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Construction of circular agricultural clean watershed:
A case study of Zhegaohe watershed
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2. Center for Rural Environmental Protection, Chinese Academy of Environmental Planning, Beijing 100012, China)

Abstract Aiming at establishing a system highlighting prevention and control measures on reducing NPS pollution at
watershed scale, a typical agricultural watershed in Chaohu region, Zhegaohe watershed, was chosen as study object.
Detailed survey was conducted to investigate the farming system, breeding mode and rural living. By learning from the
thought of eco-clean small watershed construction, the definition and evaluation goals of circular agricultural clean
watershed were put forward. Comprehensive assessment system of circular agricultural clean watershed was
constructed. A primary evaluation on the implementation of pollution reduction measures was conducted. The results
showed that: The annual N and P discharge load in the watershed were 1 923 and 128 t, respectively. Based on the
water environmental capacity, the discharge load reduction percentages of NPS pollutants were calculated. It was
found that 37% for nitrogen and there was abundant water environment capacity for phosphorus. Through implementing
clean combined-technologies, the N and P discharge load reduction amount were calculated, which can achieve the
corresponding reduction goals for Zhegaohe watershed. Based on the implementation effects, a preliminary assessment

was conducted and the results showed that the sum of 7 weighted indicators was 0.684 indicating that the management
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performance was disappointed to some extent and thus the effects of combined-technologies was correspondingly

limited. Finally, policy suggestions, e. g. marketing mechanism, strengthening farmland infrastructure construction,

optimization of spatial distribution pattern for planting and breeding industries and increasing policy support were put

forward to achieve higher clean technology efficiency and improve the watershed environmental management drasticly.

Keywords agricultural clean watershed; circular; nitrogen; phosphorus; assessment system; water environmental

capacity
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Table 1 Basic information of small watersheds in Zhegaohe watershed

Bt T A/ hm? AT HAE N 1T 4L R YD S
AN B 2 '
Area of No. of rural Pig
Small watershed Town
arable land permanent population equivalent
S Jinfuhe e i 4526 20 107 12 792
e 1L 5 BR - 1L FEAT S BL, 0 TS b R 5 379 22 867 17 295
Longshanhe and Yuezishanhe
MR Bangiaohe R WY 2 950 16 007 8 828
S Va1 i a4 1621 11 343 10 518
Upstream of Xiagehe
52 (&) ] Hp i X1 [8] 2 526 15 397 20 726
Middle reaches of Xiagehe
KE M Daxiahe ] 48 940 7977 25 533
PH UV Xifenghe 5 1760 12 950 13 068
Pkl Zhukehe Rtk 588 4949 8 967
K1 i i bR 1598 9 670 14 106
Lower reaches of Xiagehe
KB Dashahe S iR T 3948 13 028 3627
5 10 o i M A BT P, P AR 3721 34 545 4443
Middle reaches of Zhegaohe
5 0] T i R 1454 3515 4374
Lower reaches of Zhegaohe
A1t Total 31 011 172 36 144 277
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Table 2 Clean technologies adopted by agricultural clean watershed

featured with circle characteristics

16 B 40 5 AR
Management scope Code Technology
TSI B 19 7K R W TS Gt B 45
TS2 PNEE-R TS LN
_ TS3  RRHLEHf I
Source reduction
TS4 AR B AR Ik
FiALlL TS5 ) 2% i A
Planting -
industry SR TP6 i S R =
Midway TP7 A% T 94 BEL 4
Retention TPS 8 P AR 38 45 5 K 42 A
7243 I H TC9 A HF Az 1 Ik bR R K A T TRl
Nutrient reuse
TB10 AR W R T IR 14 37 B D2 3500 4 106 3 01
FRFE TB11 7 e 7K ik 8 Wk T () Ak 2R
Breeding industry TB12 1 SO AR K D RE A MLAE A=
TB13 AR R R L3 S X
TR14 A T B 3 4y S A
TRI15 ZN B IR A LW
R TR16 FMBR 3 0I5 A= ¥ B 4
Rural living TR17 A 78 E 2 B A A UE R AL B
TR18 IR AR U - Bk K D SN T i Ak
TR19 IR AR A 4k PR

AR S 2% SCEk[29].
Note: Based on Reference [29].
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Table 3 Generation & export and discharge into river coefficients of non-point

source pollution originated from three major sources

AL Planting industry

2x ey I %ﬁﬁik Z%H*h‘(ﬁ‘/wjf
o e L Breeding Rural domestic
Coefficient Pollutants  Rice-wheat ]
) Vegetable Fruit tree industry sewage
rotation
FHETS R N 29.9 18.5 20.0 7.100 10. 10
Generation & export coefficient P 1.2 5.8 1.6 2.200 0.70
USLES N 0.213
0.1 0.05
Coefficient of discharge into river P 0.154
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Fig.1 Proportion of discharge load from 3 major types of non-point source pollution comprising

planting, breeding and rural domestic sewage for N and P in Zhegaohe watershed
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Table 4 Reduction rate of N and P run off load of combined-technologies of

major engineering technologies for planting industry
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Technology introduction and reduction rate of N and P run off load
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Table 5 N and P runoff reduction for planting industry in Zhegaohe watershed

T g S 1
Planting type

W HEA /%

Pollution reduction rate

WAL /¢

Pollution reduction

N P N P
T 2 % 1F Rice-wheat rotation 45, 38.6 392.1 13.7
B3 Vegetable 100.0 100. 0 29.2 9.2
B Fruit tree 100.0 100.0 8.1 0.7
4t Total 429.5 23.5
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