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Fig. 1 Distribution of water resources in Yiwu
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Fig. 2 Water quality in 6 cross sections of the main stream of the Yiwu River during 2014—2018
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Fig. 3 Schematic diagram of incoming water composition of the Yiwu River



%4 FRAE . TLKHIA R X S VTR 5 G 677 D8 R 53 Ar 1161

B 4 R T oK SR R it St LAk, BT SEHURNTG K AL BE T R A TS Y ) B AR
fho K4 R, AAM MRS B, M AR 748 kg-d™' £ /5 2 R AY 2238 kg d ',
PR T 245 . FRBIHE, SR LA T T B R R T (R O A B T Y 1.4 4. S K SOk
MY RER IC % T R N AEAE Z 5 W . — 7 T, i R R o) b 3 7 A 0 TR RS e ) B DA R
Ly 75—, m VLA DL FAC K X F 2R X, SRR KT, 3 b X A R TS
AU DX s K R KA A RS YL o R VXS S VLTS e v ko i T A% W A L B e ) T
7t

2500 600 500 60

O Wi ° - - = ] ] ~
Ea =l B H50
=~ 2000F ® ‘)SUIL N ~ 400} °® &{)lu -
o o UK M 1450 2 % o 5K ¢ @
on f o0 H40 =
< 1s00f é < 300 g
£ . 300 & F 130 &
(3 ) BB
B 1000} FooE a0} : =
w S5 o= 120
g IES- S :
= soof| o . = Faoof o olHi0 S
x H . s

o 2, 9, [[*e,[[TeetlHoO ollle eeelleeees [ leee eoll,

3 oL sl i ELERmL ml BLE

S i ~ R > B
W T 44 FR VKT TR 44 FR
(a) WA A ML (b) SmE TR AR AL

B4 20142018 FXETFR. ORFISKLE SERMAGE
Fig. 4 Pollutant load in the main stream, tributaries and sewage plants of Yiwu River from 2014 to 2018
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Table 1 Operation parameters and time of construction and upgrade of sewage treatment plants in Yiwu
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Table 2 Reference value of pollutant concentrations in the
effluent of sewage treatment plants

TG (SRR

i V5K (mg-L™)

coD A EEE BA

TSR 2123 022 024 9.12
PTG E) ™ 1503 019 023 836
KBRS 1290 0.16 0.18 6.87
a5 19.61 033 0.11 11.55
JEETEAKMEE)T 1523 026 021 1027
TIARTGKAEI 1745 028 0.19 6.10
IR 1748 061 0.10 691
SCEEEKAL BT 2258 026 0.28  8.54
ISR 1335 028 0.19 8.52

20184 F=7K 1]

ARRIEARAET 2023 022 011 7.03
BLIS KA BT 1942 097 026 12.49
KRBRISAKABT 14.03 034 013 9.60
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JEEEKEH)T 1661 024 023 1228
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FUTEAKAREETT 1458 049 023 12.17
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Table 3  Point source pollution load accounting in

2014 and 2018
o TG A HERL/ (taT)
DY TG , ,
cop AHA  EBE HAA
20144F Mt 47633 158.78  63.51. 1905.3

pNCRCy/ s 743 079 065  29.16
UEMAREY ¢S 874.1 27.56 . 12.59
KBRIEKAEEET 848 148 1.01  50.86
Phatis AT 3304 481 1.83
JREERAEET 2011 319 282 1416
ARSI 4877 765 647

524.53

171.99
20184F

215.44
IMET5 KA EL 95.6 263 061  49.82
SRR AL 6778 642 62

G ARAR B 3364  9.18 5 2472

202.16

Mt 31623  63.71 37.17 1632.77
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Table 4 Statistics land cover area by remote sensing
image classification

Ehy RIS oo Botlit%  EAVKkm?
KK 30 087 2.44 27.1
AR FNE 1 576 108 46.65 518.5
20144 B 306 120 24.79 275.5
A R el 318 045 25.75 286.2
R A Al 4582 0.37 4.1
KK 26 833 2.17 24.1
MR Hb AR 586 967 47.53 5283
2018%F I 283 817 22.98 255.4
A TR bl 328 766 26.62 295.9
PR AN A 8559 0.69 7.7

WD T 2001 ka®, R H R T AR N T 9.8 km?, AL T M 1T AR (K R R A 7.3%, K Ml RN BT M T
BB R 1.9%, — 7T, SCETT LAY A HOCh 5 09 7= b 254 AN W7 kg, 350N 10 i skt 1) B
by S5, SCE T ER A R A DXAR BRI AR BRI M 4B A2 A TR A ) A 1 P b AR A
iy ml AR, O U TR R KRR, AR R s Y AR TR A R SR e A
P97 km?, T K B AR DS D T 3.0 ke, FR 43 8 M DX N E AR <R LU A/ NRRE B Bl ) B R AR RS
5Bl T K S8 BT R R A AR R AR R TR s 2 . Hodh, R A T KR I X K s

(C4= L= P 4

AR AL bt ) 26 B ) S A A T DS e, A R s R 2R R AR RS A E .
F T 1 U5 e 07 ey 5 A DS T B AR I R BURAE L, 2 A% B8 A b R P 2K R A Al s il T i R T
BT 7 — 26 DA BT R, {EL ] A At DX AT s 2D o S i b R 2 2R ) A A R R
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090 6F T I35 e S 5 A R AR 764 \9S 14 1909
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R, o Ak 25 7 | T 75 2 7 25 1 ki WO 1845 018 T3S0
A BE AT i A ) FE 2 8 i AR B s RS 0 S YL MILAIRME 28242 7060 2824  423.62
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IR CODY5 Y 1 fif 5T Mk fie R A Je 1 e H L (o 12 KHARPT 35075 58458 11692 1169.16
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Abstract This study evaluated the change in water quality of the Yiwu River Basin from 2014 to 2018 and the
impact of the five water treatment action on the pollutant load reduction, and calculated the effects of upgrading
wastewater treatment plants and conversion of farmland to forest and grassland on the reduction of pollution
load from point and non-point sources. Suggestions are given for the next stage of point source and non-point
source pollution load reduction. Results show-that the water quality of the main stream of Yiwu River improved
significantly from 2014 to 2018. The monthly average concentration of COD and total phosphorus steadily
reached Class III of the environmental quality standard for surface water, and the annual average concentration
of ammonia was also lower than the limit of Class IlI. Compared with the statistics in 2014, the point source
loads of COD, ammonia nitrogen, total phosphorus and total nitrogen in 2018 were reduced by 1 601.0, 95.1,
26.3 and 272.5 t-a”', respectively, with reduction rates of 33.6%, 59.9%, 41.5% and 14.3%, respectively. The
pollution loads of non-point source COD, ammonia nitrogen, total phosphorus and total nitrogen were reduced
by 1 998.5, 148.0,367.1 and 33.7 t-a”', respectively, with a reduction rate of 12.23%. The reduction of COD,
ammonia nitrogen and total phosphorus was mainly contributed by the point source pollution control measures,
while the reduction of total nitrogen was mainly contributed by the point source pollution control measures. In
order-to promote water environmental pollution control in Yiwu, it is suggested that the effluent quality
requirements of sewage treatment plants should be carefully formulated that are suitable for local conditions, and
the alternative low-cost ecological treatment mode should be chosen. It is also suggested to strengthen the
ecological restoration of the river basin, make full use of various natural water bodies such as ponds, pools,
reservoirs, streams, rivers and lakes, and build a blue-green space of the river basin with healthy water ecology
as the main line.

Keywords five water treatment; water pollutant load reduction; sewage treatment plant upgrade; pollution
control; non-point source pollution
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