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Research on multi-functional measurement and trade-off synergy relationship of

landscape in Pudacuo area of Shangri-La National Park
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Abstract: The Pudacuo area of Shangri-La National Park is located in the core area of the “Three Parallel Rivers” World
Natural Heritage Site. Its natural environment is closely connected with multi-ethnic cultural resources, and the study of
landscape versatility is typical. After in-depth clarification of the multi-functional characteristics of the landscape in the
Pudacuo area and its evolution process, this study conducted a comprehensive assessment of 11 landscape functions,
including agricultural production, landscape culture, landscape bearing and regulation services, and explored the multi-
functional changes and trade-off synergy of the landscape in Pudacuo area from 2006 to 2022. The survey results revealed:
(1) The land use in the Pudacuo area shows a trend of diversification and ecologicalization, and the land use of various
ecosystems is in a state of dynamic balance. (2) Between 2006 and 2022, the average value of landscape multifunctionality
in the area was 5.97, with a change range of approximately 1.67 %. (3) Among the landscape functions, “climate/body

regulation-carbon sequestration” , “biodiversity-carbon sequestration” and “biodiversity-habitat quality” show a significant
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synergistic relationship, while “climate/body regulation-food supply” , “climate/body regulation-water production capacity”
and “climate/body regulation-water purification” have obvious trade-off relationships. (4) The development of landscape
service functions in Pudacuo area gradually becomes more harmonious. This confirms that ecological management of Pudacuo
area has a positive effect on its landscape multifunctionality. For future development, it is recommended to further
strengthen the sustainable construction of the landscape to promote the coordinated development of the “production-life-

ecology ” function in the area and its surrounding communities.

Key Words: landscape multifunction; land-use evolution; Shangri-La National Park
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Fig.1 Location map of Pudacuo Area in Shangri-La National Park

1.2 HdlEARR

FERE A BB S A S PG YO AR . (1)2006—2022 4E BB AR TR H Landsat_
7 ETM F1 Sentinel 2 (WH5E %) 1, ~ AL T 10% M Z EIIRAREWE . 555 St UG s A 155 A 35 75 3]
WX SR B AGEE . (2) HS@ T it RORRIE T (P E S THEL) (B A mi i g 4E %) |
(A EAR P TR AR I g ) s B HbZE A ARk B TR BB A SR SR AR = S $ ki ek, (3)
H SR B RCHE G0 46 A /K B R B B (b R 2 g B U A B Bl 2 i 5 0 http: //www.resdc.cn) R
(A ER A Kol 2028 HWSD 1t H ¥4l ) P 8ol | 728 HUk &= 800 (b 3823 A 403 =, hitps ://www.
gscloud.cn/) ,
1.3 Rk
1.3.1 EEGUEMIFSESRE D MES I

K ENVI 5.3 Fl ArcGIS 10.7 FA4EXF 4 W@ @G G TR 4R 4R AL IE U E FI B 4328, &%
A R Bk K A R A B AR A R TRCE . AR TP AR AR I Sl BRI IR RS SR FH T ENVI
HH “ landsat_gapfill " i AT 1B . R4S IR 2021 4FAE SIS & A0 09 4 B AE S A PG BORFLE )
()« A A 28 R G IR R AN 0 b K HR AT 5% DX AR 25 R G0 0 A1 BUIR RN AR o B LR 43 S bkt Wb

https ;//np.ecologica.cn/



4 AR (P E30) 24

b M AR A% R R 6 R A R G SR (G TT PR N 10 K, SR MR AR LR E AV SR ya R A4
BRGEENY AT T AN
AV = ”V_a “ % 100% (1)

A, v, oV, BB X WIS R A AR A R SR A, B0 hm
1.3.2 R UREEEAL 501

W27 2019 4k rp g [ 55 BE AT A € 5% T 57 el e 2 (e A 28 O M 7B S5t 9 7 2 L) v i %
A= AR TG R AR RS TIRE , AT TE LS & R B SCPRis O0 , UL = D RE (F/KRE T AR fitay)  SCIEDiaE (1
Mes5 A Mgy ) REDRE (RS TUR BRI IR ) USRI BE (R Bl AR S S UMY R
PRI ) Tt 4 28 11 P ULhRE, TP i i R Z I REE LR S0P (3R 1) o b 7oK RE ) A58 )5t
8 R IR MK B D AR S R InVEST B v () =K o A B o | 1R | - R4 L) 7K R
BRI T A T AR RISy SCA ST AR A S A/ e 1 D RE W 2 T 2 i A VR 9 7 i AR (L
17 G E HE TR BB IE 5 i IR 55 D BE A2 2 T A [R] A7 (3 Ui B B2 LR POT 23 A1 | k- ) JH LA B2 g 5 dl it il
AR S M 2B

1 T3 22 D REPE 2 23 0] b Z2 R SOWL I REJm VS B LAY , B 1t 23 RS oT b n] REAETE AN ) B 55
WLDIRE , RIS 22 B 25 5 VR T 0 ifs BT B i 2 oML REEA T L . WFSEH AL T 10 m 5500
JUIT B R S M RE XA A — ) 75 35 08 D RE RSB e 40 11 B 5 s ] — S5t 0L B e v % 0 5 L) i
PRUEACEE (BRI 0—1) #EAT 28 Bl B iz 350, A B O 550 22 SO REME 0 A R ik, (il s A UaRi% L b A oc D R A2
B RIE A A
1.3.3 SO DRERUET PR 5 R 0 Hr

HIHI 2006—2022 4 PO B B GEE | % cfit i X S WD) RE IR 23 4R A2 AL S IT 73 M7 . 32 ] Spearman
FHORAE 3T T5 v 3 1 BE 5 DX S5 WL 2 R 18] AH 58 28 580, 20 M 5 ah 3 11X 22 1 55 0L 9 LAt b ) 5 2% B 7
(SRR

6_5: (P;,_Qi)z

r(X,Y)=1- L:n(nz - (2)

K, PO X LT IPBIS kAL, kO X, BIBRIK; Q, 08 Y, BRI n S S7 7] 3 A 2l %t (BEHL R
ATART s 220 P9 AL 30 g B AL A i, o SRk 46 B AL A8 i il A [R) — 0 A3 I EL B AR i Sz s, Bl ST () A )
r (X, Y,) AR R, R BON IEZR PR DI REIRIAFAE DM R] G 2 | A1 R BOH T3R8 PR D RE (8] A7 7E AL A

2 HR5ITR

2.1 EH RIS AR RS BT

2006—2022 AFEAr g BLhr E 5 bl A 5 i XA S R G as 0] 404 UL 2, bR 5 B ) 2 i B EE A AE S RS
KA, 16 AEMMELA S R G LA K, Ll ik 87.62% (2022 4F) , fAlh 85.62% (2006 ) , i
FEBT B Y DM 2R 48 TR o L AR AR AR X RS, AR 2 A AE TR 16 AT (a1 Sl iR BE A R B TH AR
1.71% , %7 1029.94 hm*,

SRR | BRI AE XIS R G it B b R R A R AV R SR RS
Ja S B ARy 1 R = e 1B o ks = < 1 O S iz o 1 52 BB B 3 At e oo | AN 2 /N T )
T S A S DX ) B B AR ze A T SO T 15 B Aty a8 it 8 18 S 0 Y (A 9 DX AL S AR B AR 4 v
2.2 XM BERT 2 AR L ARIE

X358 5% W22 T RE /K P UL T3 7 25 18] 43 A0 5 T, AF 5 DX 5% 00 22 T R 14 /K F- S22 B0 PG e s 2R B AR I 4% )=y 43

https ;//np.ecologica.cn/



434 Wil A Ak BLE I R0 Pl 5 A 4 DX 0 22 S E N 88 R AU B[] S R F 5 5

F1 SR NIERITE

Table 1 Indicators and methods of landscape function evaluation
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Fig.2 Pudacuo Area Ecosystem Distribution Map, 2006—2022
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Fig.3 The change characteristics of landscape multifunctionality in Pudacuo Area, 2006—2022
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