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Abstract; [ Objective | This paper studies the evolution of land use efficiency of 282 prefecture-level cities in
China from 2000 to 2015 in order to provide a reference for the optimization of resource allocation and the
continuous improvement of land use efficiency. [ Methods] The VRS-DEA model and GIS spatial analysis
method were used to study the evolution characteristics and its influential factors of land use efficiency in 282
prefecture-level cities. [ Results | @O The land use efficiency of Chinese cities was at a low level. Among
them, the eastern city had the highest efficiency, the western city took the second place, and the central city
had the lowest efficiency. The larger of the city, the higher of the efficiency and the faster of the growth rate
was. @ The land use efficiency was caused by pure technical and scale efficiency. pure technical efficiency
contributed more than the scale efficiency. Eastern cities and high-grade cities had more advantages of pure
technical efficiency. @ Influencing factors of land use efficiency were changed from the built area and the
excessive investment of the number of employees in the tertiary industry into the investment in fixed assets
and the excessive investment of the number of employees in the secondary industry. At the same time, the
impact of the insufficient output value-added of the secondary industry was significantly greater than that of
the tertiary industry. [Conclusion] Different solutions need to be used to improve the land use efficiency in
different regions and cities at different scales, for example, strictly control the scale of megacities and mega

cities, control the scale of large cities in a targeted manner, and increase the investment of pure technical
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efficiency in medium-sized cities and small cities.

Keywords: urban land use; efficiency; VRS-DEA model; spatial-temporal evolution; China

ST AESF v T A R A D L ki A LA T+ S 58 - 0 T B R R
1A =l & JB WL LA TR R A0 L R ERBE B B AT [ P B T M T R
20002015 4F 4 [ bk 717 2 8 JH M 0T BUAE 00 T BRI B VA L (AR G BT 6 T4 [ M 2k i
29 470. 44 km® IR §7 B SR A O R/N BHE RO o S ] 5 910 L 6 233 ] G A4 B 5 A X
KAOGREXF] 2,27 « Lam@EEr B 112« T /b s e, A Sl L 20002015 4F Hu 2% LA E 3k i
ABARK ST P S B A0 T RS ST IOART SR g e R B AT R 2 VR 4 1R
T AL 2 A R IR BT B A S A MR = i VRS- DEA 58 H3] + H ) 28 2R i i 2 3
SHORDL T R % WA 5 BOR 0 - LRI gy 43 7 3 B0 D3 o L9 o 5V B0 1 A
U A T A SR A TR o - SR R 5 e 5
[ 5 - b AR B S0 R T 20 42 20 4R
O 25 X B R . 20 iE2g 00 4 fC ok momrge e 1 MAORHS UG E
B — RIRB AR IR BF ST WE | e
BRI 7 AR 28 30 R BEAL 32 1 Super- B3 BL 2000, 2005, 2010 1 2015 4 HuZE I b
DEA 59 3F £ 4 b R B HEROECR™ Y . 2 0 b s .
e M ieaiie e MIONBRRM R ORI A . TR A B
FUPRCRE R II R BE T BTk R o e i
K1 22 6 - M ) AR 9 BT . =R MR RR NP o
R R AR L 2 SR B gy VSRR R, SRR I A ) Sk A G Bk S
L 5E 282 AIRTTE A BFIREA (B D

B XM PTG B 0 I B9 2 RIS S
W F 5 90 L4 — 2 £ T 70 0 SRR 09 5 R AR LB A S A i 8

35,11 DEA #7075 SBM-Undersirable £ 8 br 2 JrTAg . R ATEIRE 1857 ) ) L L H R B A
L0 O O SO B vk B g g IR BRSO AU COT D G B
02 Malmquist 48800 2%t + AR R mm e, A A BB AD Gy X AL (km*) (a5
R MR R RCR AT R D gt BUEBDE BRI ARR D L0 (e 4 AR
TR A 26 A A BOR I, = JERR S IR A R ALAR . R OR MO E (A2 oT)
- H P A A R T e R e, o) RSN (250D (v 2 AR . BdE ok
FIAEZR i 3 58 B ML A5 9 007 02 Rl A RO R GE AR ) (b T B ST AR 2
PR B A B I P B 7T L ik W] 3 SRR B BRI XN S . R, g 1 4R AR A R
TIRBIAET R T AL AR 0 R B ROk RSN R AR IR EDE RO BRI (ARAR ) (20D () VS
JHBEAURT T A7 R BT T i b 5 LA R A (2470 Gy V3B = e (2 o0)

S (v2) 3 ANFEAR I RY, 2000 45 ARAZ
Rz1 2000—2015 EH W HERSE T
BT 426 O TR L L e L
RE hE P I S I KA hER P REB HEB PEER
IR (1 000 T L ED 0 0 0 2 0 0 3 0 0 4 0 1
R IR T (500~1 000 J5) 2 0 0 1 0 0 2 1 1 2 1 0
K (100~500 J3) 21 7 8 27 8 9 33 10 9 38 12 13
rh 2 T (50~100 1) 30 19 6 11 20 11 45 27 16 47 31 20
/N (50 5 L) 69 54 66 51 52 60 39 42 54 31 36 16
B Bt 122 80 80 122 80 80 122 80 80 122 80 80

TE DA L HR 78 3 3 T A 500 43 35 T o AT 2 ) A S A vl RS A A o R G L I TR UL R LR TR VI AL T
MR ST 13 48 (DAY 122 ANSRTT 5 sP 336 1006 2280 7T 08 TR LI L FISIRE 6 48 B 80 AN TiT s DU A E N S v 0 VER IR LI BN L =
PR BT H R T R RUR R 12 4 (X T Y 80 ANIRTIT . @3k T BB S G ) 43 3 T 2014 AR (S T IR 4 3 T MR R 3 A o A4 38 ) B4
%2 R E 5 2000 FT 2005 AF 3R AT 4% X B ARk A 11,2010 A1 2015 4F SR AR IX &AM,

1.2 WHRFE HAE R 25 ] 728 ) i) DEA # AU (data envelopment analy-
W EFE R H T VRS(variable returns to sale, sis, IR M) . VRS-DEA #5 & D) A= 7= pg 0 35



242 7K A PR A 3 4

%38 &

R HER 2 — 3 TP X G ) AR X A E B8
BARBCR M ik, AR n A YK BT
DMU, (j=1,2,,n) . 81 DMU HITHA p A
BHR e, G=1.2,p) g D HER y, =1,2,-,
@ HRTEPE A B ITIE R DMU, , W EAR R R
minld—e(s™ +s57))

s.t. 2\, Tsi =0x,
i=1

n (D
ZlAjyrj+5y+:y,»k

>A=1

=1

(jzlaza"'9n§ izlazv"'ap; 7":1929"'9(])

Krpo— R RCR B 0. 0<<0" <1;
BT HRFETC S5 /s s %R ERM T
BT GRS R 5 5, 55 r FER R HOR A B
(W ob AR ) 5 st ——BRAIPES M 2w sy — 400
TEAEV B UA T s 23, =1 — 5 DEA 0 IER)
B AR SR RN AR 25 T AR

VRS-DEA #8 A] L 8 — 25K 4 Hb i) FH280%R 41 43
R R RN A AR RO . BB ROR S T AN
LSTH: R DO N s 8 b | ISR R Nk 7S
T R FHRCR AR AL s 24 R ZOR SO T 5 3T i 2T
BT A AR SN A WA E RGN E L
T LA R AT Ok R HRCR AR e, — Ok
U o MR T A RIS £ 5 S 8 T AR AR T 3 4
(IRS) LI A A5 (CRS) L HLAS 412 1 3% 36k (DR'S) 3¢
3B, o RS I o 3 % R 78 HoAth Sk 1 AR
AT LR 2 5 A B AY /N T R A L
1] 72 e R 22 5 5 RS I AS A8 3 Uk 2 T3 25 7 2 7
BRI LB AT R T G b . - R
PSR BB 4l AR R 56 R L DL S RS 1 T
I B 52 A RAF

0= 01 X 0s (2)

X0 L RHBCER s 0r—— A ARCR; 05—
FUBLROR 458 k=202, /0, 24 k=1,7% DMU #0 B f
s NS B ROCRAE A B s > A<D 8 k>1, %
DMU 55853 il 4b T HUAST R 25 o6 18 1 3of il B X

2 iR 50r

2.1 LA AMENERLIFE

20002015 4F 4 A4 43 3k ol = Hb A 28R 4 (E
MUK R 0. 418,0. 429,0. 447,0. 464 , 8 B + Hi F) i 52
Brooph 50 o i BEARCIR B0 B 4190 ~ 46 %6, &b F iRk

€

S AR R B KRN 0. 70 %, 45 ¥ I 5 5 5% R AR T
FEZZ 1S, R AT AA A B R AR 25 [

2.1.1 =g £2F LR SCRE M 58 )RR
LB D D2000 4, 7R Hr P = K 19 2005 H 4K
KM 0. 438,0.405,0. 401, F| 2015 4P N 0. 532,
0.392,0. 430, 15 B 7R ¥4 1l DX 850 3 0E B Jb o 1 v v 34
H 28 B A A A P S R A 2% 18 42 T 2005 4R
JE VSRR = T, O3 TR AE AR I A
HERLFE (0. 80~1. 00) , T R # (0. 60 ~0. 80) 1
SERF (0. 40~0. 60) KA (0. 20 ~0. 40) IR AL
F(0.20 A5 ANE . 2000 4F .5 A2 U 3% T %
BRI R 4. 61%,8. 51%,32. 98%,49. 29% FiI
4,617, Hor, @ iR R b ORI T LN T Sy
CBRARIN IR 5E R AI ) 5 HA IR 53 3 T (A0 46 A 5t
v AR R T A T A RS LR . 2005 2010
AL RACRIT EE TR R Bl LT H
PORVEH (N ST ) A B . 2015 4F,5 4>
ER B ER K E 7.10%,11. 35%.39. 72%,
40, A3 Y0 F 1. 42 00, e SRR P g AR T 4G &2 L H
PR BRI T B 3 80%0 . T BUR A i R R
WO AR AR = R Bk = RV i A
SRUA K KR hr b% 25 & B i . w] BB A9 Al B 2 L 7E &
SRR AC T U )TN A 28 T K IA RN e A T Y
BRHBABZ . @i A HEAEE T BORE 8 LT
o N s R R JE I DX 28 B KT L Bk R X
b A FH 2503 1 SR AR O i IR o AR S o S T LA B
TR A 1 b ) FH 2803 T 35 e T At kT

2.1.2 MUBEFRZF AR AR Y ) Rk
FRMER Y (R 2): D2015 4E KRR K Rl
W B R R AEAMK IR M 0. 824, 0. 780, 0. 558, 0. 428,
0.419, 88 KKK K 2.87%,3.17%.0.98%,0. 31 %
0. 18 %0, 1t FH R0 1 1 1 1 3R B LA HASE 56 2 s
RO » I TIT RIS A, R 5 I T 7 M U Y RE ) L
SR o (R b 1) P A R RO Y R, 5] A
RS2 o R O IR T e AR T AR R IR T TR
MR AR, ERTTE 4 DAEG 0 #b A 2R
Ar5oh 0.558,0. 313,0. 338,0. 295 CH A8 K 3k T 78
2015 4E 3495 1. 00) o — HAE T R ACR K-, E KT
1997 4E {5 HEETT . 2009 4E0f € N E EX G EIW 2 56
B el F il 50 X7, 2010 4E B 1 R OR X — P TL
BIX T AR, [ R BT K B AT A
TF A& o [ 2 B8 7= 5 e A AR BB K 30. 3804, 8 A X i AR
ESRE K 11, 80 %0 52 B 4 MR U B sk AR AE , J& T2
EE eI ) o R R € |1 SO N K S N
TR A AR IR —rh— 78 7 3 Dl R I T A% R {7



%3 KA FEAE 20002015 4F A [ 38k T A MR A0 ) B s 3 Ak 243

2000—2005 il 2010—2015 73 Bl % “ZR—F—P 7 Al “ZR—P4—p 3 I, 5 b b M) P 2003 ) 8 A 2 i) 3 AL
COR PR PSR AN B RCRAE N . 22 R R AR A — 2L

a 20004F

Tk A
HEER
1 0~0.2(f& 3% %)

1 0.2~0.4(F &5 )
B 0.4~0.6(F &% X)
I 0.6~0.8( & 2 &)

. 0.8~1.0(% 3 %) g

500 1000km
[ ——)

EmE 3 o
B 1 2000—2015 SR EHT IR AR ZEN
Fz2 2000—2015 FHEHT LA ALENNEERER
W I B 2000 4E 2005 4F 2010 4F 2015 4F
A EIE MK FHME MXIE FYONME XE FYNE HXIHE
R I T 0. 621 0.897 0. 824
R K I T 0.488 0.521 0.574 0. 780
% H Kk T 0.483 0.418 0.476 0.429 0.531 0. 447 0.558 0. 464
ot 25 35 7 0.408 0.472 0. 430 0.428
Ik T 0.408 0.394 0.412 0.419
A I T 0.621 0.897 1. 000
IR T 0.488 0.521 0.693 0.789
B KIETE 0.504 0.438 0.520 0. 467 0.570 0. 495 0. 602 0.532
o1 46 5 HY 0. 450 0.508 0.447 0.471
I T 0.410 0. 399 0. 446 0.471
R I T
FER I 0.751
hERHL X Rk 0.471 0. 405 0.416 0.390 0. 405 0.384 0.435 0.392
op 25 35 7 0. 354 0.407 0. 398 0. 380
JNBR T 0.414 0. 380 0. 366 0. 379
R I T 0.295
BRI T 0.338
P X R TT 0.437 0. 401 0.398 0.410 0.527 0. 437 0.546 0. 430
A IR T 0. 370 0.457 0.434 0.401
I T 0. 400 0.403 0.424 0.414

TE : 2000 4 45 g 35 (5 — 12 v A 2 (5l T 9 75 322 DX 370 A O 4 073 DG Ik /4 ki . R IR



244 7K AR E

%38 &

2.2 TithF AMENIEIRS R

- b ) A5 3R A R SO W - )P 1 S A e s
AL (0 BOHE fif AT LAk i K, VRS-DEA #5271 A g
- Hb ) FH A8 il o S R SRR AR R, a4 R
R AR B 7 R 5 3k T A B G A R ROR 1 5T
Fik o RIASEA50OR A B 48  EE R T E 45 A8 6 b ) AR
R AL
2.2.1 SHEARFEHETHEALF 2000—2015 4F
4 DRI SEH R ROCRAR IR A 0. 458, 0. 466, 0. 486,
0. 497, Bl K F 4 Hu A &R B2 3R W3 KOS 3

Lor % a 20004

0.8r

0.6

MEME

0.4r

0.2t

AN

0

b
+#

1.0

0.8r

0.6

MEME

0.4+

0.2+

AN AN

[=]
o

SFEME BARBE M

EATS A IR K S o BN XIS ] 430 A R AR R sl R
AR B R s DY JE U TP AR AR AR 2 R AR L
Ko IR HLRE S5 205 F L 2015 458 K R LR
AN T 1 R R BCRAEAR R 0. 935,0.907,0. 578,
0.446,0. 466 (& 2), Hrp, R FRERIR T I8 T 2l H
AR R DX 5 Kk T Ak Tl R AR ROR X N
MRCRE AR . 21 AR BCR R BORT A I T AL 3k 31
AN 8 R A RO T A SE R AR T B R RN A B T vk
AW BA IR R A Re T L B R sE i A
PR Femly T SC B K= .

1.0
b B2 7

o 2005 B %

_

w 0.6} %
B %
B 04| %
.

%

0.2} %

-

GEBME HARME R 3%

LOr 420154 — 7
0.8} — g

%

0.6 %

B o04t g
. é
GEME HARRZE R 2

B2 2000—2015 FHRERHTIHAARERS S BRAENEL

2.2.2 MABEZFEGEEEAEF 2000 4 I
A RSS2 T 326 354 328 YR AS A8 1) B A3 43 31 1 47. 52 0%
42.55% 1 9. 93% , F] 2015 4E % Ky 77. 30%,15. 96 %
6. 7400 KRASEA T8 38 1 3k T 50t W 3 1 TS RO
TR B R R (GR 3) o MK sl A ] 40 A DR KR
3 YR T AL T AR i T 3o 3 IR 2 HL v S b X T L
T A e PO HB M X UK AR b DX )N T A S 2K
- Uk B L TR Y 2 R A 2 A ) AR B T Y
B , K7k Je v BB 3k vl 0 B A, DRt o] 3% o 08 K 7
PRI A R . DI TIT RS 45 R R R KRR R I
T 32 22 Ab T AR P AN 722 Bl 3 38 0 A5 A5 R Tl AR A
1 T 385 445 11338 DA 1 A o A AR K LU 5 o S T R
T 32 2L Ah T A A e T 8 34 B B . WY T AR AR
(1) 2 5 o g P A% 48 il 1 KRR K 3 T ) B A, 3 2 9
I T AT, RO & R v /N3 T RS

2.2.3 SERAERABEKEHY ALK HE L
R FHA () 5 B RO (0r) B (0s) A
KRB R BOBR | o3 i 3R R b 4 ) T 2803 1 i
JE RO

SR H] 20002015 4F 4 DAY .00 5 0 WA
FREUKIR A 0. 734,0. 899,0. 884,0. 943,05 560 1
A5 R B IKN 0. 252,0. 144,0. 042,0. 053, 15 B 4
AR XS + MR FH R B 52 e ) 3R HAS W 2 7t 5
TR A3 30 b b A HH 2803 ) 52 ) A BN T T 3 5 46
FRRE N 5 ) 38 K T B Ul R R 0T
AN 2 52 ) - 1l A1) 803 0 e PR R B A R R
AN AR KR B b 52 B SE B AR ROCRAR T 1Y 52 5 2R
b ) FH 280 b 5T A T A A b R B 25 A S s
PET A 77 R 5 3T A B AN S — AR 5 AR A
TN



%3 R FEAF £ 2000—2015 AF o [ 3 17 A b ) FH 230 A I 4 3 Ak 245
£ 3 2000—2015 FHREHTRERLEMNRZEL %
X o &% 2000 4F 2005 4F 2010 4¢ 2015 4F
Wikl 4IRS DRS CRS IRS DRS CRS IRS DRS CRS IRS DRS CRS
4 H 47.52  42.55 9.93 60.64  29.43 9.93 74.47  15.96 9.57 77.30  15.96 6.74
KEBHLIX.  42.62  47.54 9. 84 58.20  30.33  11.48 72.95  19.67 7.38 70.49  21.31 8. 20
h#kH X 45.00  43.75  11.25 53.75  33.75 12.50 70.00  17.50  12.50 86. 25 8.75 5. 00
Vi HL X  57.50  33.75 8.75 71.25  23.75 5. 00 81.25 8.75  10.00 78.75  15.00 6.25
R 0.00 100.00 0. 00 0.00 100.00 0. 00 0.00  25.00  75.00
HERIRT 0,00 100,00 0.00 0.00 100.00 0.00 0.00 100.00 0. 00 0.00  75.00  25.00
3k T 2.78  91.67 5.56 27.27  59.09  13.64 44,23  38.46  17.31 39.68  46.03  14.29
AT 29.09 65,45 5.45 44,44 43,06  12.50 71.59  15.91  12.50 84.69  12.24 3.06
I T 61.90 25.93 12.17 77.91  14.11 7.98 91. 85 2.96 5.19 97.35 0.00 2.65

T : VRS #E8 b LIRS 7R MUBEAR I8 3 5 DRS 278 MUBLR I I8 15 . CRS 278 MBI IR AL 5 0. 00 37 1% 28 Sk i 70 A L AF 03 A A7 70 MR 412 T

B BB A AL

2.3 TFAKENZWEF

3 5 4 Hb R AR B AR A A3 i A BT P DI
b I A 55 R R R R ELEL A B A sk 22 S R
TS 2% S P R X AL AR b 1) R AR R R R
BRI HEZ WAL, HF VRSDEA #
R A 5t AR 5, 1T DL A AT 7= /B AR AR RS T 48 45
MITCARTE O A5 Hh i AR Z R R 2, B 7E N
- 1l A P T I A 4 SR

TRAFF= AN T A BRI IO &5 R %
B (32 4,8 3a—3d) : 2000 4F , 2 K Bf P64 A\ 2 3%
SER L A AT AT 2955 e Mol A BB () 693 TN
B MOl A B () 1 158 A B IX T AR
(x5)2 271 km® , [ 2 %= 581 (2,0 35 {20, Hr,
55l MOl N BB DL AR 4k T e A TSRk 5 5
R VNN SOF NN SN DN A TES AN V5 ¢
by s K TR AR | P I T R T A e A5 R i
AT R Fs B R REH XA 070K,
@2005H1 2010 4F , [ %2 9% 7™ 45 B8 40 T A% B T = B
HARIE bR A PR, O F] 2015 4F, [# 2 98 7= %
BULAYE fe i (21 219 {250) » 4 8 3 17 3% 3l 4% A G

R i A T e S BT U A BB 500 4278 Y An
R Rl DR A DR T D SR T A R KT
RN Ry A SN R Pl N NI S
R (1069 J778) » Ju AR B0 K b 3 it 850 B W
U R IR T E KL RO AR SE L R R A ST 4 0%
Py A 25 =Mk Mtk A B RORT i X T AR S 2R AT
O3 3T B A TC AL U R R T E PRAE B =k Ml A
AR EITUREZ . KE RE DR
WX AR ETUAR I £ . DU P 91 4% TR AR 4 B
TUAR - PRI BE LA S AR T 4T 29585 — ™l Mol N B3 %K 263
TN = Mol N B 8267 T7 N X TE R 331
kem? [ 5 B #5053 793 40T,

A b RP AIE F 7T R A B 2 < 2000 4F L)k, T ] A
AL B I T A X 3 i i XA s 35 e 45 At A IXC T
AR sk ZRX B AL Z a7 3 F BT
PRRE Ty s M e AL RE 0 s, TOAR R 1Y 22 5 Bl 48 BT
R HOR A AR ORI T TU A B 5 TR
I 4l AR SRR T (8 55 Bl 4 Rl A
PR N N S T i A R S A & N o S Q]

THIE .

R4 2000—2015 FREWFH T~ HAEFR TRANERETRES

X d 2000 4 2005 4 2010 4 2015 4
iﬁjzfﬁﬁljﬁ X1 ) X3 Xy S} Xy X3 Xy X1 ) X3 Xy X1 X X3 Xy
4 693 1158 2271 35 284 328 1243 221 360 57 1111 6522 1069 363 835 21219
KM 426 798 1396 32 211 212 1034 204 289 37 608 3396 635 30 505 8780
hEsHIX 137 164 295 0 38 56 135 0 62 7 37 2150 134 35 0 5736
PEFBHLIX 130 196 579 3 35 60 74 18 9 13 466 977 300 298 331 6703
it ] 7120 491 0 0 20 120 0 263 267 331 3793
R 118 394 140 0 0 12 0 0 0 533 256 0 0 0 1414
I T 292 490 1381 0 87 122 406 64 137 15 292 4390 350 36 398 10 022
hAEMETT 139 123 472 29 87 41 220 22 133 12 113 667 304 17 93 3157
N 143 151 277 6 103 27 125 136 91 9 54 1210 152 43 13 2832

T con sz sy s SRR G Al Al A BB O V3 =7l ol A 53 8 O A0 RER DT B Clem® ) | [ 2 98 77 4 B8 (AL 70D 5 U AR BE B
RUEWTE ™ ARG O T T W ARAZ T ZE ; 0 RRBEAAMEILR . T .



TR PR A

FEo e Ak
AREREATA
C0.00 A F 20
[ 0.01~20.00
I 20.01~100.00
I 1000k
Cde4 it X

2B EER/km®

C0.00 AT 2D
[ 0.01~20.00
I 20.01~100.00
I 1001 |k
COgE# K

Sl miEAz T
1 0.00(™ 7 %)
[ 0.01~50.00

[ 50.01~500.00
N 5000 E
COdegih X

REERR AT BT AR ER; o [ IURBEFRR BN T iy =i . 90
B3 2015 FHEWMT LA ARENRANFTHTRE

RIFIRA RS Wi B R IUR B S5 R 3R
B] (3% 5, 3e—31):2000 4F, Mk A = H A, 4 H
AT HEIEE 7=l 3 N AE (1) 905 A2 78 V58 = 7 Ml 3 Jn
{H(3.)267 {70, F| 2015 4%, 55 — 7 b 55 in 8 (9 JC
R (21 157 2.70) , 4= E 3k a6 7~ 2 55 A
L IUAR BT 500 42 70 1AL FE A N L 5 P BTN L BF
NGRS E N N A T DO S
b 28 = B I E TR B OZ AN ) A, R4

{\n

FE=rd Ak
AR¥R/AT AN
C10.003 A H 30
[ 0.01~20.00

I 20.01~100.00
1008 &
g4 it K

U

EERTRBWICT L
[C10.000™ H A 20

[ 0.01~50.00

[ 50.01~500.00

I 5000L b

COkeg WK

& == in{E/Mz 55
[10.00G i B %%)
[ 0.01~50.00
[ 50.01~500.00
I 50080 E
CdE4g i X

0 500 1000km
| S S

I RLE Y NIETE T8

TR PG U BRI . T XA I = R TR
JEE 53 Bt A [ X3 A () LA 55 20 19 & i M) T R B
A AN 5] B85 W R 0 1 R 22 S 1k B A B Ik - A
HOR o AR JR T L N 2 9 R AR S X3 T
R AR AR DRRIT R I i 4 T A 9 7 43 R BECSRE  m
SiR X8 H L Y S i X3 T R R N ST B B A D R O
ZR PG DX T AR R ST B 2Rl Mol N B
BRI BN FAROT A% 5 38 B2 45 1 7R b R 3 4t DX




CHER]

R A :2000—2015 4 vy [E 3 Ti7 A 3t 4] 2880 46 1) 23 9 A

247

IR NITE AN R A R N A NS A Al N
NIFNAE S SR N D=3 T SR IVA 54 8 B AN A )

S Tl A R I T S s DX B =l A
A PR R A AR

&S5 2000—2015 FRANFREFER T HERHTRES T

X da, 1% 2000 4F 2005 4F 2010 4f 2015 4

Il &l oy ¥ 2 ¥ 2 »i vz ¥ ¥z

EE| 905 267 1385 1809 6 826 2 423 21 157 2 293
7R B HhL X 457 244 1036 1 807 3672 1104 12 510 99
F S i X 272 0 222 0 1282 71 4 544 125
G 3 M X 176 23 127 1 1872 1248 4103 2 070
I T 179 1014 0 0 0 1350
IR T 169 159 0 161 173 1294 45 0
K3k T 185 0 707 109 5 694 366 14 233 80
Ffr 453 TiT 365 78 376 196 363 435 4 097 663
JNYR T 186 30 124 28 596 328 2782 201

vy 43 RN ER A (278D V5 =k B (258D 5

3 4

K VRS-DEA #E#L, 247 T 2000—2015
A [ T b R 280 Y I s AR A L OF R T
BRI N R . BE5E R W . D2000—2015 4 4
Sl T ) M M) P R B A L e [ S B A A IR
B Lk 3 e BAR U TG A 41060 ~ 4600, At 8020 1Y
Sl T 4TS Ak T v AR R R R o A s R AT AE RS 22
PR A BRI 20, R AT £ 2 1
FNEVIINS e AN S <IN SN L TN RO R RS
@ & M M) TR AP ph 28 5 R 0 3 R AL AE 288 R S ]
PERISE R . SE B AR RCR TTlRAE HIR T HUBERCR 2
IR HAT 4B AR R AR AN H B s AR T AL R B A
A8 B8 13 ek i B AP A R T R 22 b T RLASE i A B 6
Bt. QEZRBA TR AN 2 2 1 N 4 o R L
RREFEEA R E B . AR AT T R R R A
JE DK T AL B = alk Ak N B RO B TE SO
T ) [ 9 B R A Al Dl N BB TE R
I SO TRY SR 41 I W R N AL
BERTHE =70 AR DX AN ] B 55 2 4 b A1)
BRI RN 125 A 22 5%

BT M A I RCR 9 23 BT 5 2R T 22 S AL A
PR IETE 1 M R o R VR BAT Al R
RO e B4 D0 BRI AT P A 7 3o i P AN O™ A%
2 3T A 5 DRI i R A A 1 P 328 3 3 0 =
A B R AL o IV SR IBCAT B 0T 0 42 1 15 e 5 v /3 B
AT HUASE 12 P 128 494 DG 38 R 4 B AR SR i 45 s D Y
G RHUAETF T s A 7= 4 PR SR Al B R ZR AL
HARTE 7R85 A 2 L 0038 25 8 4 0 2R 3 4 DX

A BB L R B AR T OLR - AT 7= Hh R M

T DR A DRI R kT ) [ 5 7 43 AL AR OB R
T X H LV S D3 T A AN ST B B A 5 A
HER VG T D3 A P T A A Tl Ml A
RO B BRI A% 5 3 B2 2 W 7R A6 A0 G 0 X 7
P T AR PG R M DR IR /N A 5 =l
MP N G, DA T T AR T AR E s X R kT
AR 7l AR B TSR G A e D3R T A =k A
o 4w e R g

T A5 A &, VRS-DEA # #1 % 1 e 4 i 7 %
B E T BB A AU A oL kE T N R 15
Wi L f T b MR AR A R e . HEA R
R o AN [ 3nk T B AT A TR A9 1 T 5 HURE . AT BR 19 4
P A T 4 B8R AEL I T R 6 S BT AT ST A e A
WA RA — 2 RBRE A 4 e SR pr kg | &
Mo M) S Y 25 5 T HEAT A 5 3

[ & % x #w ]
[1] Miao Jianjun, Zhu Lin. Research on efficiency measure-
ment of urban land-use in China[ J]. Academic Journal of
Interdisciplinary Studies, 2013,2(9) :248-254.
[2] Deilman C, Lehmann I, Reibmann D, et al. Data envel-
opment analysis of cities: Investigation of the ecological
and efficiency of cities using a benchmarking concept
from production management[ J ]. Ecological Indicators,
2016,67(1) :798-806.
[3] Rinanti A, Dewti K, Kardena E, et al. Biotechnology
carbon capture and storage (CCS) by mix-culture green
microalgae to enhancing carbon uptake rate and carbon
dioxide removal efficiency with variation aeration rates in
closed system photobioreactor [ J]. Jurnal Teknologi,

2014,69(6) :93-99.
(F#% 255 )



CHER] FIR 7R :2000—2014 428 BT T~ I A9 A AL i 5 28 ORI 25 A8 fb R H G &R 255

T IR Y TR RE M 5 B B A 8 Ak I BF 5 - DA BT
TR X [ ). B0l 241, 2017, 26 (3) : 1-12.

(167  Zom, B e pe » S50, 45, B8 BLOR W) 1 I /K 9% A Ak T
BFIELT]. K 1k H A= R, 2015,34(4) £ 38-46.

C17] XBWEAE , 4 2 0, Jo & 4. 3k T 0 8K % U8 A 30 G & 1Y
P& LR g 2R 2 R R A S LT vk R £, 2013, 35
(6):1600-1609.

(18] 2, « INWAJR, 58, 55, 2000—2013 4F 3 B
VLA K 22 NDVT i 25 48 A e AR K H 52w 3R 4 A
(10, BARVEIR¥4R . 2017,32(1) :50-63.

(197 FIC, il a5 V4TI A . 38 BT T8 DX R 4K A8 1 1)
25 0] 3 A7 K AR AT K LT ). A Vb8, 2014, 34(5) 1 1410-
1416.

[20] XUgrAe R VL0l 55, B BRI T i A= A 7 K A
H] E VB ,2013,33(4) :1198-1205.

[21] Mu Qiaozhen, Zhao Maosheng, Running S W. Im-
provements to a MODIS global terrestrial evapotranspi-
ration algorithm[ J]. Remote Sensing of Environment,
2011,115((8):1781-1800.

[22] ZLL 2,98 01, 7 £ °F, %, 5T EOS/MODIS %4z #y
NDVI 5 EVI I8 #F 58 [T . H 3R 2= 3 g, 2007, 26
(1):26-32.

[23] Akgas, g2, BB, 5556 T MDOILS U4 i35 44 Hr
WX S ARBR I S R AE AT S [T ], T 5 X 4, 2011,
34(6) 975-982.

[24] WM, 0636 ARG, B0 TR 50 a 42 Ui 2 28 bR Ak M

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

B R Z ] K B EFIFSE . 2017,24(1)  122-127.

EMR S BV R 45 O 55 a BT SR AL TR A8 I R I
KA H S L) ], 7K f BB R Bl 2%, 2017, 35(10) : 13-
16,12.

REE SR H 2, A B R i 5 B AR 78
RO B H: oG g s il AL LT . o B B A Bk R 2
2015,45(5) :695-706.

FRIG R KA, T AL 55, T MODI16 A2 Y8 bk 58
MR 14 a WZERUE R 25 s L], R 22 472, 2016,
24(2) :286-293.

&L R R, JE T Gl A MODI16 B85 (10 1L 75 4 78 L
Bt 28 Wt 2 A5 4R [T, b BB} 2 ik '8, 2017, 36 (8) .
1040-1047.

AR A5 78 Al R N 283 Bl W 38 L ORI I B 7R KR
Wi 43 A7 LDJ. b5t - ¥ 42 K%, 2015,

TR B, FE, & 3T T AMI S HEIS 135 B K
VAT B S R 7 B A I s AR Ak B e B 2R A L) L vk I
% +,2016,38(3) :750-760.

XU H 4 BAEEL A E R R R X ZE kL2 KA
SRR Z B RR ML) @5 ,2010,29(3)
629-636.

A, 2000— 2013 4F 3 LA AT i 4 Bk A a6 I A s AR 4k
FEAE S K 43 LD . b« v BB 2 5 K 4%, 2016.
gk AR A, AL L AR BT RS R GIS (9 38 BLoR T+
FAESHERAEEMIT] T8 XBFIE.2017,34(2) .
416-422.

(L#% 247 T

[4]  Sui Dianzhi. GIS-based urban modeling: Practices,
problems and prospects[ J]. International Journal of
Geographical Information Science, 1998,12(7) :651-671.

[5] Verburg P H, Berkel D B V, Doorn A M V. et al.
Trajectories of land use change in Europe: A model-
base exploration of rural futures[J]. Landscape Ecolo-
gy, 2010.25(2):217-232.

[6] Langpap C, Hascic I, Wu Junjie. Protecting watershed
ecosystems through targeted local land use policies[ J].
American Journal of Agricultural Economics, 2008,90
(3):684-700.

(7] SR80, B, /N, S d B3R+ b R 2% 33T
W] M FR 24 ,2011,66(8) :1111-1121.

(8] BAVUE . B IK R WRER. o 4k iy 4 b ) 0% =5 ) 43 S
FRIE B AL B AR 53 BT < 5T 287 A R DL B3 i iy 52
WEAFFELT]. AP B e R 2%, 2013, 27(7) : 48-54.

(9] B, B2 %, it &, 4. 2 F SBM-Undesirable 5 5
PR3 T b R RO AT A UK = b X 16 3T S 4]
(1. BEAR,2014,36(4) . 712-721.

(107  EWIME AR K. 7 + oA 256 2088 T4 5 R B 52

[11]

[12]

[13]

[14]

[15]

[16]

[17]

L), M3 A} 42,2006 ,26(6) : 7143-7148.

s 5T L B2 B AL AR LT 4 B i - b A AL
R[], o E 4 A2 .2016,30(7) :56-63.
ORI 32 /NBk. A A R IR T b R R R AR S
TR L Bl A B LT ], %R A2, 2016, 38(3)
493-500.

FEER M HEZE L A . BT HE 0 24 o i 3 T AR AR b
EBREEREME R ] dEAA - BiFESH
$,2013,23(7) :63-69.

KTV R T R RO R A R 45 A AR e ROR
F 0 0 e 4 # [T ). A I £ b B2, 2006,20(6) 1 9-15.
TR R TE AR AR IR, 45 2016 4F L MR A S E A
HE IR & 2017 AR [T]. H E £ Rl 4, 2017, 31
(1) :3-20.

T B =F B A M. R T A b R AL RS 5 IR T AR S A B
WM LRI =4 34 g ML) ] % HA
%,2014,36(1) :8-16.

RSk kL R4S R ILIX 97 80 1 R s +
b ) FH 2080 28 109 5% ] < B T T A A R IR 4 A% N A AR
L) dE LR, 2015,29(10) :35-41.



