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Fig.1  River system of Daqing River Basin
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Table 1 Evaluation index system of urbanization and water resources
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Table 2 Criteria layer weights and weights of each indicator
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Table 3 Classification system for coordinated development of ur-

banization and water resources
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Table 4 Results of the coupled model between urbanization and

water resources

Ay SRILER SRR KBEREE 4R R AR

2001 0.018 0.052 0.144
2002 0.042 0.059 0.219
2003 0.067 0.179 0.278
2004 0.089 0.256 0.319
2005 0.127 0.197 0.383
2006 0.176 0.164 0.411
2007 0.207 0.312 0.488
2008 0.262 0.496 0.557
2009 0.390 0.384 0.622
2010 0.415 0.402 0.639
2011 0.458 0.540 0.702
2012 0.508 0.731 0.762
2013 0.583 0.555 0.754
2014 0.650 0.455 0.720
2015 0.763 0.586 0.807
2016 0.822 0.689 0.862
2017 0.819 0.638 0.841
2018 0.909 0.765 0.908
2019 0.917 0.675 0.872
2020 0.939 0.772 0.916
2021 0.977 0.895 0.966

BRUKGIREE A TR BUSAR 2 I E T Ul & e g
WZAE T, WA 5 /KBTI PRiE 5C 2 M 2001 419 ™
F SRR ISR N 2021 B DM & B2
4.1 HWHWKESR

RS e i e R
LEATREL IR 2,

BT A I = Y

03501 e f R o TR
0300k —* EMIKAIE ekt
., -
0.250
: -4
;]L; 0.200 ‘0 Aok Ak -A
RN )
“E 0.150 /\K/A/./.—l\_/.—n—.
=0.100
0.050

O.OOS(:)OI 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
H2 SR SO kg
Fig.2 Trends of urbanization stratification index

M 2 ] DLE Y, 2001—2021 4E 45 258 11 k45
BT Hoph IR fRBE 2013 F12018 4F
I INIR B [T, AR ARy YRR D o e Ak AN
b2 Il T A A i e e e, (L 8 B IR T b TS0 o B
FEAE I By, 2004 4F JF Uf B 28 18 K 5 2 ki e 78
2010 4F HH B ARk, B J5 e LR PRk 32k 1R Bkl
2 ()3T fh 4 A S B0 I 8 ) — R B s . 0
AL AL 2T A R PRE S AT 3 T BRI T (2R
FEBH) BT X EIIE T 2 B3 T Ak AN 2k iy A
EEUS T IS AL PN 5

HRE e 4 HP kT A 25 B 48 Bl S mT 0, KT T i
12001—2021 4E T ALK AL, BR300
B, 2014—20154F /) b A B R et , o M &5 e hm L
RBUEAFAT, T B iR TP B = a5 ke
N IEHRAT I8 T T TR AR R AR AL 2014 AR AR KA T .
2017 A8 808 2016 4F T [% 0.003, J& T AT 9+ %
B Ik NS4 8 T R R AR AL BT T R
42 XFBEFMASEZRSW

HRPEFE A BT A5 , G K R AN 2 1
CRETREL LT LA 3,

FH &1 3 AT : (1) 7K BE IR AR IS SR AE PRAB A K
X2 FIE AL R SRR I RE I, = A 7K AT R R A
2535 6,448 o (2) K GENR I | TR B 1) 0 sl S5k
BEVRAS IR AR — 25 AP R S L T 5, S R oy



110 K 3

44t

0350 . .
0.300 UNAelSiveailli €
—— KRB RFIRE - -
5 0.250 K TR A T K S i
b .
¥ 0.200
& 0.150 . ;\
) Ll A » 8 WAL,
~ 0.100 §OVONG s A
[ . ;oedm g . i TN .
00501 /4 i g v »._.~
2 Zate i gy

O'OOZ%Oi 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
B3 KYERs R B

Fig.3 The changing trends of water resource stratification index
IKGEIETT R A HFREE R T 52 /K GEIRA A DL, i8
Z EkE 2 FK O EIVE R o (3) K BRI & A AR R
E BT ABAE 2011 4R f5 B R W 52 , iX R
TIKF AT KRS, 178 GDP /KU JT
Tl BEIE FH A s AT Al 9B KA S8R P 2R B
15 KGR RCRAF LA T {2 DX A B AR 7 Ml 25
FAB BN K, 5 KB AT R 7K GRS
PR o HUA DR RHL A BEVIA, IR 7 4544 A Tl
ARy, VIR B = AR A, B IR K T2 A
RE IR B2 2 i /K B PR T AR FHAKEE  (4) K B AS K
A BT Bl AR R R R, R R rh g R b
BRI G T — R IRI K 7 EUR , B
2 U BN DK AR ARIREE B A A RN, 45 M AR DGR
R E R A 5 MK TR V5 7K b B A FRHEL |
B S, X X T K B A B AR T
2 B HESIE]

MR 4 KGR R B RO TR 45 R v A, K %
TRZEAHE B 2001 4F DI SUA [ F (B 0 R i 3 4%
K FEARLL 24— i g 1ot S IRAR Az K
FRIEACAG O SE K, 22 B a A RAAF I —
HE RS IR, AR SR I & A AL
K GRE KA R T K GEREE A L%
ks
43 WHHEKEEBEXRSW

W32 4 bR & R B R R R i 4. AT LA
B, KU I A 2001—2021 48, 358 Ak Al K 5 1
(PR e i S R 2D TR #2001 411 ™
I VR AR 2L AR S 2021 AR P R & e 2s . Horp
2006 4F: P\ 2K I 3 1R R M08 O i FE 2E L2009 4F A i B
KA J i e e 28 . B RV 4y £ 22
2002 ., 2004 ,2006.,2008,2009.2011.,2015.2018 4 , %F

1.000 —— R R R
0.900 = 4y SR 5 o
0.800 A
0.700
®o0s600f A o
0500
Z 0400
0300} .
0.200 f,

0.100 ARGy
0.000
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

K4 Py kAR AL i d
Fig4 The trend of coordinated development degree

KB PAR T RE . 2001—2021 4 Hp I8 25 Ji i s Ak 5
TR AR T S UONRE TR, X SRR
T2 PR R DX Sl P T e FK R R B R S AT A
XA

TIE R T 5K R G OCR M H52
DX T 14 2 8 e R 2SR W -2tz by w32 DX R T DM e
25, NI Ak & et I oK e IR e e iR, Bk fb &
Ji& 5K BE IR A e AT 16 L, PRI T Ak & R i S Tk
TR P Z R A AR A A e AR . K
BEVEXT I A A M SR 7 SR 20, i A X 7K
BRI AR AR FH A AR AR P E A M A B 2 A . L
PRI, KRN T A 57K SRR 2 AR G G R 2
4 i AR R AR K AEATIA A MR RO I B R 2 5 2L
TE S5 B2 7K SR IC & b T DAk, DL SEBK Bl n ot
A

5 dhigHEE

LRI T sk R 5], MHILEE 1 4347 1 3k £k 5 7K
GEUR Z [R]AH B SZ M AL, 45 PR IE I A B R
TP T A LA R AR R K B TR X 3 T Ak RO A S
2 kT X K B TR G e a A fe Al . EEUC LTS
bR, SR PR 58 5 26 0F & U A % e B AR 38 1
2001—2021 45 1 8] FE T 98 3800k 7 A /K 7 1 AR 16 1
L KGR R G AR AR LN 35 Z AR O R B AR
fhid e, LIRSS

(1) RIS A A SR Bt LT, &
Ve AL T R Gox s (AR T Ak 1 B M i, ok oy
FE2 A A ki Ak , A T AR T e A
FHAIT S o

(2) 7K IR R GRS B ol 1 THta s, Hodok e
TEAE A o bR i, (R A2 BK BT IR AR I 5 10 A7 PR
AR U B I DL R I




53 LIRS < TV T fE 5K VR R P 1

() FIE TR BOR T AL SR I C R MR 161 202 R R AR 5 B kB0 T 5 K VIR )

ELP TR [ 25 PR A R T 1] R L M 2001 4E KZR LT AR ,2013,24(6) : 1677-1685.

3 S S S £ F S f e 71 AR HR A AR S KBTI AR RIS [ ] R Bk
RS ER AR  R AR , Sopfy P AU 5 KVERIP ORISR0 1. K
HEJE,1996(4) :367-374.

AN, EEORZ BRI OO T o) e amm o, 5 9B 1A 5K VI 4

JERYFER o FWF5E I HFWRIE 2022, 42(3) : 487-496.
MEZEH XAE N EF IG5 R RN ES (9] RE, SR Rk b e R i AR ] 4001
O RS TRREEVE R &R R A 3 T A A R TR, 2015(2):12-15.

> YR ~ N N . W1 ’in%’ ok = I= yﬁgh s 2 % N
2 5 A Hb K U S R TT e R RS A M . e [10] FoCH , Zal, F4 . pg B Ik SRR AR 22 HA A VR G

B S AL T L e ALK TR . [ FAILT] NIRRT, 2014,45(14) : 17-21.
He ’ e ’ (1] FRIBEZR , W KA 90 AR H [ 4 G XS B S5 PR Hp R E 2 A .

Ay B i A & A ACTE A & E, RAYSA A 7K A X i 3k HIFRPFSE . 2001(4) : 506-515.
&R PR 5 w2 [12] XM 2500, et . b BT AL 5 2 A SRR A S A0 (0.

AR FE IR, 2005(1) : 105-112.

(131 Febw, Ty QI3 0 b5 25 25 PR VMR 2 J (0 sl AR A A5 70 R HL
AET RN AT ] A 3824, 2005(11) : 211-217.

(14] 3208, RINZL, bl LT RIS 0T b —K IR R e b
[l AAFSE[T]. /K 3C,2019,39(4) : 1-6.

[15] BEdut. FRET5 207 bk & R 1450 BT ROk R —— LAk
YL =T R 0 (). Pl b3, 1999(2) : 76-82.

[16] FWHE XM, M, 5 ST RS R A IR T Ak S5 /K B IR 56
EN IS PLrg s i ol [T ] M Ab a2 54, 2015,40(12)
9-14.

[17] Ehl oK R a0 s (1 75 A S T A ol T At v 7k i
FREEA P S OB B AFE [ D AR 5 MoR2£,2015.

STk :

[1] SREEZ RBEAR, TEPK, 45 ASEIREE T IR K SO 0 & e 5 9k
W1 T K SCRONE [T ] KB R, 2014,25(4) :594-605.

(2] 6, J7 0Bk 3 fh 5 70 TR T % R T B 1 ST B A 4 =
()] 3 & BWF5E,2010,17(12) 1 19-23,65.

[31 B, RFEF, LA, 5 HPNIMR T K SO sE 284 1],
JK3C,2013,33(5) :16-22.

[4] X8, 02 R KRR T B it B it [ ]. 51X
PR SR, 2012,26(6) : 193-197.

[51 Z=fe, WA, i, 55 . V22 T Ak 5 /K BElsRI G & i i Ak F
FEL0 ] TS 5 TF 4 ,2012,31(5) : 131-134, 139.

Study on the Relationship between Urbanization and Water Resources Ultilization in Daqing River Basin
HU Qiling

(Shanghai Municipal Engineering Design Institute (Group) Co.Ltd., Shanghai 200092, China)

Abstract: In order to explore the correlation between urbanization and water resource utilization, the Daqing River Basin where
Xiong'an New Area is located was taken as a case study. By establishing an indicator system for evaluating the process of urban-
ization and water resource utilization, the coordinated degree model of environment and economic development was used to evalu-
ate the urbanization and water resource systems in the Daqing River Basin from 2001 to 2021. The process of two systems and
their coupling relationship were analyzed. The results show that: (1) the urbanization level in the Daqing River Basin was increas-
ing linearly. Economic urbanization contributed the most to overall urbanization, followed by social and spatial urbanization, while
population urbanization was the least; (2) The overall water resources system was greatly affected by the background situation, but
it was still increasing with fluctuations; (3) The coordinated development relationship between urbanization and water resources had
evolved from severe imbalance and decline to high—quality coordinated development. This study could provide references for sus-
tainable development of cities and scientific support for the "four water and four fixed" policy.

Keywords: urbanization; water resources; coupling model; Xiong'an New Area; Daqing River Basin



