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Abstract

Taking the Xiangxi River Basin of the Three Gorges Reservoir Area (TGRA) as the research area, the output
coefficients of different pollution source load models were determined by means of field observation expe-
riments and literature review, and the three pollution source loads of land use, animal husbandry and resi-
dential life in the small Xiangxi River Basin were estimated. The results indicate that forest land and dry
land are the biggest contribution factors in the load of land use pollution sources. The order of nitrogen load
of different pollution sources from high to low is livestock and poultry breeding, land use, domestic pollu-
tion, while the order of phosphorus load of different pollution sources from high to low is land use, livestock
breeding, domestic pollution. Therefore, reasonable farmland management, optimized control methods of
forest and dry land fertilization and sewage discharge of livestock and poultry breeding are of great impor-
tance to the prevention and control of total nitrogen and phosphorus in the Xiangxi River basin of TGRA.
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Table 1. The land use of the Xiangxi River basin
= 1. ERE A AERE

T R FH 2 Y TR (km®) H R TR L 1 (%)
1 7K H 54.81 1.74
2 it 120.02 3.81
3 it 2774.70 88.08
4 e 15.12 0.48
5 Hitth 164.13 521
6 KAk 16.07 0.51
7 L b 5.36 0.17
8 &t 3150.21 100

BEAE =K EE AR5, DX NN CTHEAT T KB R, X3 AN DRI p g, B X & R il &2
BUAFRIEA 8. FRAFE T, WEER CLUUESGITHES) KFERHEA KX E 2010 FFEBUF TIEHRE %
TR, 15 H 2010 FFFEFFIRAR A TN 13,1251 75N, BRI S BRI N : 4 2624 3k, 4% 312,519
sk, £ 107,249 3k, KE 378,200 K.
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Figure 1. The location of the Xiangxi River basin
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3.1. ML RGEE

Johns [13]F 1996 SN 1 th RECEAL, BRI SIN THE R . NHSEDRIER, @EALAE LR HI S5 S gk i 1Y
AE RS e b Ao R R A b o BRSO TR AL 1 AR RS G G R, B 1 R AR e R AL F) R gt
BEEAR 7 o0 S 0 et (A e R 0 B P, DA RIRU SR )R S R AU FU 4R B 1 — b By — S RS L Y
Jitke

o th RO SO R,

L= zl:E [4.(1,)]

K LOWETRDIRS IR E 05 B FRIE s AR SR L i B AE DT ) 4, 0 @ S8R SR
AR ERER i PR R OB . N8R LOASS i fE RN .

3.2. FREMIHRY

3.2.1. LHFIAME RS

TE WA I R P 2R AL Stk b, BRI HE AR B I R e 2 D SR AN L M I . B N R
T T B T A 0 A K B, B R G, 1A N e R B, T IR BRI SR B R B
(ERAE K. AR, 55— AR R 2R AT A MR ST R, a2 SRR R A .

IR AT B = e P X YR AT 1L W 12 AN R R AR /N X 3 6 RS AR, A R R AR
T/ X AR 45 L% 2.

Table 2. Runoff and TN and TP load of observation station under different land cover
2. FEEHBSEXBERNXAER. TN 0 TP Hafr

T Tl b 7 w2 Y T F(m?) YR 2 (m®) TN (mg/L) TP (mg/L)
01 i 20%5 20 3.307 1.625 0.02
02 i 20%5 20 8316 2.443 0.019
03 L) 20 x5 20 11.282 2.943 0.019
04 LiER ) 20%5 20 13.519 0.297 0.019
05 i 20%5 20 15.907 0.365 0.02
06 T+ 20 x5 20 18.126 0.531 0.019
07 R 20 x5 20 22.0118 2.772 0.019
08 KR 20%5 20 25.983 2.993 0.018
09 FEEL 20%5 20 28.704 1.429 0.017
10 fia= 20 x5 20 30.805 1.346 0.016
11 xof HE 20 x5 20 34787 0.36 0.015
12 xof R 20 x5 20 39.092 0.157 0.013
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R P, R 12 DA R G T BARIAU N X 3 3 26 RO IR KRN MRt AR, HE
M (GEHL) o 3K =S HUR] FHSTR (it 2R 8mT 3 o S0 A TS o R DX A R P SR il R 3 K
IKIBEE R AR U PR AR SR SCHRFRE [ 14] [15] [16]0  HHIMAT HY A BTN A 3] FH S 70 HE AR U6 3.

Table 3. The export coefficients values of different land use in the Xiangxi River basin

3. FRILHF AT it R

Bzt TN (t/km®a) TP (t/km*a)
WA 0.716 0.395

7K H 0.54 0.185

Fih 0.628 0.309

Mt 0.104 0.034

Fifh 0.282 0.037

Kk 0.58 0.164
AR HE 0.45 0.087

3.2.2. BHGRERERE
E =06k P (X R ] S dek K He 5 A R AT A SR AL P LB N RSO FE T R AR S B R I A, A5 R L 4.

Table 4. The investigation results of livestock and poultry manure disposal in typical watershed

4. BENARNREESFERE

. pAE A E4
i Ko EL | AR AL ELCPa AAEE HAR e (P
1 2 HHh AL 2 1 AHHLAE 3 2 AHLIE
2 2 Tt Hb K 1 2 AHLAE 10 2 AHLAE
3 1 At Hh 2 0 HHLAE 0 0 AHLIE
4 2 Tt b HE 0 2 AHLAE 0 0 AHLIE
5 1 b 2 2 EED 1N 2 1 AHLE
6 1 T HbHE TR 0 0 AHLAE 5 10 AHLAE
7 2 Hh 1 1 HHLAE 3 2 AHHLAE
8 1 T A 0 0 AL 5 2 AHLAE
9 1 o b HE 3 1 AL 2 0 AHLAE
10 2 o M HE T 2 2 AHLE 4 2 AHLAE

i /N AR PR A SR, SIHIRSCERBZIRH 17] [18] [19] [20], B 5E 7 I At 38 78 AR TR JE 5 St ) &1
B 5,

Table 5. The export coefficients of livestock and poultry in the Xiangxi River basin

5. BRAREESFERRENLRER

iH TN [kg/(ca-a)] TP [kg/(ca-a)]
4 7.320 0.310
Vi 1.390 0.142
ES 1.400 0.045
RXE 0.060 0.005
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TEAOHE R R I, R A EHRY) . b7 KA EEA—: RS BRI RN, &1
EAN, BT R MM, AR T AR IR . 5 R RO K, IR Rk LA Ay 2K ol 4
i, TR PA. thAh, ERTHEIRE S, AR, 29 90%1 R RO I EE N ALELE H, 445 1% A 1)
JER, B S SR A BN, DB — R IR R b FAE

KT NFEIRIHET RE, BHATCAM IS SUR[17]0 =0 X R A AT A R, SRR NI
BN 5.715 kg 1.17 kgo RAARIZEIR, HUIEIERMER, HARBEEHRBIHRESUKAE T, FARLH
21%. MRS ATETG K IEA A B RO B SRR B rh o e X P AT 1 DX A 33 oy 30 R 7K Ak B 82 it e 16225 Ay e
Je s RFSATETG KNSR B A A BE . 255 PR X SERREOL, 8 R AT Qe Ui th RECh: A
AEVERH REON: 1.872 [kg/(ca-a)], RGBS H RECN 0.214 [kg/(caa)].

33. itEER

R AN S I S 6 e 5 D) SCHR T A5 (0 25 T e (0 i HE AR, AR T e DX SRt i BB, Tt AR R
RAHSROAT A5 A A5 Qe S e i 4 SR LR 6.

Table 6. TN and TP load of different pollution sources in the Xiangxi River basin
= 6. mRIAMBAEISRIRIERIR TN, TP fafy

S9N L HUA TS A4 Ja RAE T () FATRIE S #it®
N 459.79 245.70 626.45 1331.94
TP 153.71 28.09 51.91 233.71
4. GRS

4.1. FELTHFIAEE. BRAEISESAT

R 7 PR ] AL R P ST AR 0 S A ST A5 ) A At R A AR OS] st R P S AR R TN
TP Fai i HAE WA 7. AR LHF IR S A BT L 2.

Table 7. Estimated TN and TP load of land use source in the Xiangxi River basin

F7. BEAURBLHFAABSRESR. DHAFTEER

Lt R S -t 1 TR R (km?) TN (t) TP (t)
WA 1 5.36 3.84 2.12
7k H 54.81 29.60 10.14
b 120.02 75.37 37.09
AR 2774.7 288.57 94.34
Fifh 164.13 46.28 6.07
piez 16.07 9.32 2.64
PN 15.12 6.80 1.32

§=8 -3 3150.21 459.79 153.71

MEPATELE S, WEE LR, WHKESR. SRR RR, HUCR R, FHAMUKE . 24 R
AL, DRUMR M T AR o R AN RIS AR A5 s 88.08%,  FIT LAAMK B AR S SRUHE IR o5 TSR HFBCR 1 63%, S HE
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Figure 2. Contribution figures of TN and TP of different land use in the Xiangxi River basin
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Figure 3. TN and TP load of different pollution sources in the Xiangxi River basin
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i A Tt A2 B 2 - R TS G 8 . X T ARG BRI R BB AT HECR, ORI S G HRS U
A e, TR FHHERO S BT B e R, GRS BRI B I, A AR e
L MR TS K HETBOR B2 = 0 e X A 0] /N s S e i o B

B
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