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Abstract: To reveal the the contradictions between sustainable development and water availability, it is necessary to
conduct in-depth analysis of the interactions between urbanization level and water use efficiency between cities in Beijing-
Tianjin-Hebei megaregion ( Jing-Jin-Ji megaregion ). In this study, we took the Jing-Jin-Ji megaregion as a case and used the
super efficiency data envelopment model to evaluate water use efficiency during the period of 2006—2015, and then
explored the interactions between urbanization level and water use efficiency. The main results were; (1) from 2006 to
2015, the domestic and industrial water use efficiency decreased slightly, whereas the efficiency of agricultural water use
increased significantly ; There existed obvious difference on water use efficiency between cities, i.e.,water use efficiency of
all industries were high in Tangshan, Hengshui, and Cangzhou, but low in Xingtai and Handan; (2) the impacts of
urbanization level on water use efficiency varied between cities. Urbanization development could significantly increased the
domestic water use efficiency, while it had different extent of negative impacts on industrial and agricultural water use

efficiency.The comprehensive water use efficiency was only significantly related with economic urbanization level (R2 = 0.
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19), indicating that further adjustment of economic structure would be effective to improve water use efficiency; (3)
overall, by the comparison of urbanization level and water use efficiency, most cities didn’t match. There were only 4
matching cities, accounting for 30.77% of the numbers of cities in Jing-Jin-Ji megaregion. Moreover, there was no city with
both high urbanization level and high water use efficiency, indicated that it was essential to improve the matching status.
Regarding the unbalanced interactions between urbanization levels and water use efficiencies, more attention should be paid
to promote the water use efficiency, such as optimize the input-output structure and explore some water saving development

models.

Key Words: Beijing-Tianjin-Hebei megaregion ; water use efficiency; urbanization level ;super efficiency data envelopment

model ; correlation analysis
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Table 1 Input-output index system of water efficiency evaluation of Jing-Jin-Ji megaregion
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Table 2 Evaluation index system of urbanization level of Jing-Jin-Ji megaregion
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Table 3 Pattern gradient of water use efficiency level In Jing-Jin-Ji megaregion,2006—2015

RS A Wit 2 7 M KSR Tl KR gl KL% ZiA KR
Types of water use . Domestic water Industrial water Agricultural water Comprehensive
efficiency gradient City name use efficiency use efficiency use efficiency water use efficiency
AR FEL 0.82 0.19 0.86 1.08
Type A (high efficiency) M 0.67 1.36 0.05 1.23
fizk 0.71 0.63 0.62 1.08
B( %) A dbnt 1.18 -0.91 -1.04 0.10
Type B(middle efficiency) K 1.02 0.84 -1.68 0.36
HRIE 0.17 0.55 -0.05 -0.45
ZHEE 0.61 -1.50 0.73 -0.07
fi5E -0.90 0.56 -0.14 -0.19
k&0 -0.94 -1.42 0.75 -112
R -1.33 -0.09 0.59 -0.67
JER L -0.43 0.67 0.49 0.42
C(MR%0) A & -0.94 -0.10 -0.07 -0.71
Type C(low efficiency) R -0.64 -0.19 -0.71 -1.03

(3) 3ol A KA 2 Jal
N 4 s, LREHIBAN i M2 SR IUER MKYE Z-score IEZS M FREAL IS BB 1S L,
AR U 13 DI REBUT W LLR 3 FhERG T A KA B2, 23501 A 3 A K i e B (T 2, T2k 4k
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Table 4 Pattern gradient of urbanization level in Jing-Jin-Ji megaregion,2006—2015
NEETHAKF ZEIRT K thadliifok-F Rk gaifk-F

IR AR BE 2 Y

Types of iﬁJﬁﬁ H Popu.lati(.)n Econ.om.ic Smj,ial. La'nd ' cnmpre'h@sive
urbanization level City name urbanization urbanization Urbanization urbanization urbanization
level level level level level
1 (s ) 4 Jeatm 2.60 2.48 2.69 2.81 2.74
Type I (high) KT 1.62 1.42 1.35 1.35 1.46
INQELIDE! HFET 0.19 -0.04 0.58 -0.13 0.16
Type II (middle) JELLT -0.17 0.59 -0.10 0.09 0.04
T -0.47 0.09 -0.37 -0.13 -0.25
I (i) 24 Hs g -0.17 -0.49 -0.47 -0.47 -0.41
Type 1 (low) i SRl -0.33 -0.92 -0.59 -0.59 -0.58
e -0.50 -0.71 -0.17 -0.44 -0.43
kFE O™ -0.57 -0.54 -0.64 -0.42 -0.54
FRpET -0.78 -0.63 -0.65 -0.22 -0.55
M -0.23 -0.21 -0.56 -0.68 -0.49
JER T -0.57 -0.24 -0.34 -0.54 -0.45
oK -0.62 -0.80 -0.72 -0.64 -0.69

3 MRERESH

3.1 HKRECRR 2 R ALRHE
311 LA HUKSCRRE 2 AR LRHE

SR, 2006—2015 45 (8] 5 LB T HELE A K 3R 2 0 Bk AR I 1.25% , A5 B 43 A
TR, L N RN 7K T 256 7K BCR 8 B, AR 256 K &R 43501 10.90,0.90 F110.91, HBHE 5K 5¢ A T
TEILRA K BCREAR, YR 0.70; BB ZRf a5k B 256 T K S3CR B K e PR B A TR R R B 15
T AR OR Y E T 3.50% , T BB 3T A B LT AR R 1.04% (K1 1)
3.1.2 AR KSR 2 AR L RHAE

SMAR E | TR A G K RCR Bl A B[R] A HERS IS A T B, FH 2006 41 0.76 R F& % 2015 4R 0.72,
AEBITFBE 0.44% , W28 [0 A RAE KT, A 18 /K803 R i i3k T Dy b 8 LRI OR e T, 4F 35 A= 1% FH K
RS54 0.95,0.91 F10.90 ; B [ AR ALRFAE AR , AL A /K FERD 17 A6 3 FH K 350 3 s e e, AR 1 Ky
R 4.55% ,5.48% ,6.52% , KT Az 16 KRR R 2645 45 T50 =AM Polk 53 RS = A7l [ 2 5% 7= 4%
TR AT U0 G A 1A 7K RIER 57 T B A0 0 DG B2 AR 1 K R TR BB AR AR, B R BT AT
FHAKBCR T REWTR , B 2006 4E9 1.17 FREZ 2015 4E9 0.82, 434 T % 5.58% , 25 A 5 =AMk ol A 53
MHHE S AT P = TR EHRATIAR (E 2) .
3.1.3 Tl FH/KECRR 2 AR R RRE

WNE 3 frs,2006—2015 4F , BUE S T LR Tolk K RCR t S 38R F a3 AR R I% 0.22% , 25
[ S AT REIE SRR, A 34 P K B8RP 3 e B 3BT A v N PR A K JRR B R R T, AR 3 K 3R 2 T 0.
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Fig.1 Spatiotemporal characteristics of comprehensive water use efficiency in Jing-Jin-Ji megaregion, 2006 to 2015
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Fig.2 Spatiotemporal characteristics of domestic water use efficiency in Jing-Jin-Ji megaregion, 2006 to 2015
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WAl 4 iR ,2006 452 2015 45 GHEFE RO KRR m i e, 3 R0l /KRR (E e 0.60 4455 22 0.
93 AFHHE K RIK 3.66% , WA ] 43 A REAE R, Al FH 7K 385 3 o e (R 3Tl oA 2% 22 5 AR L Tl b s R R e
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Fig.3 Spatiotemporal characteristics of industrial water use efficiency in Jing-Jin-Ji megaregion, 2006 to 2015
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Fig.4 Spatiotemporal characteristics of agricultural water use efficiency in Jing-Jin-Ji megaregion, 2006 to 2015
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Table 5 Analysis of the correlation between urbanization and water efficiencyin Jing-Jin-Ji megaregion
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Table 6 Matching status of urban water use efficiency and urbanization gradient in Jing-Jin-Ji megaregion
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