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E T AHP-DEAREIF L1 EE 8T B # % 7 £k i%k

O, I BE iR, N5, ] &

CH Ay R4S P22 , > M) 730070)

TE: N TR AR I E SR 2R A AR AR Z IR e rh s B SR B8 R H B
RNV DG . 8 SC LA H R A DG H T P4 0 DX 1 4 AEDOURR A - b R 3 350 H Ry 451, AN TR] ) £ B2
B T AR H TR %, 7RI P AR YR i TR A TR K S TR M 117
JZ IR 43 #1 #: (Analytic Hierarchy Process, AHP) 24 o 4k 19 %4 31 42 2% /3 #r (Data Envelopment
Analysis, DEA)BLAY X 44T 17 ) 20 £ U IR L5 A AR A TR . S5 R BN : TR 1~4 1Y i
PB4 ¥k A 1.000 0. 0.864 5. 0.652 7, 0.963 8, & L N i, F L 4Rz . W5 KW . AHP-
DEA BRI AL 45 DEA J5 12 X6t iy A Ji H B0 B B 0043 0T 5 005 3 B 2 A B 485 ke ke, A 485
JEBER , 77 A ML yA T H A 5 ke e — Rl AR Y ik

X # A HHESR RIS R AHIE (AHP) BRI (DEA) ; R FH T
FES$ES: F301.24 XERFRARTE: A XEHS: 1000-3037(2017)09-1615-12

T F 1997 AF R HEAT LRI TARRIORY, AMUem 1 A IS s T Bk

L R TR e TR AR R AR, T E A RO SR TR E Tl B
B AR B PR AP T g MR B 22 4x Tl FEfu Al L A A5 M IR & G895 K e 5507
AR T HE AR, LR O SR £ REAERAT R R CRAETR” 1A
SCHET BB MO IR . SPALEk | feir . IR Z R AIERISE & o SR,
FURGF R eia mt A 2L A B R BRI B, Bl L eh TRefE Ty it
SIRUE. SEHEAL AR IO A IR T = 207 S8 O BGRUER AR FIbR v, ™ B2 MR L R IR T
FSEIRCR . I, g B2 HE - 6 100 H OB Ut A 7 0 H AL a3, e+
MR B Bl AU ) B R A TS A5 i e 4 i) A

FAT, 20 LSRN AT, RTINS A oo,
[0 53 4 NS 9 e ] e X G s SO S N RV € R A WS 5 ) DO e ol ST R U B
S ) FRAR A AR A BRI, TR SRR T 7 T2 T P 225 R AR AN e 1] A S PR
WAPEAN, AR AR EAL SRR PPN, S0 L BIRZR SRR VY, S E AR
WYANTR] 59 75 R R AR A R A R B XA T T 0I5, R LR B D5 TR AT B 255
SN 1124103 RN (<95 241 v RN T YT 728 7/ vy B By - 01 S NS I 5 o R PR/
CORHRBEL™ S5k AR | Bl s o4 . (E0R, B Xt —A Xt

s HER: 2016-08-03; f&ITHHA: 2017-03-30,

EeWA: HNEHEERE T 217 MRS (GS[2013)GHB0849, GS[2015)GHBO0167); [EI5% H AR IE
4 X I H (41161066/D010702) ., [Foundation items: Education Science “12th Five-Year” Planning Program of Gan-
su Province, No. GS[2013] GHB0849 and GS(2015) GHB0167; National Natural Science Foundation of China, No.
41161066. ]

F—1EEEN: B (1976- ), B, PR, @z, EENE ML . SRR SRR,
VA T AT T e FIRE9E TAE ., E-mail: tgchwsh@163.com
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ARZ MR TT % . W LR By 2 RFIEdRiE , RIS SE PPN i A DLk, B
RERE 5 A S S s 1Y B AT 5 PR SR 0 SRR A MLZs Ak, XELABR ORI 45 SR )
FOUMER o A SCLAH 48 DR PH T PO U DX 1 A 00U A+ M3y 30 H o], AR AR e
5T R PR X B SEBRAG O, WA A R B il A S A TP E A . 43l &%
R JERERE SR | RAERS RIS 4T 728, SRAZ R ATk 29 dHE i B .26 43
Bl (Analytic Hierarchy Process-Data Envelopment Analysis, AHP-DEA), Xf 4 FhJ5 %
T St A8 AT PR, PRARE R A 58, BRIR S A Hb A & e FZe it | 4t
SRR =SS —

1 WRFEIX RS S R R IR

1.1 AAREXBER

PR BH T 75 041X 1 45 FEURUAR ) = M 3 3 H A T 107°38'10” ~ 107°39'09"E, 35°32
07" ~35°33'09"N, HEEVIEX 8.5 km, J&# + & FARIFIAER X, SRMSAVEILE . ARrE
i, BEEERK, MR 25314 my JRIEHT T FiiE X, EAa I 0 R Rl S ey
AL AETERRIR 8 °C, ZAETHIMERIHE 530 mm, AR TR L1 519.1 mm, TSR 160
do XEUBHE - REONEA £, KEWATE, L pHES 12, HIErfbiErelr, &
IKPREPERESR . XIR EZMRIA/NE | FOK . SRR G5, TH KRN L |
AT, FRIWAZE R AP (Robinia pseudoacacia) . =A% (Ailanthus altissima) £ 1L 7
(Armeniaca sibirica) 4%, JfJeZus RIRMEPLVKEL (Agropyron cristatum) . kAT (Arte-
misia gmelinii) FI%FE (Artemisia lavandulaefolia) 5.

WH X ST 116.32 hm?, Horpr. B F180.43 hm?*, 7K b FR 0.30 hm?, [
0.20 hm?, A4 AkH10.13 hm?, AT 5eHh 4.25 hm?, JEFE %450 13.26 hm?, B 2E [ #b 0.06
hm?, ZAB% 1 0.87 hm?, A E B 1 AR 1.65 hm?, 4% 1 0.79 hm?, &t 4% 11 #b 0.55
hm?, K5 13.83 hm? (E11), X B T 8B SAERI SRR X, 18 BE B0 A= 25 50
BRIPRRA G, BB s, S HPTCE AR, NREW UM ER T
B WP D, SRR IR R, ISR FETR . BRIVKE S A RK
ERRE SIS
1.2 EHEFRIR

T H X B EEA B R 2k I T 2011—2013 4R P I X S i HAE S A Y A iR AR, +
b ) FH BRLR: A 5 B 2 A G 0 X 2013 4 = bR FH S B R A 45 e . i H XS g 1
AS AR 3R [, T 2014 4F 9 A X0 H X S A ik s BRI R AR P
(b & AR H R EEY (TD/T 1020—2000), &SGR P BB, AR L5
FEERER ARG — P JE TR s B B I H S . S5 I RARRE (-
T 4L HIH FUEE AR AE) (W25 (2011)128 5) F (PR BT 2014 4R 55 — B4 kLA
F), TSRS T R0 TR AR ST BaUHs bR | MR 2
iz RE LKA SRy AL 2 P B OR 5 A5 S A 38 AR 40 P e X 1 4B K
HFE A+ G T H SRR A (2014 4F 9 H AYSZH BT RORE) ATk s &t
07 TGO 5 ARG AR S s I H SRR LA Y, A AR Al g i
P RRAS T MBS . s 30 H XN DB ORI AR SR S R s &ty
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FEl1 3 H X AR R oo A F BUTR

Fig. 1 Image with slope map and present land-use map of the project area

RN TREE 85 IR (AT H TR ) (TD/T 1039—2013), i Arc-
GIS. CASS. GLAND %l 8 B3R HA A O RARE B SE 7R R TR T 2014 4F 9
H 3 XS ST

2 R

2.1 AHP-DEA %%

BHRL5HT (DEA) S35 [Fis 245 Charnes Z54% H 19— Fh LU A% H 848 AR
SRR, R R TR R oT e A A e ACE, PR FZER AR 5T (De-
cision Making Unit, DMU) [RIAHXA S0 A ZMPEA 74, 1] FH s Fhss 7 ) W — e
SRR TT AR A BT, SEPR R O IR IR BT A R A L R AR SR
M, FEBSCAFSEH, BT B8 bR AT I 2 S AN AR P B d-. Ak, Charnes %5
PR T —FhE LR DEARIRY, X —ARAURBL T XA L B AR EGE R BRI, [RIAS
PRI T XA PSR BT i e e, Wk (1) A= (2).

TS [R130 H SO [R5 5 2200 SR 5 97 2l I AFTE 22 5, a0 SR a7 5l ]
1558 DEARTAITTER, BICIEMER, Sl H 4% A 57 I 8k s 22 5 . A SCRH AHP-DEA
B, R FE MM L, 12 2R HEXBA S B 7 A AED, iz RS
IR F PR R HE L% DEARIRISES 7115, IMTBRRE &5 AHP A% A 5= 2257, X
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AERZ12 ] DEA UL T+ B IR LRI RIS A AR , A UBR S B AN, AR T S 41
TFE TR I H B 5 ik

TEZBAMZ PN R Gerh, HeAl A" Whghn] DU —dH I ATehR ™ 4R
PR BBEA n NEN I DMY; (=1, 2, ---, n), B4~ DMU #A m R AR s Fit s
SRR A THe bR doR ,, XA T n DPER T 2R A I Z 48157
PR RS, Hd Xi= (Xy, Xy, o+, X)), Xq HXTEE /1> DMU RO i Fpdim A IR &,
Yi= (Yy, Ya, -+, Y), Yo RXTES j4~ DMU (AR R 4 = a7 AREEE e g A L i i
TEbRIAR R, XFHORIE DMUY;, (1 AHP J5 WA E BE P I DA — 2 B Im B 1, F itk
3 i AHP-DEA I

max Py, =Y, +du, (1)
a)TXj—,uTYj—é',uOBO
"X, =1

st {7 p (2)

weU={w|C-w=0, »=0}
peV={uBu=0,u=0}

K 0 =(0 @ 0 o) 5 1= (e e s ) s PO AITHIRCRE o
Ry FEIE AR 5 " R I LR A R

iz B — it DEARL TR IEAR AT, 6 WSHL, 6=0 WEARMBA R, o=1 W ARG
MR FefR(E Py =1, WITFHSRIT A AR, SITER, RSt MR 47 e St A
o R 0 Y=L w'eintU, pleintV, TIFRYHE T DMU, ) DEAG R,
2.2 BIEFR(ENEIT)FAL

T IX A T3 AR I AR X, YA K, KA E, FIHARES, i
FIRRAR, AEIRABR, e LMK . R, ST AN
HRb b, RO RS XSRS, ARSI B AN . SR A R A R ke
PR A PR AT S HAR, ARAEA P B EDR, KR BBk RghE . BRI b
JEO, HESEE L KL B MR RZESEE, LTS R R, HGaE FHR T A S
SRS RE ST, MRIEONE S AR IR E T AESAVOIFEM | K5t 9
SRb IR ER | RAEIRSS PR 4 R T AR M TR

L EBLTIEM ., 7T0% BV SN 55 M2 5 kKRBT 5 L
SC, FEBRMESSEE AT G, o IFE . WESKHERA L, oKk B KR
B, fEAR HH(R)EE, B ERE K HORHEK Y, R E DR 2R F (7] S8 5 00 b A A FH B 4 6
W& RIELE, ERATRIHAR, B, Febh I K R I3k, Bhnst
TR, B AR R F R R, R ATRIR AR 87 IR (i
F113.26 hm?), T A EFL109.41 hm?, Sl L43G, B B B 1014, (&8 H a)E
(Wb %) 1.07 km, oo, BHredr=i% (L) 6.55 km, BEHEKIE 1.06 km, BHE;
W1 HE, FhAE EBE (Sophora japonica, HI[E][§4Kk) 1 764 Kk, FhiEvb#E (Hippophae
rhamnoides, A6 HIEIEFIAK) 2 256 % [IK2(a)]. b7 i B B2 5 A0 A 25 50
JERIE , B PR I S IR ERORN A b FH A F 100%, B Ak ib AN 11.49 hm?, £835K
TR RMR L

TTR2: AT ERA, N T AR T, VISCLIRSESRAB W H s, L
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Fig. 2 Different land management plan for the project area
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SRR It e ERMERHZ . BIET, ERAEMWIEIHEN, oM HSAE
FEAEAR MR, B M, MG RS, S EHEK I, AT E XA R [ o
AT BEAFAR, SR EAR , i R R A R e R R, B R eTR
IHZHR 87HR (5 fR13.26 hm?), Mzh T FR109.41 hm?, 5534, EEERS I M bk
774, BEEEE (A H) 1.06 km, 2o BFrad Rk (%) 6.37 km, BEHEK
1.05 km, FOAEER (R HBGHR) 2 6981k [&l 2(b)]. HJ5 ZBETHIfRK 1 iR A ih B
S+ MR A5 90% L) I, BBk IE AL 13.10 hm?, 7= H KRR = .

FH%3: HRBOERER . A T GE X kA = A 16 A, VI SE R SRR B K
-, DA BEAR R FHRGE I . SR BUK RISt ek HAES Rgoh £, iah, R
TR TR B RK G . RULEAAR, SRSz, Bashm, ikt
TOIGTE, $Evm MIRIE bR e, BEE /Kt AHEK A, AE300 H X Y JE i FH 8] T8 P90
A B IAR . Fe IR GRS, R AT 20 (i 3.12 hm?), &.3) T2
99.28 hm?, i FH&ih, G EE M 744, BEMEE KJRE) 1.06 km, B,
PR (%) 7.18 km, BEHHEKIA 1.05 km, EERE M 18, FiEERL (4 B
) 2 537 #k [E 2(c)]e M7 SEUETT AR T X ek i) J Al Ui i S A, S B B b o
3.87 hm?, i DX sl A 77 AR 1 S A R R ek

T4 RAEMRSIRERL, 5o07% 8RS RAEEIE, IR RAT 2w I N A
AR E, WERANT .. G, ERATRIHENR, Baksm, BEiE, BHEE
KL, FE B PN AN A B Pk, Fe BRI B, B R AHRIHZ R 87T IR (i
MA113.26 hm?), &80 TR 109.41 hm?, Eat4ys, S ERs H b 68 4>, & & H[h]
B OKVEH) 1.06 km, glogt, Brab - (13%) 7.32 km, EEEih 1 EE, R E
(AHBPiY M) 1887 #% [ 2(d)]. B it PRFERA RS, Hri#k b 2 16.85
hm?, 351 H S A A S Al B A [

2.3 N HIEFRIEE

LEGFIE T MBIRT H 2T . 14 SRR, 456 EWNANA M E iR
TEM TR AR AR RIFFT AR, AR DEA BRI ZLR BRI H S8y Ch il S8 s by sh
NEE TR . S R ANERBAFE R 77 A8 AR WAt 2 A B OB B b % |
AP aias e o, NGB BRI e . SR sl as R, AR R U
PR, B RBA B LR L,

R1 ARBNFHESE

Table 1 Input and output data of each schema

PN RS ES! EY) J%E3 EX!
WUH ST o8 213 209 243 210
B FEN NI T H 9 281 8 424 9 894 8 992
B RIINAE/ (O6/hm?) 1 420.78 1 446.54 973.54 2 603.69
HRS BTG 1% 7.94 8.00 5.84 11.22
P BB % 10.50 11.97 3.90 15.40
NBJAE A 5 1 1% 2.03 2.01 1.71 2.83
TR 75 34 % 1.00 0.58 0.55 0.52

T BHEEET, N TIRMEmIT, Smilsy s I ARIER L 0 B SR A s iR oy
BT T
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3 R0

3.1 E%DEAF L

FKHMEGE ) DEAJTH:, iz T DEA p2.15F & M= H A 15 ] BC BRI 44 R HEATRL
KO, GiRIEE2, TTLEH . FRIMAKD T DEAGRL, MEBSGEEAZS; HE2H
BAHARGCRAR, HHHBEREE G T 5 345 TR ARSI R H H AR 3 8
W I, FELIMBRIBNE TR, EXHA T ZREM— M edE, oksks, &
ENGEEN S S h e
3.2 It HHISFRE L AR E AHP F T sEPEFH M E 45 R

R AHP B M 5 28, AP 38 hn MENZ, DLAN Sk T RN T EIZ, LIRIR
FENHIRZE, AT JZREHIRERL ) B 2R W FC B & R 2 (0] i AR X B 2P E, #
SEAIWIE R, S T AR N

Higg th 7= A AT IR I (JL ®2 AWAHPLRDEAERER

AR SER L), o T DA e Ao
u E‘ H__,] 5 /I\}i I':El *Elb 1:/% E/‘J *X E: ﬂ‘j W= T GAEARMCE AHEARYCE MERCE  MIBRGERRE

(0.497, 0.105, 0.245, 0.105, 0.047) . i ;Zgz izgg ;Zzz ;

R R R . . . . 143
LRI E IR 4TS 0657 - 0924 -
K TR A SR 2 | | | -
Wik (I PLIVLEH 4 1.000 1.000 1.000 R

I N
RRZ4), ?%”4 L LI ———
f AU o= (0.128, 0.395, 0.060, 4y joyne gy MUtz (RIBABENS ) HATEHE 078
0.417) ; MKUCINEEAF Y AN TT AU s, s fo RACR=SHE AR UBTR
SRR PGP . A4

AR . B s AR ek £3 PR
jg < W= (0.067 ,0.533,0.128, 0_273) . Table 3 Judgment matrix of output indicators
wi=(0.171,0.401,0.055,0.373) . wi= - f:«f %fﬁ;f&; %ﬂ; qkyf@ffﬁ ’fﬁgﬁ
il it 5 e

(0.304, 0.429, 0.061, 0.205) H O5= e 1 s 3 . .
(0.658, 0.085, 0.1i15 ,0.113), H—3K BAREIGER U5 1 13 1 3
P K 55 45 F 45 fn CR K IR 4 0.075, IR SRS 13 3 1 3 5
0.046. 0.039. 0.065, ¥JAf & CR< umpapsaniie 15 1 13 1 3
0.1, Wi BRI LR, WAW g wo U3 15 13 1

FEFER S B, RCGERT ., H54 W M e=(0.497, 0.105, 0.245, 0.105, 0.047), —H(HEH
HIEARIIAE S 4T 5748 1CR=0.028<0.1, i/t —SeERL: .

PACEZE I B R A AN T RNEG S S4 FBFIERE (SEFERIME-SE)

B o= (0175 ,0.400, 0.070, Table 4 Comparison matrix (yield added value-scheme)

0.355) (#5). AN FRL R RS H%e

3.3 AHP-DEAREITHE R %1 1 1/3 3 15
7E ¥k 17 AHP- DEA 5 R 35 2 VEY. 3 1 7 1

B, 8 T HRIETHERCREA KT L, VE X 13 17 1 15

W A3 TR A Hh A B 23 31 DA e e R LES 5 1 5 1

8. J/ME N FE(E, 47 Fr dEfL Ak W . AU we=(0.128, 0.395, 0.060, 0.417), CR=0.039<0.1,
M, ZERNEE, RS



1622 H % % | ¥ iR 32%:

®5 BRENE
Table 5 General weight

B MR R O BUEPHR AR PR R

e 0.497 0.105 0.245 0.105 0.047 @
FEL 0.064 0.007 0.042 0.032 0.031 0.175
VoY) 0.196 0.056 0.098 0.045 0.004 0.400
VE %) 0.030 0.013 0.013 0.006 0.007 0.070
Ji% 4 0.207 0.029 0.092 0.022 0.005 0.355

®6 WANBHIERRELLELER

Table 6 Standardized processing results of input and output indicators

BASE bR ALK IzLa]
BHEEEE s AR SRR R OB s AR
1 0.876 5 0.938 0 1.459 4 1.359 6 2692 3 11871 19231
2 0.860 1 0.851 4 1.485 9 1.369 9 3.069 2 1175 4 1115 4
3 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.057 7
4 0.864 2 0.908 8 26745 1.921 2 3.948 7 1.655 0 1.000 0

I FH AHP 3256 i 6 05 9 A EL A ST T AR 4, 280 % R o — S S T B
HAFNFAR MAw=5.126 9, AHN IIFRNFEE [ R

-4.127 5.000 3.000 5.000 7.000
0.200 -4.127 0.333 1.000 3.000
B=|0.333 3.000 -4.127 3.000 5.000
0.200 1.000 0.333 -4.127 3.000

0.143 0.333 0.200 0.333 -4.127

YT %L, #37 AHP-DEAFHY .

max P, = 1.459 4y, +1.359 6y, +2.692 3y, + 1.187 1y, + 1.923 1y,
0.876 50, +0.938 0w, — 1.459 4y, — 1.359 641, — 2.692 31, — 1.187 1y, — 1.923 111, =0
0.860 1w, +0.851 4w, — 1.485 9y, — 1.369 9y, — 3.069 21, — 1.175 4y, — 1.115 4, =0
1.000 O, + 1.000 Ocw, — 1.000 Oz, — 1.000 Oge, — 1.000 Oge, — 1.000 Ot — 1.057 714, =0
st 0.864 2w, +0.908 8w, — 2.674 541, — 1.921 211, — 3.948 7y, — 1.655 O, — 1.000 Oy, =0
0.876 50, +0.938 0w, = 1
Bu=0
0=0,u=0

Kt 0= (0,0,) s 1=t g o g t15)

IV ] Matlab 1 inprog BREC 75758 13K, 15 B L% R -

(w,,0,) =(0.131 6, 0.003 6), (1, fty, fta, 1ay 1t5) =(0.108 6, 0.090 9, 0.525 4, 0.102 8,
0.029 9), Hbre%rymtifE P, =1.000 0,

)R N7 A 3175 58 1Y AHP-DEA BEBU I ] Matlab X HoR A, 75582, 3. 4RV
W IZIRVSE

(w,0,) =(0.527 0, 0.473 0), (1 fty, tta, tter ts) =(0.648 5, 0.524 4, 0.326 3, 0.681 8,
0.517 0), HbreREiA(E P, =0.864 5;
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(0,0,) =(0.972 9, 0.027 1), (py, pty, ftay gy 1) =(0.167 6, 0.199 8, 0.066 2, 0.234 0,
0.314 3), HpnskEnysia P,=0.652 7;

(w,,0,) =(0.511 4, 0.820 8), (1, fty, s, iy 1t5) =(0.364 7, 0.285 5, 0.001 0, 0.348 5,
0.041 6), F4REREFALAE P, =0.963 8,

34 HBERAW

MITEEERAT LA, %1, 2. 3. 4mfi(E435124 1.000 0, 0.864 5. 0.652 7.,
0.963 8, VMR LU NAMIE, HEARZ, HE2MGEIFFERE, NEBITE.

RIS EM 25 RSB BRI % R VAESETOIEER, S5 Ae T H XM
FE 1) P 00 o L P MR A FE B bk, R R, 70 4R B 1) FH R L R VD B iR 25
ZLURERIE , AU T A, i E VPR TR R AP L B RUE D A AR A AME S,
WHUR AR EFRME . 25N EMZTTNE, ABA IX Sk R =5k, X I&
TP il RRSl & B e T RS 3eRl, S T A SRS A B Ak e B 1 Tt .

T ARANMRS R, e W AR SR s, A r xR R O =Xk AR
PSR F R AR, (R RAE I AR = SC Bk, fe TR XIS O . SR il A A T TR At
WX =R R R EEAE AR E S, TR R T BT A S R AR T, T
TEAME, SLER G R BAh, RN ER SN . PHhER S, /e TEK
PRIFRE ST, o0 T A= ARG 4, i R b BRI IR S ThRE S/ ok, SCBL T 4B
40 SRR AENEG —, BARINRIETER, Jr &8 hnItT.

HR24F £/, FFH TEA IR, SR RIE (5 4nd),
SEELR T R AL L R 4 /0, WIS AT Ak S B, AT SE BRI A S R AL RS I
AL, FERATITERZ; FEIEMUERER, EEEMILEIYELR, AN
A f s, PR AR, HrG P E R A, AR B RN, TS & TR AL A A
ik, #oBE M ERS G S5 HRAMY, HERWOITEE 2,

AL 5L DEA BRI AHP-DEA RS RIS + M35 100 H %37 2 B P 25 S % Eb il
HI, AHP-DEABLAY [ PEAN 45 5 S mG 5 SEPR , S A 1% B Y St HpoR BT 55 —Fh oy
2, MBI R IR 25 I 5 SRR B AT . AN AHP-DEA BT 356 B 5 58 1 T 44
WHRERT LA, HFSE s AE E A TAERH T 8 . FUA RIS PR 553845, B
BN R ML AR TEMZE R, R BIA TR 7 R L PR 405 T He e Ak
P AR

4 Lt SEE

1) ASSCLAPEBHTT PG X 1Y 400U+ s 2a 35 H o), Bt T 4 RN A3
i H TR %, FEAERef 2 B AFE AR A 5 0 L Fe b PPN FR ik R i e |
K AHP-DEABLAL, St 4T 1507 b AT T Heidk, 45952 Prig i AHAT

2) RH AHP-DEARLHY, XPARLPHEM | 453z 58, il SR AR
A= R S5 AR 4 F s RIEA TINS5 1% 4 RO AR (AR Y R 1.000 0, 0.864 5.,
0.652 7, 0.963 8, KM HEL (EBLFIHEM) MM HE, HEL (RAEMSHEE
A Rz,

3) MBI, FEY)SLH S L HRIE I H A STREROR, A R s A e
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BaFcs, TERRAMRS RN, —WbRFAZLTEE . R — T, #4
18 A MR I H SRS T o W, ZEPPNFEARIERET, FEPRA R UITEA ZH]A
Zre g, PR B B RPRE R B R AT . A A3, ANEEIL A hY .

4) AHP-DEAHIHUL S DEA J5 0t i A i B 25 (1) 2 0 3 Ar 5 o3 3 1 A 4
giaik, LA TR ITIE MBI AL IR LS, ST B R, PPN SEIRAT
G3Cbr, LA AHP-DEA BT F 4 #3601 H By R HR U SE il 17 . e bR i e X
AR SRR, TR S SRR R TR, X TR R R H B R H
WEPRUE T HON R G BN F B, MM BIET0 H TR S 2 A R R T a5
T R H BT E 50 H SRR TEM IR, AN . AT R
B TAERIE T SR,
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Comparison and Selection of Land Consolidation
Planning Schemes Based on AHP-DEA Model

CHENG Wen-shi, QIAO Hong-giang, LI1U Xue-lu, HUANG Xin
(College of Management, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: To promote the comprehensive land consolidation results of specific land
consolidation project, the key is to design different schemes and select the best one. In this
paper, the project of land consolidation for Shuangtong Village in Qingyang city of Gansu
Province, China, was chosen as an example. Four schemas were designed for the land
consolidation project for different perspectives: schema equally emphasizing on ecology and
economy, schema dominated by economic benefits, schema matched with infrastructure and
schema guaranteeing people’ s livelihood. Two indicators, total investment and labor input,
were chosen according to the items, the investment level and efficiency measurement of the
project. Another five indicators were chosen according to yield to set up indicator system,
which are the yield added value per unit area, the static return on investment return, the rate of
increased farmland, the increment of annual net income per capita and the increment of
vegetation coverage. With the two groups of indicators, a DEA model with AHP constraint
cone was created and then the four schemes were compared. The values of the four schemes
from No. 1 to No. 4 were as follows: 1.000 0, 0.864 5, 0.652 7, 0.963 8, suggesting the first
scheme (the schema equally emphasizing on ecology and economy) was the best one, followed
by the fourth scheme (the schema guaranteeing people’ s livelihood), then the second scheme
(dominated by economic benefits) and finally the third scheme (schema matched with
infrastructure). The study showed that the DEA model could combine the traditional objective
analysis of input and output data with the subjective preference of decision-maker and adopt
the advantages of AHP and DEA could produce more objective and accurate evaluation results
than that only by AHP or DEA. The study also demonstrated that both ecological and economic
benefits should be considered to promote the result of land consolidation. People’ s wish to
improve livelihood should also be considered when designing land project scheme. The study
provided scientific methods for comparing and selecting the design scheme of land
consolidation project, put forward suggestion for the main perspective of designing land
consolidation plans, and provided preference for reasonable evaluation and conduction of land
consolidation.

Key words: land consolidation; planning scheme; analytic hierarchy process model (AHP); da-
ta envelopment analysis (DEA); Qingyang city



