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Abstract: Research on the ecosystem service effects of land use change in complex ecosystem can provide an important
basis for optimizing land spatial pattern and strengthening ecosystem management. Taking Zhangye City, a typical area of
Mountain-Oasis-Desert complex system in arid area as an example, based on three phases of land use data in 1987, 2000
and 2018, taking the township administrative region as the basic unit, the comparative advantage index is introduced to
divide the mountain, oasis and desert sub-system, and the land use change characteristics of the complex system and the
trade-off/synergy effects of ecosystem services are studied. The results show that; (1) The complex system of Zhangye City
presents the characteristics of regional differentiation, which is composed of southern mountain system, central oasis system
and northern desert system. The mountain system is mainly consisted of forest land and grassland, the oasis system is mainly
consisted of cultivated land and construction land, and the desert system is mainly consisted of unused land. (2) In terms of
time change, the land use change of each system was more intense from 2000 to 2018. Among them, the increase of the
cultivated land area of oasis system was the largest with 363.08 km”, and the increase rang of the construction land area of
desert system was the largest with 78.23%. The land use transfer mode of each system is as follows: the mountain system is
mainly from grassland turn into cultivated land, and the oasis system and desert system are mainly from unused land turn
into cultivated land. (3) The ecosystem service value of the complex system in Zhangye City shows an increasing trend.
Among them, the increase rang of the ecosystem service value of the desert system is the largest. The relationship between
the value of each sub-system is mountain system > oasis system > desert system, and compared with other land use types,
the contribution of the cultivated land to the ecological service value of each system is the largest. (4) The synergy effect of
land use change in Zhangye is greater than the trade-off effect. Among them, the ecosystem services of the desert ecosystem
are all synergistic relationships. The supply service of the mountain system has a trade-off relationship with other services,
accounting for 32.73% of the trade-off relationship, and the regulation service of the oasis system has a trade-off relationship

with other services, accounting for 18.18% of the trade-off relationship.

Key Words: complex system; oasis; unused land; ecosystem; arid area
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Fig.2 Spatial change and complex system division of land use in Zhangye City from 1987 to 2018
Fz3 1987—2018 F“ Lth-FM-FEE" S ERGE LA ATL
Table 3 Land use change of '"Mountain-Oasis-Desert' complex system from 1987 to 2018
1987 4F 2000 4 2018 4 AL Change rate/%
i iffpes fﬁfi T Area tm TR Area twﬂ TR Area tmj 1987— 2000— 1987—
/km? Proportion/% /km? Proportion/% /km? Proportion/% 2000 4F- 2018 4 2018 4
RS Bt 610.53 2.85 729.00 3.41 728.23 3.40 19.40 -0.11 19.28
Mountain system i 3365.52 15.73 3365.32 15.73 3364.60 15.72 -0.01 -0.02 -0.03
Hilh 5956.11 27.83 5844.31 27.31 5840.83 27.29 -1.88 -0.06 -1.94
TS 95.11 0.44 93.91 0.44 95.82 0.45 -1.26 2.03 0.75
KA 10939.62 51.12 10911.77 50.99 10942.58 51.13 -0.25 0.28 0.03
K 405.92 1.90 427.53 2.00 394.82 1.84 532 -7.65 -2.73
HE 26.69 0.12 27.66 0.13 32.62 0.15 3.63 17.94 2.2
N7 21399.50 100.00 21399.50 100.00 21399.50 100.00 — — —
BB Bt 3023.24 29.00 3207.11 30.76 3570.19 34.25 6.08 11.32 18.09
Oasis system i 185.12 1.78 190.11 1.82 196.18 1.88 2.70 3.19 5.97
Hilh 640.72 6.15 644.87 6.19 611.89 5.87 0.65 -5.11 -4.50
TS 27.33 0.26 26.48 0.25 35.39 0.34 -3.11 33.65 29.49
KA 6259.89 60.05 6036.27 57.90 5517.10 52.92 -3.57 -8.60 -11.87
K 43.05 0.41 44.52 0.43 44.49 0.43 3.41 -0.07 3.34
B 245.24 2.35 275.23 2.64 449.35 4.31 12.23 63.26 83.23
/N 10424.59 100.00 10424.59 100.00 10424.59 100.00 — — —
RLENN B 191.62 2.84 214.68 3.18 366.71 5.43 12.03 70.81 91.37
Desert system i 37.71 0.56 41.58 0.62 45.43 0.67 10.26 9.26 20.46
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1987 4F: 2000 4F 2018 4F AE4 R Change rate/%
fy fﬁfﬁeb i fgfi TR Area Ll T Area He il T Area Hfl 1987— 2000— 1987—
/km?>  Proportion/%  /km®>  Proportion/%  /km®>  Proportion/% 2000 4E 2018 4F 2018 4F
H 210.08 3.11 209.52 3.10 216.79 3.21 -0.26 3.47 3.20
T 10.97 0.16 10.79 0.16 9.99 0.15 -1.64 -7.35 -8.87
KA 6278.07 92.90 6246.89 92.44 6064.79 89.74 -0.50 -2.92 -3.40
K 10.00 0.15 9.78 0.14 10.16 0.15 -222 3.84 1.54
H5 19.56 0.29 24.77 0.37 44.14 0.65 26.60 78.23 125.64
/N 6758.01 100.00 6758.01 100.00 6758.01 100.00 — — —
“ L1 Hb- 2 i Bt 3825.39 9.91 4150.79 10.76 4665.13 12.09 8.51 12.39 21.95
B HARS Mt 3588.35 9.30 3597.01 9.32 3606.21 9.35 0.24 0.26 0.50
Mountain-Oasis- il 6806.91 17.64 6698.70 17.36 6669.51 17.29 -1.59 -0.44 -2.02
Desert complex TS 133.41 0.35 131.18 0.34 141.20 0.37 -1.67 7.64 5.84
system KA 23477.58 60.85 23194.93 60.12 20524.47 58.38 -1.20 -2.89 -4.06
pisc 458.97 1.19 481.83 1.25 449.47 1.16 4.98 -6.72 -2.07
H 291.49 0.76 327.66 0.85 526.11 1.36 12.41 60.57 80.49
At 38582.10 100.00 38582.10 100.00 38582.10 100.00 — — —
R4 19872018 £« LHh-FiN-FTE” 8 & RGE LA AHEBER kn?
Table 4 Land use transfer matrix of '"Mountain-Oasis-Desert'" complex system from 1987 to 2018
FkA PR ww oww g SRR KEREER g HER
System types Land Cropland  Forestland ~ Grassland Wetland Unused Water Construction Total Transfer
types land land out area
I FR 5 Bl 590.14 0.64 16.11 0.00 0.64 — 3.00 610.53 20.39
Mountain system it 0.03 336178 0.54 — 2.96 0.21 — 3365.52 3.74
B 126.62 1.58 5822.53 0.14 2.65 0.05 2.54 5956.11 133.58
Hih 0.29 — 0.27 93.33 1.22 — — 95.11 1.78
AH 10.76 0.60 1.32 234 10922.53 1.22 0.85  10939.62 17.09
K — — 0.02 — 12.56 393.34 — 405.92 12.58
eandzibiil 0.39 — 0.04 0.01 0.02 — 26.23 26.69 0.46
N 72823 3364.60 5840.83 95.82  10942.58 394.82 32,62 21399.50 189.62
LN 138.09 2.82 18.30 2.49 20.05 1.48 6.39 189.62 —
ESIES Hhih 2888.19 6.28 10.19 3.29 14.16 0.62 100.51 3023.24 135.05
Oasis system b8 2.66  178.80 0.58 0.07 0.16 0.43 2.42 185.12 6.32
B 28.84 0.13 571.10 0.40 36.73 0.02 3.50 640.72 69.62
fih 3.55 0.50 1.46 19.65 1.44 0.10 0.63 27.33 7.68
AT 642.48 9.76 28.43 11.66  5460.24 5.99 101.33 6259.89 799.65
K8, 0.92 0.65 — 0.27 3.67 37.33 0.21 43.05 572
HEK b 3.55 0.06 0.13 0.05 0.70 — 240.75 245.24 4.49
N7 3570.19  196.18 611.89 3539 5517.10 44.49 44935 10424.59 1028.53
LINTITA 682.00 17.38 40.79 15.74 56.86 7.16 208.60 1028.53 —
TR RS Bt 171.45 2.87 1.75 0.24 3.65 0.73 10.93 191.62 20.17
Desert system it 0.25 37.23 0.00 0.10 0.08 0.02 0.03 37.71 0.48
B 2.64 0.11 199.48 0.67 7.01 — 0.17 210.08 10.60
Hih 0.49 0.19 0.93 8.09 1.18 0.00 0.09 10.97 2.88
AR 190.78 4.50 14.61 0.89  6051.61 221 13.47 6278.07 226.46
K, 1.01 0.53 0.02 0.00 1.20 7.20 0.04 10.00 2.80
HER b 0.09 0.00 — — 0.06 — 19.41 19.56 0.15
N 366.71 45.43 216.79 9.99  6064.79 10.16 44.14 6758.01 263.54
LN 195.26 8.20 17.31 1.90 13.18 2.96 2473 263.54 —
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H20.39 km®, HPBEHEE S S AL 16,11 km® 5 BEMAL R E ALY 79.01%, MR AT DR R, BEHLES
AR L5 A 138.09 km®, EZORIFEEH 11 2R 48 5 FA0 5 10 P+ S5 378 P9 B a4 T B T A0 L %
FlFr I, SR T SRR AR TR, TR X 32 A vh A A3 1L b e 3 B b R Al ol 28 VDAL R L, (ER B A
AR /0N | T L P B 3 46 D ARl e ), AR ATUBB AR RN A 7= B AR AN WG 2 i, R T B e b T B Ry,
Hi RSB O, Aol A =z e 3R A

2N R G0 MR IR B AS LUK R I b R Bty 32 R T Rk b 5 e U bl Rl DA i 5 TR
B, AF I B R, R B, B TR 4300 R 799.59 km® FT 135.05 km?®, ek dth A Sy 2 1 FH
T 100.51 km® s g6 Ay TR E , BkHbFE AT RUR 22, o0 682.00 km®, IR R AHI FH M, ok d i
AL ANTIRUA 206.60 km®, LRI R SR N AR A IC 207 & e 4 P i b, Bl A4 7 3 R ek a4 Ak
AW & R, SN 10 Gk e i 2 TR T B AR R, 5] BV IR A R A R TR RO A R ROR ; a2 B R AR
R B 2B, 553 A R b % (0 A b LA R 3AG A 1 P b ) 0 3 1 b 8 S 3 3 e [ S 2 ol A T 34
T b R T T & R Y T SR, Sk T IR R X R A 4

iV ZR 40+ MR FH S B85 LR T e Bk 1 o 32 R R b A i FH O 1, G th O Tl R R R
FI G 18 AR 22, Je A6t 226,46 km?, Hrp 7 0 Bk ML T BLA 190,78 km?, 5 oK A FH b 5 1 R T AR
84.24% , Hogpx B Ry TR EE B FH s e AT TR, Bk AT AR 2, Jh56 A 195.26 km®, A1k
FH Hl 0B b e A TETRRIR 2 ST A ) FH B T B o T SR T AR Y 60% LA L, 2000 ALK, N H 3K 5 E
T8 Bt 1) 2 ™ i, AR e S A i B b, 2 AR, A TS B M A 4 A A e A A P X, A RUH
1EHRHTE AL

Zi b -SR-S B2 A RGN R G R AR AR R e B AR A TR R 1028.53 km?; FiE i
RERZ AL RN 263.54 km® 5 L R G ARk fe/ s, B AL TE AL A 189.62 km®
2.3 R AR G A S B G0 AR S5 AU/ B R R
231 “liH-BN ORI B A REAES RSN E

2018 4EFKAW T AE S R GRS MMELEAE R 419.11x10°%5C, Herp il R & A SR 55 M 315.05x10% €, 4¢
MRS AR M E N 82.62x10° T8, Tt R A SRS M 21.44x10° 70, = F REAEBMRSS M E 1 C
RN ARG SGNRGES>TEBER G, 1987—2018 4E5KAN T & A RGN LD R GRS (65 R 2 B8
B b L RGeS RS 2 BN /L SN R G T R G A S RS (R B a3 (R 5) .

i R G, 1987—2000 AERkb 9 A= 45 R G R S5 M (B I B 8, 816325 19.21% , R AR 28 R G0l
FM IR, AR -2.63% , Hofth = MR IR A 0 A2 28 R G R &5 I AR fL 5/, X — B SARF L i AR 38 R 5
J 55 1 BT R AL Ay T ), 17 bt P A 2 R 4 R 55 ¢ (1 BT R Ry 171 1) 5 2000—2018 4 LU Ml 3R 8 b 45 2R g AR 2
RGIRS N EAE BN, SRR SR, 2000—2018 4FF 42 AT — B 301 45 25 19 A4 25 R SR 55 (A8 b 55l
B, BE A S R GRS I AR F N 11.34% , /NFIRHLAY 33.14% , HX — 308k i) A 25 2R 40 45 (B o1
BRMECAIE ] HoA ek, R 1253.85%10° 0, AR I AE R R GRS IMEA LR K-8.13% , HAE S R G RS M8
TUERE R ) Hofe/N, i -542.85%10% 76, T R GeH,2000—2018 4545 1 b2 A i A 28 R G55 I (48 1k
RINRFRT—IHY , Herpopk b AU R, £ AR S R GRS AR R i K, A 71.23% , [RI i #k b i A
BRGNS M ETTRE R 1E 7 HA K, o 339.69% 10* 6, 78K Ll Hi-2R - 85" 2 & R Ge v, #f i i A
A B K B A2 R GRS W (AR AL R RS 30T Bk X 45 A 25 R G 0 A 745 R B8 IR 45 I A SR (EL XS R e 1)
Hirp [ 1987—2000 4F 8k X 11 3th 22 58 R 55 0 (B D ik K, 2000—2018 4EFFHBXT 2 R G AT R A R
Gl S5 AN DTHRECK
2.3.2  “LLHE-SRIN-TEE B A R G P RIRL

sk RS R GRS AU S IMEANE 3 iR, AR RGE RS B YR, £ RG] 55 41H,
WL R S 37 Ao TEAE, 18 L T fl, A R i 67.27% KU 2 15 32.73% s 5N R Ge b 45 2H 0 1E 14,
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10 4 E, PHRIDG AR 1 81.82% , AUHTOC AR 15 18.18% ; e BE R GL T 55 AN IE(H, PHFIDE AR 100.0% . 5K
WE G RGP EB RGNS B PMRIEFR (5 R TR 2, BV 5 28 G i B 1) 85007 T ASUA 2801, v g
RIS RGNS Z BN PR DG AR | L AR 50 AU O¢ SR AR (AL 40 i 55 5 LA e 55 22 18], sl A2 25 &
G AU G R A BRAE A 5 IR 555 HAB IR 55 =2 T

* S5 1987—2018 F“ ILih-FiM- KR ESRAESRERSNMET LR THME

Table 5 Changes and contribution of ecosystem service value of “Mountain-Oasis-Desert” complex system from 1987 to 2018

ERREMSNE il SURRE
ERRGRA T Ecosystem service value/ ( x10875) Change rate/% Contribution value /( x10%7%)
System types Land types
1987 4 20004F 2018 4F  1987—2000 4F  2000—2018 4F  1987—2018 4F  1987—2000 4F  2000—2018 4f:
I RS B 6.04 7.20 7.21 19.21 0.14 19.37 64.22 0.00
Mountain system hsth 131.66  131.60  131.62 -0.05 0.02 -0.03 -0.01 -0.01
Hih 116.87 11380  113.85 -2.63 0.04 -2.58 -160.39 -0.08
s 1221 12.06 12.30 -1.23 1.99 0.74 -0.08 0.21
RFIH 19.01 18.98 18.98 -0.16 0.00 -0.16 -0.39 0.00
Ik 31.30 31.87 31.09 1.82 -2.45 -0.67 5.76 -11.92
/NE 317.09 31551 315.05 -0.50 -0.15 -0.64 — —
ESIES Bt 29.92 31.74 35.34 6.08 11.34 18.11 32.10 1253.85
Oasis system it 7.94 8.18 8.47 3.02 3.55 6.68 0.11 1.69
Hih 8.53 8.63 8.17 1.17 -5.33 -4.22 0.04 -14.55
1 3.51 3.41 4.54 -2.85 33.14 29.34 -0.01 9.66
RF 13.80 13.40 12.31 -2.90 -8.13 -10.80 -8.58 -542.85
K3 13.35 13.82 13.79 3.5 -0.22 3.30 0.07 0.00
NI 71.05 79.18 82.62 2.76 4.34 7.23 — —
SRLEN B 1.90 2.12 3.63 11.58 71.23 91.05 7.51 339.69
Desert system it 1.58 1.72 1.93 8.86 12.21 2.15 0.80 1.20
B 2.63 2.62 272 -0.38 3.82 3.42 -0.01 1.08
firsa 1.41 1.38 1.28 -2.13 -7.25 -9.22 -0.01 -0.12
AF I 8.66 8.87 8.73 2.42 -1.58 0.81 -9.69 -31.72
K3 3.10 3.03 3.15 -2.26 3.96 1.61 -0.02 0.07
NI 19.28 19.74 21.44 2.39 8.61 11.20 — —
A3 Total 41342 41443 419.11 0.24 1.13 1.38 — —

it R GE R TR S5 SRR 55 FISCAAR 55 FOM PR RI S &% it 45 R 55 5 =35 Z AR UM G & | A
PR BN LR = DI RE A RURHAE 7 D BE 5 H A e 55 DhBEZ ] ARG G & 0ty TRt e th s | 32 Ho i 4
R RS TS R 9 IR 55 DU RE T B, Bt e S B 25 A 7 P 3, S T 1R A 7 S RE A URL A 7 S R,
A 2SR S5 B RE Z 3 B L SR S Bt 22 I | b S A R b S i B R A BRI A i S A T 4 -
TRIFAE SRR S5 D RE T K B Lol A A P FAR g e 228 | 3R P JBAL, J5UA 19 A2 25 RS Bion, 429
ZREVE T, iR AR Y Z R PE AR AL Se 2 RO AR e 55 DhAE R S B N B3, SR R GE b 1Y il 55 5 At il
% Z ARBUNAUITCF , BARR DU 5 (LR 5 D RE -5 HL A 55 2 e 22 18] BRSO 2%, 30 TR st e o
Bt FEAE A2 A FHIRRNIRE A )iz 0, 23 AR A8 PR R BRI i AR A5 19 IR 55 Zh BB L2 BT Bt
B MERGET, S LB RGNRI: Z BRI R , I O AR U Bkt 2 )5, i A= R E
FAAE R 55 T RESE T, () ik A FH b2 Sy Bt 25 A 2 o, AR VAT | 3RO (A= W) A 55 I 55 D e
BEZ 2T, 2 A S RGUMR S5 Z 18] S BLIE R A PR R SC 2R

3 iTFig
KT - - A RE T RE WX R LB W T B A RGP SR T RS 50 2
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RFAIE, B L S5 0L 2R 9 Hh L R SO R 5, 2 S5 UL AR S8 B 3 D R o, ST AR S R R N R I, AR
FERI 3 L 3t 28 G R e i A/ R ARt B A X D0 38 48 BV S Rl oAl , SEOIIARE 45 538 T 1) F AR AR SRR AR L 7
3] 73 28 28 GETE BRI M SN A T HB A AR D3 E 18 B S 3 o e, F2 2025 IR BB S 30 P s i st i
F TR A, . A e AR U, FUAR S B A RH X DU BE i Bt A 3 o T 2t B A

HIECESS

FP

6.33

-2.11

-1.73

-0.26

-0.79

-0.31 0.39

-2.71 |-0.43 | 1.29 | 1.57 |10.29 | 3.43 | 8.86

-19.00 (-3.00 | 9.00 |11.00 |72.00 |24.00 |62.00

-0.66 (-0.10 | 0.31 | 0.38 [ 2.48 | 0.83 | 2.14

-1.46 [-0.23 | 0.69 | 0.85 | 5.54 | 1.85 | 4.77

B

FP

14.38 | 6.37 | WRS

142 | 0.63 | 0.10 GR

230 | 1.02 | 0.16 | 1.62 CR

-5.75 |-2.55 |-0.40 [-4.05 |-2.50 EP

120 | 0.53 | 0.08 | 0.84 | 0.52 |-0.21 HR

0.89 | 0.40 | 0.06 | 0.63 | 0.39 |-0.16 | 0.74 SC

7.67 | 3.40 | 0.53 | 540 | 3.33 |-1.33 | 6.40 | 8.60 | NCM

6.05 | 2.68 | 042 | 426 | 2.63 (-1.05 | 5.05 | 6.79 | 0.79 MB

9.58 | 425 | 0.67 | 6.75 | 4.17 |-1.67 | 8.00 |10.75 | 1.25 | 1.58 | ALS
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TRHR G

FP

1.95 | RMP

18.50 | 9.50 | WRS

1.12 | 0.58 | 0.06 GR

1.28 | 0.66 | 0.07 | 1.14 CR

6.17 | 3.17 | 0.33 | 5.50 | 4.83 EP

1.76 | 0.90 | 0.10 | 1.57 | 1.38 | 0.29 HR

0.74 | 0.38 | 0.04 | 0.66 | 0.58 | 0.12 | 0.42 SC

6.17 | 3.17 | 033 | 550 | 4.83 | 1.00 | 3.50 | 8.33 | NCM

4.11 2.11 0.22 | 3.67 | 3.22 | 0.67 | 2.33 | 5.56 | 0.67 MB

9.25 | 475 | 0.50 | 8.25 | 7.25 1.50 | 5.25 |12.50 | 1.50 | 2.25 [ ALS

W BERER AR

B3 E£5RGEREMNVEEHRXR
Fig.3 Tradeoffs and synergies of ecosystem services
1.HEZ5 IR %5 Supply service( FP ; ¢ 7% M2 42 7 Food production; RMP ; 3% 7% JFURL 42 7 Raw material production; WRS ; 275 7K %5 P {1t 45 Water
resource supply) 2.7 .55 Regulation service( GR: 2675 A5 Gas regulation; CR; /R %P T Climate regulation ; EP ; 7% it b ¥R 35
Environment purification; HR : 275 7K (47 Hydrological regulation ) 3. 32 #5255 Support services( SC : %/~ 13 f4F Soil conservation; NCM ; /R~
4 F5 AR JEFF Nutrients cycle maintenance ; MB; 2678 4k 35 42 ) 24 P Maintaining biodiversity ) 4. 3CA6 /IR 45 Cultural Services( ALS ; 7R3 it 3 4
FWL Aesthetic landscape supply)

WA, B A RGP ES IS MR R I R G SR RGBS TR RS, TR eI I 1 s
A 25 R G55 WS A BB AS RE S 0 FETF R G v M A 35 R G I A5 WF e I 2 3 U, 4 1 11 L st
BRGNS T A s, (i DX oA T 2SRty 7K SR 5 3 25 3 A1 5 0 AR AP DX o0 A 232 i il
B HU AR A M AT | I S AT P A S R GRS I EAS A5 R IEAR W) 5 R ASBIE T 4 B, L &R
G HRU 5 2 T B B AR B A AN ORE A 7 5 A AR 55 D RE 2 1], Sk 2R G AL 56 AR R 2R A E AL 3F
B9 HAR AR 55 D REZ 18], 102t T 5245 R G L A P 23 AU J&y A B 4% 1 2R 8 AN TR] L A A A2 A XL ]
SEMIE R, REFE RO X AES REM S5 W & B, SR T 78N H 84 1 DU L K 9 U8
BEa 5 LIRS AU 5 28 W35 T P SURN G DX Sl el Tt Al MR A7 5 R SR B AN NPP 22 (8] 35 D A Al
RE MAELE S 7 DO ARIAE DCORUEE | BEE R4/, AR S R GRS Z AN G R AL KA T A ) 748 5 i 4 XL 4
AUV AR B AR S R GG WA R LB A 5 7 K e 0 - SRR AR R [ b 28 2 i) B R AL G R
AU AR AR R G55 S AN TR ST RUBE AN RIS X3, AR AN (] ) i R 4552 0, AS [ A 25 R G0 A 95 =22 ] Y
G S PRI SRR AR . ARFFATET RGBT TR, S 5B 2 REA % IR TR R T &
B RGP A BRGNS AU 5 ORI SC R IR AT X LA ST, WA 21 2 & REEH A B RGNS Z A 1 K &
AR,
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“ -SRI A R Hoy R W i Y M e R S LS R R e, i RS+
MR UMK N 4y ARG T 5 DOK PRI IR 45 B2 A A T RE s SR U AR S8 -t 28 A0 LU el 1
HE AT RN ERX REE P A0 A A 15 DIRE ;i RGP AR BN 8 4, e 55 19 A= 2535
Bl HOSOATEAE R AR S U X, D4R A 5 R G R, SEAE SRR E S AT AR BUw” , F it — 2 Tt
L Hb R 2 AR K DR 7 S A A T RE , AN Tl JE U 2R e /K B IR K DRI P S 2R e Bk ot el i Pt 5 HoA A=
ASTE M2 (6] A9 5 2R | R G Bl 3 SR 285 A R T B0 A MR 5 10 R PN A DR T B, P 3 ARk s 7R AR 3P 4
BA FEBAE B RTER T i i N T a2 07 50l — P P RS B R S BUR BE J7 , B kS B e, 4=t
P RUERG S A S —SR I 2R — iR A A P, REREASE S5 R G M AL AR R et % T R Z M)
JRRIRE A SSUR BL 3l , SRR R GEXTAHAB R G MTHBE R, S B 5 RS FrLE K

4 Lt

(1) TR A R G0 2 I SARE , R LU R 58 Rk R G AL e R G ; &5 T R 50
PR S AN ) 1) R TR AE , L3t 2R G AR R4 A 3 | U 3R G AR R e I A 32, S B R ge LUK
I HL R =

(2) WF5E Y ,2000—2018 445 R 40 1Y L b A HABfB A 1987—2000 4 FE A58 %N, 2000—2018 4F, 4¢P &
g5 Bk R £ P B N B 22, 43001 Ry 363.08 km® 1 174.12 km?®, [A]BF, 200 Z2 55 rh Bl R e 45 s 1 X
A IR B 5 A, 4351147 70,819 711 78.23% . 46 F 258 - M GRS I < L 2R 5 LA b s i Ml o =
M R Ry ] 200N 2R 8 A AR s 2 B b o R R P st RBE b 2 s 1 FH M A 1 32 V88 2 6 DA R FH b e
A FE AT FH st 2 i B T A A

(3) WHFEIIP , SRR 6 R G000 A 25 IR 55 (I 4 A% 22 088 o e 34, v o b 2R 45 19 A S IR 55 0 £/ DN s
WD S R GRS R e AR AR S5 I (A S B I A & R G A A IR SS H fE O R O 1L R e > 4
MARGESTRIE RS, 45 R 58P A MR 55 O (EL STk iR R 9 S Bkt , JEIE 2000—2018 4F X 2 2R G2 19 4 25
R 55 B DTk Bk, iy 1253.85%10°7E,

(4) SRABTHT - 3t ] FHAS A0 A 25 R GENIR S5 DR R RO R TR0, He P e i R G A S R GE I 55 Z 1
PRI G AR i FR G TR OC R IR IRAE R IR 55 5 AR 55 Z ), O 2R 4 1L 32.73% , ¢ A 35 2R e Hh Al
KFRNAIAE TR 555 HABM S Z 18], SC R 1 18.18%
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