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Estimation of Nonpoint Source Pollutant Loads and Optimization of the Best

Management Practices ( BMPs) in the Zhangweinan River Basin
XU Hua-shan'?, XU Zong-xue', LIU Pin'

(1. Key Laboratory of Water and Sediment Sciences, Ministry of Education, College of Water Sciences, Beijing Normal University,
Beijing 100875, China; 2. Institute of Resources and Environment, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: One of the key techniques in establishing and implementing TMDL ( total maximum daily load) is to utilize hydrological
model to quantify non-point source pollutant loads, establish BMPs scenarios, reduce non-point source pollutant loads. Non-point
source pollutant loads under different years ( wet, normal and dry year) were estimated by using SWAT model in the Zhangweinan
River basin, spatial distribution characteristics of non-point source pollutant loads were analyzed on the basis of the simulation result.
During wet years, total nitrogen (TN) and total phosphorus (TP) accounted for 0.07% and 27.24% of the total non-point source
pollutant loads, respectively. Spatially, agricultural and residential land with steep slope are the regions that contribute more non-point
source pollutant loads in the basin. Compared to non-point source pollutant loads with those during the baseline period, 47 BMPs
scenarios were set to simulate the reduction efficiency of different BMPs scenarios for 5 kinds of pollutants (organic nitrogen, organic
phosphorus, nitrate nitrogen, dissolved phosphorus and mineral phosphorus) in 8 prior controlled subbasins. Constructing vegetation
type ditch was optimized as the best measure to reduce TN and TP by comparing cost-effective relationship among different BMPs
scenarios, and the costs of unit pollutant reduction are 16. 11-151. 28 yuan-kg ™" for TN, and 100-862. 77 yuan-kg ™' for TP, which is
the most cost-effective measure among the 47 BMPs scenarios. The results could provide a scientific basis and technical support for
environmental protection and sustainable utilization of water resources in the Zhangweinan River basin.

Key words : non-point source pollutant; BMPs; cost-effective analysis; SWAT model ; Zhangweinan River
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level years in the Zhangweinan River basin
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Fig. 2 Spatial distribution of dissolved phosphorus load in

different level years in the Zhangweinan River basin
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Fig. 4 Spatial distribution of organic nitrogen load in different

level years in the Zhangweinan River basin
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Table 1 BMPs and its unit costs

B BMPs 2/ C (a-hm?) 7!
1 PRt AE A B A = (SRR ) —
2 S A 102.70
3 A + B AR A B (10% ) 281. 65
4 LR + B AR A B (30% ) 460. 61
5 ST + DD AR A F A (50% ) 997. 46
6 AR RN + M 2 Y U 189. 84
7 SFEFAE + P VAIR + A AR IR i (10% ) 368.79
8 LRI + MR + s B AR AL B (30% ) 547.74
9 SFEAIE + R VAR + A AR IR i (50% ) 1084.6
10 2 uhiily 415. 00
11 2Pl + W AR (10% ) 593.95
12 e ubvify + yl/b 2 AR AR A 5 (30% ) 772.90
13 ZEopily + D AR A i (50% ) 1309. 76
14 ZEopily + SF S AR 517.70
15 ZE iy + SRR + D B AR IEE R (10% ) 696. 65
16 Gl + S E FIAE + AR HE T R (30% ) 875. 61
17 ST + A5 A + D B AR RE G (50% ) 1412. 46
18 ZEPE + SRR + AR R IR 604. 84
19 S + SRR A + AR ST + e S ARG & (10% ) 783. 80
20 ZEuPHT + SRR A + AR YR + e S AR ARG & (30% ) 962.75
21 ZEoPily + S SRR + AR R IR + el IR i (50% ) 1 499. 60
22 A + A FH Al 1 166. 60
23 ZZEPa + BRI + e SR IER i (10% ) 1345.55
24 Zeopaly + B A + B AR IR i (30% ) 1524.50
25 Zeoply + B A + Bl AR IR i (50% ) 2061.35
26 el + AR TR + AR ARV 1253.4
27 ZEPE + B A + AR IR + A AR IR (10% ) 1432.69
28 ZEPE + B A + AR IR + A AR IR (30% ) 1611.64
29 ZEoPiy + R A + AR R + A AR IR i (50% ) 2 148. 50
30 ZE Pl + A R IR 502. 14
31 P + RV IR + AR R (10% ) 681.09
32 ZEopily + FHAE VAR + B AR i (30% ) 860. 04
33 Zewpa + AHAE AN I + D BN B (50% ) 1396. 90
34 WA AR AE A 5 (10% ) 178.95
35 W BALARAE i (30% ) 357.90
36 W AR (50% ) 894.76
37 T FH AR AE 751. 60
38 Tofs B FIAE. + i/ B AR A e P i (10% ) 930. 55
39 Tofs EEI AT + 98/ B AR A G F it (30% ) 1 109. 50
40 Tofs B RPAE + s/ B AR At FH i (50% ) 1 646. 35
41 R BAROE S 87. 14
42 MBI + W A AR AE i & (10% ) 266. 09
43 FEREANB I + W BRI & (30% ) 445. 04
44 TEREHL I S + D PR AC T B (50% ) 981. 90
45 TR ALTE B + Fofs FH oA 838.74
46 FERE TV 0 + B AAE + i LI A 2 (10% ) 1017.69
47 R T + of FEL R + i B AR A it FH R (30% ) 1198. 64
48 FERE AL BE + s FEFATT + s/ S AR A itE FH i (50% ) 1733.5
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Table 2 Reduction efficiency of 47 kinds of BMPs measures in different subbasins

HI %/ %

EREC v

AHA AL AR A AT LRZLS
19 0.68 ~97. 80 2.2~98.9 0 ~100 0 2.7 ~100
51 0. 67 ~90. 63 1.90 ~94.29 0~85.71 0 4.13 ~95.87
60 0~98.19 0~98.33 0 ~100 0 0 ~100
74 1.17 ~77. 43 0 ~76. 69 0 ~86.36 0 ~100 0~91. 84
79 0.87 ~95.79 0~94.95 0 ~94.95 0 0~95
80 0.09 ~98. 44 0 ~98.39 0 ~90.48 0 0~98.52
84 0 ~85.98 0 ~85.86 0~90 0 ~100 0 ~88.89
96 0~78.22 0 ~81.48 0~67.74 0~75 0 ~84.53

S PR [ -l i 2 SRR e A R, T B B
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Table 3 Cost-effectiveness of BMPs in 8 prior controlled subbasins

; . TR/ ot kg ™!
TR TN BMPZH = T1g> BMPs
19 151.28  HEALAE  697.12 FHBRI I R
51 76.51  AHBEEIAE  290.47 FHBRI I R
60 94.92  FHBEHIE  670.31 FHBRIE R
74 34.20  AHBERIAIE 222.30 FEBRIE R
79 114.36  HEMHANGE  660. 15 ik EIRAES
80 16. 11 MIPANAE  100.05 ML
84 127.21  HIgEEOAYE 862.77  AHGAIAE
96 67.55 AHPLEIAIE  283.84  MIBHHUIYE

R4 PUUSIRRERE YN BMPs #5E"
Table 4  Single parameter best environmental benefit

of BMPs in 8 prior controlled subbasins

TWEAH AR AVIBE R ERSEE ek
19 6 18 10 — 6
51 21 20 18 — 21
60 6 6,45 2,10 — 41
61 17 14 17 16 15
74 48 9 21 14 42
79 9,48 41 17 — 41
80 9 6 17 — 41
84 8,46 41 17 2,10,34 41
96 9,48 41 16, 18 14 41
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