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Resource and Environment Engineering, Wuhan University of Technology, Wuhan 430074, China; 3.Hubei Agricultural Ecological Environ—
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Abstract: With the progress of science and technology, point source pollution has been controlled gradually. Non—point source (NPS) pollu—
tion, however, has become more and more serious. In the Three Gorges Reservoir Area(TGRA ) of Hubei Province, the pollutants of agricul-
tural NPS were very complex, as the sources, specific types and their quantity were not clear yet. So the recommendation on the prevention
and control measures were not perfect. In this study, the authors investigated the agricultural NPS for four counties (districts) in TGRA in
2007 by comprehensive investigation method, calculated their pollutant load by pollution discharge coefficient method and made evaluation
and sources analysis by equivalent pollution load method. The results showed that the total discharge or loss amount of total nitrogen (TN),
total phosphorus(TP) and chemical oxygen demand(COD) of agricultural NSP pollution in the studied area in 2007 is 2 918 t-a™, 346 t-a™
and 12 461 t-a™ respectively. The main pollutants were TN and TP, with equivalent pollution load 5 836 m*+a™ and 3 462 m*+a™ respective—
ly, and totally accounting for 91.80% of the equivalent total pollution load ratio. The pollution sources mainly come from planting and live—
stock breeding, with the equivalent pollution load ratio 56.08% and 34.37%, respectively. In addition, the equivalent pollution load ratio of
rural life pollution was up to 7.99%, it should not be neglected. The equivalent pollution load ratio in the four counties(districts ) was ranked
as Yiling District>Badong County >Zigui County >Xingshan County. The authors suggest that the agricultural NPS control strategy in the
TGRA should be: controlling the concentrations of main pollutants—TN and TP; controlling and preventing pollution from the key sources—
planting and livestock breeding; and controlling and preventing pollution in the key area—Yiling District.

Keywords: agricultural non —point source pollution; sources analysis; equivalent pollution load method; pollution discharge coefficient

method; comprehensive investigation method; Three Gorges Reservoir Area
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Figure 1 Chart of studied area
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1 AREGERER (2007 )
Table 1 The basic information of studied area(2007)

H(X) FEX ML H BaE BARE A it
B 11 8 12 12 43
AHTE A hm? 56 793 19 053 35 151 44 613 155 610
KRAODTA 39.72 13.96 32.37 43.77 129.82
AR S FE (T B )T 234 264 65 004 95 749 133 509 528 526
KABEIRE A X * 11/1I /1 I/ I -

T KIREE TR A X AR S LA M FOK ThRR X ISR 4, “— Fon ToAR e
R AENEEFERTEROFERE

Table 2 Requirements of the scale about survey of livestock and poultry breeding unit

ot AR
A A AR ek AR R HLF AR Bk BN AR IR : 4R AL P
FHY =500 =100 =200 =20 000 50 000
SR /NR =500 =100 =200 =20 000 50 000
FHEA =50 =5 =10 =500 =2 000

T FRE/ DX IRTER — R X, th 24 FR D IR R, 17 RS — R R T SR A A B SR T

1Y A HERCE O, TR B B S 2 =
1.2.3 JK7=FREE ML IR

X SE SR E K FEF 3335 m’ T fbst
FEKARIRFIR FETF 1500 m® f7K 7= 5758 %l #
SRR K = TR A TR . I N A EFEK
FEFREHAN S FRAHA S FRAE T AR B S ERUK
1.2.4 P HIETR

WA G = X % & B MMTER R

MEEANOMISRANOSE, HMERERP A
KA BTFWARDE LA B A= T Br 3% F AR 18 75 7K b
Ly v
L3 SHAaitESE

kRS RECEITE IS YA, S A XA
AL R SRR N YIRS R R R (R 3 BER
6) X4, T HE MEEXT TG e T, FETT
HITHTIL R, BrA TR SR RS — R e E 5 YR
B E ARG

£ 3 HIb A = kEX AR AERR R R B (FS)
Table 3 Loss coefficient of planting fertilizer in TRGA , Hubei(Part )

BEREAE L

Mk B /kg -hm?

w5 — - AR BB %
W BREMERRI RS LRI FREEA FHMEX AHEX FHEEX ASHEEX TN TP
1 Sy JEkEH I3 it KHEBERKE L 11.805 6.270 0.360 0.255 1.241 0255
2 Gt e I ity KH—# 4.830 4275 1.125 0.930 0.467 0.644
3 BEHM JEkEH B 2 el 3t 5.085 4.170 0.375 0.210 0346  0.122
4 Gy JEBEH By ity el b, 9.075 6.945 0.885 0.615 0.536  0.120
5 Y B H — KH FEMmEEAE 17.430 15.000 0.465 0.330 0.577 0.671
6  BEY HEH — i FEl i 4.665 3.030 0.885 0.615 0.676  0.289
7 ZF¥ib JEkEH B it KHEBREKELE 5670 3.840 0.105 0.045 0.528 0.188
8 BE JEBEH IFi3ge B KHEMWERKE L 2.055 1.410 0.300 0.180 0.628  0.548
9 ¥t BhH — 2 ] 3t 5.805 4.740 0.075 0.045 0.174  0.072
10 Sy KEH — 2 el 3t 14.865 10.470 0.930 0.600 1270  0.461
11 S B H — B K H—# 17.085 13.095 1.125 0.825 1.435 0531
12 S KEH — KH B 19.335 9.630 0.450 0.330 1.125  0.641
13 BEdo #H — it BHIERE 21.750 13.500 1.350 0.900 1.500  0.850
14 ¥ FhH — KH faERE 17.430 15.000 0.465 0.330 0.577 0.671
15 i — — it B iR 18.495 11.400 5.835 5.040 1464 0.873
16 i — — & H FEEAE 16.590 13.485 0.360 0.285 0.875 0.182
17 FHy — — 7K H REMEAE 19.515 16.680 0.825 0.555 1.123  0.280

I RECRIETH— R e EIE IR DR A R ECEN, = rh RFM P O E B AR R B 3L 17 Fs “— " RoR TOA B
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® 4 Wi D kEX EEFFE T ZE(ES)
Table 4 Pollution discharge coefficient of livestock and poultry breeding in TRGA , Hubei(Part )

- . ; HES R B
SR RFENER SEEEk B B HETH AR BEFHIK E———
R RE 27 COD gekt.d! BRE 24.79 37.27 28.83
K 93.73 80.91 17235
TN T 5.67 8.16 7.29
Y QUDEES 9.11 9.77 12.48
TP RRCE 0.19 1.23 0.23
Y QUDEES 1.52 1.82 1.90
ek P 624 CoD g-3Lt.d? T 888.07 701.55 427.40
K 6 265.32 545243 315422
TN Figd 148.41 159.66 103.78
Y QUDEES 264.77 319.09 147.95
TP i 6.86 3.86 2.82
PISURTES 60.71 39.01 26.67
AL FHREA4 316 CoD g-3Lt.d? T 215.22 205.25 415.77
K 2 045.46 1 950.70 165236
TN ARCES 32.15 30.79 40.84
Y QUDEES 60.42 57.86 65.64
TP i 0.73 0.70 2.00
K 9.84 9.41 10.07
R 4 1.8 COD g- H-d T 0.30 0.23 0.37
K 8.49 6.50 5.69
TN g 0.02 0.01 0.03
Y QUDEES 0.53 0.41 0.35
TP BRGES 0.01 0.01 0.14
KEE 0.12 0.09 0.18
R [EE2E 0.6 CcoD g Ht.d! T 3.36 5.81 2.39
K 7.53 13.01 11.85
TN g 0.11 0.19 0.08
PISURTES 0.32 0.55 0.39
TP T 0.02 0.03 0.05
pSURTES 0.04 0.06 0.05

E: RECRETH —REEGERELEF TRV M5 R BTN 2P I T HEX 5 M i — R BRI HERT R

BT LA 37, RPFIL T 27, BRI R, HAES RE09H 0.

HRAAT R RITH R IR

(DRI, SEREF L S R TR R B
HEEHIR AR SER, TR BB a5 R T AT,
T £ GO BT, ARE AR s R A R AR BT (5 A L
HIE IR TS5 R, B X R A BTN B
A AR TS5 R AT TIL B

Q) B EFEVIE, RIEE SR IR HES
FBCFEASRFE BOT R A SR, T M SR AE
TN RISREE A [F) A B B ) 95 e F AT, T8
HIZIRIE BT T5 R AT, FEEAT B X R X DX 3 P e
A BRI BITHEATIL o

(3)7K IRV I, ARGEK P IR 15 R M HE TS
ARG HIUH AR, LIS AT AR R
SE AR AP EGAEIE R, THE BB SRR IR TS R
17, FHEZATBUX R BT T S o

(4)RAS A TE VR, AR = e DR A AR TR B3RS
AT A TG 15K HETS 2R BN M T BN Sl AR ™ Y
AR, R MTEN BN A E IR0
o7, FEEATIC B
L4 M TTiE

R FA SR 15 Y ST B 7 12O & R 5 el 15
QIRHATER A VR . MR AR
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P= 2106
(67

57
KA PTG | SRS e &, BAh mPea;
Q: M5 HY i MHEE, BAh t-a; Co A5 RY)
i 3T /K B 85 T BB 40 X AR 7K o 458 1 28 ) A vE (B (GB
3838—2002 #hFRAKIF R T EARE ) , LA A mg- L™K,
KSR | SRS Y AT E

2 ERE5H51

2.1 RUEBESEHHNSEMEBIREEE

BIA6E =R X 4 A~ B (X)) A [ET5 I8 HEB/
RGP R R BB R 7, R0V E TS Y2k
R4y 50 R MR (TN) BB (TP) Fifk 2= 75 & & (COD),
S3 ARIEF AR & & FRFHL K= FRFE M R R
AETE TR B THE, WAL =k FE X 2007 4R T IR HE
W/ 2 () TN.TP F1 COD £ Ja & 451 & 2 918.08,
346.22.12 461.10 t-a,
22 RUMEESTERESTEN DT

AN s e TS Yl B AR R R RHE R R Y
RO AR fEE, A T HEENREER —RE L
TNLA A, SR F— LR T b ok iy B & 205 e sk
15 YLIRXT SN AR S TE 15 YL BB 1 K/, X s ety
AE YRR, B8 PR EBUR S bR 15
B, FSRHf E F B YL IR E BS54
2.2.1 RV IR FE IS YRS Hr

WA =X 4 B (XD HEUY 4 Fhis el
SRR Y 0 fr B (3R 8)  RL T RIS e s
YLt fih 10 129.10 m*-a™, TN Fl TP fZ545 15 Ye i far

K= x100%

S5 A ZRERK=FRELHT 2B (ES)
Table 5 Pollution discharge coefficient of aquaculture in TRGA,

Hubei(Part)
FRMB FHE s A Mg ke
TN TP COD
HYEFIE HH 1.184 0.218 17.625
Hifn 0.681 0.134 7.755
fifa 2.642 0.458 19.967
e 0.634 0.117 9.441
e 2.169 1.018 22591
TRk 8.055 0.589 71.240
T a5 H 47.283 10.861 73.188
fa 16.775 2.656 15.907
[ 39.295 6.221 37.262
AR FEIE Ffa 32.762 6.195 36.685
i 23.714 4.200 29.115
] 47.630 8.557 42.588
fifia 15.723 7.538 22.086
Hhg 54.848 9.829 276.005
I RECRIEF K SRR IR 7= HEVS RECFM . R RIS
DI A S5 R B HETS R

Fe A3k 57.62%F1 34.18% , BT (5 L BIAEXT &R 4 4>
B (XO)HEB B [R5 e hn s G i far b (B12) # A
&), TN F1 TP #9557 15 G 1 faf b &Rz K 15 4
Yy, A0, TN #1 TP & =25 544
2.2.2 RIS YIRS
FASEPRIE et EL AR AT AN RIS Juili, 4557 (&1 3)
FHA 10 AR =l e X R L A B & FREE HER AT
Yy S hn s Yt far L 43 51 R 56.08%F11 34.37% , AR AT
AT HER TS ey AT YL g i L Z FIAH X BN,
7.99%. 4 A~E-(X)ARRTE G5 A1 R 55T

6 Mt SR EX R &£ IRHET R
Table 6 Pollution discharge coefficient of rural life in TRGA , Hubei

F5 ol &J:%Egﬁ KR/ c0D/E — TP/ TN/ iR/ ﬁﬂf;jﬁﬁ TP/ TN/
K ki IR AL AN
Heik L-Aded?  ge Ad? gr Adedt gr Add? kge Aed? kge Aed? ge ACled g  A1-d?
1 =2 Fa) = 7.27 11.1 0.03 0.26 0.35 0.05 0.03 0.13
2 s A = 7.27 11.1 0.03 0.26 043 0.07 0.03 0.17
3 3 A = 7.27 11.1 0.03 0.26 0.39 0.06 0.03 0.14
4 = B & 7.27 11.1 0.03 0.26 0.35 0.05 0.03 0.13
5 H A = 7.27 11.1 0.03 0.26 0.43 0.07 0.03 0.17
6 1% A = 7.27 11.1 0.03 0.26 0.39 0.06 0.03 0.14
7 =2 ¥ — 3.69 6.24 0.02 0.15 0.35 0.05 0.03 0.13
8 H b — 3.69 6.24 0.02 0.15 043 0.07 0.03 0.17
9 & ¥ — 3.69 6.24 0.02 0.15 0.39 0.06 0.03 0.14

I RECRIE T — R & BTG R IR A 1 I HE S R BT
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Table 7 The types and gross of pollutants from different pollution sources in 4 counties(districts )
YR SYY REX ML FhIHE BERE & it
i/t -a TN 796.55 180.98 330.61 458.45 1 766.59
TP 76.24 22.79 44.18 71.55 214.76
BEFHA 2 TN 471.45 97.00 205.48 180.75 954.68
TP 29.13 13.06 28.77 28.72 99.68
COD 2 997.79 1 047.60 2 380.78 2 195.35 8 621.52
KRR TN 6.73 0 32.86 0.80 40.39
TP 1.01 0 6.01 0.16 7.18
COD 27.28 0.05 56.17 1.97 85.47
RATHETE /-2 TN 50.20 14.13 34.70 57.39 156.42
TP 7.97 2.28 5.59 8.76 24.60
COD 1269.23 312.57 758.14 1414.17 3754.11
® 8 ARFEMERTRAE (na™)
Table 8 The equivalent pollution load of different pollutants in 4 K7 SRAElL 1.56% FA IR 3437%
counties(districts ) (m?+a™)
HHRYFE REX XLUE BEE BRE & it
TN 264986 58422 120730 139478 5 836.16
TP 114350 381.30 84550 109190 3 462.20
COD 2 86.29 90.68 213.01 240.77 830.74
& it 4079.65 105620 2265.81 272745 10 129.10
RATLETETR 7.99%
301
S FiftLl 56.08%
g @Ecop B 3 RESRRERSRARL
3’; 20r Figure 3 The equivalent pollution load ratio from different
Eé . pollution sources
Z 10l = b BT RS 51 485.80 201,76 ke hm 2, 4 4~ B
) — (IX)Hy TN F1 TP Bk B R51N 1 766.59.214.76
RI=R E_l: , = tra’ (£ 9). B(X)ZIEAHFTEIPIHTHERR/NE
R Xl RS BEAR 25, (HEFEMFE, MRENIF R X >EZR

2 ANB(RK)REF R ERTRAGLL
Figure 2 The equivalent pollution load ratio of different pollutants

in 4 counties(districts )

Yutfi gy b (B 4) Bon AR 5975 GL 5 0015 L i STk 22
TS, B E B SRR ML S YL i TTER AR B B R
FIKPEFRFEMY FARAT A TE VR
2.3 RAEIRESEDH

WA =l DX AR\ TR VT e S B R A AR
BEFF IK PSR M AR A TE R
2.3.1 Ptk AT

Wit =i e X A FA LRI AR 155 610 hm?, f3%
b oK H AR, 4 B (X)) & GBRIE (BL N.P,Os
1) By R RSk 75 596.48.31 395.55 t-a, 4

E>BIHESXINE,

2007 48, Wb =R X 4 A~ E (X)) 4 H R
N.P 355 2% 58 & 43 771 A 11.35.1.38 kg-a™ -hm?,
PE DX AR FHAERL N P 4R 3 25 & o it HE 2 A9 b 451 (e
FRF) K 0.86% .0.89% (= 10), £&H (X ) ALK
3 NP 3R F A R 5 R R R R R X
ERERFHME(X), X5 iR L BRE
YA
2.32 BEBFFIIHT

Wibg = EX 4 N E(X)IAFE I 46
AL FRFE/NX 10 A4S, FREE TV 1248 4, FE ST
B4 A RS FIPNY, FEME AR S A R
435K 9.58 J t-a F1 16.08 T3 t-a”!, HEM B FFEE
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Figure 4 The equivalent pollution load ratio from different

pollution sources in 4 counties(districts )

() 375 e 5 TN(954.68 t-a) TP(99.68 t-a™)
1 COD(8 621.52 t+a™), HEFFNHER 15 Y%
PRVs4utnfar ol 3 480.93 m*-a”'(F& 11), H s TN F TP
HIZEAR TS Y B o] Ee 2351k 54.85%F1 28.64% , it ¥5 Yk
MITTERER K, M FES Y. AR (X)) Z A%
P HLFTEZE R, WRBVMRIK O FERR X >F 15
BE>ERESMNE,
2.3.3 KP=FREEL ST

Wb =R PE XK =35 8 A 3 Fior =, Rt

YR T R M MFE TR . FEIX 4 M E(X) T
MK =556 , SR P HEA 361 71, 358
T AR 267.32 hm?, L 25 9 A AE B 8 SV B
Bk 3 995.97.229.41.3 337.37 t-a, HEAKHIIHKH
£33E TN (40.39 t-a™) TP(7.18 t-a™) 1 COD(85.47
tra™). JKFEFREE N HE R 15 Y W SR Ts e fa far
158.28 m*-a™' (3 12), TN Hl TP <5 hn{5 YL i fif Lb
Sy HK 51.04%7F0 45.36% , 5 e P HLEIR K, N
FEBYY) R (X)) 5307, B IH B AR Ts Qe
far L (81.85% ) Fe K, X111 B/, LK 0
234 LM

LA =X 4 MR (KOS 972 MY RZE
B, PEEANDRECH 1324726 A(HFPPEREAN
1193776 N),AkREAEAND 49 682 Ao KA ATE
7= A B A T T K AR B3R AR 285 A i B 4 HE
IR, A TS TS K RAR TE B3R A 7= A R4 B
847.61 J7 t-a F123.26 5 t-a, HE MBS TN
235.39 J7 t-a” Fl1 17.82 J7 t-a . HE A AR 1 15 K AR
TEBIR s G R EAHE TN(156.42 t-a™) \TP(24.60
tea” )1 COD(3 754.11 t-a™) , RATAVEIEHER A5 52

F9 4N E(X)RMEMEE N.PERSHEER(-a™)

Table 9 The use and loss of nitrogen and phosphorus from farmland fertilizer in 4 counties(districts )(t-a™)

SYE| REX MR by7/=E=Y BERE & it
HEDEHE A 2 N 26 414.33 8 329.93 17 024.63 23 827.59 75 596.48
P,0s 9 540.60 3 374.16 7 649.00 10 831.79 31 395.55
& 35 954.93 11 704.09 24 673.63 34 659.39 106 992.04
TN fi k& AEFRR R 233.60 67.83 120.72 224.15 646.30
LR SR 562.95 113.15 209.89 23431 1120.30
A3t 796.55 180.98 330.61 45845 1 766.59
TP ik AW S 34.33 13.66 27.37 46.80 122.16
R 41.91 9.13 16.82 24.76 92.62
A3t 76.24 22.79 44.18 71.55 214.76
NH,-N k& P S 64.11 14.35 22.57 43.57 144.60
LR SR 45.19 10.63 19.99 32.41 108.22
43t 109.30 24.99 42.56 75.98 252.83

T FERR AR B Rk AR R &, BURTEABTEOL T B K & AAE R B o 2 4 th THEATE A i 2k &

R 10 4MB(R)REER NP FHRKRSEHRKEE

Table 10 Average loss rate and erosion strength of nitrogen and phosphorus from farmland fertilizer in 4 counties(districts )

=] REX Ml vy =Rz BERE AL =k R X
HERL N SR 5 22/% 0.884 0.814 0.709 0.941 0.855
BERL P 13 2 28/% 0.824 0.927 0.820 0.990 0.891
RERE N 349390 58 kg -a™ - hm™ 14.025 9.500 9.405 10.276 11.353
RERE PSRy 8 B kg™ - hm™ 1.342 1.196 1.257 1.604 1.380
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11 AN B (R EESFEWHRT R MOER
SRHE (na™)
Table 11 The equivalent pollution load of pollutants from livestock

breeding in 4 counties(districts) (m*+a™)

BRYFE RRX LA AR BRE 4 it
TN 94290 19400 41096 36150 1 909.36

TP 29130 13060 28770 28720  996.80
CoD 199.85  69.84 15872 14636  574.77
A 3 143405 39444 85738 795.06 3 480.93

12 4 N BE(K)KF=FREWH R ZRMOER
SRAE (ma™)
Table 12 The equivalent pollution load ratio of pollutants from

aquaculture in 4 counties(districts Y(m3-a?t)

BHRE REX MUE HEE BRE & i

N 13.46 0 65.72 1.60 80.78
P 10.10 0 60.10 1.60 71.80
COD 1.82 0 3.74 0.13 5.70

& I 25.38 0 129.56 3.33 158.28

YR Ts e i far 4780911 m*-a™ (3 13),TN.TP FlI
COD ) 24775 Y 17 B Hb 20 51 38.67% .30.40% Fil
30.93%, &8 (X)ZIA5%Ehni5 e ti fir (b i FTEE S,
R HEBRE (36.66%)>HEEIX (32.72% )>FHH &
(21.73% )>>%4111 H.(8.89% ) .

R 13 4 N E(X) R EFHRS RO ER
ERAE (m-a™)
Table 13 The equivalent pollution load ratio of pollutants from
rural life in 4 counties(districts )(m3+a™)

R REX IUE BEE BRE & i

TN 100.40 28.26 69.40 11478  312.84
TP 79.70 22.80 55.90 87.60 246.00
COD 84.62 20.84 50.54 94.28 250.27
& i 264.72 71.90 175.84 296.66 809.11
3 i

LA =g JAE DX Ry T R 75 B 32 295 Qe o b
OV A& &R, R AEFRBARZM, 25
ey TN TP, BERASIIb A =l 2 DR TS
BT SERREAREYS . HRMEEE X Rl 5
gAY TS G TR AT, S5 R R WL B i E 2
TSR IRIEY , LUK IRFE A T 5 8 2 e %
R W X T RIS QIR AT 45 R B, ARAE R R
KRR BB R IBEIE Y FEORIE, A
DA AR Y A3 B IR R T 5 Y, R 7E T

X3 AL L X, Rk 7=k 254 53l B A, 5E R
Lyige PE X ARL , F2 2 ARIAEML PN & & 2560 £, K™
FRFE T HBFRFA R AR R FR A 1 H A , X5 YL i 5T
R FL AR /)N 5 DX S AR Al 2 A T B3 B AR T 15 7K Ak
PRV, A A TE XS L Tk Ho B oK = 3R K . X
AR E TR F 5 YY) TN #il TP, 5 R 45
Xof FR O VLAR B AT s A AR 5 SR AL, 7T DA Ml T
JEI5 YL N P2 250y, 6 N F P HECE
FEBIRIIAEA = B X A EER TS A T B

WAL =0 XA B AE (DL NLPOs 31) 19 F- 34
Jiti F B 435 7 485.80.201.76 kg-hm2, 24> E -1
FAE (158 kg-hm™)®g 3 £, & BEAEEAE A5 FLE
5 (687.56 kg-hm™ )iz = T E bR _E Ry By 1k /K 4435 GL 1
BEAIEE %4 ERR(225 kg-hm™), 242 FEF1
FHR (375 kg-hm2)fy 1.8 4%, & EF-H4 FH & (108.40
kg-hm?)[) 6.3 £557, [, &3 AL 2L E
= X ARV TR TS YL B BIA B . EIX 4 AN E(IX)
N.P PR R G PR R B 4 BT 45 R 3R W NP
R R IE ORI R I EE IR Z R R R, A
B B NP R A FE AL, T L 255 i X Y
AJETRR & FPAEEE b SRS AR AR
WMAERER . B FERAE LR ARN L EFER TR
JEAr, MELLEM NP RAREINHENEIS5AE
HERZAFXRR, B FEHAE S, RATEHF 0
REMZBHIRR,

XoF 45 15 YL U575 G W HE R SR TS Ye B A AT
ST, RIS 15 YR B FEI5 Ye & TN fil TP, FiAl
kA TN I TP (5 hR 5 Je i fir oK, UiBH TN
TP F R IE T, COD FE R T H B FHEN;
IKFEFRRE HER 15 e 2ok HRRITEL, 241 EJL
PTG YR, K FRFE ML AL A =R PE X A Y
TURR B/ o X LI AT LANE A 25 (X)) il 2 T 75 G B

4 Bt

(1)Wdb4 =i X 2007 448l 1 U6 V5 e TN,
TP #1 COD HIHER/F Sk MBS 510 2 918.08.346.22
12 461.10 t-a™'; FZ I TN F1 TP, HAFRT5 4L
RN 5 836.16.3 462.20 m*-a™, ZEkRi5YLthff
k. F1K 91.80%,

(2)Wdb 4 =k e X 4 = B 75 Ye i A AL B
BN, BRI AEE G REMARZM, X 3 s
VRS HRIE YL f far L2051 R 56.08% ,34.37%,7.99%
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(3)WAALAE =k i XA R B (X ) S5 A d5 e o fr
BIARE,MRK R R >EARESTHHES MR,

(4B N P {53 FZORIE , COD FER
BEFEEFEN  BEE R H W =25 191
RS2 TN, BBR X2 FE A PN 52 o K =R = A
5 TN F TP X5 YL STRRER R, FER
VEFFRH R, A ATETS Y8 H TN TP F1 COD #f2
FEISYY), E A PR X R X B AR

B E 30k

[1] Shen Z Y, Liao Q, Hong Q, et al. An overview of research on agricultural
non—point source pollution modeling in China [J]. Separ Purlf Technol
(2011), doi: 10. 1016/j. seppur. 2011. 01. 18.

R At REM, £ 5, 5. B SR HEEEREAYURK 53
i L BIRFAERIFFE). A PRI RL #2440, 2011, 30(8) : 1660-1668.
ZHOU Shi—chi, SONG Yu-mei, WANG Rui, et al. Characteristics of a—
gricultural non —point source pollution in bio —climatic division in
Hainan Island, China[J]. Journal of Agro—Environment Science, 2011,
30(8):1660-1668.

[3] Miller G T. Living in the environment: An introduction to environmental
science[M]. Belmont: Wadsworth Publishing Company, 1992.

[4] 2525, SR& Ik, BB, 5. RV IS LIRS IR HE ). H
A O YEE SR, 2010, 20(4): 81-84.

LI Xiu—fen, ZHU Jin-zhao, GU Xiao—jun, et al. Current situation and
control of agricultural non—point source pollution[J]. China Population,
Resources and Enwironment, 2010, 20(4) :81-84.

[5) SRR 1 JEUTR Do s DX AR T 05 e B A R X A TR BN i < DL
T XA B Al PR 2240, 2011, 30(8) : 1652-1659.
GUO Chun—xia. Identification of critical sources and areas of rural non—
point source pollution in the plain river network area:A case study of
Qingpu, Shanghai, China[J]. Journal of Agro—Environment Science,
2011, 30(8):1652-1659.

[6) TRk, RMER, FLEN, 5. P ER IR JIE AT R hix
58 1. 21 281 o B b Y5 Y B H 4G TH]. o Bk
2, 2004, 37(7):1008-1017.

ZHANG Wei-li, WU Shu—xia, JI Hong—jie, et al. Estimation of agricul—
tural non—point source pollution in China and the Alleviating Strategies
[J). Scientia A gricultura Sinica, 2004, 37(7) :1008-1017.

(VLT R, B, RLLIE, 4. )1 B b /N A b IS Y
iE BRI A RS - LA BB /NI B0, K BEIR 57K TAR %
&, 2011, 22(4) . 81-84.

JI Ding—yu, WANG Qing—an, SHE Hong-ying, et al. Research on the a—
gricultural non—point pollution characteristic and water environment ca—
pacity in hilly area of central Sichuan basin: A case study of Huang Laxi

small watershed[J]. Journal of Water Resources & Water Engineering,

2011,22(4).81-84.

[B1E 4, BREK, T 4. BUEE K W3t DR A T IR S e R R

AP FR IR, 2007, 2638 ] ) : 357-361.
WANG Jing, SHAN Bao—qing, ZHANG Jun. Non—point pollution from
village area in Hang-Jia—Hu Plain[]]. Journal of Agro—Environment
Science, 2007, 26(Suppl ) : 357-361.

[91 BEEHK, AR, 2235, o [k F RN W PSPl B0 e e HL sk

TE I - i SRR ) SEUE[T). Al R AL 222240, 2009, 28(7):1337-
1340.

HOU Yan-lin, ZHAO Hui-ming, LI Hong-ying. Estimation and demon—
stration of nitrogen non—point pollution in China Il : Demonstration of
the model[J]. Journal of Agro—Environment Science, 2009, 28(7):
1337-1340.

[10] Liu Jiang—chang, Zhang Luo—ping, Zhang Yu—zhen, et al. Validation of
an agricultural non—point source( AGNPS) pollution model for a catch—
ment in the Jiulong River watershed, China[J]. Journal of Environmen—
tal Sciences, 2008, 20(5) : 599-606.

[11] Ma X, Li Y, Zhang M, et al. Assessment and anylysis of non—point
source nitrogen and phosphorus loads in the Three Gorges Reservoir
Area of Hubei Province, China[J]. Sci Total Environ(2011), doi:10.
1016/j. scetotenv. 2011. 09. 034

[12] 488, ELTAE, NG, 5. R MRIRARAT AL 1E 157K = HES R 5T

S FEERHEFH, 2010, 29(4) :46-48.
YAN Ting—ting, WANG Hong—-hua, SUN Zhi—xu, et al. Research on
coefficients of producing and discharging pollutants of domestic
wastewater in rural areas in Dianchi Lake[]]. Environmental Science
Survey, 2010,29(4) :46-48.

[13] R, X w, . B EWIARA AL 1G5 KI5 Y R &R 5 B
RXTSRBIIEI]. A FRE 5 K &, 2008, 25(6):94-98.

CHEN Jing—chun, LIU Shi—yun, PENG Xu-ya. Research on pollution
of domestic wastewater and countermeasures in Changshou Lake,
Chongqing]J]. A gro-Environment & Development, 2008, 25(6):94-98.

[14] I8, EFi4, R, & KRB R EERIRATD). =
MR R, 2007, 19(5): 118-122.

SHUAI Fang-min, WANG Xin—sheng, CHEN Hong-bing, et al. Analy—
sis of non—point pollution of current Changhu Drainage—area [J]. Yun—
nan Geographic Environment Research, 2007, 19(5):118-122.

(1513 R0k B RFER, % MR RBIAR R Y md R i

XTSI R FRBE S K, 2009, 26(6):71-75.
ZHANG Dao, ZHANG Yan, SONG Xue-hong, et al. Investigation and
control measures of agricultural non—point source pollution in Huantai
Lake, Suzhou[J]. Agro—Environment & Development, 2009, 26(6):71—
75.

(1618 =2, Betam, . KW Sk S URT5 e 8l K+
PR332, 2006, 26(6) :40-43.

DUAN Liang, DUAN Zeng-qiang, XIA Si—qing. Quantification of non—
point pollution from uplands in Taihu Lake catchment [J]. Bulletin of
Soil and Water Conservation, 2006, 26(6) :40-43.

0718 F ok &6 8 XA mEG s RN, 5
PepiIGHAR, 2008, 21(6):38-40, 43.

YI Ping, ZHANG Lei, BAO Jian. Study on controlling of the agricultur—
al non—point source pollution in the Tianmu Lake Valley[J]. Pollution
Control Technology, 2008, 21(6) :38-40, 43.

(18] EBeFE, BRAEM, Bk . U B =K LR Imdi e R 4

BRMFD]. S TRNIEEMR, 2009, 25(4):37-41.
WANG Xiao—yan, ZHANG Ya—fan, OU Yang. Economic loss caused by
non —point source pollution: A case study of Taishitun Town, Upper
Catchment of Miyun Reservoir, Beijing|[J]. Journdl of Ecology and Rural
Environment, 2009, 25(4):37-41.

[19] #E#E7E, DWUE, BER, 5. LRI\ RIIT LIRS R B7Ex
K. Zgl B2, 2011, 39(17) : 10402-10405, 10408.

DONG Bei-bei, MA Shu-hua, CAO Hong-bin, et al. Analysis and



1430 N5 B 0E = B XA T IR TS e AT

201247 H

countermeasures of pollution in Wuliangsuhai Basin[J]. Journd of
Anhui Agri Sci, 2011, 39(17) : 10402-10405, 10408.

[20] Grunwalda S, Norton L D. Calibration and validation of a non—point
source pollution model[J]. Agricultural Water Managemens, 2000, 45 :
17-39.

[21] ZR B Sk IR TS Yo S AT P 2k B v B HU R L)), SRl 2
2412, 2000, 20(4) : 397-400.

LI Huai—en. Mean concentration method for estimation of non —point
source load and its application[]J]. Acta Scientiae Circumsiantiae, 2000,
20(4):397-400.

[22] BN, ZEERIRL. 7K K B AR G B TRl A U T B SR A 3 o A R

RN BT RSE2£4], 2000, 16(4):384-386.
HONG Xiao-kang, LI Huai—-en. Correlation method of water quality
and quantity and its application to load estimation of non—point source
pollution[J]. Journal of Xi’ an University of Technology, 2000, 16(4).
384-386.

[23] &F L. HLE B EAR IR SR TS Y PRI R A% 3 SR 5T
[D]. HLIH : WK, 2001.

QIAN Xiu-hong. Research on the investigation, assessment and control
measures of agricultural non—point source pollution in Hang—Jia—Hu
Plain[D]. Hangzhou : Zhejiang University, 2001.

[24] Wi ==, ALME %, BRAE 77 BT HIT a0 R IS YR AL
B EHERFE R (A AFIENR), 2004, 44(9) :1184-1187.

LAI Si—yun, DU Peng—fei, CHEN Ji-ning. Evaluation of non—point
source pollution based on unit analysis[J]. J Tsinghua Univ (Sci &
Tech), 2004, 44(9):1184-1187.

[25] BRGNS, BRTE 77, M=, o R AR S e i W5 BT 5 25 8]
FREIRAINI]. H EFREERE, 2006, 26(6) . 751-755.

CHEN Min—peng, CHEN Ji-ning, LAI Si—yun. Inventory analysis and
spatial distribution of Chinese agricultural and rural pollution[J]. China
Environmental Science, 2006, 26(6):751-755.

[26] EMYE, FPNE, 25 F . =W X K DI R 15 PR 1E 5 By

TRIREE])]. KILIIR S5 FR 4, 2000, 18(8):783-788.
WANG Li—jing, ZHENG Bing-hui, LI Zi—cheng. Characteristics and
administrative strategy of non—point source pollution in Three Gorges
Reservoir and its upstream watershed [J]. Resources and Environment
in the Yangtze Basin, 2009, 18(8).783-788.

[27] VFHTh, ek, flgE s, 45, =W XK T T WAk s U5 et

FEN. ¥R TRES4R, 2008, 2(3):299-303.
XU Qi-gong, XI Bei—dou, HE Lian—sheng, et al. Research on non—
point pollution sources in Daning River watershed of the Three Georges
Reservoir{J]. Chinese Journal of Environment Engineering, 2008,2(3) .
299-303.

[28] AR . =W IX B R/l s IS PRI ST D). I A
Aolb K2, 2008.

HAO Jun—ping. Study on non—point source pollution simulation of rep—
resentative small watershed in the Three Gorges Reservoir Area[D].
Wuhan: Huazhong Agricultural University, 2008.

[29] Shen Z Y, Hong Q, Yu H, et al. Parameter uncertainty analysis of the
non—point source pollution in the Daning River watershed of the Three
Gorges Reservoir Region, China[J]. Sci Total Environ, 2008, 405(1-
3):195-205.

[301 BE0k, 250, | P BREWE X I REIE N S RE S

BT AT 22447, 2007, 26(3) : 857-862.
CAO Yan-long, LI Chong-ming, KAN Ping. Evaluating and clustering
analysis of non—point source pollution in Chongging Three Gorges
Reservoir Region[J]. Journal of Agro~Environment Science, 2007,26(3):
857-862.

BUABE, B & 8 I =0 XK/NMREE T IS YL BUR 5 R i

Jiti : AT M X 2 2K BRI ARl PRI AL 224, 2006, 25CGEH)) -
665-669.
ZHOU Shu-chun, CHEN Bei, CHENG Chuan. Non—point source pol-
lution and control strategy in a small town of Three Gorges Reservoir: A
case study in Fenshui of Wanzhou[J]. Journal of Agro—Environmens
Science, 2006, 25(Suppl ) : 665-669.

[32] WHLE GEt R 2007 SEWHLA R ST 4E LM, bt P E S
L, 2007.

Hubei Provinciai Bureau of Statistics. Hubei rural statistical yearbook
(2007)[M]. Beijing: China Statistical Publishing House, 2007.

[33] 5k3EMs, 2= B, 7 B, 45 Bl SR IS PR AT S B Xt
). B AIFFER R R, 2010(4):51-55.

ZHANG Ying—peng, LI Yan, SUN Ming, et al. Sources analysis and the

prevention and control measures of agricultural non—point source pollu—
tion in Weishan Island[J]. Environment and Sustanable Development,

2010(4):51-55.

BYURA ELD 7,0 B, % PRSI ARG Y 6 KR
ARPEAT]. BRERL A S5 E L, 2011, 36(5) : 164-168.

ZHOU Jun, MA Yun, YE Zhen, et al. Load and status evaluation of a—
gricultural non—point source pollution in Ashi River Basin[]]. Environ—
mental Science and Management, 2011, 36(5) : 164-168.

B51RIER, 7 B, AhkE, 5. FEARV IR TS YL ry s HIBOR At
[J]. BH 4R, 2005, 23(4) : 47-51.

ZHU Zhao-liang, SUN Bo, YANG Lin—zhang, et al. Policy and counter—
measures to control non—point pollution of agriculture in China[J]. Sci—
ence and Technology Review, 2005, 23(4) :47-51.

BelA ZEm 2,5z, 5% HPHTREAR G RS X BE

XHSRBTIEL]. BMEALE 5 E B, 2011, 36(2):46-48.
ZHOU Jun, YE Zhen, MA Yun, et al. Research on the characters of a—
gricultural non—point pollution and control countermeasures in Mudan
River Basin[J]. Environmental Science and Management, 2011, 36(2) .
46-48.

[37] BB T BT AR T PRSP BUR RS SR SE ). TR R,
2006(1):15-18.

XUE Xu-—chu. Status and countermeasures of agricultural non —point
source pollution in Ningbo[J]. Ningbo A gricultural Science and Tech—
nology, 2006(1):15-18.



