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Abstract

Fuxian Lake is a plateau-based freshwater lake. In recent ten years, with the rapid development of
the economy around the lake, the concentration of nitrogen and phosphorus in lake channels in-
creased significantly. To identify the main sources of pollution in Fuxian lake and provide a refer-
ence for the protection and management direction and theoretical guidance, the pollution status
of Fuxian Lake basin was analyzed and evaluated from the aspects of rural domestic pollution,
farmland runoff pollution, urban domestic pollution, phosphorous chemical pollution and tourism
pollution, respectively, based on years of field investigation and the indexes detection and analy-
sis such as chemical oxygen demand (COD), total nitrogen, total phosphorus. The results showed
that the pollution in Fuxian Lake basin mainly came from the rural non-point source pollution,
urban domestic pollution, waste phosphate rock area pollution, tourism pollution and other as-
pects, among which the most important source of pollution was the rural non-point source pollu-
tion, including watershed village pollution, human and animal excrement pollution, rural waste
pollution, and farmland runoff pollution in the basin. The COD, total nitrogen and total phospho-
rus from rural non-point source pollution accounted for 94.81%, 94.85% and 87.79% of the total
pollution into the lake, respectively. Among them, the farmland runoff pollution was the most im-
portant component of rural non-point source pollution.
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1. 5|8

HEBOKFITTZ, NLPKBEIED, R ECE 5 T KA BOKBIE[ 1] [2]. ek, B E
Gut R, LAV K R AT KRGS, S EERIAE HB A, R IIE K SRR B 34 12
AT[31 (4] [5]o FNE[6]55 NI I 73 Bl sl N s 1 S s Gl i, B2t DLW I AE SR /K T Bl Dy
AlI7KTS Gl J A2 1 X0 R8BS 4 P [ 7155 N\ i 3 xot LR TATE BRIt 7, 45 HE RO 2R 35 K
SRR AR GRS R G UK R BESURIE 2 (0 3 D8 R R [ 8 138 3 ST [ I3V £ 1 2 1
FC, PR HARO IR E AR S QAR . XIFRG[O AR I 0 R W E IR T, A5 A YRS Qe e
ISZI o BERTIIE A TS Fe™ B, ASSCHESALSIREOT B 1R i5 S HEBOH 7T, 3%
MG CODY BB S BESETRRR, DU PeAl s A G E TSR 0 — e I BLIg AT 32 .

2. FAGAFISIEEE SR
2.1. BARFERR

TN, T =8 RET AR, B, L5 TR =854, mlulkEl, Jbihg o R4
60 km, Jb& 24°21728"5 24°38'00" 2 ], ZRZ: 102°49'12"5 102°5726" 2 18] HeAlIH H Ak w45 VT2 oG
KR, AR ZHRISEHEIE 674.69 km®, W EFE 1722.5 m B, AKIRHAL) 216.6 km®, K2
31.4 km, WAL 11.8 km, HFLEKZ) 100.8 kme HA KK AL 158.9 m, P14 952 m,
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N E KEL 2062 12 m®, A=MEWAEKEZ R, Y5 mEE BiiaEKER 72.8% [10]. il
WA HERE . BTt FREA. iR MR K LA TR .

FHAL T 50 TV v BRI 2 X, % X I B U v A, AR VR ZE R[] FRAL A S # 2=
AAUE, PRALEIHL X AP35 <R 15.5°C, RN EN 800~1100 mm, AKEFFERNTHENE, LT
1200~1900 mm 2 [i], 4FH B/ ECH 2000~2400 h [12].

PoAlT TSR AT N BT IE 103 4%, HrP BRI 20 4. KA KT 30 km? (04 3 4, mfAL
T 10 km® ] 30 km” Z (A ({54 6 2k, /NT 10 km® B9 18 25[13]. H W TRLIE A5 ¥ 117] 5 H 378 2408 I A BRI AT o

2.2. SR FER
AR AL TSI YOI =8, KT B & 5 AME, £ 117,869 R ANCGESNIRA DTSR,

TR NE K 2 NME, 2929229 N BT EAGEE IR 1AM, 218031 A. 8 HHZIA 238 NHRA,
MNOZN 155,129 A[14], W& 1.

Table 1. Administrative division table of the Fuxian Lake basin

F 1L ARSI TRXRIER

B4 P E AR (km?) 7K AR (km?) INEION) e
B R 299.5 129 117,869 RS, . AT, 0. JuME

29k TG AR w2/ N i N A SR = LI RN

IR 104 68.1 29,229 ST . BT, =B AT WA RER
B 59.5 19.5 8031 H I R AN EAT)
&t 463 216.6 155,129

WA ARAL AR 7, AR B T LA B IR md Ak ) o it ] L e i o5 U
F&, RIS, AKX AruiBigh RS S IX .

T A7 1 b 1 P AR5 050 DL P 1, e ARolk F 2 222.67 km?, 1 36.71%; $EALTEIT TR EI AR Z) 214.61
km?®, 15 32.06%; R4, B HHL 198.71 km?, (5 26.16%; 4 HAB A 5 5.07%.
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e g

AR RO ST kR« HAlR R A

Figure 1. Land use type scale map of the Fuxian Lake basin
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3. WEBEFMEIAR BT S EIRE 54

AR A S GUR AL RR IR A AR i RAETE TS K R AR IE SR 257 AR AR RS G B S IR
ARG AN Tl U5 G (BB (b AN AL T Al SRl ll v e o
3.1. REEIFRSRBF I

A TR e 2 B PIRANS LTS P MFIEAR ARG 5o
3.1.1. RIHARAEFESRABRT 7

GHURA LGRS 13.47 3N, HAARNERAEFGK. & &I AT IR AN EiE T 5
ORI . HR BTSRRI R A N D B VS5 KR L1008 37 LION-R), AR5 K75 G b iics &
NS E TR IR 2,

Table 2. Estimation of the village sewage discharge and the amount into the lake in the basin

F 2 REAESKABERNBEGE

izt NEHCE HefUR & NI 14]
K& (m’/a) 13.51 181.98 x 10* 90.99 x 10*
COD (t/a) 0.23x 107" 3098.22 1549.11
HE(Va) 0.99 x10°* 133.40 66.70
ST (t/a) 0.20 x 107 26.90 13.45

A2 T DU R A RUK AR B e, RN T AR IS 15 AR AT AL B B B B T
Herp ARG KIS 4 CODL BB EBERT 50% e 4 B HECE] 1 PeAls g AW ie ek Sl K itid
JT —5E A

TR A TR EERR R N, L 70,313 3k, ABESERMERE L 9931 3k, 4 95% KA E I
A B E R0, N &P A NIRRT A RN 3 fras. ARG & FE(E
Ty g i A R AL B S R AR 2D 10%HE A NBAE S, ] WA N AU B N B 2R
COD. B&. EWBFAIREERRIEN.

Table 3. Estimation of human and animal manure production and inflow into the lake

T3 ABEESLEERNSEMGE

- PR B (t/a) N
Rl & R it (t/a)
COD 5221.62 3704.31 8925.83 892.62
BA 1150.43 592.70 1743.13 174.33
PR 307.20 94.32 401.52 40.14

YRR S oK, R ERSENEH A AEEIR 2 0.50 kg, % 13.47 73 NS5 HAiZ i i b
AR RN 2.46 Jil, LIRSS, AR R A A2 1 COD 2904 2.46 x 10° t/a, SELIN 1.23 x
10° t/a, MBEZ1H 49.20 t/a, 439 S B A B 10%. 0.5%. 0.2%/E 4 Hor, Wil REMEIEES 4.92
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x 10° t/a, (1R 20%, TWUGIK AR R4 1) COD 17K 492 t/a, HRLIN 24.6 t/a, B LN 9.84
tla, 75l S S 20%; BJE AT AR AR ROHIE =1 20%HE N EIHEALS (G 4). IR b
AR RAAETERIR IR ST A BB, BIHEANBIA R, S EeiE e 7 — e misgs, mET
W KARE FRAG IR .

Table 4. Estimation table of the rural garbage pollution
4. RIS REER

se b BE RERFIE R N
H (t/a) (t/a) (t/a)
AR PNy 2.46 x 10* 4.92 x 10° 9.84 x 10?
COD (LS 10%) 2.46 x 103 4.92 x 10? 98.40
MARUE R 0.5%) 1.23 x 107 24.60 4.92
SR E 0.2%) 4920 9.84 1.97

3.1.2. REBARBERSEBHASH

TRITAR B ALY Y T B4 it I R 1 2434 B AR LTS S o 45T A o, SRAl i ke 6.86 < 10°
hm? (X K H AT L (X 52423 3109 3.73 % 10° hm? A1 3.13 x 10° hm?), LR ik 20735.40 t/a. WA K
Fiy PSS VHEYAERIAEOR, FERMIEEZ, 2005 RN 50%LA 1o SIS P AR P b
2958 3.00 t/(hm™a), FrE R BB &5 3% 0.60~0.90 t/(hm™a)Fl 0.15~0.30 t/(hm™a) (7% 5).

Table 5. Pollution table of farmland runoff in Fuxian Lake basin

= 5. AR RBERSRRE

B 15 RHEE t/a TRV ta
= (hm?) COD B AT COD B B
T 4292.92 1609.84 386.36 32.20 1126.89 270.45 22.54
| 2153.13 807.41 193.78 16.15 565.19 135.64 11.30
Loy 429.64 161.11 38.67 322 112.78 27.07 2.26
it 2291.90 2578.36 618.81 51.57 1804.85 433.16 36.10

MF 5 g, SEIS59WIR) COD HilE &iT 4 2578.36 t/a. AR A 114 618.81 ta. Mk
HE R A 1140 51.57 t/a, V594 COD. &% BN 74 1804.85 t/a. 433.16 t/as 36.10 t/a. HT
TSGR AT A, IR AR FEAL BB E ™, AL AE RS e COD. BVR BB 70%HE N4 R,
RN

A 25 et IR KL E . A E 2 A BoRECS AT IEEEH 200 Ak 2y, HAPaHuik 22
5 70%, BEi5Ye v,

3.2. RS RIS B 24
BARFAL AL A ETL B B, WA 1029 2.04 5. HIATGE 6), ZEWE R ABE/KEL 200

L/(N\-K), Ho COD %70 g/(N-K), BEEL 10 g(N-K), BBEL 1.5 g(N-K)o #0 WA G KA
KT ARFEHER, (BiZ75 K] RN, BUIRACEEEZ) 3000 t/d, 5 10,000 t/d AW T RRARAR E HLT
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3.3. MBRFHA XKSRBF T

TEALS IR SR 5, 2 30 EEEN TR A TR RiE, Z RO R st 22 . A
iSRRG, SRR CIER, BTN BT X AR ST 208 hm®, A 5.1 hm® [~ X FF
KRG E R e, B HERE RS HENE . i Ah, ORGSR O 2G5 G IR H 16 KER
R HEy 19.2 hm®, HEE 7RG, B KR D X AR XA AN AR KAk sz 235 4, B
TN i 3 K A4 T 5 e

Table 6. Analysis of urban domestic pollution

= o. WHEEE SR

saki M FhfE s PR E %EP SEFEHEBN  ARACER N RN &
(t/a) (t/a) (t/a) HE(t/a) (t/a) (t/a)
SR 148.92 x 10* - - - - -
COD 521.22 107.32 88.88 12.90 206.95 219.85
R 74.46 20.41 10.40 7.01 27.03 34.04
Mk 11.17 1.94 1.26 0.48 4.62 5.10

PAVSKACEE) ™ DAORAEER S et

#IE SETKEMR ol g 008 1 S0% %18

LWL, AR E IR SR 0 R AN EURH S IR HE O B LD R BB 28.56 MRS TR
I M 0ol R IR 7 M T S A SR AR IR R R AR D) R~ S AR B, R bR AR R A5 Al 15 Qe & i AT 7
A5 IR A A R N T )L 00N 7.50 ta

3.4. IRFRSRIVKBIR 247

AR A TGS 300 228, AT HIRALZ) 7300 5K, GRS /KEL 1827 Ji t. Hrys/K) AL
13.1 Jit, 15 71.7%, BEVG/KEFZATEL 2.3 T t, 15 12.6%, FIRL 15.7%5/K B 5 403 5 HE
SRR LR 7. RUEX B RN 600 t, WHRIEIE .

Table 7. Estimation of tourism pollution discharge and the amount into the lake in the basin

R REIRES RS NIEGE

K COD B o N
(t/a) (t/a) (t/a) (t/a) ik
VK AbEE 131,042 6.55 1.97 0.13 FEHR— 2% A HEObRUE LT
25 7K A 38 15 it Ab 2 22,970 8.37 0.92 0.18
A T VEE R 11,250 4.10 0.45 0.09 TR AR
o COD,;: 364.5 mg/L
1 5 kb 3R 15,978 5.82 0.64 0.13 B 40 me/L
HHEHK 1480 0.54 0.06 0.01 S 8 mg/L
FehE A 182,720 25.39 4.03 0.54
NI & 17.77 2.82 0.38

xf IR GE RBEAT T e R, DAl IR 5 el A AR RS e BT g IRFARED X
TR I5 A S AN T T, o, AR T RS Ge(BAR U T e N & FE5 4 AR 5 4
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ARG Y i RV YL, H CDO. RA . BB E & H ST A BN 94.81%, 94.85%,
87.79%. A% ARG G X Ie AR T IR T5 G e & B R 70 (5 8)o W I, 28 TS H Al 7K o iR AT (R4
EH, NMTEEETTANEES AT, UHERBRRGS, SF AR AL IR AR 25 18 & .
4. g

S T AL A 3 e A AR S R i, BRI TR Ak

1) TeAlI I s Gl A . RIS e AT TS e . IR AR XV Y. RIS YA

Table 8. Statistics of pollution sources in Fuxian Lake basin

= 8. FAHRBISFIRG

COD (t/a) HE(t/a) S (va)

1R (RO B BN
TR VR B 1549.11 66.70 13.45
UNCE LIRS 892.62 174.33 40.14
A TS B AT LIRS Y 98.40 4.92 1.97
QR ERTNEE S 1804.85 433.16 36.10
it 4344.98 679.11 91.66
WA ARG R 219.85 34.04 5.10
JE AR X 75 G - - 7.50
el s B 17.77 2.82 0.38
&t 4582.60 715.97 104.64

2) AMTHIRTS G BRI VE V5 s N SE(ET5 g% AP35 AR AR5 G, 2 s K
HHE, H CDO. M. S S BT NS ) 94.81%, 94.85%, 87.79%. 1, fKHZE
T G SR AT TH RS Fe b B 32 B AL 4o

A0, EERHRANS K AT R E B, N B T TR RS GG B, A DA AR TS . Bk
T RS RS REEL, 285 T

& H
B HE T RE R S2(202210516); = A RHL T RIRIBEE FHEIUE 2017FG001(-101).
SE 3k
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