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Abstract: Natural and social conditions play a considerable role in regional industrial development and distribution. The
water environment's carrying capacity, a major natural factor, has a direct effect on the development of regional industry,
particularly.in regions with dense water networks. The northern lakeside region of Yangzhou City, which belongs to both the
Yangtze and, Huaihe basins, was taken as a typical case to discuss the relationship between the water environment’s carrying
capacity and industrial development. First, we divided the study area into a series of ecological units, 500 m X 500 m in
sizes Second, three indexes (including the drainage component index, water conservancy facilities index, and discrepancy
of water quality index) were generated to evaluate the water environment’s carrying capacity for each ecological unit through

the “multi-factor comprehensive analysis” method. Then, the carrying capacity was classified into five levels, namely:
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“highest” , “higher”, “general”, “lower” , and “lowest” , which accounted for 0.38% , 21.74% , 29.67% , 13.65% , and
34.56% of the total area, respectively. Considering the spatial difference of the water environment’s carrying capacity and
the overall deployment of the national economy, it is appropriate to develop modern ecological agriculture and lake tourism
in the study area. These industries are regarded as environmentally friendly or ecological conservation-oriented industries,
which belong to the category of green industry. On the one hand, modern ecological agriculture is an important choice for the
transformation and development of traditional agriculture. On the other hand, developing a lake-tourism industry is the best
way to take full advantage of the rich wetland resources, lake landscape, and modern water conservancy projects. In
particular, areas of the Shaobo Lake and inflow rivers further downstream with “higher” and “highest” carrying capacity are
suitable for the ecological breeding of special aquatic fauna. Further, the lakeshore and waterfront areas with “general”
carrying capacity levels are appropriate for modern ecological farming. The areas between mid-stream and up-stream‘of rivers
with poor “lower” and “lowest” carrying capacity are ideal to cultivate staple crops (rice, cotton, rape, wheat, soybeans,
and corn). This area is the main source of agricultural and domestic pollutants. In addition, the suitability of the industrial
system has significant feedback for the water environment'’s carrying capacity. More measures_should be taken to strengthen
protection for wetlands along the lakeside due to its high ecological sensitivity. Unlike traditional hydrologic methods (using
field hydrological data and model ), this study provides a new approach to quickly and<conveniently assess water
environment carrying capacity. The industrial orientation proposed here serves not only an academic and scientific purpose,

but also provides important insights for the government to formulate plans for industrial ‘development.

Key Words: water environment’s carrying capacity; drainage component; water conservancy facilities; discrepancy of

water quality; industrial selection
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Fig.2 The evaluation diagram of significance of environment’s carrying capacity of each index

2.3 KFUkAR R R
K HARALE N T IAAE T, T s
AR Z IR A G2, K BUR R 22

H% KBTI A 25 B D) 2 TR S B 4 7K 5 E s 5 K T R
B R ) R K IREE AR 3 IR T B SR, iR
PNTIT K FREE DI REIX R | TRYLIX ] RO TE 2020 AFTAF 22/ | BT ROR B A I FREE W AR TEAILA
FIACRHAE 2020 41T DLSE BTN 7 XSV DRI 59T R 7K BT BER B B K 5 H A, mlREAS [] B 7K
TR bR 22 R AR AN TR A1 S BRI [R] 155 e X AN (] A 7K SRR 7 8 0 IR T, DRI, 7K B ik s 2 R AT
BN RPEAG AR IK RS,

WFFE X K H b B G PR B AR 438 2014 AR ARAT 1) < 7K T8 4 W0 A6 A PR AR 3 R R R Rl
(2013—2020 4F) .ZZ PN b K FREE T AE X R ) T BRI 2020 4F /K R S BUK B B AR L& 2,

o F2 JKRIVRIN 2020 E£FHK R B
Table 2 Current water quality and the anticipated aims in 2020

1340 ASERT) 177 ML S LTAR: S VS =S T I 7 N W A

Shaobo Gongdao Yangshou Huaisi Hangjiang Fanghang Zhonggang Other small
lake river stream river port river river rivers
. il v v v v v v v
ent water quality
Y T
KR I I In il 1 v v v

Water quality target

WX AR/ SO B K ST BUIR g v 28 A8 K BT A AR 2 445 BAR A A2 {EL 2 o] 38 7K 5 A9 B v, LA
K BT G HES " TR S IR 7T RE A 3 K BT T SO KRB R #O 3 TH J13EAN  E
Ak HosE SO . RV HARTT I 9ITE 9 B H s 2 8 1 9 AR HOK SRR THIE S B0 AR, 9 ok
IGE R BT AL K B A AR 22 ARG, i A K BUBUIRAT 5¢ , K SRR BLAE 7K (A 1) B 1) 1595 E i

http ; //www.ecologica.cn



5858 JAE = 378

S, AR /K IMF AR T BT A S S, DT A BT A4 K B R S AT 2R 31 1 A S 7K BRI AR 4
TIBETHIE T fo et X35 K 4 20K B TV 28785 T SR8 AT I ( 28 3E 5 1 KT A AT | TRYTHE BT ) 4 S
KPR AR 8 H TS 3 v ) DX g P AR By V28 31 IV 288 A4 388 T8 T3 ( 7 8 /)N az )RR s T ) B 7K #1058
HREITHRT1E IR A v 25 DX oK X U JCHR T 1, 8 el 7K BOA AR 22 BRAR UL IE 2,

3 ERaW

3.1 KIREERE S b

IR A B B30 /KR 50 42 48 0 K SR AR 25 BE 8 50 3 AR bR oM BEhl 381 2 W A AR R E T
FE A FRAR I DT, X PR 7 AT AR B R S5 R IBUOAE , DAV E R B8R i e S (L, o AR
JEUA AR 3 D HEARACE 2 3 K 0.5396,0.2970 ,0. 1634 , AR 45 45 /R IE 15 3] (i AL ZR 51 K 0.4
0.3.0.3,153 3 NMEFR LA E 5371 0.4698 .0.2985 F10.2317, HJi LA 3 645 Ak, SR Z R L5000
T AR BRI B RBP4 R (8 3) . ZRREGG /BRI LA 3.

3
S, =220+ B,W, (3)
k=1

S R ZE IR Sk AT B W | SIERS kAP TR WS kR R
BT, S W50 § A MR K IR R AR 12 A TP 48

IKIREERE TP R 0—100 MEUER RS  BUEB R Fm HR ISR B8Ry B o WA, 15 29D
FERIPRSE S5 i B R RS D R 25553 G (93 1X) S, SCHRABIT TS XOKIABOR BT 1900 5 (3R 3) o MA
16 80 43 LLF R K BREERARAE ) 857 X350 60—80 43y AR BfE I e X 39k 40—60 43 KR ARAE ) 45 X
3852040 43RBT BAR X B ;20 43 BLTF R ERAET T AR K A

®3 KFERBENTRIRHE

Table 3 Grading standard of water environment’s carrying capacity

IKRIREE R

LA s CTSURRAL, \ R AR
Composite score Grade ater t'envuronme:n ® Ecosystem characteristics
carrying capacity
0—20 I {[iS KRS IAE ST 55 TR R Z RS IE AR, A= AR 5 A R
20—40 I B ARSI BE s, R /NI R R A0, A TR B A AR, A SRR
- SR
4060 " s ISR RE S — e LE AR A R — e, DB i A B R GUR BT LB R
N Gillk 55 HIRE i RE A %
6080 W B KSR SR, KRR 2, A S D AN A S R G0 H B R g
e 1, Z VG — TR, R A S R B AT R/
80100 v o AEAIEE KRB 2 , KA BE 15, % T30 JE REIR AL, IR & A 2

IR EREE BT PN 25 5 o R DXOK R B 2 3T 8 KB BCA 1.15 km?®, (5 RS X EVETFR Y 0.38% 5
AR BT KSR RTAN 65.19 km®, HAFST X LRI 21.74% ; Ak 7« W4 KIS FLA 88.95 km?, (i fiff
5% X R AR 29.67% 5 K257 “ AR K IR T AR K 40.91 km?, (5 BFST X S E AR 13.65% ; K387 “ A7 X I8k i
FUA103.61 km?, (5 HFFE X R AL AY 34.56%

Bl 3 BN WFSE X K SRS AR 3 7E 28 [ o3 A b2 B B A S8 i i | 25 (] 22 S B IR b XK R 5% 7K 2
T2 ()53 AT A TS 0 RRAE B — 2 DXOR PR AR 38 T AR S 30 AR s PO AR a2, DR A i 5 IX P i
L H PG AR BRAATIE , JC T8 20T 19X % J3 28 S /K B Yt 294 R v P IR ) R 0 5 9 A 5 AR 30 el X R AF T A A
T A /K B TR 25 v PGB XA OG5 L W TR b XK R AR R T R A X i b X K
IREE AR B i A A G i 5 KRB 43 A0 A7 56, NIEL 2 W LU Y SR DX K R 38 it R 22 1 i 1 il
T g, K Bt ) A AR R R I N T 2 b DX K R85 2 i

http ; //www.ecologica.cn



17 34 SRUEA A5 TR IR PR A7 M R —— A7 N T AE TR ) i X A 451 5859

32 Pl

HRAR I 2770 St B o s 20257 i)
SR | B DR 7K T 1 % B R34 g X
IKFRBEAR A KA 7 0 48 X 2 2 50 e 7 M 25
W . BRS04 M S YRR/
S5 7l T AE TRAR 1Ko 2 T i B ML K R R 1
Ge7 L DA AT HE 2 RO ML X, B2 IR (e 1
FYC i 5 T4, 73 5 E PR AR IR RIS TG B X %
JEe (LR RS Y B R 3 Rk 6 R o

A BB 1A 11 98 A LA 7 200m ot 58k '
T M — 8 S AS LT R, IS NN O 5 5
KPR SRR RS S e
B B I KR LA X e S
WX P e — 8 R R, TR L5575 I OK R K o MR
IRAE S M 52 5 ST R SOR A 1 it R

>»z

DX AN B JRE AP 7l 1 A B R R IR S A ey
BIELEE A Ul B SR B Al 2 ety vy e
KSR — R T e | T R SR A A A 1 —

VIO M DX = (A0 b O IR T R A Y R K T s O B 3 KFERZHHEE

AL BY KR TR S B A M U 190 A 250k U 7\ A 5. Fig.3  The distribution of water environment's carrying capacity
FEFZRAE, T D KRB AR 3 1 K- I 23 8] 43 A 5 r ik
Bl AE SR R R — S IRA T,

(D) BRI AR T 57 5 e Xk 0 7E AW GE T, KR 5 R IR S B g F1 o, (H AR L
AT N (24 229 ), A DX 30 W9 8 0 v 70 A X, 12628 IX el K FRBE AR R i | 2 AR A8 4T R 29 I 7 AR
PSRRI 38 B R LU (K™= S e K & A A5 3R R Bl TRt 1 RO T & 5 SR i AR 3
TR 7= Ml 5 A% BRI RS B B FREE ) AT R s R IR A 7 Mk i AR ST R SRR AR a3 fa K AR KRR
IKFMAELR G VIR

(2) AKIRBE AR AR W 47 IX, R BEAE AR I 2 36 5 | K TRT 0 e S A0 b DX K AT — 7 PR B, 7K I v
T RAOVEBR B KR | IRV o LW & TR | 5B B R Bz A e IR, A — TR
25 8], fHFF K B 7K A U AT SR AR , ZERR IV YL 100 B G & A Sy , 3 B % e AR AR SRR, [ Bst i 52
AV T IR TGS SR 2 A IR TG YA P, T X SR ATV W = AT R 3 B R R A AR S i e, (R
T b IX AR 25 B L A UK R 1 T kA A A 4 4 DX 20 A [ A ST RS R T A T A R S T 4k IX K
PRI B E

(3) ARIRBE AR AL R0 BT DX I (5 F 5% X R TR ) 48% , F2 B3 A #2338 5 | KT 7 4 /Nig ] |
TOUL IS 25 SR 2 v b X AR R K T RE , BaA AR o v, R i) i RS B 1R &2 12 R I 32 K AR fif
FHTIRE B K 5t B bR i BRI AT/, Feifis e HEBOH X B R 300 B A sy, 7K 2 S5 VR8BS K S R A W) 2 1%
GEPL T, ST B B O I AR IR B K T RE A e 2 FR B O 40, 75 B BT K HEOR IR 2
ek b R R T Bria A IR 538 £ A TE 15 4,

4 Zr5iie
ARSCEE T ISR B A 50U A T ALK R R B RE I AR AR A 28 0 1 42 P T G 30 1 0 s 1

http ; //www.ecologica.cn



5860 JAE = 378

IR AR T K55 A1 JRy 4 22 S 1 AR b B B AR AR A R o, ELWNA TR R 4 DOK SRR R
T HAALIX PR S L RE (R AT AFRRTE ST BRI ST XK PR 7R 3 77 23 (6] AN B A A i
T2 AR AT SR AR O T 58 A SEB I Y 1R A PREE FLAR K™ b 2 K A R 0 A 7 52 B4 g P15 o
i AAEEE L,

KRG ARE T B N A DU AR K PR TS RE T, 30 A 5 K B K BRI AR 28 R G xh iz X i o 22
Tr R R SHERETT o KRR BT B AR E AU KA B B s P pR 2 19, T ELER T /KR8 R 5800 13 3%
P AN, AT Gl AR B HEA 7K BRI 7 | 3 3o BOR T Jy E A7 7K B3 M A8 AR K B s A 25 ) A 5
BUK IR A R 2T B, AR SCE G ATK RSt BOAK BUA bR 22 B8 O AR R N8 AR 2>
59145 DX K SR IR RE T AN [ Bt F AR B0 B BOR T 7 ROR 0 KR K 4 & A X Bk
IKIRGRE T, P 7K IR PR A S AL OB AR S A O R S AR K PR AR 30 WA R i T
R, RIS K IR ERAE 1 S e B AR e — TR R AEIT I, RS2 AF S 7K o0 s 5 M XA 25 77
Pl I A A SRy AR AS NSO AS A I KA O vk B IR SRR R I e AR i S e R AL 1575 583

£ % Lk ( References) :

[ 1] ey, B, sk, R BUK B 5 A A sl GO0 R, KITEBI 508, 2001, 10(5)4 393-400.

[ 2] WHECMs, BRIZ. R0 6 Ml 4548 28 T Xt /K R I8 A% 52 W) 43 A —— DA TR 6 s X 1] AR , 2002, 14(1) : 53-59.
[ 3] Tk, okéw, BeEZE, FOHESC, W, VIR KW= M 45 0 1 7K 5% 5 esonii., A AR254i, 2011, 31(22) ; 6832-6844.
[4] IME, BRE, BRisl AKEREEHME LY TR A X 57 A a5 | P9 —— LIV 48 A ). s34, 2010, 65(7) : 819-827.

[ 5] BRSe, R4, BOREE, M0, KRR X 523 0 TF K5 | S0 ——LIEg aish . Wik, 2008, 20(1) : 129-134.
[ 6] BUEGE, T, B2, AKIRRA LT M R0 I 42 R 2 i fk. h EPRERNY, 2012, 32(8) : 1530-1536.

]

Sun W, Chen W, Chen C H, Gao S, Guo Y. Constraint regionalization.of water environment and the guidance for industrial layout: a case study of

Jiangsu Province. Journal of Geographical Sciences, 2011, 21(5) ; 937-948.

[ 8] AH=, L7 mift . WK ABAE DU, KRk 2005, 16(1) : 103-108.

[ 9] JeMsHi, 230H. KU (R R4S AIBF Tt . K BREUE 2, 2003, 14 (2) ; 249-253.

[10] ZEWE e, Er%. AKIRBIRE R Tt e 5. M2Fgi2k, 2005, 12(Z1) ; 43-48.

[11]  FEREWFR. &M A AR K YK B IR R FHESE. vK)ITZR 1, 2002, 24(4) . 361-367.

[12] AR T K BABER AR ML STIERSE. AR 2EIR, 1998, 13(1): 58-62.

[13] BT, XX, sk, SEadE. T4 UK R R 0 2 BRI, hEEREERIE, 2008, 28(1) : 73-77.

[14]  wdeis, A, SP0RL, @ MRS, TR, JE TR B I i R Ge R . b3R5, 2013, 32(6) : 1007-1016.
[15] T, 5%, ks Ml T R5080 11 2E 0L TR /KRB ORISR S BN, R FAE A2, 2009, 20(9) ; 2233-2240.

[16] Shanahan P, Borchardt D} Henze M, Rauch W, Reichert P, Somlysdy L, Vanrolleghem P. River water quality model no.1 (RWQM1): L

Modelling approach. Water Science and Technology, 2001, 43(5) ; 1-9.

[17] Cox B A. A review of currently available in-stream water-quality models and their applicability for simulating dissolved oxygen in lowland rivers.
Science of the Total Environment, 2003, 314-316; 335-377.

(18] BN, HaRuH, JA BN, 04K, 8. KIBRE T LT IR B BRI oE. AR YT, 2013, 28(11) : 1903-1910.

(1970 L, 3252, B2 VR, SR ing 19l IX 7K R G5 RRE S kT AL IR . M BE22 412, 2004, 59(4) : 557-564.

[20] ®e &, VEAMS, B, SBRE, B4, ROk, 3T 50 4K = MK K REFa A8 KR SHLE]. MiEE2A4R, 2015, 70(5) . 819-827.

[21] " Zavoianu 1. Morphometry of Drainage Basins. 2nd ed. Amsterdam-Oxford-Tokyo: Elsevier, 1985.

[22] HIFIE, 1R3%, WRIEVE. GIS SRR T nOvl M5 B S I S HAE K fE B M A BT i I . A AR R 344, 2001, 10(4) : 129-132.

(231 XBMe%s, ¥FAMS, #iet, 2, BRI, Wi, ok, iy st T34 aim ik R et as 284k, 2R, 2016, 71(1) : 75-85.
[24] Begde, AR, sK28 . 100 % B2 55 K fA s 81534 2RV %S LURIFSE. TR Al R 2444, 2015, 49(1) : 95-100.

[25] XUHL, ESUE, sKACKS, FEE. B EILm ok s AR R /4. it BE, 2010, 30(4) : 380-385.

[26] k4R, dki, T, @Al T PR RF R G A B 28, REREBST, 2013, 26(5) : 487-493.

[27] #obk, AN, EMHE. I 50 4EHT-57-1F UK R 22840, B2, 2013, 68(7) : 966-974.

[28] VLIMVE ANRBUN. LA RS LR R, 2013.

http ; //www.ecologica.cn



