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External pollution source load and contribution of urban eutrophic lakes—Taking Lake
Houguanhu of Wuhan as an example *
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Abstract: To explore the pollution sources and contribution rate of urban eutrophication lakes, a typical eutrophic lake ( Lake
Houguanhu in Wuhan) in the Yangize River Basin was selected for research. With the field-measurement method, the mean-con-
centration method and the pollution-discharge-coefficient method, the external pollutant sources (including point source and non-
point source) of Lake Houguanhu was analyzed. Non-point sources (NPS) were further divided into several source types, such as
the pollutants from the rural life, the agricultural planting, the aquaculture, the livestock, the poultry farming and the urban run-
off. Results show that the COD in Lake Houguanhu is mainly from the point source with a contribution rate of 54% , total phosphor-
us is mainly from the non-point sources with a rate of 71%. Further exploring the main non-point sources, it is found that the total
phosphorus is mainly from the agricultural planting and aquaculture, with the contribution rates of 41% and 30% , respectively. The
largest contribution of COD, ammonia nitrogen and total nitrogen in NPS is urban runoff, with contribution rates of 61% , 53% and
37% , respectively. For administrative districts, the highest contribution rates of COD, ammonia nitrogen, total nitrogen and total
phosphorus emissions are Zhuankou Street Office (25.24% ), Caidian Street Office (23.28% ), Yongfeng Street Office (24.04% )
and Daji Street Office (26.15% ). Results indicated that, with point source treatment of the Zhuankou Street and the Yongfeng
Street, the COD and ammonia nitrogen loads can be effectively reduced. The agricultural non-point source pollution prevention and

control of Daji Street is the focus of total phosphorus management in Lake Houguanhu Basin.

« 2019-05-27 ik ; 2019-11-24 B k.
ER A RFLFEL T H (41807471) ¥E Bl
wx IMAEVEF ; E-mail ; wangyg@ cug.edu.cn.



942 J. Lake Sei. (#a#F%),2020,32(4)

Keywords: Eutrophic lake; pollution source loads; contribution rates; pollution prevention and control; Lake Houguanhu

SR IS e ) S R R B T Tk, X s A R AR TS JON R — W — IR B
ARBMEF . AT, [BISE K AT Y PR 75 ey 7 A FIHE O B0 1 T A TA R PR ™ 1
MNITFATIEY A BE A7 I XSRS AR 0 A T A DA S TR DA i =

ERDUHE AR AT A ST AR O, S VTR B B0 T BT, 7 VLR A A 2 e Sy R b 2 R e
KT SCWAE R BT rh A HE 2 TEMRALVE A . BRI T 2%, 22 DU i 2 WA v, I B 80 2 T A s 7Kk
P, FCAE DU A 2 Ji AT 36 JE Y SO T (EL R ) DX B 1T TRl A 7 8 DR R R A 22
TEIF R, 15 P B HERCRE S R, S B0In A AR S TG 5 K BT A MR R 8 R AL K AR 28 XU i 451 2
A I T AT (0 A A I R TS SRR L, R I3 B 1 DG R 3 2 R S Oy 5
BT B W R 3 e R B T R TS Y R X 5, B — O R T R R W
4T R RBEGE I N K R BON R 2%, HUB G 1 iQDUTT A9 = X\ i o, 95 ok PR AT R A Tl A5 7K
AT R A AT PN AR A A T A R TR A5 e S Ty TGk A T g AT I A T SRR IR G
TR E A R T B A5 Qe Tk, ASSOR ISk 5 90 s SR AR ES & R AL D7 i 0 T I B R 0 75
QEAWIL, FFARAT ARG R IR A [RIAT BUX A 75 G 6 A BTk <.

1 RRBREFTZE

1.1 FEEREST R

JE B TAE A iU (30°28" ~30°33'N, 114°0" ~ 114°8'E) , Ab T8 6 X iU = $REE15 S0 i
Z 8], 4 DXBE N S5 — A, ol il ) (RN ) (i R i) RIS S F ) 2R IS
TP SR AR 40.81 km? | FRER K 194.3 km, LK ALY 222.42 km® , KBCF /R 16.5C , BRI 4
58 A, AP X R T B 1236 mm. Y SsRi Fel N A5 A 45 m) DX DB IX AR BEH AR TF R X (2TFIX) , N
FESEAN X kB o R B SR I 2 I R GRS , BRDUERTT DX A I AL X Ak S
S (A La).

JE BRI, KB H AR TR 2 A AR 3 RO K IR — 2 AR DX R DU K 55 R i
I (2013— 2017 4F) S TF 2045 B 99 4% 1890 7K J52 s 0098 A 14728 A A S5 AR B2 501, 45 R R I T
AR SR B AR 2R AL IV 2, 2 BUK B IR A R 3, 2 BORAR N 7 B A LB, i 1b B
7R BB IR R R TR A I R SR AL R R X O B SR AOIRAS. 2016 SRR B WK R B ) B T 4
173, PRI AR SCHEFF 2016 AF 3 A A I AT B A SCBOE BEAT 5 B 190 ) 175 S DU T , AR 52 R B AR Y

113°55'30" 114°00" 114°4'30" 114°9'0” 114°13'30" v K] o A e A
: : : : : soo Jaxi BAR - %%ﬁﬁ&"fb?‘é%&v
s RO
= 4sr -*-/\
Il /'
= 4.0+
o
4 [V
< 351 % ]
(=]
a 3 30}
o SR =
] E 25t in =
= %
io & 20+ =
e
S 15t .
(=3 -
i 1.0}
3 0.5
@
& 0 i I
2 2013 2014 2015 2016 2017 4F

P15 ) X7 B A T B X A () AR A2 4R (2013— 2017 4F) (b)

Fig.1 Lake Houguanhu regional location and administrative division(a) ,its water quality (from 2013 to 2017) (b)
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Fig.2 Calculation method for contribution rate of watershed pollution source emissions in Lake Houguanhu Basin
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Tab.1 Calculation equations of discharge coefficient method
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Tab.2 Coefficients of different pollution sources into lake
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Fig.3 Distribution of pollutions sources outlets along the Lake Houguanhu
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Tab.3 The amount of outlets into the lake in Lake Houguanhu Basin
- NI, SRR (Va)
Hevs 024k Hevs 8o
COD HA BR LA
DX 1 722.770 81.76 146.00 10.59
Hef X 21 789.11 80.36 100.90 10.89
ZIFIX. 22 865.52 34.72 44.98 4.01
it 44 2377.33 196.84 291.88 25.49
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Fig.4 Contribution rate of different pollution sources in non-point source
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Tab.4 Total amount of pollution into the Lake Houguanhu
i H COD/(t/a) RA/ (Va) BE/ (Va) B/ (Va)
J=¢/ 2377.33 196.84 291.88 25.49
TR 2020.63 233.14 402.49 63.92
A1t 4397.96 429.98 694.37 89.41
T 5 1L 46% 54% 58% 71%
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COD ZA B A MBS Ye kL 23 [ 534 (151 6) .
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Tab.5 Pollution discharge and contribution rate of different street offices in Lake Houguanhu
| Hegit/ (1) DUHREE/ %
EZ P
CoD AR BA JE CoD AR A R
S 957.39 100.10 142.95 17.77 21.77 23.28 20.59 19.87
Z LI 288.53 32.93 52.20 7.80 6.56 7.66 7.52 8.72
LSEXEpIN 151.84 21.93 41.19 8.96 3.45 5.10 5.93 10.02
BT 225.79 27.74 53.62 9.07 5.13 6.45 7.72 10.14
KEEH I 831.96 91.19 156.86 23.38 18.92 21.21 22.59 26.15
TR I 1.32 0.18 0.34 0.07 0.03 0.04 0.05 0.07
PCANFEIPIN 1109.95 62.09 80.29 9.05 25.24 14.44 11.56 10.12
IEX DI 831.20 93.82 166.91 13.33 18.90 21.82 24.04 14.91

HH 3 5 TN, 48 COD (1) =235 Y HE oTmk b, il OV I 2% A o AR SR A I 45 TR 25.24% (\21.77% Al
18.92% , =& Z Ml f7 B COD HERL ) 65.92% 5 L FH X (47 E A5 75 7 COD 19 18.9% . X & H 0 J5 B 1% COD
FEORIETHES O 30 R AR A A TS V5K, X S KA 5 B R D R B A O R R X, iR
R AT YR, PR ] COD 5 28 7™ % JT 8 3 U I ) A 06 T /K A B, 44 w8 T /K A8 I AL B 3R
FAb AL, SRS Y DTk T, STER A7 LGHE A AT = SR ) A I K IR EE BT IR, o LA R 23.28%
21.82% 1 21.21% . SEAYIS Y STk, TTER A7 HCHREAS AT = 00 Rk £ 00 R I R 00, o5 b o 51 R
24.04% ,22.59% F1 20.59% . S EEOR B FREME I E I, 215 26.15% F1 19.87% , HoAx I gk HE
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