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Study on Water Environment Carrying Capacity of Typical Mountain Rivers—Taking Qingyuan County as an Example
WU De-hui' , CHEN Jun’, WU You-fu' et al

Zhejiang Huanbo Environmental Protection Technology Co.,Ltd., Lishui,Zhejiang 323000)
Abstract By field investigation of water environment,hydraulic characteristics and hydrodynamic conditions of rivers in Qingyuan County,a

(1.Qingyuan Branch of Lishui Ecological Environment Bureau, Lishui, Zhejiang 323800 ;2.

feasible mathematical model to quantitatively simulate the discharge of main pollutants was put forward.The verification of the model calibration
of relevant parameters were completed. Through the calculation of the model, the current water environmental capacity of chemical oxygen de-
mand ,ammonia nitrogen and total phosphorus in Qingyuan County were 410.39,13.93 and 0.45 t/a, respectively.19 relevant evaluation indexes
were selected from the three systems of water resources, water ecological environment and social economy in the establishment of a scientific e-
valuation index system.The fuzzy comprehensive evaluation model was used to study the water environment carrying capacity of Qingyuan Coun-
ty comprehensively from the time dimension.Results showed that the water environment carrying capacity was basically increasing year by year

from 2014 to 2019.
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Table 1 Data of water environment carrying capacity evaluation index in Qingyuan County from 2014 to 2019

7](?}(},?/%% Water resources system

NEK G P NHHRKE KB FK S A BHE K=
A0} Year Water resources Daily water Total water Total water Ecological
per capita consumption resources consumption water consum-
m’ per capita//L fom’ ¢ m’ ption //4Z, m®
2014 14 058.11 1 432.88 29.03 1.08 0.44
2015 15 099.66 1 246.36 31.06 0.94 0.47
2016 16 168.04 1 170.82 33.29 0.88 0.50
2017 11 304.14 1 083.95 23.23 0.81 0.35
2018 9 019.99 1029.32 18.50 0.77 0.28
2019 14 367.65 1 002.19 29.31 0.75 0.44
IK A IR 2R 48 Water ecological environment system
FECOP oo JUECDPE Tk SRR -
. AL K T AR WORbREE i GDP Hf3i] 1K AL
407 Year Green Water consu- C”OHD AT Ammonia nitrogen Industrial Percentage Sewage
coverage mption per ten 106388510?5 emissions per wastewater of environmental treatment
% thousand yuan per CDP //kyuan 10 000 yuan of  discharge compl- protection inv- rate // %
GDP//m’ i GDP //kg iance rate /%  estment to GDP // %
2014 28.15 216.00 4.91 0.55 95 0.85 82.66
2015 30.24 171.32 4.42 0.49 100 0.87 85.61
2016 36.09 149.47 4.08 0.46 96 0.92 91.05
2017 38.67 126.17 3.35 0.38 97 1.06 92.56
2018 37.80 107.68 2.96 0.33 99 1.08 94.94
2019 36.38 95.21 2.70 0.29 100 1.15 97.05
12235 245 Socioeconomic system
" JTIoC Tk
A AR P =
At GDP AR v BT, angg PR MERAR
445y Year GDP per IREREL ﬁﬁbﬁi{h/kq: Effective Population };rfort}llm:i Waler COIIIBU(-)OO
capita Town Engel 1 11 /;rizl‘gi(})ln P irrigation area density © i:l di:tr;r I;S;En:)fp:dugmal
— v eve m o b : :
i Coefficient // % Uf)ff;fldlnd A/km w5 added value
m 3
m/ A\
2014 2.42 36.6 4.91 6.31 108.80 45.9 36.50
2015 2.66 35.8 5.06 6.31 108.38 47.8 34.63
2016 2.86 333 5.19 5.78 108.48 49.5 26.04
2017 3.14 29.2 5.45 5.62 108.27 50.6 21.22
2018 3.49 28.5 5.58 5.06 108.06 52.7 17.69
2019 3.84 28.2 5.68 5.03 107.48 53.6 13.51




S0 %844 ZEEF AL ETRATIRRA TR 93
1322 LEEREMHE, RZRSPOEFBEGETSE B BRTORIEI A b i A BEIE A £ 45 A

PERT AR AR A Z AN SR 5 a0 ek B k™ Xof
2 POk BT AR AL T SEAT AL A, B R R ALY HA R
W
w. X,
w' = (4)
2 (wpxw;)

w0 ™ RAERR @ I EE G AR sw, A IAGE TR B84 4
BB 500, R ZRHT AT AR B bR ¢ R . RS X
(4) 545 B POT BOK R R B PN TR AR B A
1.3.2.3  BIMWIZRG PRI B BA . BOWIZE & PR B 1Y
PR HEA R PR T RO £ G S A SE ORI T
I FEIASERS 22 485 14 D JHLRT SR i BV K — 26 LA 1 1 i PF
Wy XEA N — S HA 5 R PR, AT RO gk 1T A
TN EXELLRIWT B )8, HAACD BRI

() @SN R ES U, BIFNIERES o TN
FEPRHE AL, 1A

U={u,,u,,uy, " ,u,

() NSRS V. BRI R m TP
B9 ICHE:

V=1{v,,0,,05,,0, |

) LIRS Wo B TE M FEAR 7K
ISR AR T SRR BE AN ], SR X RPN R AR I T AN [
HIALEE , 10 4F -

W={w, ,w,,wy, " ,w,}
o 0<w, <1, H w,+w,+w,+ 4w, =1,

(4) ST EOIOCRAERE R WE IFN e brde & P AR
— NIRRT SRS P AR RN SRR EE
FrRAREE, ] 7, R ST BB OC R FL M R, 1CAE:

R=

L R

(5) SR B2 BB B SE o 83 SRR RO ROR AR R

FEPRXS & PPN A G SR pR A, I T ST K g 7R 3
TIVEN AL 0 5 45,8 8:V ={LILILIV, Vi,

(6) @ RTMIZE I Z, ARIRATHIDC R AR R A
R[] & W, A BB 25 5 P E N AR Z

Z=RXW (5)

(D IRLEEIEIE 27 I E SRR ER . RAINACE
Yk RIEEH . LHETFIEANT

,21 (/%))

z (6)

n Ezf
Pk NREE RE(E B 2) , H BRI R 2 e ki
S5 B 543 2 1 KR FE RPN E R ITL IV .V, F- R
HERT
2 FER55H
21 KRuEEKMERENN KZUWINE R —4EBTE:
AR R (COD, ) EA(NH,-N) S (TP) IR AR 5
BK 55 —BE 434 0.18.0.25.0.17 d7' 45 — Bs 43514 0.26,
0.35.0.27 d' il KRB A R A Z0 (3) THEAF AT IX.
FEAYT5 YL W) COD,, \NH, =N TP [y 7K 31 55 45 & 43 5
410.39,13.93 045 t/a,
22 KRuEEKWEARBASH LMLk K
FHPTTHE: 2014—2019 4K IR AR B ) K45 T RGLEG TN
{8, PRILE 2,
221 HTRGEGEVNE. RIEE 2 WIFNERE SR
TCEL ISR AT L, BE XK BER K A S8 A 40 3
T RGN AT NS I, MRS S 5 R 52
PROCEI KGR B RE 1 /N EE R R . M 2014—2019 4F
POt B & T RGN EAR S (B 1) /LA 1,3 4
TR, KFRRGLGE TN E— B TR &K, 5
J PR Ry RO B N 47K B 5 5y, B R R, N P A
Z o KABHERG LB PG TR E 3, Hoh 2015—
2017 4F B AT, F2 25 R 2 — e %t Tl Al k4 7 305

R2 2014—2019 £ RTEAFERENEETH

Table 2 Comprehensive evaluation of water environment carrying capacity in Qingyuan County from 2014 to 2019

P45 5 Evaluation result

LRI

Ay EXo Comprehensive iﬁ%é&
Year System vV v m 1 1 evaluation Affiliation
? value level
2014 KGR RS 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
KAEBHIERS 0.062 1 0.130 4 0.230 2 0.369 1 0.208 2 0.533 3 |
HEg RS 0.388 4 0.048 0 0.121 9 0.251 7 0.190 0 0.426 7 I\
IR TREE 0.200 7 0.042 6 0.079 8 0.1350 0.541 9 0.759 7 I
2015 KRR 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
IKEBABERGE 0.057 8 0.040 7 0.270 6 0.205 0 0.425 9 0.580 9 il
AR ZS Y 0.388 4 0.025 7 0.162 9 0.255 6 0.167 4 0.390 3 \Y
IKIRBE AT 0.199 5 0.014 5 0.096 3 0.089 6 0.600 1 0.768 5 I
2016 KGR ARG 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
KBTI RS 0.008 3 0.080 0 0.201 3 0.236 6 0.473 8 0.725 0 I
HELT ARG 0.388 4 0.005 9 0217 2 0.191 2 0.197 3 0.344 3 \Y
IKIREE RS 0.185 6 0.023 1 0.083 7 0.090 4 0.617 2 0.803 0 I
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P45 5 Evaluation result A R
A0y RE Comprehensive poaiil
Year System A% v m 1 1 evaluation Affiliation
value level
2017 KRR G 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
IKEBABERGE 0.000 0 0.061 2 0.103 0 0.3322 0.503 6 0.875 4 I
HELT RS 0.3357 0.052 7 0.291 5 0.1217 0.198 4 0.296 4 \
KBRS 0.176 6 0.023 8 0.065 5 0.108 4 0.625 7 0.839 2 I
2018 KGR ARG 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
KAESIEE RS 0.000 0 0.068 3 0.055 0 0.304 0 0.572 7 0.934 2 I
AR 2N 0.198 5 0.223 5 0.229 8 0.163 2 0.185 0 0.372 9 v
IR TREE T 0.159 4 0.047 2 0.044 3 0.105 7 0.643 4 0.865 3 I
2019 KEIR RS 0.226 3 0.000 0 0.000 0 0.000 0 0.773 7 0.937 0 I
IKERHEE RS 0.000 1 0.077 8 0.027 9 0.274 5 0.619 7 0.956 0 I
AR 2N 0.061 3 0.402 5 0.166 9 0.183 2 0.186 1 0.452 8 \%
KBS R 0.142 2 0.072 4 0.028 8 0.099 9 0.656 7 0.881 4 I
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Fig.1 Change trends of various subsystems of water environ-
ment carrying capacity in Qingyuan County from 2014 to
2019
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Fig.2 Change trend of water environment carrying capacity in
Qingyuan County from 2014 to 2019
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SE 3k 3-26.
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