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Table 1  cost-benefit of control measures for returning arable land to forest Vi
E WHRE \ SRR s Rt
EFSH FHb g iB178% AL I LSEvien

2001 22.26 4.56 2.30 38.22 0 2.51 -64.84
2002 15.90 3.26 3.70 61.42 0 4.03 -80.26 -145.1
2003 14.19 291 4.77 79.22 0 5.19 -95.91 -241.01
2004 12.67 2.60 5.57 92.50 41.79 6.06 -65.49 -306.49
2005 8.49 1.74 2.93 97.16 43.90 6.37 -60.05 -366.54
2006 0 0 2.61 86.75 52.26 5.69 -31.42 -397.96
2007 0 0 2.33 77.46 46.66 5.08 -28.05 -426.01
2008 0 0 2.08 69.16 41.66 4.53 -25.05 -451.06
2009 0 0 1.86 0 37.20 4.05 39.38 -411.66
2010 0 0 1.66 0 33.21 3.61 35.16 -376.51

> 73.51 15.07 29.82 601.90 296.68 47.1 -376.51 -376.51
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Table 2 cost-benefit of control measures for returning arable slope land to orchard Jiot
GO %H%ﬁﬁg — - - Bt — AR Fitalag
B HAh 2 B33 AP 2GR B R

2001 90.36 18.52 4.52 38.22 0 2.51 -149.12 -1491182
2002 53.79 11.03 6.72 57.15 0 3.18 -125.50 -274.62
2003 48.02 9.84 8.40 71.43 210.10 3.98 76.37 -198.25
2004 32.1 6.59 9.11 77.45 227.79 431 106.79 -91.45
2005 28.71 5.89 9.57 81.35 239.27 4.53 118.28 26.83
2006 0 0 25.64 0 427.27 4.04 405.68 432.51
2007 0 0 22.89 0 381.49 3.61 362.22 794.72
2008 0 0 20.44 0 340.62 3.22 323.41 1118.13
2009 0 0 18.25 0 304.12 2.88 288.76 1406.88
2010 0 0 16.29 0 271.54 2.57 257.82 1664.70

> 253.04 51.87 141.83 325.60 2402.21 34.84 1 664.70 1664.70
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Table 3 cost-benefit of control measures for returning barren land to forest Hiot
A ﬁﬁ%ﬁ% - - - AR - LREBAEN Fitaas
HEFH At 2 B4 3 A G AER IR
2001 53.94 11.06 2.30 111.60 0 2.08 -176.82 -176.82
2002 38.53 7.90 8.97 0 0 3.35 -52.05 -228.86
2003 34.40 7.05 11.57 0 0 4.32 -48.7 -277.56
2004 30.71 6.30 13.50 0 101.28 5.04 55.81 -221.76
2005 20.57 4.22 2.93 0 106.36 5.29 83.97 -137.79
2006 0 0 2.61 0 126.65 4.73 128.77 -9.02
2007 0 0 233 0 113.08 4.22 114.97 105.95
2008 0 0 2.08 0 100.96 3.77 102.65 208.60
2009 0 0 1.86 0 90.15 3.37 91.65 300.25
2010 0 0 1.66 0 80.49 3.01 81.83 382.09
> 178.15 36.52 49.82 111.60 718.99 39.18 382.09 382.09
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Table 4 cost-benefit of control measures for contour

hedgerow on land with slopes 0°~15° it

R ﬁﬁﬁﬁfig ﬁﬁ(ﬁ& W R
ENH BT IRRGE

2001 -74.4 -5.58 21.36 -58.62  -58.62
2002 -66.43 -9.96 38.14 -3825  -96.87
2003 0 -8.9 34.06 25.16 -71.71
2004 0 -7.94 30.41 22.47 -49.24
2005 0 -3.55 27.15 23.60 -25.64
2006 0 -3.17 24.24 21.07 -4.57
2007 0 -2.82 21.64 18.82 14.25
2008 0 -2.52 19.32 16.80 31.05
2009 0 -2.25 17.25 15.00 46.06
2010 0 -2.01 15.41 13.40 59.45
Bt -140.83 -48.7 248.98 59.45 59.45
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Table 5 Economic sensitivity of contour hedgerow

on land with slopes 0°~15°

ES BUR/JII0 M/ 100 B SRR AR iR R

HA % 140.83 24898  1.77 5.03 25%
PR 10% 15491 248.98 1.61 5.88 17%
PR 20%  169.00  248.98 1.47 6.59 12%
W 10% 12675 248.98 1.96 4.6 28%
PR 20% 112,66 24898 221 4.02 37%
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Table 6 cost-benefit of Marsh gas tank for rural household

LY dabR 2001 2002 2003 2004 it
IO 11857 0 0 0 -118.57
Bt 9/t -1.97 -1.76 -1.58 -1.40 -6.69
LR TG 36.53 32.61 29.12 26.0 124.26
SR T ORHEREERLEE ) -83.81 30.86 27.55 24.6 -0.81
LTI R 11%
e o L 0.99
B/ T 7T 39.63 35.38 31.59 28.21 134.81
EF B0 GEAREILES) 4418 66.24 59.14 52.81 134.00
25 NI i 93%
Wi 9% H L 2.07
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Table 7 Economic sensitivity of Marsh gas tank for rural household
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Table 9 Comparison of various control measures for nonpoint source pollution control
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Optimization and economic evaluation on cost-benefit of Best
Management Practices in nonpoint source pollution control

WANG Xiaoyan', ZHANG Yafan', OU Yang', DUAN Shuhuai’

1. College of Resources, Environment & Tourism, Capital Normal University, Beijing 10004, China;

2. Water soil conservation station of Beijing, Beijing 100038, China

Abstract: Best management practices (BMPs) are integrated approaches to prevent non-point source pollution by engineering and
management practices. They are widely applied in agricultural nonpoint source pollution controls for their efficiencies, economic and
environmental benefits. Policy design and efficiency evaluation refer on cost-benefit analysis of Best Management Practices in non-
point source pollution control. Taishitun town, locates at upper watershed of Miyun reservoir, Beijing, was selected to evaluate the
environmental benefit and economic benefit of several BMPs by using the methodology of environmental economics. Based on the
economic value evaluation on effectiveness of Best Management Practices for control of nonpoint source pollution, the cost-benefit
relation and various economic factors in input and output of various BMPs have been investigated by calculating the ratio of
cost-benefit, internal rate of return, payback period and economic net present value. The results are as follows: All the practices are
economic feasible and acceptable with exception of returning farmland to forest, the order of practices by the economic assessment
from high to low is: returning farmland to orchard on land with slopes 15°~25°, riparian vegetable buffers, conservational cultivation
on land with slopes 0°~15°, marsh gas tank for rural household, returning grassland to forest on land with slopes 25° or greater, and
returning farmland to contour hedgerow on land with slopes 0°~15°. Especially the practice of farmland to orchard has more eco-
nomic benefit whereas riparian vegetable buffers has more environmental benefit, both are very suitable for this area and worthy of
extension and promotion.

Key words: non-point source pollution; Best management practices; economic evaluation; cost-benefit analysis
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