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BRI B N5 B SR ST E S — ki A7
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A RGEREITAL 1A% [ L5 i 2 T (X 2%
J¥4E, 2015), 45 [ 2= #0007 T R E MBS ERTT
(Rapport et al, 1998; Fu et al, 2010; Bebianno et al,
2015), Hrr, b A R P44 : Rapport(1989)
Z IR s SO HE N T AE B RS —
RS, IR AR S B M R A S R G AT 2 2
i — > A 2 AR G A RRR D 1 T R A ) 4
Costanza %5 (1992) N\ ES ARG A Gl ke AES R
GAd R I — M A S R G R B RAR
WG 7, PR FF N ERES ) FZH 2L, XA L s 1 A
H VK BE 1. Rapport(1998)¥F Ak 45 & 45 filt B i X
R R S HER B I AR REA G
HR 4 S aE . Hrp jirg 2 e # M H
b, T J5 U i Al . 2004 48 | B %5 (Eco-
Health) i8], bR £ B R G fE R I fERR S &
I8 G BT ) A Al R Y A B (X %% I AR,
2015), A=A MEFREAIR T 50 5 LA R Gl
WEFY, 8k w58 AR I A A R, I e 7
A A R B R ) N R IR, T
VEREEA HAR R GE AN ] 12 0 J 220 0 4 , ik
TH-E— ARG ZREOM , NAE SR E
W A S AR DA EWE . 120, 2015 4 b [ AR
Dot o 5EEASH A I (Ecosystem
Health and Sustainability) , B % HR T 4= 75 R G fidt b
(4 R 7 25 1 (Lu et al, 2015) B X A\ & 45 ik 5 i
(Yang et al, 2015),

it 5 %) “fEE R R AN TR A, G A2
AR 2 R G IR ZIRIAR, ARk H AT
U6 T NSO R R , 4 Rapport 45 (2011) 14 YR 1
SRR A S RS g a1 e
SR AN AT AT B B A A A SOk A )
LT, B H 2R S Sk sh 25 28 B 5 P[] ik Ak o
Horp o Sofl” — 18 T R 2R iz Fa 1
T AFAD R RIRUA R ARG S ATE AR
ORI RET 2N S U N e R ST I B By S TR NGy
R RN S 385 10 HE T 1) 45 B 40 T RORS P 7 Y 1) AR
o AEREERKWAELY, —HYSHRWEAH
BRI HICR , (AARMERG B 1R A SRR EE RN A
SCARAR T, W R — AR S B R . AR

T B0 SR I ()52 ) W I TR Z1, % 4+ 23S0k iy
EMHZIBE BN . R E R AR &7
A BRSO, FARIREE A O sE i 25 SOk A
G5 (R E PR, 2003), SOk R4 B EE B AR Ak
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WUFNA: S0 8 . BRLIHG f BAR RSO RR h — A2k
B—RGGFA R RARTE HAiE, ki
T 50 R NN A PR AR 8, Al G T R4 A
SR 1k M E AR AL, X AR 38 SO fE R i B
5%, TOBE SRR il DR 5 5 PR ) | S AT R R R
HRrA 2 R (X #0745, 2015), O 51 E s 5t
)92 JevE (Lisitza et al, 2016).
2.2 A ESIERR

LG 7S R G AN — A 4538 s P Fh
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Rt 25 2% RS WA Ry . = R 46 b (2 7 BH 45,
2001) , i LR B IF M AR AR A RO R R AR
B RGAEFIEAL , )z (J8 SCAE4E, 2005).
I, KA RGBT K 2 R T8 bRk Rk,
FE AT AR 3 T8 A AR 2R 48 7 1k D B AN () 46 4
VOR LR35 JZ RS HTid: L o Birids i
PHES VLSS Z R 7 ik (i A, 2010). TTEARZ A
Dy, 2z BT A 5 1 1 A2 28 ZR e fi
FEVEMY )5 15 & Costanza %5 (1992) 42 H 4 “ 3% F1 (Vig-
or)—#H £ /3 (Organization)—1% & /1 (Resilience) PF:
MIRZR”, H 36 R IE RGN AT e gt
FE s AR, — M BRI A T IR
T EBRG A DA bR EA TN EE (1 XS, B
FHAE, (A7, 45, 2003); ZH2U 148/ R Gi45 4147 ]
MIAC HAE LA R R G e, — o i 24
B 45 41 43 (8] 1 38 R 45 48 b i 1 (Ulanowicz,
1986); Pk 52 J1 FRRTE R SIS T | RGEYEFFZE A AN
TRERYRE ST, — M R RE K S Ik ] | AR 0 R 454
bl 1t AL A% T4 1Y B8 ) (Bayne, 1985), — Mkt
1) R G A NN ) ik & 1) fiE 7 (Costanza
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5770 WHEREE(2005)FE P 4l A 25 2R e e B i
FEINPP A 2% o A AR 3R | A i AR
VP EANA BN A S I3 7 5 35 R o 7 2
B KB RR | R KR IEALTE RS
AP N DB R 57 sh 3 R R4
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FEVEAN B, S X T X0 R A T LA B FhHE bR
KRR A B, SCE e R YRR AL 25 5 1) S Atk
FESTIEMAR A RR TR —EREER R, 5
a1 1) A2 25 R GUFRIE A ZE L, Rapport(2011) AW
e 25 S0 Ak BRE A DG B R E IR T MESE A G (ALY
J1 WA =5, Hoh W iR R R A S H AR
RSV A A=Ay FI AR S5 e 1, 4122 146 30qk
i 5 5 A R R M40 1 — B0 VRO TR E AR AL
23 R GETH [ AN TP XL AR E RE T

2000 4 LUK, v 2 AR B AR A R SR Y ¢
TERERREEE N, 5 A 25 R G AR AP A,
PAEAT T R ST AR (A AR %, 2001; 1 AL
£, BRFHAE, 4= 1L, 2003; 5k &R 5, 2005), X5
Vi %2 WA 25 2R G5 8 BRI 9T 5 92 B 1) 3 ‘45 ()
R SR T A8 R G MM Ao i DGR
JE o AR IS RGN R WHH I, IE 5
A BUR IR A S R G RN i A
B, 2007). Hi B fifre 2R E R RS

DX dmf R ) i R TEANY , 0k s (4 R 1L 45, 20025 X
JEBHAE, 2008) . FL M (5 5% 45, 2008) . i i (J ¥ 5,
2002; Z=F 1555, 2008) AR (B = 55, 20025 1 K&,
KRBHAE, A, 55, 2003) % IMu i L2 F A S &R
5 25 [a] A WA DX 3 508 (7 o I 4%, 2010) (3l Tl (598
75 B4, 2002; BR v Je 55, 2010) kAR PEAL HLoT Y
SR GHEFEES . AT LR W XA A
% , 55 Rapport Fi {8 5 i) A4 25 ek i@ R axX A~ a5 H
SRS AL ZFRPRIIBE AN, o 22 B TF TR X
Il A 25 R 0 fe R DT 2 X R o iV 45U ) A Ak
HE,
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RIEMIAL T 2= 4 il I v, 37 oy 98°
52'E~101° 03'E. 24° 41'N~26° 42'N, + #i & 1 L
29459 km?, Hi Ak 2 5t e S5 AR BT LL JDk 2 50, BTG
TR BN B R A P b s HGRARAK, PE bR
IREAIR(E 1) . AHAE S L RAVE Ry i e 25 X, A5
TP = LIPS Sy v I BES M 5 1L DX T AR
A iR TR 93.4% , X T ARAY 5 6.6%, b
BRI EL S RE VLT 22 PP A R A FEELL AN A
o U, AR R 2 e ELIRYT D R TR L, Vg4
23585 mo K IR & I 26 g S 2 XU A, T A [
W TR Rl SRS . N RN A 160
L4, PR A A, FEELE S VPV VRV AR
YLV ROK AR . RENERAE 17 11 B BP
MHEN FEm TRE KV =T HIER 21 P
88, DL Rk Bl R 3R R FR
S E VY R ST R BRI 2 — MR
KM LR, WA MR E L RISk tF
&, ARSI SCEOWAH B A, ek E Y £
FEMEHS [X 4 22 —(Peng et al, 2008), #Xfij , ¥ 4F3
PEBEE 2805 & e IR A5 DAY - b A FHAZ £k,
T2 A SR e 55 BURR A AR AR BRI, Rl DX
LT A= Bl Al W A B e/ AR B o AR Ak Y i 3
(Peng et al, 2008, 2012),
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Fig.1 Location of Dali Bai Autonomous Prefecture
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Tab.1 Index system for eco-cultural health assessment

Az T e Kb E o)
[EEZS W MW NPP 0.0019 +
{3 YIRRAL AR 01232 +
HP WS SR 0.0091 +
T KR R 01217 +
W HYES)  NDVIRE R 0.0544 +
N FRmEE TR 0.0359 -
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K T Cy

STBUE SO v T e SR 1Bl el LR iE DO a1
FEROL . RIS, iR 2P iR iR R B — 15
e PE VT 0 RE X W0 30 B FH 914 2B 28 S e fa B
ARBEZE ST T AR 5 PE b v Y 32 00
F ASPE (R L4 5, 2010), FEXT 20 B 5F A e v
PRSI S NS L NI R Ns  r  F E
2012), HAT fef B A REUEE , A6 T B T AN
TR S0 5T SR AT 2172 N (95 9225 55, 2006; 75
KAE, 2010; EEIEARAE, 2014),

BEEXT T F T 2 8 PR I, X 4% B4 X 52
FEASAHEPR ARG BLHEAT L3 (95 3648 45, 2010).
PRI, AR % G2 22 ) 22 S AR R B dE e,
AL AR S T 22 FEARDG L Hh e A FH B
KOACE REB S E K. X515 B R AE e
AU BV T2 A8 A A5 2 i AN [RI T B A
T3 & AR I R/INAT DX, 40 1 7 A I 1) 3 A
(TSR, 2016) f7 B2 B i —Fh i W3Rk

J7 3, Al T E A R AR AU R i SCRk
Bl BORMGETE R TIIR B | e SR I 5 A5 O 5 i
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FREASCAR A (036 A8 R S, R 2]
W, £ BT AR A SRR ME I 2 KT B AR
23 0] 22 5 S e 2 AR i . T 1 AR Ad e o
M2, = B3 5, 8 B 210730, m i B
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B i, bR e EL A SUT R A B BRI R B AR
Tiite FE= B RIEEAGKEBAE LIk 6450 EN 2
RSN, CHIEAE = B R SIS sk
PRAZ 1 R IE BB B ARG 1 SR I RSB IR R
1, VA BGKE B A SR 2 FSc AR ik &2 g, &R Ak
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{Hi/ MR T 0.4), J& T 1F SRaRRE SR AR 22 A IXCHl s L
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S e 114 DX 5 TE AR L Rk | DRSSO Ak ft e
rfEL KT 0.5, & SCAR R AR TR AF i B s T (3
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{0 S I VU = T AR AL T B A S AR AR
(B14), =k BAGI B A SO A BRI 3 v
F0.6, A B LI TR B B A R K
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fezs, HAh& B (RmE g2 okFE =)
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Fig.2 Relative states of each criteria layer of eco-cultural health for counties in Dali Bai Autonomous Prefecture
(NV, NO, and NR represent vigor, organization, and resilience of natural (physical environment) health, respectively; and CV, CO, and CR represent

vigor, organization, and resilience of cultural (social environment) health, respectively)
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Fig.3 Relative states of eco-cultural health and its factors in
the counties and the urban district of Dali Bai
Autonomous Prefecture
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Fig.4 Spatial pattern of eco-cultural health in Dali Bai
Autonomous Prefecture
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Fig.5 Regional development zoning of eco-cultural coupled
system in Dali Bai Autonomous Prefecture
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WO 2 v LA T S B 5K HE RS (0
JB IR A SRR TSR o B AR S R
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A, ARl A S 2 25 Aty SR 1 8k ™ B A 250
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(4) AL BB IX . A EE I TR E A
Ha b Yo H O A R X, (H AR 25
P FRE AT 85222 (ri < 0.5), JEHE SCIL AR K -
PN ZE(r < 0.4), FR=AEAY DR EN D
B, TR BRIV ARD b
=l o U HOCe LR B i 2 730k
TR RS g, & 5 i 245 T B ZHORAY, e
PSR TES R PUE A J

5 ZHiE

S R GRS SR A b B F (R
HENIAE, 2010), AR BRI B 28 A= 25 2R S8R9 LAl
REITC, A 1o JEE SR TE NS MEAE A 25 R G PG 5
(e 2L RO RN 1] I (50 oy e s WE B[ ot 30
FEH Z KT A RES RS R R G5 A
TSR R BB RORES , ik = 5 A e
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ZPFRGE HIRAE BRGNS B k= A
SRAE SR FE S AT 2 SCIR R IR 5 SC R i o A2
BICAAE R NS RS T 0 A R Gk
FME S R BE— D ¥R i, TR E A AR AR A R A
DAV — . Pk, A3 @ e T LAy
DXIn] $5 25 K e ) 22 4 BE 255 AR AR A

ARSCHAE I H—H S — WK 17 PG HEZE,
B SCACAE RN A T G0 [ SR A= 25 R G fi R
PR AR i ROGA I SCIC A R L K S
BN R E VPG B SRR K- o F
FEARERW], KN A= 2SO K- 22 B PG v 2R
% AL 25 BB A S ] o SRR ik, = e EL AR 2SS
M R AT 1y M o i , 8 2 B e (s ZE AR S X
PeARE RERE RO L0 F Ay A B0, B A 25—
SCACHE & 2R G0 A JE 3 7 D DU RS IX, BAE 25
SCAEBR RN R X (2 e B ST B A Sl A
JEIX (HPREL PRI EL i B A g 0 B ARSI E
DA (B PR B I AP ) SO AR S X
(R )RR = B,

RSO SRS 23 A0 07 12 264 A B K AR Y
FE VTR, A] SEIOR Z PN R RS R GG U —
PR , BT AN REAS B0 S I S A9 A
XA B, A S R A B K SF- DT 920 i 7 P
PRAERT A W o SR, SRR M I ik S i EE T
PR BAITATX 22 57 B PEH, R = AR 22 57 A9 R L 3¢
o BOM ARSI S M E IR 6 4R 2 (HX)
HAMEEINRI AL TR B, 324 i R e b
TR RAEZR . AR SCHET 2 B 4 KBNS 200
B, DO S —SCIEl S R 4L 16 1 — AU —1K
SRR — 0D B E TG TR AR R LU
S5 | 76 B 2 ) O 5 T ARl A AR 25 SCA B R
M S T AE S RS E R AL H KR W]
TR AESE bR Z [ ARG SCHC, 115 155 AW o 35 BlLE
kI AT ZETTE

23 X ik (References)

Wi, 1071 R, T 4E, 45, 2002, R 785 2 40 f il S =
A W I [3]. 197 FH A= 252741, 13(5): 605-610. [Chen G, Dai
L M, Fan Z H, et al. 2002. On forest ecosystem health and
its evaluation[J]. Chinese Journal of Applied Ecology, 13
(5): 605-610.]

W, DR, 2R MUK, %, 2010, 5 T TR T AR A R G

FEPEMT[J]. Hu BEAFF 5T, 29(2): 214-222. [Chen K L, Su M
X, Li S C, et al. 2010. The health assessment of the urban
ecosystem of Xining City[J]. Geographical Research, 29
(2): 214-222.]

FEOR L, 06, 2002 W AR S R @ BEF M HEARIA R 1
BB ). 4724, 22(7): 1005-1011. [Cui B S, Yang Z F.
2002. Establishing an indicator system for ecosystem
health evaluation on wetlands I : A theoretical framework
[J]. Acta Ecologica Sinica, 22(7): 1005-1011.]

AR, XIEM, HER, 45 2006, (2 ER 5T/ A 2
TF R G i BT [9]. AR A 2R, 26(7): 2219-2228.
[Dai Q H, Liu G B, Tian J L, et al. 2006. Health diagnoses
of eco-economy system in Zhifanggou small watershed on
typical erosion environment[J]. Acta Ecologica Sinica, 26
(7): 2219-2228.]

HAZAS, XIHEEE, D5, 2001, B RFELG AN HNES
IFVE]. A 23R, 21(11): 1885-1892. [Fu B J, Liu S L,
Ma K M. 2001. The contents and methods of integrated
ecosystem assessment (IEA)[J]. Acta Ecologica Sinica, 21
(11): 1885-1892.]

o L R, SN, 4F. 2010, Z RS RGNS A
PEA: LLT P o 0 [9]. AR A 2R R, 30(7): 1706-1717.
[Gao Z G, Zhu J, Weng Y B, et al. 2010. Comprehensive
assessment of ecosystem health on multiple scales: A case
study for Metropolitan Area of Ningbo[J]. Acta Ecologica
Sinica, 30(7): 1706-1717.]

L, ER, B ER. 2002, B A S R SR BTN RIHE
[9]. P E PR EE R A%, 22(6): 525-529. [Guo X R, Yang J R,
Mao X Q. 2002. Primary studies on urban ecosystem
health assessment[J]. China Environmental Science, 22(6):
525-529.]

RIS, O, (AR, A5, 2012, LT AEXT 0T 0 8 1L T
NHL RGN IS AL [I]. s BBl 240k i, 31(3): 344-352.
[Han R L, Tong L J, Tong W M, et al. 2012. Research on
vulnerability assessment of human-land system of Anshan
City based on set pair analysis[J]. Progress in Geography,
31(3): 344-352.]

HEREAR, B, PRIE, 5. 2014, BT AR XT3 HT 4 v D VR
WA 7 2% 7l S SR A PP [9]. M AR 2 g, 33(9):
1167-1176. [Han Z L, Xia X, Lin X, et al. 2014. Quantita-
tive evaluation of supporting conditions of emerging strate-
gic marine industries in China based on set pair analysis
[J]. Progress in Geography, 33(9): 1167-1176.]

B, £, kAL, 2008, JbJ7 R A B0 A4 S R el L



1278 o R

%364

GV 52 W [J]. A 2=k, 28(4): 1456-1465. [Hao L,
Wang J A, Zhang H. 2008. Comprehensive assessment and
diagnosis of the health of animal husbandry ecosystems in
North China pastures[J]. Acta Ecologica Sinica, 28(4):

1456-1465.]
SRR, B, PEZTE, 4. 2008. A A BTN IS S
J7 A ST R [0]. M PR 2k R, 27(1): 9-17. [Li C H,

Cui W, Pang A P, et al. 2008. Progress on theories and
methods of watershed eco- health assessment[J]. Progress
in Geography, 27(1): 9-17.]

XA, TSCA, 22Ok, 2002, 275 2R G fd FRAF 55 0 JR [J].
IS RLE WS, 15(1): 41-44. [Liu J J, Wang W J, Li C L.
2002. Study evolution of ecosystem health[J]. Research of
Environmental Sciences, 15(1): 41-44.]

Xk P, B, %, 45, 2015, £ RGBT T R [0]. 2E
52441, 35(18): 5920-5930. [Liu Y X, Peng J, Wang A, et
al. 2015. New research progress and trends in ecosystem
health[J]. Acta Ecologica Sinica, 35(18): 5920-5930.]

X% e, 7ok, 22UEUE, 55 2015, RIEMK B RGMS 5
TEEREE R 4387 [J]. HbBERF 2= i, 34(6): 761-771. [Liu Y
X, Xu G, Jiang H Y, et al. 2015. Synergy between ecosys-
tem services and ecosystem health in the forest area of
Northeast China[J]. Progress in Geography, 34(6): 761-
771]

Hye ], FLLLHME, JES0M, 4. 2001, A8 RGARRBETA: Jrik
577 m[3]. A% R, 21(12): 2106-2116. [Ma K M, Kong
H M, Guan W B, et al. 2001. Ecosystem health assess-
ment: Methods and directions[J]. Acta Ecologica Sinica, 21
(12): 2106-2116.]

T, WIERIN, B AR, 4 2016, T EE 5 —IIRER
A ST REY X Wzlﬂ&lﬁ%&lz MR A 252435,
35(8): 2251-2259. [Peng J, HU Y N, Lv H L, et al. 2016.
Ecological function zoning based on element- structure-
function: A case study in Dali Bai Autonomous Prefecture
[J]. Chinese Journal of Ecology, 35(8): 2251-2259.]

Wi, AN, Rl 45 2007, KA A5 R SR BF
5805 S R[] AR, 27(11): 4877-4885. [Peng J,
Wang Y L, Wu J S, et al. 2007. Evaluation for regional eco-
system health: Methodology and research progress[J]. Acta
Ecologica Sinica, 27(11): 4877-4885.]

I K, 5P 2010, B TEE XS A1 HT S R TT 28 5% R G ME 55
PEIEAH[I]. Hb 24, 65(4): 454-464. [Su F, Zhang P V.
2010. Vulnerability assessment of petroleum city's econom-

ic system based on set pair analysis: A case study of Dag-

ing City[J]. Acta Geographica Sinica, 65(4): 454-464.]

TR, Wi, B, 2010, 3T A iy I ECS B XA
W A A R G R [I]. P E N BRI R, 20
(2): 122-128. [Su M R, Yang Z F, Chen B. 2010. Urban
ecosystem health assessment based on vitality index and
set pair analysis[J]. China Population, Resources and Envi-
ronment, 20(2): 122-128.]

IR, Wi, TLUHG, 45, 2006. —Fln i A= 45 R G fi bR
TP 7 B L T [3). SRR 2224 4, 26(12): 269-274.
[SuMR, Yang Z F, Wang H R, et al. 2006. A kind of meth-
od and its application for urban ecosystem health assess-
ment[J]. Acta Scientiae Circumstantiae, 26(12): 269-274.]

J 7, 2R PRAE, RVEERE. 2002 Y i 2k 7S R G A B AR
[30. 1% FH A 25241, 13(9): 1191-1194. [Tang T, Cai Q H,
Liu J K. 2002. River ecosystem health and its assessment
[J]. Chinese Journal of Applied Ecology, 13(9): 1191-
1194.]

B XS, BRHAE, (A, 4. 2003, ZRAA 4 R Gufd BRI A
6 b B HCAE Hp A R [3]. b P 2% 42, 58(6): 803-809.
[Xiao F J, Ouyang H, Fu B J, et al. 2003. Forest ecosystem
health assessment indicators and application in China[J].
Acta Geographica Sinica, 58(6): 803-809.]

M XS, BREAAE, 41811, 2003. A2 45 2R G fd e 55 A G 1
W FR ] R AR AR, 22(2): 56-59. [Xiao F J, Ouy-
ang H, Niu H S. 2003. Logical interrelations between eco-
system health and its related notions[J]. Chinese Journal of
Ecology, 22(2): 56-59.]

HEK, 250k, FAL 0, 45 2005. PHH0HL X AR A4 45 R G fd
FRVEAN[3]. A A273i, 25(11): 3028-3036. [Xie H L, Li B,
Wang C S, et al. 2005. Agroecosystem health assessment
in western China[J]. Acta Ecologica Sinica, 25(11): 3028-
3036.]

Wk, BE IS, MR IR, 5. 2010. A5 2% 2 48 (d B pEA 6T 55 30F e
[3]. " E A 240 4, 26(21): 291-296. [Yang B, Sui P, Chen
Y Q, et al. 2010. Progress in ecosystem health assessment
[J]. Chinese Agricultural Science Bulletin, 26(21): 291-
296.]

K[ PR, 2003, Az 2SR I AT 2 At SCAR B2 [J]. ST
$1#F, (5): 26-30. [Zhang G Q. 2003. The influence of eco-
logical environment on the custom culture of the Qidan in
the Liao Dynasty[J]. Journal of Literature, History and Phi-
losophy, (5): 26-30.]

S, TTSCHE, XBBE e, 45, 2016, FET HutELk /344 1Y) DEM {5
BT R [3]. M4 528 P 8, 39(7): 27-



451034

BRI 26« T G087 A DX A 2SSO BT 12719

30, 33. [Zhang P, Jiang W P, Deng X L, et al. 2016. Re-
search on the calculation method of the DEM information
measurement based on the grading of the topographic char-
acteristic lines[J]. Geomatics & Spatial Information Tech-
nology, 39(7): 27-30, 33.]

i I, 45T 1L, R PHAE. 2005, AR S R G0 M R Y IR AR T
[3]. BRI, 27(1): 136-145. [Zhang Z C, Niu H S, Ouy-
ang H. 2005. Ecosystem health: Concept analysis[J]. Re-
sources Science, 27(1): 136-145.]

X e, . 1996, FEXT I —FICHT Ay AN T B T Tk
55 ). B4 T, 14(1): 18-23, 72. [Zhao K Q, Xuan
A L. 1996. Set pair theory: A new theory method of non-
define and its applications[J]. Systems Engineering, 14(1):
18-23,72.]

AXTEBH, & [, R, 45 2008, 3T A A E AP AT i
A SRR GAR FEAT U LA 8 Ml DU Ve T b i B ok 1)
[J]. #b PR 2% 3 2, 27(4): 61-67. [Zhao X Y, Gao Z G,
Han C X, et al. 2008. Evaluation of wetland ecosystem
health based on the ecological complexity: A case study of
the wetland of Hutuo River from Gangnan reservoir to
Huangbizhuang reservoir, Shijizhuang, China[J]. Progress
in Geography, 27(4): 61-67.]

JE SCHE, AR, 2005, TR AL AL 5t T AR S R GE A RR
RO 2B PEM 9], LR 23R, 25(12): 3244-3251. [Zhou W
H, Wang R S. 2005. An entropy weight approach on the
fuzzy synthetic assessment of Beijing urban ecosystem
health, China[J]. Acta Ecologica Sinica, 25(12): 3244-
3251)]

REER, AxH e, HAL % 2010, 475 R G AT 5T M) — st
FEAR BRI [J]. AR 2= 440k, 29(1): 98-105. [Zhu J G,
Yu X X, Gan J, et al. 2010. Major issues in ecosystem
health research[J]. Chinese Journal of Ecology, 29(1): 98-
105.]

Bayne B L. 1985. The effects of stress and pollution on marine
animals[M]. New York, NY: Praeger.

Bebianno M J, Pereira C G, Rey F, et al. 2015. Integrated ap-
proach to assess ecosystem health in harbor areas[J]. Sci-
ence of the Total Environment, 514: 92-107.

Costanza R, Mageau M. 1999. What is a healthy ecosystem[J].
Aquatic Ecology, 33(1): 105-115.

Costanza R, Norton B G, Haskell B D. 1992. Ecosystem
health: New goals for environmental management[M].

Washington, DC: Island Press.

Fu B J, Li S G, Yu X B, et al. 2010. Chinese ecosystem re-
search network: Progress and perspectives[J]. Ecological
Complexity, 7(2): 225-233.

Li Y'Y, Dong S K, Wen L, et al. 2013. Three- dimensional
framework of vigor, organization, and resilience (VOR)
for assessing rangeland health: A case study from the al-
pine meadow of the Qinghai- Tibetan Plateau, China[J].
EcoHealth, 10(4): 423-433.

Lisitza A, Wolbring G. 2016. Sustainability within the academ-
ic ecohealth literature: Existing engagement and future
prospects[J]. Sustainability, 8(3): 202.

LuY L, Wang R S, Zhang Y Q, et al. 2015. Ecosystem health
towards sustainability[J]. Ecosystem Health and Sustain-
ability, 1(1): 1-15.

Peng J, Liu Y, Shen H, et al. 2012. \egetation coverage change
and associated driving forces in mountain areas of North-
western Yunnan, China using RS and GIS[J]. Environmen-
tal Monitoring & Assessment, 184(8): 4787-4798.

Peng J, Wu J S, Yin H, et al. 2008. Rural land use change dur-
ing 1986-2002 in Lijiang, China, based on remote sensing
and GIS data[J]. Sensors, 8(12): 8201-8223.

Rapport D J. 1989. What constitutes ecosystem health[J]. Per-
spectives in Biology and Medicine, 33(1): 120-132.

Rapport D J. 1998. Ecosystem health[M]. Oxford, UK: Black-
well Science.

Rapport D J, Costanza R, McMichael A J. 1998. Assessing eco-
system health[J]. Trends in Ecology & Evolution, 13(10):
397-402.

Rapport D J, Maffi L. 2011. Eco-cultural health, global health,
and sustainability[J]. Ecological Research, 26(6): 1039-
1049.

Ulanowicz R E. 1986. Growth and development: Ecosystems
phenomenology[M]. New York, NY: Springer-Verlag.

Yan Y, Zhao C L, Wang C X, et al. 2016. Ecosystem health as-
sessment of the Liao River Basin upstream region based
on ecosystem services[J]. Acta Ecologica Sinica, 36(4):
294-300.

Yang W, Dietz T, Kramer D B, et al. 2015. An integrated ap-
proach to understanding the linkages between ecosystem
services and human well- being[J]. Ecosystem Health and
Sustainability, 1(5): 1-12.



1280 o R % o R 5364

Regional eco—cultural health assessment based on set pair analysis:

A case study of Dali Bai Autonomous Prefecture in Yunnan Province

LI Tianyi', PENG Jian'*, LIU Yanxu', YANG Yang’, CHEN Xin?
(1. Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environmental Sciences,
Peking University, Beijing 100871, China; 2. Key Laboratory for Environmental and Urban Sciences, School of
Urban Planning and Design, Shenzhen Graduate School, Peking University, Shenzhen 518055, Guangdong, China)

Abstract: Eco-cultural health (ECH) is an important indicator of the sustainable development of regional natural-
ecological and social-cultural systems. Taking Dali Bai Autonomous Prefecture in Yunnan Province, China as a
case study area, this study built an eco-cultural health assessment index system by focusing on the sustainability
of the coupled ecological-cultural system. It then applied the index in the county scale evaluation through set pair
analysis and information entropy methods. Status of ecological health and cultural health are jointly analyzed to
conduct a corresponding strategic development zoning for the counties. The results show that, ECH in the
western and northern parts of the prefecture was better than that in the eastern and southern parts. Yunlong
County had the highest value of ECH, and Xiangyun County was the lowest. According to the eco-cultural health
and its factors of all counties, the prefecture can be divided into four strategic development zones—eco-cultural
synergistic reservation zone, eco-cultural balanced development zone, ecological restoration priority zone, and
cultural development priority zone. This study may have important theoretical and practical significance in
formulating a regional sustainable development strategy for the area.

Key words: eco-cultural health; set pair analysis; strategic development zoning; Dali Bai Autonomous Prefecture



