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Assessment of the contribution to human well-being by ecosystem services in

Wolong Natural Reserve from the perspective of local communities
XU Jianying *, Wang Qing, WEI Jianying
College of Resource, Environmental and Tourism, Capital Normal University, Beijing 100048, China

Abstract; Contribution to human well-being is the core of ecosystem services, and the objective of ecosystem management
and regulation. Although considerable focus has been on biophysical and economic values of ecosystem services, limited
attention has been focused on their contribution to human well-being. Taking Wolong Natural Reserve as a case study, we
explicitly explored the relationships among ecosystem services, human well-being contribution, and local ecosystem service
beneficiaries through questionnaires completed by the local community, i.e., the local ecosystem service provider. A total of
24 types of ecosystem services delivered by the local ecosystem were provided to local respondents and their contribution to
human well-being was subsequently evaluated. The results showed that 90.79% of respondents recognized the well-being that
the local ecosystem provided. Among all ecosystem services, regulating services was considered the most important for
personal and social well-being; air purification, hazard prevention, and freshwater provision were considered the most
important. Regarding the variation in ecosystem services, it was widely perceived that most regulating and cultural services
increased or were stable. However, five ecosystem services, namely, traditional crops, collection, livestock, livestock feed,
and soil fertility, were considered to be decreasing. We identified the maintenance of soil fertility as the key ecosystem
service among all services because its decrease is fundamental to human well-being. Further, multiple variance analysis and

binary logistic regressions manifested significant relationships between the respondents’ perceived importance for human
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well-being and their individual heterogeneous characteristics. Significant factors including gender, age, income, and
occupation would affect the respondents’ well-being from the ecosystem service. Finally, we analyzed why local ecosystem

services benefited local respondents differently and suggested appropriate management measures.

Key Words: ecosystem services; human well-being; Wolong Natural Reserve; heterogeneous characteristics; change trend
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Table 1 Respondents’ demographic and socio-economic characteristics

HEAEAT FEM I8 % Wik % /% B/ %
Characteristics Wolong Town Gengda Town Total
24 Town 127(55.7) 101(44.3) 228(100)
P51 Gender 5 74(58.3) 52(51.5) 126(55.3)
“ 53(41.7) 49(48.5) 102(44.7)
AEIE Age 18—35 34(26.8) 23(22.8) 57(25.0)
36—50 44(34.6) 37(36.6) 81(35.5)
51—65 33(26.0) 35(34.7) 68(29.8)
>65 16(12.6) 6(5.9) 22(9.7)
THERE INFERLT 69(54.3) 45(44.5) 114(50)
Educational level NS 44(34.6) 44(43.6) ssg 38.6;
KEK T 14(11.0) 12(11.9) 26(11.4
NIGUWA Per capita annual income( JC/ A\/4E) 9937.6 9518.8 9745.2

K2 EFRERSHOARMSEUTEH

Table 2 Ecosystem services’ contribution to personal and social human well-being

B RGMRGER N AAEAL personal well-being 248 AL Social well-being
Categories of ecosystem services ﬁ]{ﬁ Mean *,j\(ggg S.D. ﬂjﬁ Mean ;F,I\{Eg S.D.

HER R 55 1.63 2.26

Provisioning LGNS 1.76 1.33 2.15 1.12
W 1.35 1.34 2.07 1.08
P 1.46 1.29 2.12 1.06
N 1.17 1.24 1.98 1.21
i 1.12 1.26 2.00 1.04
K 2.90 0.45 2.89 0.51
Wh Z R 1.72 1.29 2.48 0.99
Wk F 1.52 1.29 2.40 0.86

PR SF 2.35 2.55

Regulating YRG5 1.52 1.30 2.14 1.11
Hibzs S 2.92 0.45 2.91 0.40
WA 2.55 0.84 2.64 0.76
TR IR 2.06 1.14 2.33 0.93
K AR 2.62 0.80 2.77 0.58
B A SR K E 2.92 0.35 2.90 0.43
Lz 1.54 1.29 2.26 0.99
T 5 2.32 1.08 2.46 0.92
Hefbk ik 2.64 0.80 2.68 0.72
9 L F B iR 2.46 1.01 2.45 0.95

SRR %5 2.09 2.40

Cultural i 2.34 1.03 2.78 0.60
Bt 2.86 0.42 2.68 0.76
73k 2.00 1.15 2.62 0.69
BHFN A 1.47 1.28 2.13 1.16
WEHE 2.65 0.78 2.65 0.74
EHME 1.21 1.17 1.56 1.03
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Fig.1 Combined analysis of ecosystem services’ perceived trends and well-being contribution
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Table 3 Personal well-being contribution of three ecosystem service categories among local people

A NARHE TR A 29550 (b g 22 )

R I 3 Mean score of contribution to personal well-being ( S.D.)
Factors HER IR 55 Provisioning W95 -5 Regulating ALK Cultural
P51 B 1.573(0.586) 2.285(0.550) 2.020(0.558)
Gender T 1.691(0.668) 2.439(0.447) 2.170(0.563)
Sig 0.350 0.008 0.007
RIS 18—35 1.783(0.555) 2.370(0.507) 2.084(0.543)
Age 36—50 1.724(0.552) 2.419(0.466) 2.165(0.500)
51—65 1.379(0.657) 2.283(0.532) 2.000(0.636)
>65 1.608(0.777) 2.264(0.624) 2.091(0.630)
Sig 0.004 0.184 0.278
HE KT WIBARE 1.561(0.670) 2.320(0.509) 2.040(0.595)
Education level TR 1.704(0.586) 2.410(0.519) 2.120(0.541)
R 1.644(0.535) 2.312(0.496) 2.186(0.495)
Sig 0.545 0.341 0.639
WK B Al g 7 1.631(0.584) 2.428(0.424) 2.081(0.539)
Income Structure E| QRIS g 1.623(0.650) 2.312(0.552) 2.091(0.580)
Sig 0.403 0.033 0.432
iR (21PN 1.669(0.684) 2.555(0.449) 2.242(0.540)
Occupation A X R 1.619(0.617) 2.322(0.514) 2.063(0.565)
Sig 0.151 0.001 0.098
AFA (T K- 1.755(0.614) 2.480(0.446) 2.036(0.563)
Per capita income K 1.544(0.606) 2.225(0.522) 2.095(0.531)
TP 1.582(0.643) 2.361(0.535) 2.130(0.600)
Sig 0.193 0.006 0.630
S M b T AR RT fie 1.364(0.888) 2.146(0.430) 1.759(0.524)
Local knowledge — T i 1.682(0.633) 2.355(0.487) 2.117(0.529)
LT i 1.643(0.592) 2.436(0.470) 2.078(0.541)
e T e 1.580(0.595) 2.312(0.581) 2.109(0.628)
Sig 0.404 0.212 0.216

NI A KRR A S AEYA K =40 (6032 J6/ N4 (10141 J6/ AN/4F ) #1581 43

342 THABRGRS KRS ZUIE SRR

24 FHEZS RGBT  OR B Al =0 BT AR 93 0 B O D A5 P Rl A 25 R G I 55 9 A i
STIRIRAT 1 205 0 —BOA AT T HAD 20 R AR S RGN S5 M2 V58 Z MUAATE—E i 2E 5. T IRRE %
RPN A 25 R G S5 SR Ak TRk 2 18] 25 53 B B IR ASBIESE A2 538 X0 T 2R 25 R GE I 55 Atk ook Ay o 22
PEVEALSE RO AR A, DASZ U58 AL S 2GR R A S BEAT 22 S0 [0 8 e oy, — 3% 2 (B R oG BT, [l
A RERE M) AR POl A B SO IK P LR 0T 21 i A B B 25 PR 3R 2 10 353 MR A2 U 0 T4
AETTERRIPEARL (5 4) o JLARPERI2E S0 32158 X 24 R 25 R GEM S5 AR STRR A PIAG (LR AR AR ol

http ; //www.ecologica.cn



s AL

Ak 5T RR A -

A

R 1 IR OR3P X A 25 R U 55

i %

%

2,

20 4

TG G AN AL I Y L SAE 40 SO<YANELG ANy Bh 3T v FFY L GHA L[ hely 1 S0°0> o TEM L o o "X HAE Y FI ki 2

7€0°0 860°0- LLY"0 8€T°0- 801°0- ¥TT0 LILO- S0L°0- $H0°0 L10°0 9€7°0 07T 0- H s

681°0 7970~ 998°0 Tsr'81 ¥29°0 2050 ¥80°0- L18°0 08L'1 61L0 $ST°0 £61°61 gk

1€2°0- €vT0- S61°0- 99€°0 80T°0 g0 vrT0 08€°0- €Tr0- 0120 e SIL0 90°0 H oy

SLT0- vEr0- 9%0°0- 8€8°0 182°0 LIT°0 o SOV T~ 081°0- 780°0 6£5°0 01T T 0ST°0 piaga [eamin)

0TL0 800°0- LST0- 150 90€°0 80€°T $58°0- £rE°0- ¥8L°0 £09°0 e S9E'T 6T1°0 B2 LHH A

086°0- Lo o 6V6°1 610°C 9¢0'1 070 L V6871 - 978°1- SIL0- 80S°0 e VST 620°1 SR 2 Y b

TI0°1- €TT SLO0 LOL'0 T6T°0 €91 S SLY'E= L.980°T 618 L EIPE ++ 0£8°C 890"t - W

1L°0- €€€°0 L STET 880°1 65L°0 €01°1 orL0 £€29°0- 9LLO 681°0 TI8°0 612°0- e F

YTL0- ¥67°0- 16€°0 TEr°0 vI1°0- 121°0- 991°0- S10°0- ¥8L°0 e 8LY'T %20 0TS0~ Hz)

90L"0- 8bE°0- 2190 905°0- 686°0 TIvo 61T 1- ¥€9°0- 087°0- £€09°0- 66€°0 L0T'1T £ T

786°0- 12h0- LST0- 685°0 184°0 £9€°0- ¥65°0 SHT0 110°0- $70°0 789°0 0T LR

998°0~ 340 SIP'T 8L6°81 095°0 0850 996" 1 - 209°0 98%°C SL9T « L06°1 LTrT- HL Sunesay
e €670 61T0-  ..L¥80 e LOV'T 65T°0- 612°0- L OELT- 967°0- 129°0 £ T80T e LEL'O SILT- B b e Lo 5l

811°0- 8S€°0 8SY°0 SAN0) L81°0- LTTO- 960°0 L¥S 0- £€8€°0 0981 Wi o Sy1°0- Tl 2

121°0- 8h°0 €v1°0 SHT0 €67°0 ¥10°0 ¥9L 0~ €010 814°0 8SL°0 9LE0 TLO0 Tl

7970~ 1500 610°0 1SL°0 0€T°0 1€7°0 20T°0- €21°0- w0 Ly9°0 920°0 LSE0- e

LLTO- T6£°0 SLO0 1€0°0- L09°0- $90°0- T6L°0- SL00- 8€8°0 £€68°0 ++ 198°0 685°1- W

190°0- LEE0- 8S€°0 681°0 S0S°0 78¢°0 o1 1- o~ wTo 16v°0 +x 6SL°0 S61°1- K

88€°0 6770 LS00~ ¥91°0 0110 €S0 wio L06°0- LY1°0- TLO0 €15°0- 600°1 &3y Suworsiorg

879°0- €0T°0 081°0 860°0 LY1°0- £€5€°0 . 8881~ LES O~ 690°0 089°0 98770~ TIE0 A G2 SEAH A

owoou] ey wepyyp e ey (& s WS MG E S,

dpdoad [eoo] Suowre SaL1059)BIQNS IIIAIIS WII)SAS0II AJUIM) JO UONNQLIIU0D SUIIQ-[[oM [eU0SId § dqe],

WiZECH HE EREL S W E ST NTHEHZIH v ¥

//www.ecologica.cn

http



8 S % 38 &

WS BT KR R BUE B LAROIRWE 07 SCIOFIRHIMA (B A%, BUR B Lol o i s 38 &
G55 Ak STk (Y =1) BOMER & m T Ik, AR A 22 57 10 38 R 00 52 15 2 X TR F RDRE AT,
Ho ARy R K R A A R GRS AL TR IEAL . N IEHASE SRR, 5RT 65 & B4 ALL#, 18—35
BHAERE BUY 2 V55 Ay E IR X B4 A5 R GU IR S5 AR ME TR B AR vy AR IR TE 36—50 ¥ 51—64 £ 2
] A4 32 5 d LUAF IR TE 65 %7 DL LAY A2 1 ST A A R R I AR 28 R GU IR 55 BOAR AL BTRR . X 24 3 A8 T figp e
BERUMA Z VT X TAEGAAEY) PRI 8 st KR i BUE B AT SCA A5 AR 25 AR GE R 55 ik STk i) 1
A, b 2 MR 1 AR B R 2 TN T IR AR S R SR S5 BOAR AL STRRITEAG B . e Ah, A BN SR AR
3258 B AT B T 55 5 A AR Y 52 5 D A R S AR | A T R R B A
RS R GRS Al SRR 2 AOMEAR B R T AR AR ) 32 U5 5 DL TR A K Js RO S R
AT B A K- 1 32 15 28 A L3 B 3 A Ak STk o2 RO RB , TAL T F B A K- 1 32 15
A SR Wy G 5, A R i DTk AN 2 RO RE AR A e

4 itig

4.1 ARG AR AL TR 2 51

BT E 52 4 B AT A B R GRS R AL ST A AL, A B T T A S RGNS 5 AR Z KR,
AR TAB RGNS S BASGE . FF5ERM A 2R NUE L AR B R GRS HAT B R T 0 (H A
AR AL P ) 2 R AERE X, X TR AR S R GRS A HARAL ST AT

MAEZS RGN S5ttt STk M R, Z VT B VO R 2B S R G55 KR R AL AR hk Tk 2 = T A AR
AETTHER , ENIE 1A S R GRS BAT 1B SMRPERYARAE . A2 25 R G S5 AR Ak STk AR 2 23 204, Thi 5 45 7 1Y
ARG S5 JRA 5¢ , Hoh — AR R G S5 o026, 32 U8 DO 1 1 55 iR S mk e i, HUOR SO AR
S5 RN IR S5 . AT ISR S MO A W] 28 57 R ORWF S0 R B AR M52 45 5 AR AT i 4 T BE R IR 55, SR 5
SEVENTIRSS | S 2 SR g5 T 0 R i A5 R IO R 45 Ak TR I 22 5 T AR S AR B O DX AR R A
Ko ABRFEX IO FEIRK I HIRORIX, O T ORI BRSNS AR B, b F A A 7= AR 3G 16 3l 52 21 1 — e R
i, A AR B REE RN T L B AR BT (N2 ) iR B LI R 7 (8 R AR 25 | PRI 52 07 3 i A
SHERE IR S5 AR AL STRRBAR . 53— T T, ZE I ABIF ST DXl HE DT RE AT (8  55 IR 55, AR ST b A0ERAR T 2 Ui
R —EOAA] | ATRE S PR O, — 2 R XIS 1 B A R, sl 1 A 25 DR AP R BB AN fR 4 0 B 2L
P, TORAETO N MR AR U K SR, IS DX R G 0 A A RS R4 T A T AN U5 Ay B R A
B R MRS VA TR A A ORI B B TR 25 i T A S ) 2R 51 R R AR IR S EAY
AL A BB AE . BT UL AR 2R R GRS W AR AL TTHK -5 52 45 & I TE DX A 254 2 2 R AIE 32
i Y LR O B AR 7 A I Bl (Aol SRAEAE ) BEUIAROG , 1 57 70 A A5 ARG S5 Ak ALk BT RR PP AL At Y
WFTE A R NS AR R IR E S R BAA t i

R RGNS M an BA gt W A R G IR 55 AR A 4 i BRI B T 7 R R4 B T4
KRB RGOS IR , AR S R G BABOR 2 SR . BFTeas RR I ML GRIEY SRR
PR k3 fRDRE N AR Ty ot DA SRR S R G S5 B SR AL T A AR 25 R G i 55 D S R
I HsRmE AEBRGRSS AT AR A 5% — 2 b SR B A ST DX I A St A 2R A R AP B, —
JEWTTE DI AR SR AR B, PR A A B, AR A DRAP BORAEAE ™ # BRI A AR BEIR A AT 50T &, S 8k
BRGNS HIARMETTHRFRAR 0 A= KA BOR, AN DX 7 St AR B Ak R AR MR LR S BOR s b 1
PR, st T DK AR A B S i T AE S R GRS iR R TRk, AR RS AR GRS Z [A]X RH JH AN AYAL
iR A HAWRIF S X b A e L HA e R BOR UKl T 3 S8 A\ 2600 sh i Rl sl it . AR R Ge R
55 BRI ST U R TAE S R GE & IR RS2 B BREOR B2 AL, s A= 25 R GE Ik A/ 1 ) (]
I 38 o P A BOR S SRR AT LA A S R SR 55 AR AL TR . 4T R EAE Iy A Ak B AL Al

http ; //www.ecologica.cn



20 1 trRase A5 FME ARG X A A RGN S5 A AL TTRRITAS < 21 M e R AL A 9

FAFT B, AR B BOR 2 h W 25 T B e 08 . TP IR A 45 2R 38 W, 32053 %) L3 E T i
1o L SR 5 52 U5 AL MR G A R RIS 25 A 3 ZOS AR, i TVl o — A A (G4
F) HIESHEE (—AF PN  FEAR T R AL S MIGEAE 0= s B B2 1 25 M B SO, o IR 24
Mo BB MERE , SCTE 5 2 i RSB DI G I AR A R G 5 S Y 8 o S i A 25 R ST R 55 (AR STk o /2
PRy DXCAB B i s ) R 22 [
4.2 ABRGRSF AR AL TTHR2E S 0 A

FISCHFFE R, th T AL SO TS SRR, A AX AR 25 2R G0 IR S5 A Ak BTBR A DA A7 A — 5 1 25 5 20220
WRIES RGUR S5 AL STk 32 U S BV R ik 22 18] A 5 3R, A7 B T AT 32w A= 285 3 48 IR 55 8 ik o ik ) T
R o AHFEHER] AR AR OO 25 M5 WA A B ) 32 0747 B AR HE STRAT S35 R R P 25
SN2 V5 XA 25 R GUAR S5 B HAR AL T ) DRI E A o rh Ay e B, HR IR T R 3 2o 95
TR, PR B, a2 58 255, I 2 M BTRAE AR LS il i YRR A5 R AR S &R
GEAR 55 BRI P FIAE BE L o5 S RCs 0, S B A S R SR R BB MU, NI T P SRR OR B AR S R SR
AETTER A B ZENE , EAh, AR R 52158 BSOS R 52 15 38 %0 2 258 R GEAR AL ST R PPAly 19 S8 35 A7
RN 18—35 B I AFZ VA L 65 UL ARSZ U5 HEOCTE YIS L A28 A0 A K Ao 26308 55 2 55 /9
HeETTHR 1 AT RE S AR S2 U5 B SCIORR B, SR TAE SR O RS B A G, AROARH R ) 52 D5 1l T
A S 2 5GBS, DI S FA BT 6 B3 IR A L AT ) S5 A A R G A5 AR AL BT
M5 AR 02 RIS AR BT 45 DR A 32 17 T A 25 AR G R 55 A AL SRR A A 7R AR 5T B R
B FEHA, A S R GRS BIAEAE ST (CUBOR TS RGEA S M H 52 655 A 51957 38 30 B RELL
SRR 5 T 9 43 AT 56T

SRS, X6 22 i 55 L R A 1) 2 7 LA B IS A S R A T A ) 52 U158 X R 6 A 25 AR R 55 A b STk DA
B IR D AT BE S AR A B2 At D7 RN B ¢ WFFE 3R I XM [R5 SR AR 1Y) 22 5 TS W) 52 15 350 T
HE A R GUIRSS AL STIRTAS A8 2 A GBI 8 h oA BTGB Rt — 2B R B Z U #8 X TS RGNS
1 SR LR TAE S RGN SRS AT

5 it

AR SO G MR R A BE VAT T AE S R G S5 HOARAL STk, BIF S R W1 LR S R G055 B ARk otk 5 AR S R
Gilless 2R A XA BLEOR A2 45 & 1 LR 6 28 T AR 2 5O By HoAS KAt PR AR IE SR I R B OC, &2
RS R G RGP RHIE R XU H] 2, A FUR AFI A AR C R I — MR R B, R, i i A 25 R STk
S5 AR AL TTHR RO PEAL AT R 28 R G BRI 48 . X TAIESE X &, A W) SRR P BOR 200 1 5 2 s
REFFA BHANSE I A B R G55 AR AL STk, iAol i 3 QAR BT IORAE A P 1 -5 2 M A A5 I e
DIASC Y A 25 R GE S5 AR AL TTER, Ay h RO R RS . MRAET TS 2R AR g4 i T i i A3
RS R GRS HIARAETTHR , Uha AR ) 2 R A 45 2 e R 2 1 B 5C &R : OF 2 DL , - A 25 R S ik
5 AL TTRRZ ] AL O 2%, Al ik e R iy A A LA B A D 2R B e, ik A AR AN 2 U5 Y 22 5%
PR AT ; @it 22 Fh 7 AU ARAZ 2 5 08 ARl A AR , 388 o B Rl (AR 2SR R ROl R ) B 2 g, 52
AN WA B ZAEE RN ST 31 1 AR S 7 s @il AR S BE M Bm 57 X, # M 2 U5 iR SRR AL
KA FEAE GRS DA B R S e RS 3 2 s IO E W 2 RPN AR S RGOS F

22 3L HR ( References)

[ 1] Costanza R, D’Arge R, de Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, O'Neill R V, Paruelo J, Raskin R G, Sutton P, van
den Belt M. The value of the world’s ecosystem services and natural capital. Ecological Economics, 1997, 25(1) ; 3-15.

[ 2] Turner R K, Daily G C. The Ecosystem Services Framework and Natural Capital Conservation. Environmental and& Resource Economics, 2008, 39

(1): 25-35.

http ; //www.ecologica.cn



10 A E = 38 G

[ 3] Millennium Ecosystem Assessment. Ecosystems and Human Well-Being: A Framework for Assessment. 2nd ed. Washington, DC. Island
Press, 2003.

[ 4] TEEB. Mainstreaming the Economics of Nature: A Synthesis of the Approach, Conclusions and Recommendations of TEEB. Washington, DC: The
Economics of Ecosystems and Biodiversity, 2010.

[ 5] Larigauderie A, Mooney H A. The Intergovernmental science-policy Platform on Biodiversity and Ecosystem Services: moving a step closer to an
IPCC-like mechanism for biodiversity. Current Opinion in Environmental Sustainability, 2010, 2(1/2) : 9-14.

[ 6] Whatis ESPA? | Ecosystems Services for Poverty Alleviation (ESPA). [2017-04-19]. http://www.espa.ac.uk/about/ espa

[ 7] Sachs ] D, Warner A M. The curse of natural resources. European Economic Review, 2001, 45(4/6) . 827-838.

[ 8 ] Raudsepp-Hearne C, Peterson G D, Tengs M, Bennett E M, Holland T, Benessaiah K, MacDonald G K, Pfeifer L. Untangling the
environmentalist’s paradox: why is human well-Being increasing as ecosystem services degrade? Bioscience, 2010, 60(8) : 576-589.

[ 9] Daw T, Brown K, Rosendo S, Pomeroy R. Applying the ecosystem services concept to poverty alleviation: the need to disaggregate human well-
being. Environmental Conservation, 2011, 38(4) . 370-379.

[10] ZEER, 2XUK, @, £ EEZ)ZWAEMEIIN RS RGNS /MR P2z, 2013, 68(8) : 1038-1047.

[11] de Bello F, Lavorel S, Diaz S, Harrington R, Cornelissen ] H C, Bardgett R D, Berg M P, Cipriotti P, Feld C K, Hering D, da Silva P M, Potts
S G, Sandin L, Sousa J P, Storkey J, Wardle D A, Harrison P A. Towards an assessment of multiple ecosystem processes and services via
functional traits. Biodiversity and Conservation, 2010, 19(10) . 2873-2893.

[12] Diaz S, Lavorel S, de Bello F D, Quétier F, Grigulis K, Robson T M. Incorporating Plant functional diversity effects in ecosystem service
assessments. Proceedings of the National Academy of Sciences of the United States of America, 2007, 104(52) . 20684-20689.

[13] Luck G W, Harrington R, Harrison P A, Kremen C, Berry P M, Bugter R, Dawson T P, de Bello F, Dfaz S, Feld C K, Haslett J R, Hering D,
Kontogianni A, Lavorel S, Rounsevell M, Samways M J, Sandin L, Settele J, Sykes M T, van den Hove S, Vandewalle M, Zobel M. Quantifying
the contribution of organisms to the provision of ecosystem services. Bioscience, 2009, 59(3) . 223-235.

[14] Garcia-Llorente M, Martin-Lépez B, Dfaz S, Montes C. Can ecosystem properties be fully translated into service values? An economic valuation of
aquatic plant services. Ecological Applications, 2011, 21(8) . 3083-3103.

[15] WM, ZE3Cfe, PRI B RGEMRS MHETEA TRk ——E A2 F Wi, A2, 2006, 26(1) : 205-212.

[16] Chan KM A, Guerry A D, Balvanera P, Klain S, Satterfield T, Basurto X, Bostrom A, Chuenpagdee R, Gould R, Halpern B S, Hannahs N,
Levine J, Norton B, Ruckelshaus M, Russell R, Tam J, Woodside U. Where are cultural and social in ecosystem services? A framework for
constructive engagement. Bioscience, 2013, 62(8) ; 744-756.

[17] Agbenyega O, Burgess P J, Cook M, Morris J. Application of an ecosystem function framework to perceptions of community woodlands. Land Use
Policy, 2009, 26(3) . 551-557.

[18] Casado-Arzuaga I, Madariaga I, Onaindia M. Perception, demand and user contribution to ecosystem services in the Bilbao Metropolitan Greenbelt.
Journal of Environmental Management, 2013, 129, 33-43.

[19] Hartter J. Resource use and ecosystem services in a forest park landscape. Society & Natural Resources, 2010, 23(3) : 207-223.

[20] Martin-Lépez B, Iniesta-Arandia I, Garcia-Llorente M, Palomo I, Casado-Arzuaga I, Del Amo D G, Gémez-Baggethun E, Oteros-Rozas E,
Palacios-Agundez I, Willaarts B, Gonzalez J A, Santos-Martin F, Onaindia M, Lopez-Santiago C, Montes C. Uncovering ecosystem service bundles
through social preferences. PLoS One, 2012, 7(6) : ¢38970.

[21] Potschin M, Haines-Young R. Landscapes, sustainability and the place-based analysis of ecosystem services. Landscape Ecology, 2013, 28(6) .
1053-1065.

[22] Trakolis D. Local people’s perceptions of planning and management issues in Prespes Lakes National Park, Greece. Journal of Environmental
Management, 2001, 61(3) . 227-241.

[23] Sodhi N S, Lee T M, Sekercioglu C H, Webb E L, Prawiradilaga D M, Lohman D J, Pierce N E, Diesmos A C, Rao M, Ehrlich P R. Local
people value environmental services provided by forested parks. Biodiversity and Conservation, 2010, 19(4) . 1175-1188.

[24] Jax K, Barton D N, Chan KM A, de Groot R, Doyle U, Eser U, Girg C, Gémez-Baggethun E, Griewald Y, Haber W, Haines-Young R, Heink
U, Jahn T, Joosten H, Kerschbaumer L., Korn H, Luck G W, Matzdorf B, Muraca B, NeBhover C, Norton B, Ott K, Potschin M, Rauschmayer
F, von Haaren C, Wichmann S. Ecosystem services and ethics. Ecological Economics, 2013, 93 260-268.

[25] Lamarque P, Tappeiner U, Turner C, Steinbacher M, Bardgett R D, Szukics U, Schermer M, Lavorel S. Stakeholder perceptions of grassland
ecosystem services in relation to knowledge on soil fertility and biodiversity. Regional Environmental Change, 2011, 11(4) . 791-804.

[26] Lewan L, Soderqvist T. Knowledge and recognition of ecosystem services among the general public in a drainage basin in Scania, Southern Sweden.
Ecological Economics, 2002, 42(3) . 459-467.

[27] Reyes-Garcia V, Vila S, Aceituno-Mata L, Calvet-Mir L, Garnatje T, Jesc A, Lastr J J, Parada M, Rigat M, Valles J, Pardo-de-Santayana M.
Gendered homegardens; a study in three mountain areas of the Iberian Peninsula. Economic Botany, 2010, 64(3) ; 235-247.

[28]  Oteros-Rozas E, Martin-Lopez B, Gonzilez J A, Plieninger T, Lépez, C A, Montes C. Socio-cultural valuation of ecosystem services in a

transhumance social-ecological network. Regional Environmental Change, 2014, 14(4) . 1269-1289.

http ; //www.ecologica.cn



20 1 AT AF RN A AR XA S R GUIR S5 AR ML STRRITAY < 23 e R AL A 11

[29]

[30]

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Milder J C, Scherr S J, Bracer C. Trends and future potential of payment for ecosystem services to alleviate rural poverty in developing countries.
Ecology and Society, 2010, 15(2): 4.

Iftekhar M S, Takama T. Perceptions of biodiversity, environmental services, and conservation of planted mangroves: a case study on Nijhum Dwip
Island, Bangladesh. Wetlands Ecology and Management, 2008, 16(2) . 119-137.

Iniesta-Arandia I, Garcia-Llorente M, Aguilera P A, Montes C, Martin-Lépez B. Socio-cultural valuation of ecosystem services: uncovering the
links between values, drivers of change, and human well-being. Ecological Economics, 2014, 108 36-48.

Carvalho-Ribeiro S M, Lovett A, O'Riordan T. Multifunctional forest management in Northern Portugal: moving from scenarios to governance for
sustainable development. Land Use Policy, 2010, 27(4) . 1111-1122.

Ives C D, Kendal D. Values and attitudes of the urban public towards peri-urban agricultural land. Land Use Policy, 2013, 34. 80-90.

Le Lay Y F, Piégay H, Riviere-Honegger A. Perception of braided river landscapes: implications for public participation and sustainable
management. Journal of Environmental Management, 2013, 119, 1-12.

Morrison E H J, Upton C, Pacini N, Odhiambo-K’ Oyooh K, Harper D M. Public perceptions of papyrus: community appraisal of wetland
ecosystem services at Lake Naivasha, Kenya. Ecohydrology & Hydrobiology, 2013, 13(2) . 135-147.

Maes J, Paracchini M L, Zulian G, Dunbar M B, Alkemade R. Synergies and trade-offs between ecosystem service supply, biodiversity, and
habitat conservation status in Europe. Biological Conservation, 2012, 155 1-12.

Lu N, FuBJ, Jin T T, Chang R Y. Trade-off analyses of multiple ecosystem services by plantations along a precipitation gradient across Loess
Plateau landscapes. Landscape Ecology, 2014, 29(10) : 1697-1708.

A, TIHT. S RGIR S B S S0 k. BERRLE, 2016, 38(1): 1-9.

Castro A J, Martin-Lopez B, Garcia-LLorente M, Aguilera P A, Lopez E, Cabello J. Social preferences regarding the delivery of ecosystem services
in a semiarid Mediterranean region. Journal of Arid Environments, 2011, 75(11) : 1201-1208.

Martin-Lopez B, Montes C, Benayas J. Influence of user characteristics on valuation of ecosystem services in Dofiana Natural Protected Area ( south-
west Spain) . Environmental Conservation, 2007, 34(3) ; 215-224.

Pfeiffer ] M, Butz R J. Assessing cultural and ecological variation in ethnobiological research; the importance of gender. Journal of Ethnobiology,
2007, 25(2) : 240-278.

Garcia-Llorente M, Martin-Lopez B, Montes C. Exploring the motivations of protesters in contingent valuation; insights for conservation policies.
Environmental Science & Policy, 2011, 14(1) . 76-88.

Zelezny L C, Chua P P, Aldrich C. New ways of thinking about environmentalism: elaborating on gender differences in environmentalism. Journal of
Social Issues, 2000, 56(3) ; 443-457.

Maass J] M, Balvanera P, Castillo A, Daily G C, Mooney H A, Ehrlich P, Quesada M, Miranda A, Jaramillo V J, Garcia-Oliva F, Martinez-
Yrizar A, Cotler H, Lopez-Blanco J, Pérez-Jiménez A, Biirquez A, Tinoco C, Ceballos G, Barraza L, Ayala R, Sarukhdn J. Ecosystem services of
tropical dry forests: insights from long-term ecological and social research on the pacific coast of Mexico. Ecology and Society, 2005, 10(1) : 17.
Lopez-Santiago C A, Oteros-Rozas E, Martin-Lopez B, Plieninger T, Gonzdlez Martin E, Gonzalez J A. Using visual stimuli to explore the social
perceptions of ecosystem services in cultural landscapes: the case of transhumance in Mediterranean Spain. Ecology and Society, 2014, 19(2) . 27.
Ronnbick P, Crona B, Ingwall L. The return of ecosystem goods and services in replanted mangrove forests: perspectives from local communities in
Kenya. Environmental Conservation, 2007, 34(4) . 313-324.

Aretano R, Petrosillo I, Zaccarelli N, Semeraro T, Zurlini G. People perception of landscape change effects on ecosystem services in small
Mediterranean islands: a combination of subjective and objective assessments. Landscape and Urban Planning, 2013, 112, 63-73.

Hinds J, Sparks P. Engaging with the natural environment: the role of affective connection and identity. Journal of Environmental Psychology,
2008, 28(2) : 109-120.

Soini K, Vaarala H, Pouta E. Residents’ sense of place and landscape perceptions at the rural - urban interface. Landscape and Urban Planning,
2012, 104(1): 124-134.

Tisdell C, Wilson C. Information and Wildlife Valuation: Experiments and Policy. Brisbane, Queensland: University of Queensland, School of
Economics, 2004, 1-20.

Bateman I J, Mawby J. First impressions count: interviewer appearance and information effects in stated preference studies. Ecological Economics,
2004, 49(1) : 47-55.

Kollmuss A, Agyeman J. Mind the Gap: why do people act environmentally and what are the barriers to pro-environmental behavior? Environmental

Education Research, 2002, 8(3) : 239-260.

http ; //www.ecologica.cn



