BRI 2 7 S HR 30
PRI SRBERL AT 2012, 25(8) £ 953-958. (WU
B,CHE X Z, CHEN X D, et al. Evaluation of water
environment capacity and carrying capacity in Shenzhen
[J]. Research of Environmental Sciences,2012,25(8);
953-958. (in Chinese)) DOI;10. 13198/]. res. 2012. 08.
112. wub. 018.
MY R, R PR, AP B TR IR AR B /K PR 5
WL ABFFEL) ). e RLF . 2006, 24(6) :874-876. (YU
L,LIU S Q, WANG M Y. Research on SMS-based
water environment capacity| J ]. Henan Science, 2006,
24(6) :874-876. (in Chinese)) DOI.10. 13537/j. issn.
1004-3918. 2006. 06. 025.
TRIUFSC, 2R, B, BT Delft 3D BRI MG T
KIS R ). SRR 22 HESE L 2005, 18(5)+91-
95. (LI S W,LI H Y, XIA J X. Dapeng bay water
environment capacity analysis on the base of delft 3d
model[ ] ]. Research of Environmental Sciences, 2005,
18(5): 91-95. (in Chinese)) DOI: 10. 13198/j. res.
2005. 05. 93. lisw. 023.
QIN X S,HUANG G H,CHEN B,et al. An interval-parameter
waste-load-allocation model for river water quality
management under uncertainty [ J |. Environmental
Management, 2009, 43 (6) ;: 999-1012. DOI: 10. 1007/
s00267-009-9278-8.
ERL AT WK R SR A R K By A R R
[J]. T5FREE W L 2006, 20(4) ; 223-226. (BIAN W.
Study on the cause and countermeasure of eutrophication
in Mogu Lake of Shihezi[ ]J]. Arid Environmental
Monitoring, 2006, 20 (4): 223-226. (in Chinese))
DOI:10. 3969/j. issn. 1007-1504. 2006. 04. 009.
H FEBH . A B g ) K 2 7 IR AR B By i X R
1. N PE ST, 2006(2) :180-181. (XIAO Y Y. Causes
on rich nutrition of Moguhu reservoir in Shihezi and
its countermeasures [ J ]. Shanxi Architecture, 2006
(2):180-181. (in Chinese)) DOI: 10. 3969/j. issn.
1007-1504. 2006. 04. 009.

4 & 5

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

R T AR AR L B WK K AR A &
SEEHTTE LT ] WE B HE K 240, 2007, 26 (2) : 86-
89. (ZHAO X B,LEI X Y,SHEN Z W, et al. Study
on Moguhu reservoir water environmental capacity
and total content control[ ]J]. Journal of Irrigation &.
Drainage, 2007,26(2) : 86-89. (in Chinese)) DOI: 10.
3969/j. issn. 1672-3317. 2007. 02. 022.
XL BR A% 7K P 5. 78 o T 7 P BRAPROK B F1r
Bt etk g ). Bk A, 2003(5) - 32-41. (LIU
J JL,CHEN J, YANG Y S, et al. Present situation of
water environment in Moguhu reservoir and countermeasures
for its protection[ J ]. Water Resources Protection,
2003(5) :32-41. (in Chinese))

SRR XM 5K [0 AR 8 0k A 7K P K B 1 ¥ e TR
ARANGRI XL L. A7 9] A 2415 2006, 24(2) - 107-
10. (WU X R, LIU H F, ZHANGX D. The current
polluted situation and protection countermeasures of
water resources in Moguhu reservoir[ ] ]. Journal of
Shihezi University, 2006, 24 (2) : 107-10. (in Chinese))
DOI:10. 3969/j. issn. 1007-7383. 2006. 02. 029.
KT S T 0. A T B 4 A K P T g AR B B
[J]. ##MOKA.2016(11) :39-41. (LIU L H,CHANG
H J. Pollution status and treatment of ShiHezi Moguhu
reservoir| ] |. Jilin Water Conservancy, 2016 (11);39-
41. (in Chinese)) DOI: 10. 3969/j. issn. 1009-2846.
2016. 11. 014.

Scientific Software Group. Surface water modeling
system (SMS)[R]. John Wiley & Sons, Ltd, 2006.
DOI:10. 1002/0470848944. hsa288.

PARIERIHE. SMS TE AR VL PN VLK BB 4855 8 I v (g 1oz
[D]. 7L VL HR K22, 2007. (CHENG Y Y. Application
of SMS model for water quality simulating and predicting
in Zhengjiang Neijiang[ D]. Zhenjiang: Jiangsu University,
2007. (in Chinese)) DOI;10. 7666/d. y1079576.
SREAHE, sk A PR, SMS /K 3l Jy F 3R AF LT ] K IEHE 1T
2006,27 (1):63-65. (ZHANG M J,ZHANG H Q.
Hydrodynamic software SMS[ ] ]. Journal of Waterway
&. Harbor, 2006, 27 (1) ; 63-65. (in Chinese)) DOI;
10. 3969/j. issn. 1005-8443. 2006. 01. 014.
AR HE 7T - Ik . SMS B RMA2 BBk [# 31
SR FPIFELR ] K835, 2008. (CHEN C Y,
TANG Z Y,ZHANG L P. Study on the treatment of
solid boundary of RMA2 module in SMS software
[R]. China Water Forum, 2008. (in Chinese)) DOI.
10. 3969/j. issn. 1000-7709. 2008. 05. 024

FEI ] H,MA X O,XU J B, et al. Research on application
of RMA2 and RMA4 models in water quality simulation in
DaShahe reservoir [ J |. Guangzhou Environmental

Science,2016,31(1) :31-35.



i E Bk % FET SMS KRR ALY B 8 AR IR A B AT

[24] GALEK, MONIKA, HACHA], et al. Application of the
RMA2/RMA4 models to simulate pollution transport
in a retention reservoir [ ] ]. Geo Planet-Earth and
Planetary Sciences, 2013, (11); 301-313. DOI: 10.
1007/978-3-64-30209-1_21.

CHEN K L, ZHU X D, WANG J K, et al. water

pollution load in coastal zone of Xiamen: Estimation

[25]

and forecast[ J ]. Chinese Journal of Applied Ecology,
2007,18(9) :2091-2096.

DENG Y, WANG S, LI Z C. Application of a water
quality model in pollution load estimation in Dongguan
[J]. Acta Scientiae Circumstantiate, 2009, 29 (11)
2458-2464.

FOMEAL, B A X, 4, i) B IXON S 5]
g e e ) ). 2 el B2, 2013, 41 (2D) - 9110-
9113. (ZHEN H J,MA Y X,ZHAO K,et al. On prediction
of population growth and sustainable development in

Shihezi[ ] ]. Journal of Anhui Agricultural Sciences,

[26]

[27]

[28]

[29]

[30]

2013,41(21):9110-9113. (in Chinese)) DOI: 10.
13989/j. cnki. 0517-6611. 2013. 21. 063.

XI5 FHL T K 3 Je s R B 5T (D] 3R
BRI K%, 2005, (LIU C. Research on water pollution
control programming of Manasi River drainage basin
[D]. Wuhan: Wuhan University,2005. (in Chinese))
Wi, £I%, 5 5. RS Dl A ™ I R
FRALIX Y SEUEBF 5T [T ] 7 2418, 2010 (2):74-83.
(CHEN R,WANG B, LU J Y. Environmental regulation
and industry productivity growth: An empirical study
of the eastern region[ J ]. Industrial Economic Review,
2010(2):74-83. (in Chinese)) DOI; 10. 3969/j. issn.
1674-8298. 2010. 02. 009.

TRG . T A R W HER T s ——dr pr ik ]
JK3L. 1982 (5): 35-36. (ZHAI J R, Watershed unit
hydrograph derived method of trial and error[]].
Journal of China Hydrology, 1982 (5): 35-36 (in
Chinese))

(L35 126 )

(18] AbSpE . BEUm, A i 1. 25T GMS iYL T /K SR
B SRR 4 BT L 1. e R A K K H L 2013
(8):77-80. (DU S Y, LU S, DU S H. Numerical
simulation of groundwater and sensitivity analysis of
parameters based on GMS[ ] ]. China Rural Water and
Hydropower,2013(8) : 77-80. (in Chinese)) DOI: 10.
3969/j. issn. 1007-2284. 2013. 08. 020.

TR IRAE R MR KT Y g KU DA 3G R
AW e L] 38 A 4 B 42, 2013, 39 (3): 59-63.

[19]

[20]

(ZHANG H X, ZHANG Z, SONG Y. Research on
theoretical system of groundwater pollution health risk
assessment| ] |. Environmental Protection Science, 2013,
39(3):59-63. (in Chinese)) DOI: 10. 3969/j. issn.
1004-6216. 2013. 03. 015.

U. S. EPA (Environmental Protection Agency). Health
effects assessment summary tables. FY 1997 Update
EPA-540-R-97-036[ S].

2 A& 5% o 137





