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RPMFESRAIAEG . WAENET R SREAR T 2R, R E sk e bhii & B
ARZCHES T s BSOS SO T3l i A0 A R0 32 B T i i A SRR KT, AT 25 S vl Bl A
BRSNS . SIS R IKS R, SO0 5230 2] i el s A v A A O 5 5 g db e 78
RFEM TS — BA 5 2 IS TS & 3,

Schaltegger Fl Sturm (1990) 1 UH: FATH4L4s 54 B FREE P & J SRR R “A: 78
R LS, BIZPRHE SABERm (i, A TR R B TRMH & (WBCSD) F
1992 X A BRCRN) F LHITANFE RN S8 3 . D A RO D i/ IMb IR 5 R T FE Rl A BT 5%
M AR SR RATFHRUE I AT TR = SR 55 . M, B N AhaE e R A
MR FEBCR AW, AHCHHE R EZN =TI S—, EREENAE, CA T %
KA . FBbRIAR G . BIRGASE 7 AR A SROCRIFA TR . FO (R A2 O AR Tl i
DR 28 5% 7 A 1S5 PSR ) () BB AR AR RCRIEA TN (DR PR OGP EA B, HELATH 2
AR EAR R R ARG . SO A R e PPN (Quarriguasi 58, 2009), $645
TR R PE A RIS B R MRBCRIR A BRI R R . BRIBZEA I TE . SR RAIA
SRIREE I AT RREL K AR, (HAE IR EE 48 bR A28 U5 48 AR TG 2 v sl A v R = 00 PR 22 119 5% 1)
(Caneghem 4§, 2010). TR Ge T2 i) & AR B AL g0 IMIAGE . il
R IRFEFRAAR R AE AT T B R R YE (Lauwers, 2009), $difi4 /3 #ik (Data En-
velopment Analysis, DEA) T [R]ITF R FH 22 545 AR BRI 28 5 T J T B0 358 52 Wi 1) AR X
FORHEATPEM RN SO T 2 BTL Gk, 20095 FRIGEGE, 2013), f£4: DEA #iA)
E A B R ) BEBR R A FEAEAE B AEN ™ HH [] LU AG 728 sl S A S R (R8T, 11T Tone (2001) 48
(ISR ™ 1y SBM 4570 R 6% fre K BIR BE b o 2 1% 50 DEA AR AE AR ] W B2 v (8 st P 0] Rt
{H SBM BLRLR I %8 A 7 B i St 5% s AE A AR SR B e i A bR e, i 45 080 R BT
AR BOHE A AR A X PRI, A v ik b3 (), 58 A 2T T fe i BB B 857 (Minimum Dis-
tance to Strong Efficiency Frontier, MinDS) 5| A5S®AG AT I fre/ M B EEAE A s n iR
B IR S, I AR K ATk, 2018) . 2 224% (2014) 45 /]
MinDS BARNNSE 1997 ~2010 4R [E 30 N A AROR . B4 T BRI AE B RCRI
M, T, AERRCRENET . CANRZREG AL E REE o A SRR A ]
ZEF AT AL . FEAEZME T FAEA I BAR AR O . Dagum K& )2 R BN H I i I ik e A
BRI REA IR 38 SO B (), DA T 2 A Mt s R 6T 25 S R/ N ROk TR (BRI AR 5, 2016)
W= AR A EHE RS R R . SO A SO SR A TSR 5 B AR R AR
SRR 2 S PR R BT 1 Tz 09T, AR R FIE GE R A 83t J5 ik as 18] 73 A 7 ik
TEH 822 IR BN IR Ze A8 AR 7 T ARG 55 o M BRI 25547 hy 5 24 245 1) 5 Jo e 1 i
MG PEVUN B 23 S S (A BK 0 R 3 R A B R ey T EAT IR CE SRR
BUR, 2017), IEZ Wi T X b . AT R R [ RS g h CTRAE, 20145
FEPTAE, 20205 XIEBEMZAEYER, 2017,

RN RGN/ TR E REEEN VS AR I F= 1o cwa il WA o i - N EE AL s o Nl A2 i R e
BT 1 R IR PSRRI o 0023 D P A JRE X 298 D i Tt 38 A A O R s o i
KJEFAT TR, & RE (2019 A PR e s s S S s e ki,
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SRk o s A “ILRITAF RO, PREHESE AT O SEE. AR ORIk (2019)
P 1430 35 5 R K DAL BT R S A A R S ] e el o i e RIS EE ik
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AR LTI R Y S AR B . ASSCE IO X AR 5 BB O AR S ORI R B
FEAEERR . FFLL 2004 A7 R X RS BEA T -0 b BRI BR AN M 1A R R0 . A B
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AHARTE. WBASTFER . 2004~2008 4EA4 8508 BACRE G THO B sh S . LB, B
CETF R R, BRI SR A B, W IEIT & T SO . v5 R A R, AR A
RORKEAHNT 3K . 2008~2011 4R BHORIGF NIRRT, X R IHZ 2008 428k 4l
FEALE b, T E RO R IR 2 B K O AP S5 A AR IR IR S WA L
PERENTa o) S A R P SIEZ Ty S i S I s ol N T 1 W o 82 T NS 3l s A B
ORI . 2011 AR LU AR ASACRDE s N, AR RN 0.49%, KLk Tk
TRk JEINTE T ISR 7, BEIETE R SRS 7 & H 358 e, ] sl A8 IR e A g
SR L A SO e 3], AR SR R AT T,
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= RIS sk . IIHAS A, 2004~2011 4F HhiiiEih X AR Skl 2h 7t
G P PR, R IX AR D R S 2 R AR —2, Bk n] W, AEREE I Tk
JRAZS [ 22 ARG . = Kl XA 25 B8 I 0 S 1 A [ At R ™ S . P i X T
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O LML AO4G 36 AURAT: P I SRRk, KoK ETE. Fal. IR sk, R, AR, ERL &8,
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A L AT B ML BT FER e AR 30 NI BB A, B, AL, PRI, TN
ey BEER, FR0E, EID. SR, OREA. . RBE. AIxY. 4B, Mk, DOR. R PEE. A v, B
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R, AR R . AEAURBOI RS s IR IR TR AR RGN TR A Y
AR T K . R S R A RO R . ARSI ORE AW, LA
T A RSBCRIAT AT
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A SO S b S TR T 2 A AR A AR SR AN SR T A il S AR R R AT
RO, BERLER R W XA A4 1290 T AR S AUR R B R, 3x 5 A ARA TR R
bF . SEBIHHORGUE . LS & BT T R PL SR DA . (AR AR . AR SRCRIT
Gk T SR HCEE Rk 5000, H WA TR . BRAUH X A BRCRHEA O AL
VA (BRI BL I (i 0 G Rl 8

Hr i X T ) A SR K 22 S . NS SRR ST B N AR S BRI
Lo AEASBCRI A A 90 3 — . 21 Hh2e), TE/RASE B B RO T, SR 2
RWCT “HRGWCAR” KW DL CORUEPEER” RN COKEEFESE” TR RAIAH, BUIEATE
ok R AR F, fRRBROAR, dERRAARTR . B ARG DA 2 T T WOk B
Fo SR, P IXA 60 70 RO IT A SRORIPHA “ 7, BORWIHAE S MIBUR K™ IR, 7
BRCRNABIARTI 20 WP “287 MR 295 3620, L0 el paMmpkoy. M5
S 5 22 A T A W T AR SRR IEAE 0.7 LUR . LG, BRPGHINSE k2 X S 2 )
MRS Y, BT LA s B AR SR SR B ey i e mi AR R el T
A ASFREE NS PE AR . 20 T Rl X AR R

UM DR SRR 257 BT TS Fe PR AL 52. 7820, FEAMRE TR Wl
R o Hrp s RN T A I AR S ROCR BB AR T 0.7, O R VA T AR BRL T LA
Abs HABIR T A SRR 227, AR BDIRGL R . b DA i i o 7 25
WEAC RIS F A RN 2 2 B Y, TR R T A s B R R YRR IR Y
Pifi o, (EAHDEOR BRI L ARG T, LU REIRAL TR RO RIS QR Ay, I 1R
SWesate, AR ERE, RHTEE AL S E, 25 KRR BRI A A Bk, B
. REFEIP AT M X 28 PR A MR S IR RO 22 b MR L ISR 8k BT L oK
T R SRR R R T

O ASBFRITHAME FRWIE, 20200 ASBERBENT 0.7, WITHEA 27 ASYCEYETE0.7~0.9 2
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=, BARBESUEZBERKNREEKIR

A SR Dagum & F i 7 i BT i Sl A S8R SR 225 . KB 225+
DI 22 S S BT AR AT I 15 LR AR 7S T AR AR A TR 28 5 I/ N BRI 4G
=1, &2 Piw.

e HREESUENEERRY
J— [opr— X SE B F AL Xk ) 3 B FR Bk
SR it | MRS | NS L | S L
2004 0. 1549 0.1832 | 0.1035 | 0.1076 0. 1526 0. 1864 0.1543
2005 0.1517 0.1764 | 0.1063 | 0.1055 0. 1501 0.1813 0.1518
2006 0.1577 0.1766 | 0.1158 | 0.0998 0. 1590 0.1952 0.1558
2007 0.1562 0.1777 | 0.1195 | 0.0927 0.1543 0.1942 0.1576
2008 0.1511 0.1660 | 0.1212 | 0.0904 0. 1540 0. 1856 0.1501
2009 0. 1286 0.1606 | 0.0817 | 0.0806 0.1186 0. 1603 0.1316
2010 0.1209 0.1452 | 0.0928 | 0.0844 0.1104 0.1439 0.1245
2011 0.1247 0.1554 | 0.1009 | 0.0845 0.1107 0.1436 0.1336
2012 0.1304 0.1570 | 0.1128 | 0.0795 0.1216 0. 1502 0. 1400
2013 0.1381 0.1758 | 0.1019 | 0.0746 0. 1311 0. 1639 0. 1479
2014 0.1408 0.1646 | 0.1099 | 0.0877 0.1437 0.1630 0. 1440
2015 0. 1402 0.1662 | 0.1069 | 0.0895 0.1383 0.1654 0. 1430
2016 0.1410 0.1667 | 0.1062 | 0.0905 0. 1410 0.1658 0. 1430
2017 0.1427 0.1676 | 0.1030 | 0.0901 0. 1461 0.1688 0. 1429
¥y 0.1413 0.1671 | 0.1061 | 0.0898 0. 1380 0. 1691 0. 1443
BORLRIE . TEFARI AT (P EB AR A TG SR A R R
*2 BRI A AN R = ) 2 BRI K (BfL:%)
N [X 43 A ¢ ik 2R X 4 1) BT ik 248 7 35 B
e BUE | WE | RUE | RMA | TRURSDE| RURS DU RS BE| B TR
2004 | 13.74 | 5.52 | 9.50 | 28.76 17. 40 22.61 1.53 41.54 29. 70
2005 | 13.51 | 5.83 | 9.46 | 28.80 17. 04 22. 66 1.95 41. 66 29. 55
2006 | 12.66 | 6.12 | 8.78 | 27.56 17.77 25. 50 3.68 46. 95 25. 49
2007 | 12.79 | 6.43 | 8.22 | 27.44 17. 30 25. 94 1.58 47.82 24. 74
2008 | 12.41 | 6.75 | 8.26 | 27.42 17.52 26. 07 1. 45 48.04 24. 54
2009 | 14.58 | 5.62 | 8.31 | 28.51 16. 10 23.77 3.93 13. 80 27. 66
2010 | 14.27 | 6.63 | 9.08 | 29.98 13.99 21.05 3.76 38. 80 31. 22
2011 | 14.93 | 7.02 | 871 | 30.66 12. 20 18. 50 3.41 34.11 35. 23
2012 | 14.31 | 7.43 | 7.94 | 29.68 13. 51 19. 75 3.13 36. 39 33.93
2013 | 15.07 | 6.17 | 7.21 | 28.45 16. 71 21. 38 1.17 39. 25 32.29
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P P IA DTk IX o [a] TRk Lickeak: i
POE | iR | FHF | ORMA | RURSRE| MRS LR RIS | M DIfES
2014 | 13.80 | 6.49 | 8.37 | 28.66 | 17.23 21.78 0.97 39.98 31.36
2015 | 13.90 | 6.39 | 8.58 | 28.87 | 16.89 22.49 1. 96 41.34 29.79
2016 | 13.90 | 6.27 | 8.64 | 28.81 | 17.29 22.36 1. 42 41.08 30. 12
2017 | 13.76 | 5.96 | 8.60 | 28.32 | 18.47 23.29 0.99 12. 75 28.91
Yol | 13.83 | 6.33 | 855 | 28.71 | 16.39 22.65 2. 64 41.68 29. 61

VERRIR : AEHMIRDIAE ChESR SRS ) . B8 SR SRR 4 R R

L S /TR R AE SR R0 SR KR A £ 57

B2 (a) Jz W7 o o] i 3o A 25 50K 0 R R B X8l Py 25 S i A8 o B2 . Tl g Bl 2R S AL
KPR REIIE N 0. 1113, EBFCRI 2 (B AT PR 0 B3 . FEAR S E W B4k
FJE Z MO 0. 1519 FIEH 0. 14127, AEE3RIETR A 0. 63 %, 3 W] 5 ) 375 3ok A= AR i 25
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The Spatial Disparity, Dynamic Evolution and Driving

Factors of Ecological Efficiency in the Yellow River Basin
Chen Minghua Yue Haijun Hao Yunfei Liu Wenfei

(School of Economics, Shandong University of Finance and Economics)

Research Objectives: Reveal the spatial disparity, dynamic evolution and driving factors
of ecological efficiency in the Yellow River Basin. Research Methods: This paper uses MinDS
model to measure the ecological elliciency in the Yellow River Basin [rom 2004 to 2017. Da-
gum gini coefficient and kernel density estimation method are used to investigate the spatial
disparity and dynamic evolution of urban ecological efficiency in the Yellow River basin, and
the geographic detector is further used to analyze driving factors of the spatiotemporal evolu-
tion of cco-cfficicney. Research Findings: The spatial distribution pattern of ccological cffi-
ciency in the Yellow River Basin is “high in the east and low in the west” . Intra-regional
differences are the main source of spatial differences in ecological efficiency in the Yellow
River Basin. The absolute difference in eco-efficiency in the middle and upper reaches of the
Yellow River basin tends to expand. There are right-trailing and polarization phenomena
whether in the whole basin or in three regions. From the perspective ol endogenous [actors.
the economic development disparity is the leading factors for the spatial differences of eco-ef-
ficiency, and the comprehensive effect of economic development and energy consumption is
the most important interactive driving factor. From the perspective of exogenous factors, the
determinant of population density disparity is the highest for the whole basin, upper and
middle reaches. The synergistic effects of exogenous factors enhance the explanatory power
of the spatiotemporal cvolution of ccological cfficicncy. Research Innovations: Bascd on the
urban perspective, this paper examines the temporal and spatial evolution of ecological effi-
ciency in the Yellow River Basin, and reveals its causes from the endogenous and exogenous
factors. Research Value: Provide a useful reference for coordinately improving the ecological
efficiency in the Yellow River Basin.

Key Words: Yellow River Basin; Ecological Elficiency; Spatiotemporal Evolution;
Geographic Detector
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