5538 B 18 W) S &~ £ Eild Vol.38,No. 18
2018 4F 9 A ACTA ECOLOGICA SINICA Sep.,2018

DOI: 10.5846/stxb201803300673
JEAE  EAN S R ER ST T AR R G55 S SR AT S G AT AR 2541, 2018,38(18)

Zhou L L, Guan D J, Yuan X Z.Coupling correlation analysis of ecosystem services and livelihoods in the perspective of targeted poverty alleviation. Acta

Ecologica Sinica,2018,38(18) :

REXRAMATESRERZRZSERABAOEITRE X
K 53 17

H%EIZ Ex*234 ® ;L’\)LcP]Z

1 HPR2E W R g 2 SHEH E K E S =, HK 400044

2 H PR IR BOREE R 224 e DS 400044

3 H RS A AE A S T A 2B IR 400074

4 FPORZ: IR @ I S AR B R M H AL E  HK 400044

FEE AN SO BRI ER T SR, PR3 R X AR S RGP FIER 2T R OG22 A SE I 2020 474 18] 2 B/ i
FERERL, LA 717 ANFET X BRSNS M T RER ST N AR RS RS SR WA DA TR A BIE HE AR
PR F R GRS | 437 v [ 3% IR X AR 25 R G R 55 A TR 1T A TR 5 1) SR 5 DR 3R DA SR & BE T e 25 B A, 4%
R (1)2015 45 b [ B2 IR XA 5 R G IS RN AR T AS JR G025 Fa A 8] 1 G IR BE AE 0.363—0.964, b AR S RS S5 4
TR N AT ER G ORI EE R 0.793 , 2L BN AL A TR AR S RGE IR S5 456 CHREE D 0.740, (2)2000—2015 “FAER RGE RS
AN B AE TR A BE R )7 50 2 W BUARAE, AR BRIFTE 3 28 (b B | (R BE PR ZEREAE 0.770—0.801 Z 1], (3)2000—2015 4FA: 75
RGNS 5B VAR TR B dic o 114 DX AR rh 43 A0 7 DU X3, 2 A0 8 DU 0 DU )14 W G X T e, AR
T IX 38k AR B AR XA, h E R N K AR SR SRS SR WA D AT RS2 B F BE, (4)2000—2015 4FE4£ 8 R SR
FH5RWAOETHES ERE LTHERW X B 92 4, i E A N X B HE N 12.83%; 2 TRBEZRM X ER 163 X E,
7 E 4 AT N X BB 9 22.73% 5 IR E AN X B 462 A, o5 T E 3R AT X BB Y 64.449% , X 864518 1] S X3,
RS DR Z I X HEBOR , WS EU 2T R S M %
KR KRS BB R GRS s R DT IR EHR G SR

Coupling correlation analysis of ecosystem services and livelihoods in the

perspective of targeted poverty alleviation

ZHOU Lilei"”, GUAN Dongjie>>* " | YUAN Xingzhong'">

1 State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400044, China

2 College of Resources and Environmental Science, Chongqing University, Chongqing 400044, China

3 College of Architecture and Urban Planning, Chongqing Jiaotong University, Chongqing 400074, China

4 Key Laboratory of New Technology for Construction of Cities in Mountain Area, Chongqging University, Chongqing 400044, China

Abstract; Under the background of ecological civilization construction and targeted poverty alleviation, it is essential to
understand the coupling relationship between ecosystem services and livelihood factors related to poverty alleviation in

China. In this paper, 717 poverty—stricken counties in China were picked up as cases to elucidate this coupling relationship.
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First, we constructed evaluation index systems for ecosystem services and poverty livelihoods. Then, we calculated the
coupling degree between ecosystem services and poverty livelihoods from 2000 to 2015 by using the gray coupling correlation
model. Finally, we analyzed the temporal and spatial evolution of the coupling degree between ecosystem services and
poverty livelihoods. The results indicate that mutual correlation degree between indicators in the ecosystem service and
poverty livelihood systems was located in a range of 0.363 to 0.964. The comprehensive correlation degree of ecosystem
services to poverty livelihood was 0.793, while that of poverty livelihoods to ecosystem services was 0.740. From 2000 to
2015, the coupling degrees between ecosystem services and poverty livelihoods showed “W” curve change with the values
between 0.770 and 0.801. The spatial variability of coupling degree was significant, with the western region of China having
the highest coupling degree and the central and eastern regions of China having lower coupling degrees. In addition, from
2000 to 2015, increasing trend of coupling degree was exhibited in 92 counties, accounting for 12.83% of all poverty—
stricken counties, whereas, of all poverty —stricken counties 163 counties (22.73% ) showed declining trend and 462
counties (64.44% ) showed stable trend. These data rationalize that effective measures are required to lift ecosystem services

out of poverty trap and into sustainable livelihoods.

Key Words:; targeted poverty alleviation; ecosystem services; poverty livelihoods; gray coupling correlation model
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Fig.1 Location of study area
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Table 1 Evaluation indicator system on coupling between ecosystem services system and poverty livelihood system in China

EX. System H¥r)Z Ttem T H#R)Z Sub-item J8#5 Indicator
AR R RIEW(E)  REEE,) R B ) P (B ) A ) 228 (e ) R
BRE Y 1 = 1
(Eps)

FEME (B ) S (B ) HHAE(E ) VHEE(E ) (IS

Ecosystem services LTI, (Epps) A (E ) A (E )
e Fi 25 g
o m%ﬁi(]%) 7](%(1321) ?;/EE()EZH ) \m%(}zzlz) VAL (E,;5) \%%(Ezm) NEL
215
i (E5 ) A (Ey) A (i)
HABA= 0 (Esy) T,%ﬂi( Es ) FME(Esy ) AE (Esy) JHATFF (Egyy )
Ff(Exs)
B4 (E,) W% (Ey) WA (Ey) ER (Bga) FER(Eyy)
BE(E,) W (Eyyy ) BHE(Ey,) JE% (Eyy)
K (Es) IRF= A (Esp ) BRIl (Esy )
TRBVE(Eq) PR (B, ) KA (Egy )
PR RS WA (L) WATKF (L, ) AT A (Lyyy ) AST GDP (L)
vty Tl B (L,) ?ﬁi%})g ROl B8 A AR ( Ly ) A BEHLRE 25 TUBY AR
122
system AMYEAR(L)  HHIKF (L) NJEBHHBITB Ly, ) H G HRUR 0™ (L)
KW (Lyy ) SRR (Lyy )
DR (L) GBS (Lyy ) SHAT Ly, ) MBI B (Ly))
gﬁ%ﬁé/qu(]ﬂz) EP%EBZQE(LHI ) \/J\%E&EE(LHZ)
WIRYEA (L,) AR (Ly,) B B LA B AR 2 (L)
WA (L) 12 R (Lsy) WAL (Lg; )
AR ) IR s i)
61

BT RIRERE R, 73 BSRBOR R AT A 306, 45 3] — A RGE P AP 8 o0t 75— R GE R IR B 24 {1
Cy Fily, )

_ 1<

¥o= 2= 1 2emsj = 1,2,.0) (3)
j=1

- 1 m ) )

yf :;zyy(L = 1727m;.] = ]’2""l) (4)
i=1

AR EEAS FARJZ X R PEAN FEAR A SR I, SRILHMER BIPF O 85 4m HARZ IR (E, F1 L, ) 5
RGN HE AR FAR)Z 8] B SR E | 7K (A B A4 25 R G55 R GBI O AT R G 2345 SR IR JEE
(EML),

N R REVEN A S R G S5 RGEFNFR A AT R GBI RE G R BE A 1 s (R G AR

=3 3 EH® (s)

L, C(0) AERIE LHA RGNS
1.3.3 &#Irhr
I FH e/ 3R UL G AN [ BsF [] B AR B 8 ) e T T A Y
Y, =ax +b (6)
Ao, Y O RERE R, v BATEIBL, o BRNE, b SREIE . IR I NHIBEE G R 1 AR R B TR TS
X E AR AL A S 0 B DX, BT LUK ARERAE - 0.001—0.001 22 8] (i X dsl ke A28 X, 5 8HR /N T -0.
001 FY XS8Rl 434y 52 T B 35 DI KRR T 0.001 A DX IR 43 5t b T 3 IXH

http ; //www.ecologica.cn



6 S % 38 &

21 EBRGERSSARAND ARG A IR R %

MR A S R GRS S F RN AR TR SCIRBE AL 43 515345 8] 2000—2015 4E M AE R RS 5
RN O AT A RG4S HEBRIE] Y SCER BE A B, 25 R (LA 2015 4R R ) 4k 2 iR, 4% PEA 45 b ] 1) & Bk
FETE 0.363—0.964, J& T 48 L DL FocHk, Hrh AERRGRS RS AN D ETFREMABLAITA (L) . 15°
DL B TIAR LG (L, ) 3% 2 TR I SR E XA 535010 0.638 1 0.376, J& T 45 CHR ; 4 B R Gk 55 19 45
M FEIn 5 AN AETE R G AE Y BET i (L, ) AR ML N FT(Lyy, ) NZEFEALAE (Lo, ) R L R
(Ls;, ) X 4 ANHEHRIE] A I B I 43 510 0.665 .0.795 ,0.827 F10.724 , J& T-Hi58 1t ; A= 5 R GRS 45 1A

BhR S5 ARG AL GDP (L) Ik 2 Ja RAEE AR A (L, ) R & B 3R B (L,y, ) A
B AL (L, ) AT AR E = (L, ) 2R A B(L,,, ) R ATE R AB (L, ) RIS Be AR B PR AV X
(L,,,) X 8 ANHEARIA] 1 156 BE I H 4351 °h 0.864 ,0.880.0.920,0.896 ,0.866 ,0.852.0.933 F1 0.851, J& T 5 &
B, ARANOETRESESRGENMNS RGE TR 31 A FE 4] B ¥ {EFE 0.781—0.807 Z (1], J& T4k
KEL
2.1.1 AEBRGWRS RN O ARG B

B RGEIRS MR O AR T8 R EE R 0.793 (£ 3) . i3 3 w1, 7645 HARZ b K= 5 (E)
XTI FAE T RGeS B K, SRBKEE Sy 0.798 s U2 & 77 i (E, ) JKBRALSS (Eo) RAEW ™5 (E,) F
MFEE (B, , RERBES304 0.796,0.796 ,0.794 A1 0.787 ; Fe/ NI R B SE (E,) , KB 0.785, EB RS
M55 4 BARIZ X RN FAE T R G R OCHK BETE 0.785—0.798 Z (0], JCHR B[R] (14 22 54/

2.1.2 AW AES R GRS A R

RN A E S R GRS LR B 1 0.740( 32 4) . i 4 0[50 14 HbsEH , AHTHEA (L)
X AEZS RGN S5 10 DI e K, DRHKFE A 0.852; HUCRMI TR A (L,) , & RLTEA (L)) , BIRBEA(L,) Fift %
A (Ls) , RHERBES3514 0.851 ,0.825 ,0.809 FI 0.724 ; FHR & e /N2 P EE/ T a5 14 (L ) , REKEE N 0.376,
RN A TH BARZE X AR R GRS 1 R EAE 0.376—0.852 Z [A] , IR EE ] 1) 22 A K
22 BRGNS SR LT RGO ABE R RRE

2000—2015 4F-H EF I X A R GRS 53 XN O A28 500 A B B i R AR A A ] 2 R,
A BErER B W I P A H BRAE 2004 4F 2007 4EF1 2012 4F | 2B HA FE 40 5 0.770 0,771 F110.778, 3%
A {E L BAE 2002 42006 4F 2010 4EH1 2014 4F 25 G F0A 2 7351 0.803 ,0.788 ,0.794 Fi1 0.793 , 4F P[] A= 2%
RGEMS SAWN AT R A 22 57 (IR R/ 0.770—0.801 Z 0], LR R G5 S5 WA

1A= 8] B R A1 5
2.3 EBRSRS SREN DTS B2 645 S
P 2000 4F 2005 4F- 2010 4FF1 2015 4 R0, A28 R MR 55 5 F R T TG 0923 [8] 43 SRR an 14 3

Jimn . AR RGNS 55N A TR A 8 S e 1) DX ek 32 A vh 40 A7 76 P 0 X0, 2 A8 P Ay L U ) A
PUACHEL X S 75 164 i 70 5 AR s DX A 5 BE AR XTI 4 BERR 5 B2 X0 oA e, v 3T TR DX 45 X EL R 5 B
1534 3 25 A VER A5 MG 1E R AIRE & VE IR  #8A1E FH S 0 30 IR X B 80 S TR 2 1% ,99%
1y X B G AR R AR o, 322 DR FEARE ISR 3 [RIAT, B BT 3 AT A1, 2000—2015 4F A S RS0k 55 F2
RN A TR A R AR 3 1) X LA 7 B &2 |
2.4 EEBRGMRSSAEN D LTS S Hr

HERRGMRS SN D AETHRA BB 22 e S350 A AN & 4 BTz ,2000—2015 4FAE S R G R 55
HEWN B ARG B R IS IR 28 v A5 7 v [ PG 38 M AR DX I, A0 45 P4 e b S AR R S, &
By DL NS IR IXRILRY 3 4458 AL 30 92 AN X R b [ i 22 IR X LA 1Y 12.83% 5 12

http ; //www.ecologica.cn



RS T AR R G MST 5 70 R AR TR G SR 7 A

’:j%

ks

18 4

12 M AR MO ch 373 HR Y B3 T

T T Y B AL S G L e

96L°0 86L°0  L6L0  Y6L0  S6L0  86L°0  68L°0 9080  68L°0 I6L°0  S8L°0  98L°0  TSLO  T6LO  €8L°0 uea | H fof

9L£°0 G8C°0  8LED  €6£0  t6L0  ILED  SLEO  SOF0  €6£0  99€°0  €L€0  PLEO  89€0  99¢0  ILEO  €9€°0 1o
YTL0 6VL0  9€L°0  19L°0  ¥SLO  ¥TLO  SEL0  ILLO  L9LO L0 LILO  T1IL0  60L0  €0L0  8IL0  T10L0 e

168°0 168°0 LS80  ¥98°0 1980  1S8°0  IS80  S¥80 1880  L¥8O  LY8O  ¥¥80 80  SE80 6480  LEB0 |
LT8°0 678°0 PE80  6£8°0  9¢8°0  ST80  ST80 LT8O 9580 T80 ST80 9180 9180 6080  £I80 1180 @i
€€6°0 1060 6560  L68°0  L88°0 I¥6'0  #£6'0  Sv8'0  988°0  9S6°0 TGO  9¢6'0 €560  TS6'0  8¥60 96°0 |

S6L°0 66L°0 L6L'0  608°0  LO8°0  96L°0  86L°0  LOS'O  8Z80 98L°0  €6L°0  +8L0  TSL'O  9LL'O  68L0  SLL'O ey
T58°0 €68°0 198°0  IS80  IS8°0 €580 TS8O  9¥8°0  8L8°0 680  LY8'0  6£8°0  ¥H80O  8€8°0 680  8£8°0 e

$99°0 1690 TL9°0 1690  +¥69°0 €990 6990 €0L0  SOLO  L¥9O 6590  $99°0 S9°0  8¥9°0 SS90 €¥9°0 reey
998°0 788°0 980  t98°0 6580  898°0  IL8°0 €980 9880 Y980 6980 6§80 6580  SS80  L98°0  SS8°0 e
968°0 8/8°0 8680  898°0  L98°0  €I60 TG0  9S8°0 98°0 1060 L6880  €88°0 1060 8680  S060  ¥060 ey

60 €060 8760 60 6880 860 8Z6'0 SS80  S68°0 ¥E60  ST6E0 6160  I€60  LT60  €€6'0  €£6°0 @l

88°0 IL8°0 6880 680 T68°0 1880 LL8'0 6580 8680  £88°0 88°0  TL8'0  SL80  898°0 €880 €80 el walsks pootr[aAI|
¥98°0 6880 TL80 8580 9580 88°0 6880 T80  L980 1980 L8°0 6880 1980 SS80  698°0 LS80 el Kuanod jo stopeorpur uoneneAy
9€9°0 ¥99°0  ¥9°0 6990  TL90  1€9°0  TH9'0  969°0  LL90O 8190  1€9°0  TE90 8190  #I9°0 9790 6090 | RGP Y M 3
ueapy 194 11sd  €evd covd Ikl €Iy Iyl 1P Sced el gced  cced  ITed 11ed Sicd SIOJEITPUT PUB WRISASqNG

HEr wolsAs SODIAIRS WAISAS009 JO SIOJEDIPUT UOTIENRAT WY EE MG T MG BEI UGS
88L°0 LSL'O0  S8L'0  ¥8L'0  ¥8L'0  +6L0  I8L°0  98L°0  ISL'0  €08°0  €6L°0  LOSO  66L0  TO8O L6LO  66L0 uesy Hjfof

LEO [LE0  L9€0  TLEO  89€0  69€0  E€LE0  S9E0  99€°0  68€0 €860  L8E0 LEO  8LE0  SLED  LLEO 1o
SIL0 TILO  90L°0 IL°0  SOL0  TILO 9690  90L0  I0L0 SL'O  1TLO0  8PLO  LILO  I¥LO  8ILO  TELO ter
778°0 I¥8°0  6£8°0  6£8°0 8680  #S80  SE8°0 €480 €0 980  SS80  €88°0 880 1980 980  $98°0 Hrr
61870 LI80  CTI80 €180 1180 LI80 SIS0  9I80 180 868°0  8¢80 <T98°0 880  8I80D €480 ¥8°0 |
6v6°0 8760  9S6'0  TP6'0  SS6'0  LS6'0  €€60 8560 9560  868°0  1£6°0 060  ¥96°0 €60 ¥H6'0  LE6O reey
98L°0 G8L°0  LLL'O  T8LO  LLLO  €6L°0  T6LO  6LLO  FLL'O  1€8°0 9080  8€80  €6L°0  LOSO 9080  TOSO ey
978°0 P$8°0 ¥8°0 ¥8°0  6£8°0 8680 €480  ¥F80O  LERO 980 9580  6L8°0 98°0  +98°0 +98°0 6980 e
7590 $$9°0  LP9'0 TS9O  8¥9°0  LS90 €990  9¥90  8€9°0  ¥69°0 1990  S69°0 8590 8990  99°0 99°0 |
658°0 658°0 8580 680 LS80  ¥L80 LS80 6580  ¥S80  188°0 6580 88°0  LL8'0  LL80 9980  8L80 ey
£06°0 060 T06'0 6680 1060 €060 988°0 S06'0 1060  8L8°0 T80 68°0 1260 €60 L060  S68°0 e
62670 6260 €66°0 TT60  1€6'0  LE60 €160 ¥E6'0  8T6O 9680 8160 8060 9¥60  ¥T60  LT6EO €6°0 s
LL80 LL8°0  SL80  TL8O  TLYO  €88°0  6S8°0 880  L98°0  L88°0 1680 988°0 €680 T680 6880 60 | woIsAs POOYIAAL]
198°0 98°0 6580  ¥S80 8680 8980 980 98°0 TS8'0 980  ¥S80  898°0 880 I88°0 €98°0  S98°0 al Lioaod Jo storeorpur uonen[eAy
$29°0 €29°0 Y190 €290 €190  $T9°0 8790 €190  TI90  ¥99°0 1490 8990  ST90 990 €90  ££9°0 ARk Y EE AT 1Y 3
Emm_ m_Nm_ N_Nm :Nm Z_m cN_m mN_m_ wm_m mm_m NN_m_ _N_m T E_m m:m I _m_ siopeotpur pue Eogw»wazm

W9ISAS SOOTAIOS WAISAS00d JO SIOIRIIPUT UOTIRNRAT S EE MG T,

MG E E

(ST0T) eury) ur pooyrpPAl £31940d pue SIIIAIIS WIJSAS0II JO XLIJEW UOPE[RLIO) T dqe],

(& STOC ) HHEAXUEYMHFTOY MBS WHESFE: 2

//www.ecologica.cn

http



8 ZSO O ¢ 38 &
R3 ATRERSEFEEMZEANOETHREKE (2015 £F)
Table 3 The correlation of target level of ecosystem service to poverty livelihood (2015)
HB RGNS RS Ecosystem services system
R 4%441— o] o=} Wk e %:/;#\:QA g/'i:A‘ ¥ pE
FE% BN TR i 4 ART i I IR K B & n?éﬁ)fx?
(E,) (E3) (E,) (Es) (Eg) Comprehensive
Subsystem (E) .
. Fruits and Forest Livestock Aquatic Water correlation
Crops
vegetables products products products support
CUNSER Y
Poverty livelihood 0.794 0.785 0.787 0.796 0.798 0.796 0.793
system
F4 RAAOETBEREMESRERSHIREKE (2015 F)
Table 4 The correlation of target level of poverty livelihood to ecosystem service (2015)
IR O ETFR S Poverty livelihood system
. . . , , oL AL B/ 5 LR R
TS SRPR(L) BRVR(L) ANBOR(L) WIEA(L) HERA(L,) v SR
WaFs 1 (Eq) Comprehensive
Subsystem Financial Nature Human Material Social . -
Environment correlation
capital capital capital capital capital e
vulnerability
EBRGEMARS
Ecosystem 0.825 0.809 0.852 0.851 0.724 0.376 0.740
services system
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Fig.3 Spatial distribution of coupling degrees between ecosystem services and poverty livelihood in China
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Fig.4 The trends of the coupling degrees between ecosystem

services and poverty livelihood in China from 2000 to 2015
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Fig.5 Correlation curve between ecosystem services and poverty livelihood in China from 2000 to 2015
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