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Table 1 The equivalent of ecological services value per unit area in Altai Mountains

G &l Giis:) b S L) birscih KR, A s:i
Ecosystem service Farmland Forestland Grassland Wetland Water Construction land Bare land
'Yt 1044.28 307.14 282.57 626.57 491.43 0.00 0.00
Rk A 491.43 712.57 417.71 614.29 147.43 0.00 0.00
KGR BELS 24.57 368.57 233.43 3182.00 6425.42 0.00 0.00
SNZSERE 823.14 2346.57 1486.57 2334.28 589.71 0.00 24.57
AT 44229 7015.13 3919.14 4422.85 1744.57 0.00 0.00
EEI#7 122.86 2051.71 1290.00 4422 85 3513.71 0.00 122.86
KSR 331.71 4594 .85 2874.85 29768.25 67190.49 0.00 36.86
R I e 1265.43 2850.28 1806.00 2838.00 577.43 0.00 24.57
HeREFE D IGER 147.43 221.14 135.14 221.14 49.14 0.00 0.00
LY 2R 159.71 2604.57 1646.28 9668.85 1572.57 0.00 24.57
KR 7371 1142.57 724.86 5811.14 1216.28 0.00 12.29
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Fig.2 Change of land use in Altai Mountains in different years
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Table 2 Relative change of land use in Altai Mountains from 2000 to 2020
E 2000 ~ 20104F 2010 ~ 20204 2000 ~ 20204
Land use type Al (km?) FAH (%) Al (km?) FEAAH (%) Al (km?) AR (D)
Variation Annual change rate Variation Annual change rate Variation Annual change rate
Bt -1.62 -0.23 17.87 2.61 16.26 1.16
R 888.76 1.52 —61.50 -0.09 827.26 0.71
T 1156.42 0.69 93.58 0.05 1250.00 0.37
TR M 0.53 1.62 2.40 6.29 2.94 4.47
K3 1.48 0.04 71.77 1.84 73.25 0.94
AU 0.02 0.06 4.60 14.62 4.62 7.39
P —2045.60 —4.59 —128.72 —0.53 —2174.32 —2.44

N TR A 2000 ~ 2010 4FR], RS, i, /K
SSURN LS FH s T AR 0 2 R AR AR 2010 ~ 2020 4F[H]
3.2 ithFI AR BV RBAFAE

M 3 ATLAE H, 2000 ~ 2010 4Efa], F/RZ=1L
HiXA 4001.81 km? 1 MR SR A T AL, 451
HFIHZEARI, B AT ECR, 4 2388.33 km?,
Hirp 91.4% ok A #HL; [RIBHEA 1236.50 km? 1) 53
TRE L, Horp 74.5% (RIS b, 25.2% T

UL S o AR B 56 AT RSO F 5, R
1210.7 km?, BR T 5L (76.06% ) ITTHAN, #iHbds
BiMk T 23.72%; [RIEF AR TP A 282.38 km2 #4511,
FEEACNE M (70.39% ) MR (28.44% ) . #
e NS R, i85 T 392.77 km?, FEORA
TR (79.28% ) FIMHEL (20.44% ) 5 [RIET#R b
T AR e 2 W LR 2R, SRy 2472.59 km?,
T A (88.32% ) FIMHL (11.62% ) .

=3 BRI 2000 ~ 2010 F£ Lt FIFAEEBIERE (km?)
Table 3 The transfer matrix of land use in Altai Mountains from 2000 to 2010

20104 + i1 F] F 80

20004F - i Il S Y Land use type in 2010
Land use type in 2000 o ok o Wk SR HH P
Farmland Forestland Grassland Wetland Water Construction land Bare land Transfer-out area

boisi) \ 0.68 4.99 0.00 0.13 0.12 0.46 6.38
N 0.59 \ 198.77 0.03 2.69 0.00 80.30 282.38
L) 3.45 920.85 \ 0.01 0.80 0.01 311.37 1236.50
pla ) 0.01 0.01 0.00 \ 0.01 0.00 0.01 0.03
KR 0.02 1.93 0.70 0.53 \ 0.00 0.60 3.78
HEFHH 0.10 0.02 0.00 0.00 0.00 \ 0.03 0.15
R 0.53 287.21 2183.88 0.00 0.93 0.03 \ 2472.59
NS 4.71 1210.70 2388.33 0.58 4.56 0.17 392.77 4001.81

2010 ~ 2020 4EfH], 4 4690.87 km? Ay +HuF 2
UK AR, AR R T 2000 ~ 2010 4] (£ 4)
& B R A R, TR M AT AR R, R
2183.70 km?, XA 64.59% e H THkHb, 33.45%
K BT X B, RO AR R,
iKF 2089.41 km?, AFLASEAR Jypikhb (65.129% ) FiEk
i (29.34% ) R F . PRHLAYEFE A TR L b —I B
BT, A 155034 km?, EERH THHb (87.76% )
R (10.61% ) 5 ARHbAGHE AR 1, ik
F| T 1610.81 km?, H:H 87.56% I i AL A Bt
X — B MR T AR A3 LSRR TAR” A “1lik
AREBIFIE " (S S0, B A5 AR
WBETRE, AUh 927.41 km?, TiFE AFAIUA Frn,
79538 km?, PUXEEZEIRATLIFR Y, BARX—H],

M ARHL AL B FE S AT RO, (H
FhE NG RN, S 80X — BB IX
P = FH SR AR AR A I EAN R

5 S THFSEIXGIT 20 4530 - A FH 2 A AR
rEAES, FTLGE, XA 6715.91 km?
)t M R 2R R A T Ak, 45 bR 28 A
AR Z 0, A 3676.91 km?, [H]H Ry
HrymAREmAE L, [OR TR, 4 2431.13 km?,
MRHbEE AT N 2125.23 km?, AR T34, [RIAf
A 1257.75 km? 5 o AR LAY BE H AR K, A
2962.41 km?, FHAFBNESN, 1k 751.31 km?, X
SEZELRIT, AT 20 AF0C E L FMR A TR i i
S e 4 184 = R ph B M A AR TR Y, T AR B
A i U] 3 B B bR AR Y
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Table 4 The transfer matrix of land use in Altai Mountains from 2010 to 2020
20204 + s FI| FH 2

20104F - Hi R FHZS Y Land use type in 2020
Land use type in 2010 Bl M B T 7Kk S i F AR

Farmland Forestland Grassland Wetland Water Construction land Bare land Transfer-out areca
Hhi \ 0.89 3.96 0.00 0.08 0.39 0.50 5.82
et 222 \ 1410.46 1.00 20.05 0.15 176.92 1610.81
Y 16.72 1360.54 \ 0.94 93.75 4.39 613.08 2089.41
T 0.00 0.33 0.16 \ 0.45 0.00 0.02 0.96
KK 0.07 24.10 24.41 131 \ 0.01 4.78 54.68
I 0.39 0.01 1.31 0.00 0.00 \ 0.08 1.78
PR H 4.72 164.48 743.40 0.18 13.06 1.57 \ 927.41
LN YA 24.13 1550.34 2183.70 3.43 127.39 6.50 795.38 4690.87

=5 BRI 2000 ~ 2020 F Lt FIAEEBIERE (km?)
Table 5 The transfer matrix of land use in Altai Mountains from 2000 to 2020
20204 4 3 1| F 2

20004F - Hb F1] 26 A Land use type in 2020
Land use type in 2000 ks MR T P IR AL FiLHb e TR

Farmland Forestland Grassland Wetland Water Construction land Bare land Transfer-out area
boizi) \ 1.30 5.99 0.00 0.10 0.31 0.68 8.37
b 2.49 \ 1101.26 0.97 17.42 0.12 135.48 1257.75
801 18.82 1765.62 \ 0.96 30.84 4.43 610.47 2431.13
pinsi) 0.00 0.20 0.13 \ 0.36 0.00 0.02 0.71
biet 0.08 23.58 23.92 1.60 \ 0.01 4.60 53.79
TS 0.38 0.01 1.30 0.00 0.00 \ 0.06 1.75
R 3.23 334.53 2544.30 0.20 78.54 1.62 \ 2962.41
LNiTE A 25.00 2125.23 3676.91 3.72 127.26 6.49 751.31 6715.91
3.3 TEESERRESRSZNETL R, SHERBAALL, BT X P R A X

FR 4 2 ﬁ(n%u&)ﬁ%%%%@%%Mﬂ
XPVESRSME (£6) o a6 n%, Bl/RZEL
A ZS R S5 BN 2000 47 1 424.06 x 108 JLHE K 2
2020 4Ef1) 468.47 x 108 JG, HEME N 10.47%. 51
FIFZE R, B AR R G A 25 R G IR 55 (B9 BTk
FH 2000 4F 1Y 58.47% T R F| 2020 4 1Y 56.88%,
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TR FEGIE 20 45T X A4 5 R GRS a1 iy
FEFA
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Table 6 Total ecosystem services values for various land uses in Altai Mountains from 2000 to 2020
A - Hb ) 2 M At Fiih T8l K8 A b A it
Year Land use types Farmland Forestland Grassland Wetland Water Build land Bare land Total
2000 Hr{EHE (10%) 0.35 142.01 247.94 0.21 3247 0.00 1.10 424.06
TR (% ) 0.08 33.49 58.47 0.05 7.66 0.00 0.26
2010 e (10%) 0.34 163.53 265.07 0.24 32.59 0.00 0.59 462.37
UK (% ) 0.07 35.37 57.33 0.05 7.05 0.00 0.13
2020 ez (10%) 0.43 162.04 266.46 0.40 38.58 0.00 0.56 468.47
TR (%) 0.09 34.59 56.88 0.08 8.24 0.00 0.12
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Fig.3 Ecosystem services values of different ecological function
zones in Altai Mountains
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Table 7 Ecosystem services sensitivities of various land uses in
Altai Mountains in 2000 ~ 2020

H ARG RAGUE(CS)

A+ b SR Ecosystem service sensitivities
Land use type 20004F 20104F 20204F

In 2000 In 2010 In 2020
B 0.00 0.00 0.00
Bty 0.33 0.35 0.35
LE: ) 0.58 0.57 0.57
pLTS: ) 0.00 0.00 0.00
pi€9 0.08 0.07 0.08
A 0.00 0.00 0.00
S 0.00 0.00 0.00

4 T

AT GT & B0 LRI L B 2R 2 1 () 32 A b
FIFHZEAY, IR IX TR 80% LA ;5 3T 20 4P
A5 DX P R b AU TR A3 50038 T 1156.42 km? F
827.26 km?, FHHXIE NS IMEAE MU 7 T A
HRHLTE T 20 4F [B) S RF LD, JUHUE 2000 ~
2010 4E ] 353 T 2045.60 km?. i 20 4E3k, #F9EIX
PN A = b 1) 26 280 53 8 o i AR D A0, #R A T3
A, R IR L 3k 7 ol 24 7R ) T L o
oLiET

- iR 28 AR AR 5 i A S R G R S5 A (B AR
R EE RN R . BB RS M R B X R
R ] 2t 70 A A (R R ) R b R bR, 2 S B AR
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Dynamic Changes of Land Use and Ecosystem Services
Value in Altai Mountains

ZHANG Na-li

(College of Life Sciences and Technology / Xinjiang Key Laboratory of Biological Resources and
Genetic Engineering, Xinjiang 830046, China)

Abstract: [Objective] The dynamic of change in terms of land use and ecosystem services value in different
ecological function zones needs to be investigated, in order to explore the driving factors and to provide theoretical
basis for the optimization of land use pattern and ecological protection and restoration in Altai Mountains.
[Method] Based on the remote sensing data from GlobeLand 30, combined with land use transfer matrix and
ecosystem service value equivalent factor method, the evolution of land use pattern and ecosystem services value were
analyzed in different function zones in Altai Mountains during 2000 ~ 2020. [Result] (D Grasslands and forestlands
are major land utilization types, which occupied above 80% in total research area, and the two land utilization types
increased significantly, with increasing 1156.42 km? and 827.26 km? respectively in recent 20 years. @ In total of
6715.91 km? of the land utilization type in the research area had changed. The largest transferred area was bare land,
accounting for 2962.41 km? which was mainly converted to grassland (85.9%) and forestland (11.3%). The area
transferred to grassland was the largest, with 3676.91 km?, mainly from bare land (69.2%) and forestland (30.0%).
3 Compared with 2000, the value of ecosystem services in the study area increased by 10.47% in 2020, of which
grassland and forestland ecosystem services increased by 18.52 x 10% yuan and 20.03 x 10 yuan, respectively. @ In
recent 20 years, the ecosystem services value of every ecosystem function zone showed an increasing trend, and the
most obvious increase was found in the alpine glacier and Tegarin landscape protection subregion (25.77 x 108 yuan) ,
and the biodiversity protection and mining restoration subregion (9.07 x 10® yuan). Among the ecological function
zones, the ecosystem services value per unit area of alpine glacier and Tegarin landscape protection subregion was the
highest, while the water conservation ecological subregion of the two river sources was the lowest. [Conclusion] The
ecosystem services values in alpine glacier and Tegarin landscape protection subregion, biodiversity protection and
mining restoration subregion significantly increase from 2000 to 2020, and are caused by the increase of the ecosystem
services value of forestlands and grasslands.

Key words: Ecological function zone; Ecological services value; Land use; Altai Mountains
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