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Evaluation of provincial water resources utilization performance in China and its spatial differentiation and driving
factor analysis / SUN Ke', ZHANG Xinwei', NIE Jian’, ZOU Jianan', ZHONG Xiyu' ( 1. College of Economics
Management and Law, Jiangxi Science & Technology Normal University, Nanchang 330038, China; 2. Jiangxi Geology
Bureaw, Nanchang 330046, China)

Abstract: The super-efficiency slacks-based measurement model was used to evaluate provincial water resources utilization
performance in China during 2005-2020. The Dagum Gini coefficient decomposition method, spatial autocorrelation, and
temporal and spatial transition analysis were used to analyze the spatial differentiation. The driving mechanism of spatial
differentiation was analyzed by using geographical detector. The results showed that the level of provincial water resources
utilization performance was generally not high. The degree of spatial differentiation had a trend of fluctuation and expansion
on the whole, and the main source was supervariable density, followed by inter-regional differentiation and intra-regional
differentiation. The spatial differentiation pattern showed a spatial correlation characteristic of “high in east and low in
west” , with a significant spatial spillover effect and relatively stable local spatial distribution structure. Population size,
economic level, and urbanization level had significant driving effects on the spatial differentiation of water resources
utilization performance, and the effects were different in different regions. Water resources utilization performance was
economically driven on the national scale and in the eastern region, and it was urbanization-driven and population-driven in
the central region and western region, respectively. The driving effect of industrial development on spatial differentiation of
water resources utilization performance had regional heterogeneity. Water resources utilization performance was industry-
driven on the national scale and in the eastern region, while it was construction industry-driven and agriculture-driven in the
central region and western region, respectively. It is suggested to formulate coordinated improvement strategies for water
resources utilization performance in relevant regions according to the leading driving factors.
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Table 1 Calculation results of provincial water resources utilization performance in China from 2005 to 2020

F. 2005 4F 2007 4F 2009 4F 2011 4F 2012 4F 2014 4F 2016 4F 2018 4F 2020 4
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Fig.1 Spatial differentiation of water resources utilization performance
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Table 2 LISA space-time transition probability matrix

» o BRAEE H BRI
PR R

HH HL LH LL HH HL LH LL
HH 127 110 5 120 0.866 0.039 0.094 0.000
HL 50 2 41 1 6 0.040 0.820 0.020 0.120
LH 74 11 0 58 5 0.149 0.000 0.784 0.068
LL 199 2 4 6 187 0.010 0.020 0.030 0.940

a. A K IR R S5 8% Y A3 Ta) oG B R AIE
2005—2020 44 Jr) 5 2 8 KU /IME M 0. 246, 71

{0 0.355, %58 1 1% W& MK R 5, R HAERE
AP, AR SR R R S LA 3 OE 4 [
FAH DG, B 2s ()3 3800, kA 2005—2020 4745
B K SIS FH SO A 38 33 53 B SRy 5 24 28
A DAE— 2548 7R 7K 9 IR R S50 i) 43 8] SEER A SR
IR UE R FH G514 2 ] DI 2 TR =240 43y 4 P2
R A K GEIR R S8 e HLAB 38K 5 5 R Sk
IR ) HH 285 A gy H ARG AY HL 2880 A Ml
R ELAR I A LH 2 20 A b i HL AR SR AR %) LL 2%
R, H  HH BRIE G 9 4, KE4 4 A 7 4
TRHLX, 23 R i VTR WL R AR VI
WIRS A P LL 28 14 A KA AR AE
PRI DS, 4350 R Bevh HA T TR R
PN I = ) IR NG U = N -9 W 1 s [ AN T o
ST HL 2880 3 4 B T 45 b P8R, 4300 R
HETEG EDS LH 25 4 A4S B T AR B v
X, A A db st AR AL R, BAORE , T E
B WK IR FH S 5 B0 AR 8 PU AR 19 45 () G BB
B Jay, Hob  HH 2B BURT LL 2B 81431 23 A4, o5 & 8
KA 76. 67 % |, 1A J 32 1] S B M IR J 48 Bk
TR A SRS (8] 43 S FE BRI,

b. A8 KGR A FH S0 B 25 BRAEFRAE 437 .
2005—2020 4F-H [ 44 B K 9% 5 A1 F 25850 388 2 )
Sy AR 450 SR T RRERAE S H L A 396 N IEA
BABRIE (KA 0) , 25 ARG E RN 88% , Ui 44
S K B ERI FH SRR A JRy 1R 25 18] 20 A G A B e e
MRPEZE 2 WA 2R 1A 33 A4, 2R LA 18 4,
MRV AA 3 A, Ul B AR 4 505 A0 4848 Bl IR] i) &
AR BRAT 19 7T BEME A

SRR, 25 () 43 S 9 R AR B 9 5 R
SRS RIS AR AEAE IE 25 8] SC B A Sy, X 5 DA AR 9%
GERAH 3, SRR AR R M RN E
BORIE U] = KA (AR b PR ] A 28
G, e (b X AT RE A IR EL AR I, (IR
DX PN R AR AT BEAT 5 (R B, I /I M X PSR A 3K
4 S 01, b DX P S I T2 B SR FH < — T D) K R
VR BRI , 2 ELACE B BB 2 MR T
H(F2),199 4~ LL 268 2805 BRAT AR Ak J5 AT 8%
A 187 A~ LL ZRA | B 2 [A] I 25 4 HAT B i A
TE M BESCINAR R K G U 1 FH 23k b ) 8 e
Ko BB FT 45 AR A A AF o8 AT 3 = 5 B BOR
JARE X,

2.3 KFREMASZUZ S ROIRZNEE

AR F B LGRS0z 0] 43 551 SC
K R 2, U HE SO =l (F7k) B & S X
KR A SR IR s, B % OF W

- 107 -



GELI NSRS A 3 N KR R G R
EYI N TR 2255 7K R P- Rn =l
K- 4 AST5 R, Ferb b 4050 9 ATl BRI
b AR ) Tl RS At R F A 5
sk AEAIREDLY. AR A YOl ARl B ™
W FHABAT L, BARSE bR E AT O H R,
HIX N Q2 FFKF i XA 35 GDP; @34k
K- 25 L DORBEL b SN H B HUE @7l &
JRIKF-2 9 ASAH 54T Ml BB B 53591 o B 9 L
B, ArATIR AT LA, H A oK BT IR A I ST
E WS A 2 (6] 3 SR AIE , TR 12 NSRS R R A7 A
—E PRI Y 22 T LM [, M PRI 5% ] LR
MR A TR1 535 [ I SCRE v JiR 9K 8 A 3 B 22 3
LR DRI AR SOOI B 0 2 A 4 ] R IX Ja
(7R 1 PUR) PRS2 T o 4 3K 8 YR ] S 8k 2
[E] 7355 (R 3R Bl DR 2R BEA T i AT, 45 SR Nk 3 P,

a. N FRUBE 2255 K-F A B A K P ) 47 Sk
GEIRA SR 28 6] o 5 BoA 2 3% R sh AR AT, HLO
ETEARR X R B A R, W2 A, 257K
P IR ik, HCR A BB F AL A
IDIRZ T, AT X 22 55 7K F- A 3K S A T fe it
FEUCH AR KT R 1T RIS v 358 b X 488 1 K
PSR Sl ik, O 2855 K AN I RUEE 7Y
P L DX T AU ) 9K s A1 T e e, GO O SR AL K
FHZETEKF o $ BRI ST (8] 73 57 19 e
SO B PR 2R 02, 4 ] )2 T AR R b X T 42 B UK
SR i FP S X T AR AL SRS Y 9 R XU Ay
UNEL e EiiS

b, AS[E] & JR 7K T X6 48 Sl K B¢ 5 A FH S AL
825 18] S BAT AN ] B9 SR Sl () — 7l 7R AN T
Mo X BAT AN B SR BN, [ 2 A, Tk A&

JEARF B SRS T B, AR 5 U R i R0l ARl
Dt . Sz i i AR O, Tt e
P AL < f Ml e A ATl A J oK P 1) 3R 2y
PERIMIA 2 . INIXBUR TR, AT X Tl i
KBRS0 1 B i, AR s AR O i 0 B ™
M S 12 i A AR, Rl A fE A Ol
A A A Al AEABAT b e JE AT (9 3K Bl AR
FHUAS S22 5 vl s DX o S0 K JR /K B 9K sl 4 1
e SR MR A Tl Tt & 228l s i
oMb A2 o il RIS M, A i R TN | <
K HAWAT M S SR 7K 9 9K Bl A FH DA S 2% 5 4 8 s
DAY 2 K- R SR A T e sik , SR MU Tl
FESO, Tt A Bl B 47 b | 5238 3 i filf A
MBI G AR O By SO AT M A2 K-
MIRSIVE AN 238 o Al Ay A, 3% BROK B R
FHIGRL S 6] 73 B B SR K Bl PR 38 02, 4x [ 2 T
AR TR DX Ja 3 Ml SR gl 28 i v 3l DX Ay 2 000
YRBIL, VU R DI Al SR B

c. NFVRUBE 28355 /KPR K A7 ll &
JRTK X8 K G IR B8k 25 1) o e ) SR sl P ELAS
DR B, DX B A e 5K B0 N0 22
D IREEAE B Ml e 2 B AR N SC B A 25 1]
FPE AT A E VIR R . BARRUL, KB IRAE R
WX oA 2 A R Bl i 4 DK P 2 AT
b KA I i 4 [ S 24K A e R 45 TR
FIR F IRy 2355 SR Sh B Tl 3K B B 5 vh st X 22
TER AR5 R TR M IX 22 R AR (EL G Al #
HRRE 55 7R B DR 2 3 MU (ot SR A ) R X
PR IR, K SR Gt K, B IR AL
X A SR KB Y 7 E M X K B PR F IS
ROKAR, N FBERFNAOY & AR, Xof K BT n] 5

®3 KFBRFAGHZESFRRHEEITER

Table 3 Results of driving factors of spatial differentiation of water resources utilization performance

qfH pla
KB

4 R e [iig= e R ik [
N 0.431 0.287 0.421 0.569 0.000 0.000 0.000 0.000
2K 0.542 0.446 0.431 0.286 0.000 0.000 0.000 0. 000
WAL KT 0.311 0.381 0.478 0.307 0.000 0.000 0.000 0. 000
gl & oK 0.231 0.083 0.457 0.519 0.000 0.150 0.000 0.000
Tl & K- 0.365 0.634 0.343 0.194 0.000 0.000 0.000 0.000
A& Ak 0.328 0.435 0.486 0.111 0.000 0.000 0.000 0.008
& F A R SRR 0.016 0.025 0.009 0.015 0.769 0.487 0.854 0.495

e A
*ﬂ@ﬁiigﬁ$ 0.113 0.210 0.002 0.065 0.007 0.000 1.000 0.196
18 AR & R K- 0.031 0.139 0.008 0.021 0.561 0.001 1.000 0.201
Sl & ST 0.035 0.153 0.012 0.010 0.730 0. 000 0.130 0.302
by =l & e K7 0.139 0.235 0.140 0.029 0.001 0.000 0.540 0.407
oAb AT % K 0.084 0.095 0.080 0.080 1.000 0.270 0.651 0.670
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