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Abstract: This paper takes the limited development ecological zone of Jilin Province as the empirical research area. Based
on cross-sectional data of the counties in 2005, 2010, and 2015, we used entropy weight-TOPSIS evaluation method,
Markov chain, and obstacle degree model to measure the green development level and its obstacle factors using the indicator
system constructed from five dimensions of land space optimization, natural capital utilization, economic development
quality, social welfare progress, and environmental pollution control. The results showed that the integrated level of green
development in the limited development ecological zone of Jilin Province was at a low level as a whole and with a declined
trend. The spatial distribution pattern of the green development level was higher in the northwest and lower in the southeast.
The state of green development level transfer in 2005—2010 and 2010—2015 was relatively unstable, and the type of green
development level was more obvious. The proportion of science and technology expenditure, the investment in fixed assets,
the proportion of construction land, the output rate of construction land, the number of middle school students, the output

rate of cultivated land, the output rate of forest land, and the removal rate of chemical oxygen demand were the main
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obstacle factors restricting the level of green development. Finally, the paper put forward some countermeasures and
suggestions such as constructing ecological industrial system, increasing investment in green science and technology,

improving the efficiency of land intensive use, and improving the ecological compensation mechanism.

Key Words: the level of green development; entropy weight-TOPSIS evaluation method; obstacle factors; limited

development ecological zone; Jilin Province
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Fig.1 The map of location of research area
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Table 1 The index system for green development level in limited development ecological zone of Jilin Province

Hir2 2 ez Ak ¥ DA ML
Target layer Criteria layer Index Quantification method Unit Attribute
FRUE R A S X [ -z Ak AR 3R A AR/ A BB AR % +
SR IRIKT FH R B TR B/ AT IR B % +
The green development TR I 7 % 7R3 T R A L T AR % +
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Table 2 Results and ranking of green development level in limited development ecological zone of Jilin Province

2005 Hi44 Rank 2010 Hi#4 Rank 2015 Hi44 Rank
AN 0.1925 8 0.1581 8 0.1597 8
B/ 0.3029 3 0.1924 6 0.1805 6
WFE 0.2441 5 0.2113 4 0.2028 5
K& 0.1691 10 0.1204 11 0.1311 9
EVLIX 0.3802 2 0.4646 1 0.3065 4
TR X 0.2724 4 0.4617 2 0.4041 3
Eigtai 0.1953 7 0.1699 7 0.1720 7
AT 0.1635 11 0.1209 10 0.1136 11
TG R 0.1455 12 0.1064 12 0.1179 10
qLRAt 0.2108 6 0.1259 9 0.1126 12
Fe2Th 0.1857 9 0.1957 5 0.4275 2
REKX 0.6905 1 0.4423 3 0.4765 1
S Average 0.2627 — 0.2308 — 0.2337 —

22 SR JRIKT-4 YR RE I R RFAE

(D) E 2wk, B 428 BT M 2005 4F 5 0.1940 HE] 2010 419 0.2046, F] 2015 4 T FF
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PR S T, 22 B R BRI & AR A5 X F AR AR KA i Tt SR T A /N, A SR DR AR 72t 1 R
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G R T2 TR 38 5 2 S A 33 5 T SR R RIS T k3 ==l

(4) o tEab A . dE stk AL K- BEAE 20052010 ,2015 4E43 51 4 0.4338 ,0.2018 .0.2146 , [
B b, A S A SE IR 55 LA AR R BE AT B0 T R R 3 AN a) sl VEIS B 2B o 5 Bt s pm ik
HAL T e KO Y5 T3 2 EL T DXCRLMORL Y 2 J LA RSk E S AR A A i 2 | R e % oo 8 o 3 O i v AL & 0 3
MR 55 K- EE T DA A 2 pmpk () i 25

(5) M VS YA FREETS L6 FHK S M 2005 4EAY 0.378 B4 HNE] 2010 4EH9 0.375, 5] 2015 4E )
0.4612 , (R4 EFHAYASE SRUIBEE AL ORI B 1 58 35 15 St , 28 0% K Joe () R i ¥ BRAE AN T ok 32 , P45 ¥ %
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Fig.2 The spatial distribution map of the development level in limited development ecological zone of Jilin Province
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Fig.3 The spatial distribution map of the development level in limited development ecological zone of Jilin Province
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PIRER  JEXT AT R AU RN AR 2R R A 5 RS AR . 2005—2010 45 2010—2015 4% f 2T R EUH
T H KT AN LI R B, Ui 45 B 77 X A4k (0 K JR KRS I I AR T, Sk (o & B /K- G 7
BRI, 2005—2010 X AR IO EEUE AR R 7K1 28 7Y 0 AR K 37K R4 v KT AR
UEEHTE 2005—2010 445 = K FEAR K 280 % AR B B B FE 7% | i K AR S-S e RS s FEdE X R 4
PRI h | S R /K- 2870 ) 3R o B, I AT 1) B AR /K S 3 B %y 33.33% , 38 fIK
11 8 R KT R RS TR 60% , 38R KT Il R A B A 31 66.67% , 2010—2015 4FE X LT R A
55 2005—2010 4EFAL, 5 K AR AR /K -2 80 % A B 8 i 55 28 | i /KT RSP O e RS s AR X
FALRINARLFE | 5 2005—2010 4FAH S, 2 (0 & JR /K V-2 B [ Ik P 7 A5 800 B 4, 4 oK SF- 28 AL [ 1%
— PR A RIIHATAS , Foh B R A B R 75% , 58 8 /KT IR -5 8% AR Ry
100% , 15 7K ) 558 i AKSF- 56 4% AR A 33.33% , SE RS B2 % JE8 AR /N
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Table 3 Markov chain matrix of the green development level in limited development ecological zone of Jilin Province

i Ji1] B Period T Type 1% Low K Lower 155 Higher # High
2005—2010 ik 0.6667 0.3333 0.0000 0.0000
Eg(iN 0.4000 0.0000 0.6000 0.0000
B 0.0000 0.0000 0.3333 0.6667
= 0.0000 0.0000 0.0000 1.0000
2010—2015 ik 1.0000 0.0000 0.0000 0.0000
Bk 0.7500 0.2500 0.0000 0.0000
B 1.0000 0.0000 0.0000 0.0000
[+ 0.0000 0.0000 0.3333 0.6667

3 ENRERBIALZESEERARRBRER

32 R FEE A 2 X 55 PR BRI T 4 A 285 DX g 0, R /KT AR i PR 3R AT 07, 4 RO DU 2 44 LA K A8 b
JEARFR AR R B RGN R

(1) HEMZBERHA T i 4 IO, 5 ARA BRAGIT AR AR X S (0 5 JEACE- RO MENZ 5 />98 b i B iy 722 B2
HRSKA AR, WA B E 2B B R AR A S BREARS LT 2 5F & i Aldk 2
R R S ST i T R BRI YA B A2 PR BHLASRERE 7 WP S 00 ) () 2 (e e Ak 4
PR— BRSO R R R I B DR 1 W 2 € 5 IR KR TS 2 28 5 S 294 T, OO FLARBEA AN, 5 =
SEAL AR ALE AL PGS Yeih PR A 8 R KT ST I B A Fe /N

R4 2005—2015 EHRERHFRESREERBKFENEESE

Table 4 Obstacle degree of criterion layer index in the green development level in limited development ecological zone of Jilin Province

N e + 25 a] e fl FARBEARI A B0 85 thexmat it HIFETS QR B
) . . . . .
v Land space Natural capital Economic development Social well-being Environmental
r
o optimization utilization quality progress pollution control
2005 32.6422 30.5783 12.1853 11.6933 12.9008
2010 25.8253 24.3581 19.3329 24.7519 5.7317
2015 30.2387 24.4242 18.9284 21.5982 4.8105

(2) FEAR 2 BEAHR T, 0 A B /N A5 R S5 7 B R R bR, 2005 4] 295 AR BRI T & X
G0 R KV B TR 5 TR AT B A i 349 161 5 5% 77 450 0% (14.44% ) > B U (11.79% ) > 462275 A i
FBRF(6.72% ) >E VM= H #(6.42% ) >BHE 3 H LT (5.90% ) , 2010 4l 2475 Mg BRI & IX ekt % i
IKERTHA R 5 T BE A bR SR S HEE (12.89% ) > 5 AR A80(12.31% ) >3 5% Fi b HE ¥ (8.63% ) >
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i 25 ] 5 R AR (7.73% ) SHEHLP 3R (4.80% ) , 2015 4F 1 2435 bR BRI IT & IX 43 40, 5% JE 7K SE- 42 TR AT 5
T FERF AR R B S LU (14.27%) > @B LT (10.75% ) > J7 AN 284 NE0(10.07% ) > Bl = 1 R
(7.39% ) >Hh 32 [ 78 5 7= B0 (4.88% ), BHE ST LU | b 2 1 6 7= 8 8 | i T b LU o | A 50 P b ™ 1 2R
T2 B By 2R bR ™= H R fb2 T U KBRS R A ek R JROK -1 B R R &, 2005—
2010 4[], Hy 357 11 5 9 7= 4 95 S RHRE S b R g e AR BRI & AR S X AR R R 2R B
[ 2 B S R S B E R A R R K- T 5 DL 2005 ,2010,2015 475 A B il - & A2 28 XIS
A7 B AR 2R AR AT LR M M) 12 5% 7 00X 2 €0 J J K T iy BEL et e B 52 i 557 , 2 W i 4 32 R g X
R 328 A58 S, 5 B8 5 B ) AR AR X a0 R R KA 2 T s2 M VR T, b 3 M B FE X A €0 % JEB /K ST 1Y) BELASH R
R | TR AR BRI & R B L R A, S RS AR, SR RE I AL, 2010—
2015 4F G5 FH b LY 55X 2 60 & SR KT A B 1) BELAS A FH i i, o 3 2 36 ol o R 1A 5 A A PR B el i =2 ]
FY R FR AR A el R v o7 3 o 4t v A T FH b B 243505 W D IR T 7 97 sty Sl i 25 S b 2

4 Zr5iie

4.1 Z5ie

AT L 25 [0 L A SR BEATIH (2% & T At Stk idh b KOIAEE 15 IR BRAF 5 Yk B R g
4 BRITF R A= 25 IX 440, 2 TR AR AR AR 2 AT T 2005—2015 4F 75 R4 BRI IF & 28 25 X 44 48, e 7K S 7R
R IE MR ZE A5 LRSS

FME BRI & AR S XA Bl gt & K-S AN, BB, SRS AR S XA, KA
AXHEAR , £ BT s 0 R JRAKEAFTE R KI5 57, 454 % R /K SE AR Tl A0y 52 80 HE R [ B 45 4iF |, 2005—2015
ARG R SRS VAR B AR IR 23 6] 43 548 )Ry ; 2005—2010 . 2010—2015 4F43% (5, % B K -2 RE LR 7
BERAREGE SR 0 K-S AL RS A A A i s B S0 U M 5 T 9% =43 9 e 1 T M L T A0 T =
HE T B Bk H R M R b S BRI a0 R SRR ) R R R,
rF il 847 [ S 7 R S R S B IR SR R 0 O KT R TR T BB A R R by [ 2 R PR R R A
0 R ARV BELAS AR B B sl 557 , FH4 S LU B X4 €0 8 R 7K T 1y LA A B M 34
42 e

(1) 3B ASCAG H B Z5E , 15 H 75 Mo BR T & AR S X HE T4 60 8 SR K A LSRR R, — =75 R
BRI e A A X B 2 8, 2 JR KT A A TR /KT FE 4R 05 R J T TR N i AT AR S A T E R, W el A A ™
AR ZR BB A S R G0 A SRAE =7 IR BRS04 Jre 1 BELA 2 4 T 1 i, DRI L, X4 5 | A B
REWEHAT TE SR OB ARACT IR RO AR ARG LT ; =& d i )™ 30 4
R (1) BELRS P2 2 i PRI L N 2438 B 28 T T, B8 v 1 b 24 1 RO Bl 25 T R 55 288 1 2R A5 (R
PER SRR 45 BT Xk J 3z 3] — g iy BR A, I S0 K W B 7% S A 00 B, 58 38 5 F AR A AMEHIL I 5 BUR
rE,

(D) RNREGREE, ARUFFENETT X2 HEER T 5 M BRI & A A X S 0% K25 8] 22 5, % BR il
R R e B B2 S (AR LN S i b )y . —J2 i TR oc 2] B g2, O B ICBUE #¢
SR Y AR bR T, AE BT X2 T BE VR  GEUREI K i R KRR SR B AR ) R B A TR AR
BUHE B A K AR B m a A BI S (0 R R VEMR AR bR 24 b 25 F8 AR e R — @ 10 Jm BRI, S 8B pn iR R 1
S AT R TERT AEAE R |, HEEHL T 2005 .2010,2015 4F 3 AR TR S0 | R Bt 35 bRk48 BRI FF &
A 5 IX G 0 5 J A2 6 s 1) YA (18 B SRR AE R4 TOR A B 220 0 5 AT, o S Y 7 %) AR [ 1 A5 4 A 8 221
ek,
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