55 44 %55 15 1) S & 7 i Vol.44,No.15
2024 4F- 8 H ACTA ECOLOGICA SINICA Aug. ,2024

DOI; 10.20103/j.stxb.202310072154
AR, BRI BRI RN A S R GRS 5 AR BT AR A I 25 8 B o AT —— LAARE 1L A T Ry 461 A= 2524317, 2024 ,44.(15) 16527-6539.

Li J T,Tang H P, Kuang F Y.Spatial-temporal coupling analysis of ecosystem service and well-being of farmers and herdsmen: A case study of Qilian
Mountain National Park.Acta Ecologica Sinica,2024,44(15) :6527-6539.

BRAEESRERSERUARUANF =BG
—— LU AL [ R A g

BAEAR 2 BRI TRAB S
1jl:5-Jfﬁ«|zjtsaimI$ﬂ TR AR FERAEBE, JLaT 100875

2 JHt IS R R R SRR AE B E K E AR, L 100875
3 F M AR LR R L 210023

R R AR E R A E 2, WA SRR 1B S AR M4 T HE A5 G H g™ S A BE S PR 05, 1T b e 22 2% el
BRGNS 5N AL IIFE G PR O F R A P R4 S BEm | A2 PTHF L R R AN TETT R o UAREE Ll [ 5 2 el ]
ST LR GETH AR SRR MO () B A s, R IR S DR, b 17 [ 2 B i e o op AR S R U 55 5 R
AR S PMAC R, S5 REW . (1) FR AR 3271 T A BRGSO B, 322 STRORIE T k)1 23 A BRI RE
(ERAEFHE , S (B SR 204 ARE X T2 TE PG IL I, (2) RO AL A AW T, 2R A LA W) BT R |, 5[]
R MR P B AR R . (3) AR R GRS 9 A O AR BRE £ DR R P AT S i R A, SRR B rh R DA DX
BT B, s DX ARG I, i =70 22 0 DXCBRA T2 25 R GE R 55 1 e Tk i SR /K- 5 25 i) R B 7™ i 2 9 XA vh 20
VB DRI R, HP E R DX A AL

KGRI A R GEMST A AL R DI L 5 I 2 A Jeg 5 A0S 1 [ 5 2

Spatial-temporal coupling analysis of ecosystem service and well-being of farmers

and herdsmen: A case study of Qilian Mountain National Park
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Abstract: National Parks are the ecological security barrier of the country. Under the realistic dilemma of the increasingly
prominent supply-demand contradiction between the degradation of ecosystem service and the improvement of human well-
being, clarifying the coupling and coordination relationship between ecosystem services and human well-being is
fundamental for the scientific management of National Parks and is also a core requirement for sustainable development.
Based on the data of land use, statistical yearbooks and questionnaire survey, the coupling coordination model was employed
to analyze the coupling coordination relationship between ecosystem services and well-being of farmers and herdsmen during
the pilot construction process of Qilian Mountain National Park. The results indicated that; (1) The promotion of National
Park construction has mainly enhanced the ecosystem service value from glaciers, while the spatial energy value aggregation

characteristics were characterized by high value areas distributed in patches, and low value areas mainly distributed in the
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northwest region. (2) The well-being level of farmers and herdsmen has been constantly improving, especially in the basic
material needs; moreover, there was a spatial differentiation pattern of lower in the middle and higher in the east and west.
(3) The coupling coordination between ecosystem service and the well-being of farmers and herdsmen showed an
unbalanced trend, with the main characteristics were as follows: “declining moderate coordination areas, increased run-in
areas, and over two-thirds of the regions where ecosystem services lagged behind the development of well-being” ;
furthermore , there was a spatial characteristic of “aggregation of severely unbalanced areas, gradual flaky of run-in areas,

and gradual fragmentation of moderately coordinated areas”.

Key Words: ecosystem service; well-being of farmers and herdsmen; coupling coordination degree; spatio-temporal

pattern; Qilian Mountain National Park

BRGNS AR D RV RESGS BT Ok 4 e N JSAR AL 1 e 55 A it o Nk 2 e i b I
KA ES RGO AE T, SBUES RGOSR . HHTH 60% 1475 ARG IEAEE 2 NG S
IR SN A P AR BT SRAS AN BRI JEHOR R A B M X, A S RS M55 (k4 5 N SAm bk 5 3R 11
FIEEIMRBL, H R AR EHT A Z RN R SR PR R E A 2R DB, e A28t 5 FARIR &2 B
(5 X, H e T et K e 32 B A SR & R BT WML R IR 205 ) — D, B L R e B 1 A
SEASA IR BE A R B A AR F AR R B AL O B it s () S A S [0 5) —
R el il DA AL 38 3 T 1 9K T DSBS I TR S DAy A 25 PR T S i Y IR o B, 2 B R 1 55
PET il SR e R A X A 1 O, 5 BT A 1 S T R/ TR R A R Ll
AL HBEA DL P AR 8D T AU T 20 il MR BT BE B 51 (VN ], S48 T BEX A O Ak
FEA SRR G T e R LRI 25 M RFIE R ], T X AR B R GRS S AR AL AR A G R
FrvrAl, BEE AR AR 25 R GEIR 55 B R S i 4 | o o 2000 2 2 R B0 AR AR5 5K, AT ke 2E 1 2 2 Bl g ot
K,

WA A R TR A A R GBI AR M T 4EHE A2 S R ARE e bR S R G5 AR AR AL &
PR O BRI S A R A (2030 ARABRTREE R IR | 56 AR A
SR ] A 252 SR A 25 R U RIS B2 1 A e i A A5 R 2 I 2 R B 2% B 2 I R 4 ) G
PITAE DO A S R G IR SR AT B, 5 e lR] g IR S 1 =AUy Jrbk SR BRI ARG A 2 O 40 TR %
PEH P BE I T 2015 AF KA i [ 5828 Pl (Al 1 52 ), 2017 A7 i 65 (ot o 1 5 2 bl (A il B A4 7
F)IFIEATF IR AU 1, 2023 AF58 9 A i Hh 48 < IRt e 5 el g Jo i i3, 35 it i i A ok
M E R AR

FBLE A I A, 1 2 H SSRGS 5 AT R RITEOA TR AR R . BT Bk
B ESRGNRS 5 NSRRI R FE R =B B, oot i g IR R A BRGNS X
NZEAEAL A DTRR X 2B BRAE A 25 R G 55 B EAl BAR T A A, 91 A ) DX SR 5 0 A 2 AR Gl 55 A (B

P AR R GRS AR T AR S R GRS RS IR KR G AR AR S RS
55 MR R, (A BILAE X AR A K I BOR ™ RS RGE TR L S I i i . HET, AR RGM S 5 Ak

AL AR BRI AT Je N MR & ORI BRI . XA B e A S R G S5 S ARAL U R | 28
T B AT A DRI BE (IR b R AR U 8 i AR LRk S 1t LA R DA 25 £ B2 43T 445
EBRGERGR MR WBFFE K E , InVEST BUAVRIE S RGOS M 2 B2 3 TR A A S R 5
55 O (LA R0 SO ) PO 1, N2 AR ALK BN o TN A R AR B> s R PRI K- 2k
SERRRR RO A RER MR R 2 IS5 H 7 B Logistic MIH A5 HHREGEHHRIRL ) MBS IX 3
K, B BT R R AR R AF R D RO TE A e X il i 25/ N RUBE DX 2 Bk
M5 RS RG S NSRS PME ¢ RIFE C N BIB BT I 17 SSUEMFIY  AEADAE A R R Z AL . F R A

http ; //www.ecologica.cn



15 1) AEM A5 R P A S RGEMSS S ABOT KAk I 25 85 e B 6529

el i DX B O SR TR A o A A AR, A M b5 H A0 I T A WSS [ S Bl S T D s B WF R %
RPN A BRGNS W an i WBERS f BE DT — B AR & B O R A R AL, U —H A DRk G &
AR IRE 2 Bl A 2 DX I S 5 AT X A AR ME A T S 22 SR T LR AR A D PEAN A0 i DA 3 L 4 38 0 A 2
HAE R PSR A

TEFR I [ 5808 Bl i BATIAL T AL B BE R R 57 T, SRAR B [ 8 A el ik — i IX U R E S R G 55
5 NSARME BRSO 0K A B T — P sh 3 [ 5 A Bl e i, 8T 0, AR SCLAARE L [ 528 el o 48] oK
I 52 2 el 4y AR R ) 3 S S T S I RS S5 =SB B, 0 Hr AR S R GE R S5 5 AR MU AR AL R 5 B
PRI ZS M SRy, LUSYI e Y (i 5 2 el s DX N M 56 28 DI A R B A, DA i 5 1 SRR A i R R A Pl (A R
W [ R A 2 AR S B

1 HRFGESBIEFRE

1.1 BT XA

N SCR NSO/ e i ) P VAR e A 5 = (T = N 1 i | o (NP 31 S T W 4 2 5 3 N R o e o] |
FRee i R AEE TR, W XA 1.58 J7 km® | (5B [ 5820 bel s AR Y 31.5% , A5G RIRE. |
FIVRE ARE B AEASIE TN ER) 17 DS 1), S5 SRR A2 & K o £
N e O R N ey W - 9 = 0 W BN AV P R T B R SRS 2 S A TN S E /N T
DX A 1 7 5 T B K R OMEI SR 2 i, SRR B R AT R XA SRS R O A Ak T
GRS ot E R i 0 H st g DR o 58 SCI b . DR, 7R KA B i R e T
BRGNS 5RO RAL R G OC R AL, T E R A AR R S L R 2 2 7%

B1 MREXMUE
Fig.1 Location of the study area

1.2 Bl IR

RSO ] ) 5 e el el et R 48 ] 50 A el RS D L ST i s R B S i 23 33 s Dl 2015 4F 2017
AF 2021 AF =AY R, AR E AR R ROR B (P EARS 2020 ARGETHE ) MICH IR 2020 4F4E
THESE) . BHAI 201520172020 4F BUR Kk [ T 6 555 580 J5URE =2 88 P 0 (hitp ./ data. tpde. ac.
en) BRI HEROY 30 mx30 m AR L X A8 R AR i i SAASR Y R AR BT X A4 A [R] L M) ]
R ASCIN BRI BR, R 2020 4F = R RO Qo 2021 4F UM I 8cE . ARIEAS SCHY IS H bs B
R AR/ B A SR IR Sl by Bt w3t KR ok T BRIAE T 26 (18 2)

AU AR 2ok AR 5E XU AS B () BEATL e B A B A8 A Ak R AF , 3 20 XA P E AT DR
5 2021 4F 5 H A1, U2 e U2 [ 52 2 Pl ORI 322 B A A S 3t DX R AT ORI O, ARG T30 0T A1) 175

http ; //www.ecologica.cn



6530 JAE = 44 %

DLLABARAL R 16 5 5 AR S R GUIRSs Nl Bt IRER A B A Sx 2 SR AT T U L ST P 6 s J7
BUNE AT T IR EE S/ NTHE , DIARBCY A 9407 10 8915 8L, RLEART TR Ak F8 b AT L | fe &
58 TEM XTI X A LA ) 5, 2021 4F 7 H 2 11 H 23 PUUHTAE AR5 DX RO DG XA 7 IR AF S5 b 37
PR HR ] BB R0 = AL R AR SS 5 907 AU AR & BURREAARO™ . FERIE BT 5T X A S L, AR
PEWTTE DT B g DU~ B (17 ) B9 2 BR00 2 BLAE TR, A B IR AU SR & B 1E 1 & B BEDLEOi
25—50 FUARHOP BEAT I JABIE , A s s S T SSZ N ST S AR AL, RS ISR B AT A A )
4 329 iy, Hoh A P R 2 458 )@ T E A B R XA 280 7, AT 2828 Bl i IX Bkt & AR ] 52 2 el
S JEAAT TR I LA IR] ISR A 1 A= 35 1 R 5208 Pl SRR AR AR 49 11,

TR A \\

- R
I kit
KAk
{iH
Hrh
.
Y

H2 BRK TR AREAT
Fig.2 Land use types spatial distribution of study area
1.3 W5 05E
1.3.1 BRGNS M EITEA
ARGS9 B i, DROHCRS T+ R B P A A S R G g5 (B2 W R ik . AR
SR JH L PN 32 0 118 35 e 1LY 2B 28 R GE IR S5 AN > 1 125, 45 BN [a] T b R FH S B A7 T AR Y AR S R GE I 550
Hi (3R 1), MR SSRGS M E, AR5 X R 73 A bR B St b K/ 25 KA R 55

7 AR SR R SERE Ll A (1) —(4) TR X A2 R GRS (B ( Ecosystem Service Value,
ESV),
ESVziAkxvck (1)
=
Ve, = i EC, X E, (2)
izl
x
A= X (3)
EC, =) xe, (4)

N B ESV N RAS RGEMSS M E (TT7T0) 5 A, FORPEIX NS kb LM SRR TR (hm?) 5 2350
(2) 9 VC, FR e k T LR IR — A A S RGN EL, E, 08 1 LR 2 5F 0 E, S0 9 TChm a '
NI(3) 1 x FX 53500 D7 T AP A AR B ™ i A5 (4) 19 EC N BTTIR it SR s i f RS &R
G M E N, o, Fn P EAS RGNS M E 55,

ASCREET 1 SSRGS Y BN 1T & A T E IR B ™= i g I E Y 17772
BT, A S (5) B, %2 SR B0 02 5 T8 48 IO G0 T A7 S8 B | R 25 I8 T % g ik R A 4% 72 3 9
2019 AEMFFEIX T8 =R EVEY (VN A2 R R IR TR (R

http ; //www.ecologica.cn



15 1) AEM A5 R P A S RGEMSS S ABOT KAk I 25 85 e B 6531

< m
&=7?1M (5)
A AR EEWRIRIZE, m, A5 | MR EEYFERRE XN 7, B4 oo (B >k A (b E AR et 4R
V) s M ORRFFEIX =R EZREVEW R, B0 hm?,
ST AS AL 48 S B L X AR SCR TR ZE A BT X S HE S R GRS I B Y R R T — 2
W AN R

NDVI-NDVI .

FVC= (6)
NDVI, , —-NDVI
f;uk
.fvmc = ( 7 )
A
Ef;'mk = ECL x J[L'mk ( 8)

P FVC M SR s m IS BRTCI 5 5 &k O BRI FHSE AL £, 5 m HIHAS SATTER & i - st ) 26 2
AR B T BEABTT 2K ), 56 m WIS ST R O ER & b LA HIZE R RO A BB S5 1E 5 f, DS & P R B
KRR RE I 5 B P XME 5 B, N m BAOTAR AR S LB TT OB E S ORI oK/ 5 KRR
Mo AR i BE AR, NDVT AR S0 (L, DRI OGS B M b | 14 = M) R R A 2R S R G R 55 I (LAY
P REIT

£1 FELHFHARDATERESZERSNHER/ L hm2a)

Table 1 Value of ecosystem services per unit area of different land use types

— AR AR Hiith ARt it il 3t PINZS ity Vi
one-level indicators two-level indicators ~ Farmland Woodland Grass Nunja Water Bare land Ice/Snow
e R 55 Tyt 2171.38 562.00 408.73 1302.83 2043.65 0.00 0.00
Provision services SRR 1021.82 1328.37 613.09 1277.20 587.55 0.00 0.00
KGR 51.09 689.73 332.09 6616.33 21177.39 0.00 5517.87
PR SF ARV 1711.56 4342.76 2120.29 4853.68 1967.01 51.09 459.82
Regulation service B A 919.64  12951.66 5568.96 9196.45 5849.96 0.00 1379.46
B 255.45 3806.30 1839.29 9196.45 14177.86 255.45 408.73
IKSCIE A 689.73 8532.26 4087.31 61897.20  261179.20 76.63 18214.10
KRR S R S 2631.20 5262.41 2580.11 5901.05 2375.75 51.09 0.00
Support service R IR IR 306.54 408.73 204.36 459.82 178.82 0.00 0.00
2R 332.09 4802.59 2350.20 20104.47 6514.15 51.09 25.54
AL EHFM 153.27 2094.74 1047.37 12083.12 4828.14 25.54 229.91
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Table 2 Comprehensive indicator system for farmers and herdsmen
Py e S A
indicator definition process
iﬁ%ﬁfﬁmds WA S P 35 a0 fﬁfﬁ?/iﬁ&ii #(=5)) 0.04 0.03 0.04
i FH FL A (@f;gi@i%%m%‘( _5)) 0.05 0.09 0.07
EERYLENS ?ﬁfg@ffié (=5)) 0.03 0.02 0.03
T H J(E;fg(*f}% —fE(=5)) 0.05 0.08 0.06
i} ?ﬁ%ﬁ%% CB(=5)) 0.04 0.11 0.08
D3 J B ?ﬁ%%%ﬂiﬁ ) 0.03 0.07 0.05
ij RS S Iif(%ﬁ;(zﬁi%iﬁ%( -5)) 0.01 0.01 0.01
Wyt 4 ?ﬁjﬁ?’%’%ﬁfi%ﬁﬁ% (=5)) 0.02 0.03 0.02
GILR 2 ?g%ﬁﬁﬁis) ) 0.01 0.01 0.01
BURF I ACR ﬁg{i”ﬁg?ﬁ) ) 0.03 0.03 0.03
Bl B ?ﬁgg@i*ﬁ%(ﬁ%‘( ~5)) 0.02 0.01 0.02
PR 4 f’?{g@%ﬁ%ﬁ%%( ~5)) 0.03 0.03 0.03
FRAH A ARICE ﬁﬂ%ﬁ%?ﬁin 0.05 0.01 0.03
ﬁih Lyt R ?Tﬁ;f)g%i%iﬁ (=5)) 0.06 0.12 0.09
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Table 3 Principles for dividing coupling coordination degree and development level of ES and WB of farmers and herdsmen
R AR AR RIEAKF
Coupling coordination degree Development level
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0.2—0.4 GiE Sl 0.6<U<1.2 ES il WB B
0.4—0.5 VA U>1.2 WB W5 T ES
0.5—0.7 RN RTINS
0.7—1 [=Eary

R FBA A Coupling coordination degree; ES . 475 R GRS M [EF5 2L Ecosystem services value index; WB : A& ¥ 45 #5650 Welfare index of

farmers and herdsmen
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Fig.4 Spatial distribution of ecosystem service value in study area
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Table 4 The area of land use types and the contribution rate of ESV in study area

b 28 XF ESV ik b ) FH 2T Xt ESV Btk

Land use types The contribution rate of ESV/% Land use types The contribution rate of ESV/%
#HFHL Farmland -0.06 KK Waters 18.38

MHL Woodland -0.05 i Bare land -0.62

HHh Grass -8.82 K/ 5 Tee/Snow 41.38

{4 Nunja -0.21
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Fig.5 Spatial distribution of WB of farmers and herdsmen in study area
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