E37TEHE4 M KowEOE R P
Vol. 37 No. 4

Water Resources Protection

DOI;10. 3880/j. issn. 1004 - 6933. 2021. 04. 006

¥ 0 3 3K % D R R I S5Oy

KAH, NEH

(L. 22N 2R AR AR T B2, HOl 2200 7300205 2. 22 NI 2 R 22 55 24 B, HOM 22 730020)

WE A R AR % HE(data envelopment analysis, DEA ) #= Malmquist 3§ £ , 135 7T 773%, 68
AHLBAT LR R R R AR 2 R AT L, 45 R R 2017 453 W IR K R A R 2k A F)
DEA 7 3 69 ¥ BATH I TA 26 A~ 4F DEA B 2 69 ¥ BATE U A 42 A i@t xF 42 A4 DEA &
AT H BN TR S, R TAARLER BRI A 2T A HALFKT ERG A 1S
Ao 2009—2017 5, 3 7 ALK TR AR 2 5 2O LI B T B ok 3h R g4 &, AR R A A 2L
FERA PRI, AHARKF R 0L R RE, WABRA,2009—2017 & 77 R A KR 4
2% 4 7* % (total factor productivity, TFP) 35389424 -F 39144 0. 957 ; v, F i R 69 K F IR A)
A E g, TFP 354304 0. 977 ; LA P s R k2 [ TFP 353551 4 0. 958 F=2 0. 948,

KR KT R AR R I G 54T ; Malmquist 3548 ; A2 F 4 77 5 F MR
hE4SHES:TV213. 4 NERFRERD A N EHS 1004 -6933(2021)04 -0037 -07

Measurement and evaluation of water resources utilization efficiency in the Yellow River Basin//ZHANG Yongkai',
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Lanzhou 730020, China; 2. College of Economics, Lanzhou University of Finance and Economics, Lanzhou 730020, China)
Abstract: By using data envelopment analysis and Malmquist index, the water resources utilization efficiency of 68
administrative units in the Yellow River Basin was calculated. The results show that in 2017, there were 26 prefecture level
administrative units with DEA efficiency and 42 prefecture level administrative units without DEA efficiency in the Yellow
River Basin. By calculating the input redundancy of 42 administrative units without DEA efficiency, it is found that there
are 27 due to low scale efficiency and 15 due to low technical efficiency. From 2009 to 2017, the utilization efficiency of
water resources in the Yellow River Basin presents the characteristics of first rising, then falling, and big fluctuation. The
overall utilization efficiency of water resources has been improved, and the technical level is the key factor. From the
perspective of basin, the comprehensive average value of TFP index of water resources in the Yellow River Basin from 2009
to 2017 is 0. 957. Among them, the downstream has the highest water resources utilization efficiency, with TFP index of
0.977, and the upper and middle reaches are next, with TFP index of 0. 958 and 0. 948, respectively.
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Fig.1 Overview of the Yellow River Basin
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Table 1 Water resources allocation efficiency of 68 prefecture-level administrative units in the Yellow River Basin in 2017
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Table 2 Projection analysis of input angle in

areas without DEA efficiency
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Table 3 TFP index and its decomposition in the
Yellow River Basin from 2009 to 2017

B FARBR HRFELR AR MR TFP
2009—2010 4F  1.062 0.783 1.055 1.007 0.831
2010—2011 4 0.995 0.997 1.003 0.992  0.992
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T3 {E 1. 006 0.952 1. 005 1.001  0.957

4 7 2009—2017 4FE AT 68 M g AT L
BAILKBTIR TFP 3580 i 45 21, I WL, 7 2009—
2017 45, 3 [ 3 {0 0 B 22 ) 68 > M 4 A7 BT
HA 50 A3t DOKBEIRAFHRCR i R, (Mg,
SRR 53 DX B 52 00, BRI BOK B IR TP O
0. 957 , MR A . SR BEIRAE b R i
(4 TFP B/ T 1, BB, 3 2R I o 3 K 7E
DA BAF A TR AR IR 2™ E AR ALl 2 b
LR TEP ORI, TR i XA K SRR AR
T LI, A T BT A S KR R
i i DX 7 IR 00 B 1, A7 AR B R AR T =3 1
3 M DX A K B IR FH AR S AR AR 0. 47%
M X A TR [ PR U, 22 A SN R
HEARBAR, PN Z UBCR R g, K B IR
22 IR () BRI S T AR R
DX Ak 3 38 P B, K 3 25 7, T T EROK
T TE IR S E B TS e, 3R R BRI, B
KT HROK IR TSGR AR T 9 S . Horp, ol

<41 -



*4

HIARE 68 M RATE B TTKE IR TFP $88K 53 %

Table 4 TFP index and its decomposition of 68 prefecture-level administrative units in the Yellow River Basin
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