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Tab.1 Evaluation index system of multi-functionality of land use in Qinghai-Tibet Alpine Mountain Areas
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Fig.1 Change map of total land function in Haidong Cit
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from 2007 to 2018
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Fig.6 Change map of ecological function in Haidong City
from 2007 to 2018
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Tab.2 Determinations of influencing factors of land use multi-functionality in Qinghai-Tibet Alpine Mountain Areas

from 2007 to 2018
) 2007 2013 5 2018 £
Y EARIESES
qfE P& qf& plE q& plE
R 0.9499 0.000 0 0.929 5 0.565 0 0.9199 05726
. W 0.836 2 0.7645 0.806 2 0.661 6 0.7617 0.906 5
SN
£ 0.6322 0.9395 0.526 6 0.990 4 0.322 2 0.997 6
A7 5 T AR 0.836 2 0.764 5 0.985 4 0.0000 0.986 6 0.0000
BT O 0.959 3 0.000 0 0.9659 0.3527 0978 3 0.303 2
) i WAL K 0.9615 0.000 0 0.985 4 0.0000 0.9915 0.0000
ARAS 2 AT ) )
i [ e R e 0.5119 09731 0.985 4 0.000 0 0.991 5 0.0000
AR A A 0.7319 0.9193 0.9539 0.457 9 0.9732 0.5257
— A S SRy 5 FH M L 5] 0.9499 0.0000 0.985 4 0.000 0 0.986 4 0.0000
X 11
AR X AL L 04191 0.9821 0.548 6 0.9813 0.9191 05752
R3 20072018 EFHSEILIR Lt FIH S hEEHMmE =452

Tab.3 Classification of influencing factors of land use multi-functionality in Qinghai-Tibet Alpine Mountain Areas

from 2007 to 2018
NEZUE /%
HIMEER g it
2007—2013 £ 2013—2018 4 2007—2018 £
AR A H 30.89 88.40 119.29 RSt
HbH R B 92.49 1.19 93.68 Rt m
LGN 30.33 2.64 32.97 R A
AR A 17.85 0.15 17.99 L R T
AT Sy T 3t L 5] 3.74 0.11 3.85 ZE e R
IR 2.49 0.64 3.12 LRI
ISR T RN e 0.69 1.29 1.98 YRk e Y
=y -2.15 -1.01 -3.16 LR
Wz -3.58 -5.33 -891 ERCY EEE
W7k -16.71 -32.32 -49.03 TR

BRARAR WIS AR S AT R R, R R B X
- b I D B A S 5 A R e D BN AL
JEL, 8 A AT i )P G S i o 5 T (K R R
FRAPARER I g+ HF Oy R 2 o ki) 25
(O s 27 S b 3 R 2287 S b wb L 9 Y =1
FOTHFLL R B R =, 2007 —2018 43R 4H
PR S5 M I A5 T 45 X B - R 2 g ) 32 22
R FE (F2), Hyoe 71 2007 44 0.961 5472% -
FHA 2018411 0.991 5; BT FRUCME RS | M [E 2 B e
P B A W R Al A\ S5 4 2 2 0 I Y ke 8 1A
g ETh. 2007 —2018 75 e FE 11 X AL A4 0 &
Je Xt + R 2 D RE I s i R ok (6 3) , Hb 4[]

H4 93.68% F132.97% , MHFLebEsm BRI 2 5 bk
SR EAE T Eh AR E A 3.12% , R R R A N 2
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ORI BHIRESE B R R i — g
XA a gk
BORR R, T R R £ otk

(3) XIHBUR . X IR 3R

IR HEPR DR A5 S 1R St , 75

[SRISA
FE 5

T s e

i 5 7€

M 4 3t 41 FH 75 3K

s () A Jey i BB 022 AR T A
PRFIA] (2006 — 2020 4F) YRIE T 28 1 #3 IX, dkHT
B A S AR, E R HLRI AR Y P A

)i, AR TR St 1 AR AR B TR, SR Y
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ZIIRER) F B IX IR (2 2) , HpesE 71 A 2007 411
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JE I 2007 1 0.419 1452E F TR 2018 45 0.919 1.
2007 — 2018 4 7 7k = F€ LU DX X B0 %) -+ Hb A
ZYJRe NS M RE S g0 (3R 3) , B8 A X A i LA
AR FH M hy 15 FH b L D s 1 sh A A8 A0 43 51K
119.29% #13.85% , HH-FLbfnin R A S22 HanR T R &K
TEFE K “H I8 RS IR s RI I ETEE
BB KW TS W ERER T, XIRECR
{1 = R BRI A A AR TR Y s AR SR
KR T RWAER ™, 3 SRR ST

5 Bk 5itk

AR SCAERF A0 H 75 8 = 28 1L X+ R 22 ) e
TEMNFEFRIAR R B SEAE T, SR F elctE TOPSIS i i 2
PRI 2RI X i AR 1 6 X B A Mo R H 22 D RE R 25 4y
SN ASHRIE B R R VAT TR, A IR A58
(1) AR T b ARSI BERR LT, & X H i
FEUIRE TR T, A TR T RE I sh 4 Tt AT RE KR
BT, X Bl A = A S R 2 MR T4 /N AR T
g2y K (2)% X B+ A AT REsh &2k
JE5 AR TS (RRAE , A = ThREsh 251k
R “HRACH PG R EAS” BUFRRE, A0 DI REsh A (b
B YA ERE AR S ThRESh AR AL L AR
WFIERR, AR AT RO IR X 128 [RIRRE , X 5 P
HoER | X EERAE | PEAL BE X FE A5 & K B X d,
BURSEHZABYICR; (3) ZHIhheh, st
T RESE R e, Al A 7= D RE IR fe K, A lb A 7= 3y
RE AT IR AL A T RE SR AR A T I RE MR & R I HE 4
(4) 52 b Z T RE M 3 58 2\ F SR ¢ R SL I
B )4k 2> 205 TR R X B0, e R “RiUX 8T
RTUHERRZT” | A H A R A A= 2R B S EOR X
i r FE LU X A b P 5 SV E R R, b ORI &
FIH = £ itk , + R T REE inZFEfk.

VR 2R T i T s R 1 X A IR K A Rl X
I A8 AR SR AL Bl 15 1 o o1 X3, 7 3 T g 4k
ASMEFI X, DB R S HL K, TR TR, BB AR
FEL O R il A 22 VST R R R s, 1E— 2B
A FH2 R AN Tl e A B2t el Bl L 4> 04T 3 T g
U8 CHTR RS (o B i S B 24 L, R AR e R K
3, AR A SR, 41T A e e, TP AR

T R R D 5 R S PR B A LI , TRA SRR AT 4
] KL ACH R & AN IR O, 525 23 JEIERI RO , #h A2
Ik 2 IEE A, I HR i ARG H By Bl 2
Tt H G N s R, (2 AL 5 A SRR A P4
K, BTT LA TG DI RE , TP UE 1 B A AR T S ] 5
i P S A B Rz PR 3 e S A i [ SRR AR 2 el 45
TS UIRRIX, E i “hr R St R TOR AR
SRR S5 A M , PRUEAZS I AR 7,
RIXIRAEZS 2 4, KAJPETE MR ZSTIRE , TE iUl
IKFEHLEZSZS ], EAh, A SCHE A DXL RUBERS 77
1o FELL X - MM I Z2 DI REREST T HR M, (5 XS R 1Y
AR R I AN A, SRR e AR HOR B RO A R ¢
B A Sl — 7 CRHERTT R S IR SRR
O AL IR A 3R , MR BUROM N RS i e €
L X A ) 22 Dy BE A i 2 70 S5 AR5 i A 52 ) LR 3R
BT E A

52 3Lk (References ):

(1] #e, VP, R e, 45 . LR 2 DhREEITAN AT T
RS REET]. PE SR, 2017, 31(4) : 88 - 97.

(2] INAZE VEAM, XIPER, 45 B Rt WA A 2
HREVERY B IR I 23 35 g R [T 1. Aol TR
%, 2017, 33(15) : 283 — 292.

[3] MAIER L, SHOBAYASHI M. Multifunctionality: Towards an
Analytical Framework[ M ]. Paris: Organization for Econimic
Cooperation and Development (OECD), 2001: 3 — 9.

[4] WIGGERING H, DALCHOW C, GLEMNITZ M, et al.
Indicators for multifunctional land use—linking socio—economic
requirements with landscape potentials[J ]. Ecological
Indicators, 2006, 6(1): 238 — 249.

[5] GROOT R D. Function—analysis and valuation as a tool to
assess land use conflicts in planning for sustainable, multi—
functional landscapes| J]. Landscape & Urban Planning,
2006, 75(3): 175 — 186.

[6] HELMING K, DIEHL K, KUHLMAN T, et al. Ex ante impact
assessment of policies affecting land use, part B: application
of the analytical framework[ J ]. Ecology and Society, 2011,
16(1): 1 - 23.

(7] RN, BREAAT . Bt 22 D RE N 0 SR B AR 4 4
ARLT] M HREERE, 2012, 31(7) : 859 - 868.

(81 xWili, Bedtmg, £45, 4% . LR RGeS 28 51F

O S T OB R e A T PR S 2 s hine g bt PR S koo SR VA28 oo,



A A 7596 JE L DX 0 22 DT RE IR 25 23 S i K S0 R AT —— DA I AR T B 99

36(1):113-118.

(9] XU, PFA M, X407, % T REHem A HZ )
REIT DTN AR bR ROFTE [T ). dEs R 22430 (HARF)
22, 2018, 54(1) : 181 — 188.

[10] XIE G D, ZHEN L, ZHANG C X, et al. Assessing the
multifunctionalities of land use in ChinalJ]. Journal of
Resources and Ecology, 2010, 1(4): 311 — 318.

(11 ] Rk, SR, Bl i, 55 . s M2 DiRe A « #ie
HESE K SEUERFFEL T ] SR, 2009, 31(4) : 544 - 551.

(12 BRYG, shd 2. + bR FHZ AR/ SR T ). dbstiiiis R
2l (FSRBMEM) , 2005, 41(5) : 536 — 540.

(13 ] X2, W2, Hb SR SR 1], 5%
Flp 5455, 2008, 33(10) : 54 - 57.

(14 ] SRBEF, RIEK, VEALF . PO+ 1R FH 2 T RE v
[T 4l TR, 2014, 30(6) : 185 — 194

[156] M, BERAE. )N R R Z Th g Ry 2 A 22 57 Ko
R T . IR, 2015, 37(11) : 2179 — 2192.

[16] Jk—ik, X2k, Juver, % . 5T welk TOPSIS 1 2%
NTT LA Z D0REPEITA [T ], TR XHIIE, 2019, 42
(2): 444 - 451.

(17 ] XUEBE, XK, BREAR. b sl 2 D Re M S ok
HURILT ], #b38F4R , 2011, 66(10) : 1379 — 1389.

(18] wiliz, FRAEth, XAk . & T TOPSIS A5 fr) -+ i
FIFH ZiRe Wi J ], KITmEsik S5 158, 2018, 27
(11) : 2496 — 2504.

[19] sk, Aprar, T, 55 . T2 2k s & K
NI RE LT AR Z D Re e [T ] 4 R
£, 2016, 30(6) : 23 - 32.

(20 ] SRR, HiBAE2E R ZRETEM D ). I
AP R (BRI) L 2012: 1 - 17,

(21 ] 7%, B, 2500, &5 . Lo a1 22 55 0 SR e+
ZIRE R FHPTFELT ). HaEsE , 2019, 38(2) : 369 — 382.

(22 ] X BERE, BAE, 220k, 45 . RIS X H 3 R 2 2
A2 (A% SR AR B ma R A Hr [T . v Rl
2020, 34(2) : 75 - 83.

(23] XUJE3E, BASE, 228, 45 . I X b R 2 D ag i =5
OrSERRE B R 4 [T ], ol TR 24, 2019, 35
(21): 271 - 279.

(24 ] Bradtpg, XUEWA, 20, 45 . 0D RERFIEIEE 5 07

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

BT ], E AR, 2020, 34(1): 8 - 16.

(25 ] XU, P A, IMASES , 45 . R 22 D RE BT 5 e
Hima [T ] s, 2016, 35(9) : 1087 — 1099.

(26 ] 2] 7R, Bk, s A= A —2E 7= —2k 16 23 (R D) R A it
PS04 L) ] M B4, 2016, 71(1) = 49 - 65.

(27 ] LB, PMIRES , FA 55 . ZR b X 4 b A H 2 D g
HAHI A% R [T ] M RLAiE R, 2016, 35(2) : 232 —
244.

(28] XUEBE, RS, i, 55 . EZRHERR Z0TAG B 14
F I LT ], B EREABE BT, 2020, 35(10)
1235 — 1248.

(297 sk, Fomk, TR, %55 . FEAE KA LIRS
A SRR A P EE i 2 43 [0 L K AR FRIESY
2018, 25(6) : 242 — 250.

[30] BREFE, Saqit, mS, 45 . 1949—2019 4 [ [ SR
B 5 AR BRI HBF ST e [T ). M B4R, 2020, 75
(9):1799 - 1830.

(31 ] WhAA% . 75 9o K — 4 5 — A 2K00 3 % i s e /s
VYK 0 R Al B FLAS P AE [T ). BbeEiE e,
2019, 64(27) : 2761 — 2762.

(32 ] s, SRS, SkA I, 45 . JEF 5007 m AU (XY e
FIAEBRGEM S MEA RSO T ], ARG IRFR,
2015, 30(8) : 1243 — 1254.

[33] v, X224, [ AR, 55 . s B R g M ], b
A R ARRUE HUCRE, 2007 : 256 — 266.

[34] TE#hle, R . b BRERI 2R R S R[] ], gy
#,2017,72(1): 116 — 134.

(35 ] DCoE, EAPEE, BT, 55 . I HIE X+ o A H 2
B[], HEEEEST , 2009, 28(4) : 1011 - 1021.

(36 ] Fmzm, 8T, A . 5 DA IR /N A A
Xof - iR I 265 R R 2 ma [ ). L4, 2004, 22
(2): 254 — 258.

(37 ] 2ok, BRI, FIRT:, 55 . 7 M m J5 X S e A8 b e I
2SR ). SR T RE , 2010, 6(3) : 181 -
186.

(38 ] gifadtl, XAkl IR, 45 . e 5+ iR S 3 bk
AL I 2 FRAEL T ] BlAEiE R, 2019, 64(27) : 2865 —
2875.

http://www.cnki.net



100 rhE L H R 2021484 45410

Analysis on Spatial-Temporal Characteristics and Influencing Factors of
Multi-functionality of Land Use in Qinghai-Tibet Alpine Mountain Areas:
A Case Study of Haidong City in Qinghai Province, China
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810000,China; 6. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining 810008, China;
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Abstract: The purpose of this paper is to select Haidong City in Qinghai Province as the example to explore the spatial—
temporal characteristics and influencing factors of multi—functionality of land use in Qinghai—Tibet Alpine Mountain
Areas, so as to provide the references for realizing efficient use of land resources and regional sustainable development.
The methods of improved technique for order preference by similarity to ideal solution (TOPSIS) and geographical
detector model were applied to comprehensively analyze the spatial-temporal differentiation and influencing factors of
multi—functionality of land use from 2007 to 2018 at county (district) level. The results show that: 1)from 2007 to 2018,
the total land use function of Haidong City continuously increased, and at the county (district) level, the production
function showed a fluctuating upward trend, the living function showed a stable increase trend, and the ecological function
showed a continuous upward trend. 2)From 2007 to 2018, the spatial-temporal characteristics of multi—functionality
of land use in Haidong City apparently differentiated. At the county (district) level, the dynamic change degree of total
function presented the obvious characteristic of “Southeast was better than Northwest”, the dynamic change degree of
production function presented the characteristic of “Northeast shifted to Southwest”, the dynamic change degree of living
function presented the characteristic of “cluster type”, and the dynamic change degree of ecological function presented
the spatial pattern of “the remote suburbs were better than the peri—urban areas, and the suburbs were better than the
central areas”. 3)In the sub—function of land use, the resource supplement function increased most significantly, and the
agricultural production function decreased the most significantly. 4)The influencing factors of multi—functionality of land
use in Qinghai—Tibet Alpine Mountain Areas have shifted from natural resource endowments to socioeconomic factors and
regional policies, and natural resource endowments are weakening factors, socioeconomic factors and regional policies are
strengthening factors. In conclusion, the Qinghai—Tibet Alpine Mountain Areas should give the priority to protecting the
ecological environment, promote ecological industry and improve the multi—functional level of land use, so as to achieve
regional sustainable development and high—quality life.

Key words: land resources; “production—living—ecological” function; improved TOPSIS method; geographical detector;
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