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Abstract; [ Objective] The temporal and spatial evolution characteristics of land use and ecological service
value (ESV) in the urban agglomeration on the northern slope of Tianshan Mountains were studied in order
to provide theoretical guidance for the improvement of ecological service functions and the construction of
ecological landscape in this area. [ Methods] Based on the land use data of the urban agglomeration on the
northern slope of the Tianshan Mountains in 2000, 2010, and 2018, the characteristics of the land use
dynamics and the ecological service value of the urban agglomeration on the northern slope of the Tianshan
Mountains were analyzed using remote sensing and spatial statistical analysis methods. The landscape index
model was used to explore the landscape pattern changes of the urban agglomeration on the northern slope of
Tianshan Mountain. [ Results] @ The main types of land used in the urban agglomeration on the northern
slope of Tianshan Mountains were unused land and grassland. The dynamic change of land use for construction
land was the largest. The land use transfer mainly occurred from grassland to cultivated land, cultivated land

and unused land. And the transfer from grass land to cultivated land and construction land was the most
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prominent. @ The total amount of ESV in the study area in the past 20 years decreased from 141. 176 billion
yuan to 140. 017 billion yuan, with a total loss of 1. 059 billion yuan. The overall trend was declining, and
grassland had the most ESV loss. @ The ESV of the study area presented a spatial pattern of high in the
northwest and middle, and low in the north and southeast. the ESV landscape pattern of the study area
changed significantly from 2000 to 2018, and the landscape pattern of the low, medium and high ESV density
areas was characterized by fragmentation and heterogeneity in the early stage of the study, and the homogeneity
of agglomeration in the later stage. [Conclusion] The ecological environment of the urban agglomeration on
the northern slope of the Tianshan Mountains is deteriorating. For different grades of ESV areas, different
measures need to be taken to improve the ecological service value of the study area, reduce the damage to the
ecological environment caused by the development of the urban agglomeration, and promote the construction
of ecological landscape.

Keywords : urban agglomeration on the northern slope of Tianshan Mountains; land use; ecological service value;

spatial evolution; landscape index
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ARG B AN F ST X ESV OB B 5B /N e
TR AR e s R I AR T ATV B ESV R 5 4
Jndse Sy W G H A Bl AR A O P AR . 20102018
AP BT B AR Y BT I AR A IR S (R B D
PO FEEPELGEARFH . AWNF T AEXETR.B
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FH IR RN ELF R AN E T ESV
D R R BY

BRKRF 2000—2018 4F, Rl Ab Ik i e A 6
AETW ESV BE BT, 11 BT ESV BB TR

ESV Bt $2 7 i Bl 32 %240 A 78 K 1l b B 30 T #E
REPAA f2 E kB 3R XA BT DL S v bR Y s L
AR T s Hoh SE RIS AR T ESV S i 34 0 B Sk B
ESV B m 1. 31 1276,

F8 RN A 2000—2018 FERITH RS ESVEHY

2000 4F 2010 4F 2018 4F 2000—2018 4F  2000—2018 4F
FTEC X BAEA ESV  ESV B/ BmALESV ESV ER/  B{mAESV ESV ERE/  ESVA{LE/ Ay 3
(hm?/10°56) 1056 (hm?/10°50)  10°76  (hm?/10°30)  10°JE 10° JE -
IER-Y &3] 10.03 149.18 9.99 148. 56 9. 80 145.71 —3.47 v
B 7% i 10. 81 81.13 10. 76 80. 85 10. 66 79.99 —1.14 v
4 1y 5L 8.72 83.66 8.70 83.52 8. 60 82. 54 —1.12 v
. ] e B 10. 36 97.56 10. 29 96. 94 10. 22 96. 28 —1.28 v
BRE 6. 89 58. 84 6.95 59. 30 6.85 58.47 —0.37 v
R NN 7.86 64. 04 7.82 63. 69 7.70 62. 68 —1.36 v
FEE 6.05 100. 71 6.05 100. 68 6.03 100. 29 —0. 42 A
K&HER 9.58 127,47 9.58 127.39 9.61 127.76 0.29 A
LR i 5.29 83.07 5.32 83.43 5.31 83.33 0.26 A
BEX 5. 04 68.55 5.04 68. 45 5.07 68. 89 0.34 A
fiS 2.87 109. 93 2.88 110.15 2. 88 110. 16 0.23 A
RIELY ) 6.57 56. 83 6.74 58.34 6.72 58. 14 1.31 A
95 11. 60 165. 92 11.59 165.71 11. 46 163. 86 —2.06 v
ZE i 7 12.25 13. 86 11. 95 13.26 11.15 12. 38 —1.48 v
URR=S 10.78 136. 61 10. 97 139. 01 10. 83 137.33 0.71 A
A F T 9.28 4,27 8.94 4.11 8.27 3.81 —0. 46 v
TR E 12.89 9.15 12.23 8.68 12.08 8.58 —0.57 v

3.3 BRSNS

FI UL 53 17 A 2K B 2% 1 b 28 70 9 A= 25l 55
Pl R B T WEE 0.5, 7 T R b B IR T R A%
MR R RO S B, R 9 W LLE
20002018 4F 1) 2% 4 1 1] FH 286 #Y 1 50 2% 1 48 B0k
T L U T R Ll A3 3k T R Y A AN IR g5 B 0 AR S
JI 55t {1 22 BBk = 51 L 18 0 AR BGE A ST X,
AT LLIE BT 45 S0 (5, 2000—2018 4F #F Hiu 1 7K %, 114 4
TP HE B L UL AT 20 a Sk Ak M A K 8 G A S IR 45
UNEEXSIPNITE|E 20 i R R & S W N iOE (=
FH IG5 A 5% 300 bR i 0 R ) M ) SR R B
0Tl T A L 16X 3 i b IS A g A AR 55 A0 R 8K
Xof B9 DX 9 AR 2 R 55 (B A T s AR .
b FR BRI P8 Bl 0. 581 3~0. 610 9, 2 BRI 458 %
e R A b 2 A YR A b 0 R A b, BURR R
o Bh 0,129 6~0.167 0,0.124 1~0.122 7, bkl
K 3 SR A F8 B /N . O 0,061 0~0. 084 6,

F9 RLUHBTHESRERSHNENG R

A B M HH KRR
2000 0.1296  0.0623  0.6109  0.0732  0.1241
2010 0.1422  0.0615  0.5992  0.0783  0.1231
2018 0.1670  0.0610  0.5813  0.0846  0.1227

3.4 ESRENESAEBITHIH

FF R 1l db B 3 T B 2000, 2010, 2018 4FE ESV
25 (8] 5 X3 5 R H Fragstats 4. 2 B4R IX
i s ESV X 5000 F8 £, 18 HI 38 28 A K1 7Y
FEBCCR 10) AFTHHESE X AE 20 a o K il A 3k 3 77 7
1) ESV 5 A% J5 A2 Ak, 38 5o B e 28 B KOF b i 5
& JR (A8 Ak ok 33F — 2P i om N 23 B 0 AR S R BE 10 52
Wi, IF 5 S ) BE P L (R ESV X % NP & B e i
T w2 1 A8 Ak #, 2000—2010 4, IR ESV X (1)
NP W b 33 i, ¢ BH 3 Bt B ) 5L 5% 00 1 v b 7™ B
SRl B oK BE B 8 B LPT 2 F B . WK
ESV X iy 5t W00 35 B B 55 AN 2K IE S 7E Ik ESV X &
Wm0 R RS 2 I ESV X 1Y 50 45
o 5 B30 LA AR A I T 5 () ) 7 3 BB ) PN R Ak 1)
ORI SS o 1R 5 GDP, Tolk & il ik , &
B =R W HE O I 7 A — R A A T e 0
FROBE ) R, i AR ESV X RS 5 OU Bk R Ak ™
2010—2018 4, It ESV X i NP Jik 2>, i Bt Aisf [a] P9
IR R 22 20 FE A N 1188 R A B B O K A I T
TG T B FE 5L IR ESV XA B B B2 U /N . F 53 300 1)
i ESV XA AT A Wi b 38 o, 156 9 Bl 5 4k 25 19 K 8
BEsR IR M, h ESV X i NP £, H# ik 5
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X SP 4 A5« R 1L 3 3 7T A e b R P R A S IR A5 I S R 319

TR R LST 36 805 #iim ), i B v ESV X P
P AR S DI RE N SR o 5 UL AR R DR 5, BB AT e R A
i ESV X LPI F1 AT 435Il i1 2000 4E 4y 6. 73,54, 75
BhnE 2018 4E (¥ 8. 01 F1 59. 87, Ky rh ESV X &4
A7 ESV TJfig 1% 4F 5 5, B B R W R 1 3 2 (45
t ESV X 50 BE B B ) AR i R 0 R BEE
BEIG i A2 SR BE b TH I 500 00 -t 7E AN TR b 3 i
m ESV X 22 A 2836 h 1 5% i, SPLIT R Wi b 38 in
LPT Wit T B 150 W] A 25 3R 46 00 B O 5 5 34 K ¢
DI A% 6k 55 S5 U 43 TBORE I R . TR 32 A A8 Ak R AL
SEPOIAG B AR, L AT & ESV X
AT T B AR . S 305 ESV X 09k 85 # 5  K 3%
KUHE L ESV XA R IR K A Z R A S
Ty BE B 0 S5OUL R 5 BE /N o S5 LR Ak R B R L F
U R AL K T )5 8, U 9% J5 3 & ESV X B
b 52 N2 Bl S A %

F 10 Rl db 336 ™ B 2000—2018 F 1K .
.5 ESV X BEBRE B K EHEH

AR A 2000 4f 2010 4F 2018 4F
RMEIX 115162.50 113 918.75 114 325.00
CA/km® X 27 768.75 29 681.25 30 943.75
EEX 51118.75 50 450. 00 48 787. 50
RMEX 491 501 489
NP FEX 567 551 537
BEKX 255 246 245
R1E X 8.03 8.15 8. 14
SPLIT FEKX 207.52 170. 42 144. 97
FEX 27.16 27.66 30. 00
fRAE X 29.71 29. 60 29. 65
LPI HE X 6.73 7.44 8.01
EEX 19.11 18.95 18.20
fIRAE X 16. 75 16. 40 16. 49
LSI X 30.55 29. 38 28.78
X 22.59 22.13 21.97
RME X 88. 29 88. 46 88. 44
Al PEX 54.75 58.16 59. 87
FEX 75. 85 76.17 75.95

e CABEHUR AL NP BEH S & SPLIT: BEH /0 #0)% ; LPIL: fx
KEEH G H; LSL st MR IR FE 8 AL BEL R LT .

4 AT
4.1 % g

(L) L3 T 3 L FE 0 .24 o7 5 X
ST 85 %%  BFJE < -+ H ) P 5 0 0 2 15
b K3 B AT 3 A A P R £

FF 19520002018 Ak iy i 38 FH M K 38K i) B
BAE N B, sh & 50N 0.88% ., —0.27%,
2.77%,—0.29%; L b R 45 F BRI i 5
A FH ok B b 5 R R b M B S
A TR Y b — 38 P M 5 % 1) Jd 4 JHL Al b 28 A B i
L

(2) 20002018 4= K 1l b 3 3 i 1 A 25 A 45 ¢
{8 & & R 35 18 hn s v /b ESV i /b 10, 59 {276,
B fi) A 2SR 45 IR, R - IR T RS >
IR 55 > L 25 M 55 > SCAR R 55 5 Horh R ik &5 ESV i
R 2, B M R o a0 R 3 SRR B ESV O Y
BRI, WBFSR X A& DMTELX () ESV A8 fb S i | ok
BT 20 a BEARFFH AL IR K ESV S TR
Z . P IR T ESV SR BN £ N ESV (175 1]
¥R ARk ok & L AFSE X ESV 52 80 75 46 38 A b 3
1o U AN AR B R 1 23 18] 43 A R AE L 9 BLAIK ESV X
s ESV XA T FLE AS W7 1 46 08, I JF 46 17 of ESV
.

(3) R AbHE 3k 17 B 59 ESV 5 0LHE S 1 45 4E
LU AR ESV X9 4 5 B i e g2 F 5 X 11 A 3
SO, SR AL 5 b ESV X Y 5B IR e b 2
B4 s S5O0 BIORE WL /IS S SOULAE B 3 B, SO0 8 1 A
s fH X AL S IR T R SOl R B
554k .

() 0 b IR LA B 36 T B 09 2E 2 IR 55 1 4
Rl E T S E R, B BT o A 0 X U B ESV
DX o pl Rl TR AR S A 2K BT LA R ESV XY A A AR
PR B 5, 5 U 34 B 11 559 5 P O ol R 19 A 2 AR 4 T
S E T AR S R G R
4.2 it g

I T AR O BRI Ak 1) A ) A ST RE Y
J AN A it A 2 o 2B AR PR A R R W) 3R R i X
Tl — P i 4 R Ll b 3 3T G S BH L T
DA 5 X N 3k Tl 1 A S IR 45 0 1 7 i 5 IR
WAAEL, MBS AT LA 3T 20 a BB 5T X 1Y 24
AIBEAE R T BE R X () ESV B & A B
W, EEXTORFER) ESV SR 90T R BUAS [F] B H5 it IR
BRI TR0 AR S BT X T ESV X (38 K551,
=Ll S T = o = = SN QS = N Al
1B X ARG A IR AT R R Zon A BB E T
T, R 5 Ak 76 S0 WA SR AT N2 51 5 AT ST I
AR B B N R X AR S R B G T AR s X
T ESV X, It H R DAk & J Ry 3= 1% BT CAiel
7 gy B v B IR S ) L A o A
3 DX AR Ml ol A 25 A R B R R R R B A 1 AR
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AR R 0 TR ESV X L B[R M 3 B A B AT T &
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ZT 2% BN A X A A= S FH |, N T & /NI L R
PHAE Pl 25 0 L R B A SN T K B R 3 AR L X T
I FH b AR i > Bl 1) S B A7 50 35 24 & AR . AT
WS RENET .

A FE R FH 23 [ Ge 153 8 55 T 1k # R T B3R X
1 T R A5 A 75 52 F ESV I 28 i A8 JL A, I 78
Feal FERIE TR ESV X 32 A 2K 358 55 1 52
MR 0 . ATAF 2K, 3 O F ESV (R0 5% 1 B 3 i
(14 SR DA R A 52 22 S X6 = i 1) 2 780 (1 S5 00 48 40
HEAT TR B A2 DA SE AR Ja) £ B 1 & X AN R 4 9% ESV
FOWASLARE AT IR BRI Z i e — 2 B E b
FE T ESV AR N . R m A ESV R
R B8 J7 T FROBRAE 1 v Y o PR 3 0 JE A X A (E
REBGHEAT T I Y EIT AR R T T R XA S
RBEE M AR FZ B EA Y. 55
ESV #F 5% b i % — & 31y & B8 1 5 vk SRR v
BN T R P A T A P R | o R A o
AT S BB GG R X AESRE SR AT
(NPP) FI S E 45 $ g A B0 52 b o (A1 9% 1 45 S T
A B R IR T

[ & % xx #® |
[1] Mooney H A, Duraiappah A, Larigauderie A. Evolution
of natural and social science interactions in global change
research programs [ J]. Proceedings of the National
Academy of Sciences of the United States of America,
2013,110(1):3665-3672.
B BOSCIR, R B, AL BT b R T AR Ak Y X A A
RGMR S MAETH LU AR M R LT ], AR 4
2017,37(11) :3830-3839.
BB A7 AOH: X AB IR, 2007—2015 4F AR ZE T 4 # ) B
HAEBRGE M S MAE e 23 8 A LT, K £ AR E 4R .
2020,40(1) :250-255.
X GE 6 = R 0L 32 B0k, A VXU 98 L i R /3
B AL I 2 A% SR a3 B LT ). IR B 4, 2014, 36 (2) -
233-244.
Daily G C, Soderqvist T, Aniyar S, et al. The value of
nature and the nature of value [J]. Science, 2000, 289
(5478) :395-396.
T4 R XU T, K. 7Y B X AR 25 3R 5 ik 55 I i e s
AR Fe A B [T ], A2 35 27 4l 2019, 39 (19) : 7057-
7066.
Costanza R, D’ Arge R, De Groot R, et al, The value of

[2]

(3]

(4]

(6]

7]

the world ecosystem services and natural capital [ ] ].

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Nature, 1998,387(1):3-15.
W L ok R &L 5K TR B L S 3T 07 i AU (B Y 5 R
FHAESRGEMSS M T U] AR R ¥
2015,30(8):1243-1254,
T A S BRI VR AE RN S AR S R GRS
M 728 Ak B R TFE L) . K LARFEFSE . 2017,24(6)
334-340.

RN IV PMVR G 5. U T R AE S RS R
FME M I A g A WAL B A B %M, 2019, 28
(7):1285-1296.

FHB R, ik, BB R A R At B
EBRGEMSME T K R, 2018, 38
(5):134-143,

D R N SR I LA s R ST (] ol e o 1 D5 o P R
MgMESRGER St m ] TRXFEERES
F15,2010,24(10) :19-24.

MR, BT AYL « RIWPA L H#HFER - I, 45 T2
RGMEBM &0 TAESRSHEMR . UL E S
ST vk 4, 2019,41(4) :1005-1014.

BT, EHER. R EE. S RS RE SN
eSS A B B9 S UE B 5 0], 4 V0 O I8 B IR S R R,
2009,18(5) :432-438.

XUDTE, Jo B 4, i 5 IR, A S R SRS e XA
B8 37 A 7 B BF 58 [T 1. &0k 2% 4, 2011, 20 (1),
167-174.

S A R eI X (R DR B SO A% Je) AR 1k K Hoxt
EBREMSMEN LML £S5 RN B,
2018,34(4) ;308-317.

Jal i KR A e, A T RS T DX A A R e IR g5 AN R
2= K H SR ) Iy L)L oK AR FE S, 2020, 27 (1)
249-256.

J5 Ak, R L b b 3 TR R RS kTR ek T B 5 A A
A )] TRX e HE,2019,42(1) . 1-11.

J7 Ak L 5K /INTR L AR ST BE YR A B A T AL RR AR
B Az A5 R B 05 ) « LA R WL AU 3R T B S il LT ], rh
Bl M ERBF2%,2019,49(9) : 1413-1424.
T2 AU R, A sh & AR i o o R LT .
iy PR 2 . 1999,18(1) :81-87.
W, & EE A R B RE R AR EN M
WEARLT]. B SR FT 24, 2003,18(2) :189-196.

VIR A8, 25 8 BRAAE 45 AR S IR S5 M (8 B 2 A8 L R AF
KK B Ty 2 LU s g BT ], MBI R B
#,2018,13(1) :66-74.

W, £ REREENESRS MHE
WS LT A A 2 A k2442, 2005, 13(3) :10-13.
XU A+ b A2 2 R S8 IR 5 (A 52 (D], Hi 8 B $ir
IR BRI AE,2019.

SR . M AESY R IR RESSHIM] 2
W AL 5T & A AL, 2007, 106-124.



