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Abstract: Water resource utilization efficiency is important for implementing the strictest water resource management
system, constructing water ecological civilization ,and promoting urban economic and social development in China. Through
the categorical data enveloping analysis model and variation coefficient method, urban water use efficiency was measured in
ecological geographic areas of China from 2007 to 2016. Additionally, influencing factors of water utilization efficiency was
analyzed by Tobit model. It was found that the utilization efficiency of urban water resources was generally low in China,
showing a fluctuation pattern of first declining and then rising, and the gap of water use efficiency among cities was
narrowing. For the ecological geographic regions, efficiency of water resource utilization was significantly discrepant among
different regions, decreasing successively from the temperate arid region, the temperate semi—arid region, the temperate sub
—humid region, and the temperate humid region to the subtropical humid region. However, the difference in water resource
efficiency of ecological geographic regions was shrinking gradually. In terms of influencing factors, the conclusion showed
that the municipal population, land use structure, economic development level and industrial structure were positively
correlated with water resource use efficiency, while urban water supply, water consumption structure and water management

policy had negative effects.
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Fig.1 Spatial distribution of eco-geographic regions and cities in China
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Table 1 Definition and description of influential factors
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Fig.2 Interannual changes of urban water resource utilization

efficiency and variable coefficient in China
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Fig.3 Spatial distribution of urban water use efficiency in China
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Fig.4 Interannual changes of water use efficiency and variable coefficient in eco-geographic regions
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Fig.5 Spatial distribution of water use efficiency in eco-geographic regions of China
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(1) RN 5 3 K B ) 280 5 38 T 1) A O, 19 R %00 0.0077 HLAE 10% /K -F b 3% (%
2) AEHASRAAR RGBT i N QS BERE B 1% 3R /K B0 A ORI 5 0.77% . ik IX A
2 P TR AR T XN V38 2 RN 3 ke 6 22 1 N 0 D AR A 77 Ay A 33 2 1) LA AR ARl A= 7 A 1 ) =
AR AR T R NI GEAS Bl A AR T R AR A SO B, AT R AR K B IR AR SR S, X5 BRIk
SRS MRS A AT IR T LSRG ek P K Rag K RO B AR 4 1 1 PR
MTLRAZSHOBR DXOR TR, T T 5 XN A6 45 DX i 7K 5 A0 3R ) S IR A 22 5, R S P i X LA
AR IE [ S2 R % HAR D DX R B RE e 0 A A B A S AR (3R 2) o X AT RER DR il T 5 X
el 2 5 X R 2 R DRI P DI T A 1 3 A /K B A I, A e R B T XN R
HEASF S B HE BTV AL G 55 Ml S I ARAAT L, RIS T A 0 A KA i DL SR A% N R gl
St BT, ORI T LA A A U SO, AR TR K A S A
U S

F2 Tobit #EEIEFLER

Table 2 Regression results of Tobit model

o gmepm WERET O EAERRE o pe, TR
W 2 %mmm K bt B D K bt T8 X 3k
Influential factors T'he national The temperate The'ten.lperate The tem}j:)erate The temperate Tl_le patter'n

city arid region sen}l—amd sub'—humld humid region of su.btropl'cal
region region humid region

WX AT (X)) 0.0077 * -0.0706 0.0355 -0.0106 -0.0028 0.0198 ***
Municipal population (0.096) (0.330) (0.148) (0.113) (0.888) (0.000)
L HIIR T (X,) 0.0235 -0.9987 -0.0280 0.0528 * 0.1051 0.0395 *
Land urbanization (0.282) (0.523) (0.877) (0.050) (0.523) (0.098)
+ Mo L5 (X)) 0.0272* -0.0518 0.0958 0.0183 -0.0058 0.0614***
Land use structure (0.075) (0.680) (0.400) (0.492) (0.898) (0.000)
KU RIRKF(X,) 0.0800 *** 0.3365 *** 0.2293 *** 0.0416 *** 0.0283 0.0811 ***
Economic development level (0.000) (0.000) (0.000) (0.000) (0.079) (0.000)
PR (Xs) 0.0815*** 0.3129 *** 0.2443 *** 0.0601 ** 0.0823* -0.0399
Industrial structure (0.000) (0.005) (0.002) (0.025) (0.071) (0.108)
WATHEK (X)) -0.1085 *** -0.2758 *** -0.2176 *** -0.1029 *** -0.1278 *** -0.0789 ***
Urban water supply (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FHKEEH (X,) -0.0403 *** -0.2620 ** -0.0520 -0.0256 -0.1656 *** 0.0022
Water consumption structure (0.001) (0.010) (0.382) (0.171) (0.000) (0.870)
IR BRBOR (Xg) -0.0423 *** -0.2656 *** -0.1717 *** -0.0426 *** -0.0266 *** -0.0202 ***
Water management policy (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
WA 0.0944 -1.1319* -1.0503"**  0.6498 *** 0.8892 %** -0.1833 ***
Constant (0.126) (0.053) (0.001) (0.000) (0.000) (0.003)

TS NET AR PAE, = % = 5 5 = MJIFIRTE P<0.1,P<0.05,P<0.01 KF T B3

(2) 3T AR S 30T K BT IR AR AR S B3 (ER I IE ) PR (36 2) o AR ISE Tl i AR
U RGN, A7 25K R A S, ORI K SR A 7 0 T s 1) 2% A AR R S R [ B Sl i sl P M g™
AR ol A My T 25 A S 5 TR 1) T M R e I 55 S0 P 3t A5 e B T M e A, AR AR (L LI 22 s
PR S AF RIORAR 2T = S INBE AR T 5 I8 GDP /K IR IH AR , /K BEUER FH AR AR R B2 T, KA S
M ER XK, e T ARt A AR DX AT R DRIV AR R DXl i FHOK 8GR 2 i O ., He P il e 1
DA I PR (6 2) o Tl 5 TRl 2 T 5 DX T e R K AP Ak T AR R UK o A B U
FRIERIE Ak i o A R 22 LR Ak e 7 st B T M T AR, AN i g B0 R B W IR 55 7™ 1 WS /K W A
FEAE BRI T T

(3) LRS54 55 30T K BEURA FSCRAE 109 7K-F B 5 IEASE (36 2) , RIE A3 1 e o5 A 82 e
T AR FU R, A ] T i e S K SRR R30S e A s b 4, RE ST S Ty e HUAT b B AR S i K i
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BRI AR Z B0, 3K — 459 A5 B4R SO AU - S 2 S Y B9 0 S, 7l 5 R A SR i e
TEA AR EZERZ 77 S5 TR R AR R 548 rh SRR A 7l e R A T el S R AR B
VAR A 28 B PR ) SR B | B S P F R BN, 3T e 5 R AR B AL, AR T 22 1 K B IR
A 1R K FE AR AR R R Al 3 P B 28 55 8o B v )l B e 1 RS AR ZK B B 28 5% 7t RURK AR . N HRAEZS
PR KR, Pk S A XA 5 X RAT 2T TR X T 2 1 DRI A Y DX 3k T K B IR A RCR A
IR RN, 5 0GR X R AR DG (3 2) o PR AR X Rl B G AT RE A A B A2 I B U T e X K Y A X
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R, ARFTF K SR A R AT
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FFHRCRR B BT R, B R o] R 3R B3k T AR WA O 3 K S5 S5 AN G B, 1 /K R 2 K IR
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(F2), XA IRAT T 5 XORRAT 152 X, T 250 &R ACERAR, B KA S, 3T SE Ak 2l 15 A0 Xt
W5, AR T3 (K BE ) Ak GE 7 B3R T, 3k s K o AR v K BRI A B 2 K YRR AY T IR 2R T

(7) 7K S50 5 30 7K 3 TR RCR UM 56 78 1% /K7 BB 3 (£ 2), i R AKE SR K2 55
IKBEER AR R, A ae X e ) iR R TGS AR TG AR S KIS A Tl 25 A 7= FH K B 2%
XPPREE R B T — a2 s, HOG 2K S8R A R Akt g s 8 28, e A 36 FHK B sg iR B fe ok, ml L Js RAE
T FHZACER: o B Ry, X3 T 7K A A 3 A i 48 3 DA B K 8GR iV FH B K, X 5 K B Rt T 38 | =5 RIOF)
HSE AT, AFIT RKRCRMGE, ALK A B X R A, 7K G5 R4 X6 0 K A 25 1 B DX T 7K 9 U5 R sk
R[S A S | S G A T 5 DRI Y T DXk T 7K B R AR R e dd 3 % Ay = X i/, BRI
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B A= > LS5 7 T Y 22 57, SIE AR 0 DXl T e B K O, o T Bt K L B AR B (B R 3k 44.06% , 3838 755
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