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«

Abstract; According to the “Guide for the Demarcation of Ecological Red Line” , this paper first demarcated the ecological
red line area of the Tarim River basin based on the evaluations of the importance of ecosystem service function and the
sensitivity of ecological environment. Then the ecological benefits after implementing the ecological red line policy was
evaluated through the FLUS scenario simulation, ecosystem service value ( ESV) estimation, landscape pattern index
calculation and spatial autocorrelation analysis. The results show that; (1) The total area of the demarcated ecological red
line area is 133721 km’, accounting for 13.01% of the total watershed area. Among them, the most sensitive areas of land
desertification and the most important areas of biodiversity conservation accounts for 60.21% and 30.59% , respectively. The
net primary productivity (NPP) of vegetation in the ecological protection red line area accounts for 40.81% of the total in

the study area. The average value of NPP within the red line is 4.61 times that outside the line. The demarcation is in line

with the principle of “a larger service in a smaller area”. (2) The ecological red line area provides 44.55% ESV of the
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whole basin. The contribution values of the other ecological service functions except hydrological regulation function are all
more than 50%. From the perspective of ecosystem service value structure function, regulating and supplying services are
the most important functions of the ecosystem; From the perspective of ecological function regionalization, glaciers and lakes
contribute 52.28% ESV to the red line area, which plays a vital role in the ecosystem service function in the study area.
(3) Through the comparison of ecological landscape pattern scenarios under different development goals, it is found that
after the implementation of ecological protection red line policy scenario of returning farmland to forest or grassland and
protecting key ecological function areas, the ESV in 2030 will increase by 11.96% over 2015. The area with high ESV will
increase by 5.95% and the area with high ESV and low-risk will increase by 6.37%. Compared with 2015, the watershed
ecosystem will be more stable in 2030 with a higher capability against risks, and the configuration of ecosystem structure is
better. The most important high-ESV-high-risk areas and most of the high-ESV-low-risk areas for the ecosystem function of
the Tarim River basin were delimited within the ecological protection red line. Therefore, the ecological red line policy can
provide a direction and theoretical support for both the ecosystem stability in the Tarim River basin and the sustainable

development of “To gain gold and silver mountains, as well as clear water and green mountains” .

Key Words: ecological red line; ecosystem service value; landscape pattern; Tarim River basin

R IE 22 D5 B e A2 i R AT R PR FEAG L, > 3 F2 0 3 1 v [ A 20N e R Ji | Jis v B 1]
CHEZSICW BRAR | e R N RS T A AR BRI R KT, 1SR A 2 [ Y I P AT B A G O A A 2 A M Y O i
F—REPRGEIE ) SR — R O TAE S TREE AR [ GEBOR 1 32 2 2 B R, SR BUR AE b A
HLR ST R AR TR VPG, B A S IR AR BOR Y . AR SR AT AR XU A 1 b A AR 2 37 37
S 2 A PP AR ) — Pl 223, B SO < DRIE M A 470 AR 25 2 4 MU RE LI A= ) 20 R P i 75 1) i R 2B 25 T
B AR S AR AP AT DX R P LA A o A A T RE R TR T 08R TR TR A 1 DX [ e 2
B M2 3 R K A A A R A M A A . 58 AR S PR AP LD AT AT R A DR, o 47 [ SR IX ] 4 A 2522
& ARG AT 2o MRS SR AN A S SO B B T o A IR S E TR EAOR R
LLARIX AR R] 22 TR AT B3 DX L 2 5, DA oy JE | I AP A — 35, 3 s A7 B IX P 2L R oA 77
TER BB EESE 25 B0 SR AL G B T LUk TR Rl AR A5 1 AR P K ) 4 () S A kLB
AR ORI LL LR A — KB U ke, B TA T B AR AR T R AR R 1 A 2 AR AP LD R X R O
TEMEERR b HEAT ML DX AR | WA T MR RE T 1T

PR RGNS RS A BRI DO SR TR B T2 R, BE A S R GRS M R B A 43
AR R ME W, O 58 AL PEA RE RIS 2] TS Z RIS LA S R GRS M (E A
Hth (¥ R WE A O R R34 2 Bai 4 SR T — R B R -BOR 104 35 R G IR S5 HE AR ST A 3
TRAPZLERIX I, 73 A7 28 W A A5 PR LD AR BRI L ¥ T (9 BRI I 55 s AL ) mT LA s/ B S A A Je =2 ] 4
J& 5 1 I 2 T A 25 R G 55 VP 7RI PR DX O A S AR 2T R 3 i s ) 42 2 5 O Al (A 5 A
TR E R ) Y A A TR X AR S R G IR BT R A AR TN AR R AN PP S AR S
F G55 BN AN AL S U DA IR T A A PR 20 X AR A A A A R S P S PEAG 48 b
PREZVEN T IR ARE T AR SR P LR I A 530 o g n] DL ey s sy B O A A T ) o A 2 fR 4
LA X O F LA T Al A R LL LR ORI 2R AR 2 — A Rl

B BELART o 3 P i DR ) PR 03, X ] 57 PR il X 228 T A JR A 25 SO Bkt 3 2 i AR EE A A
Mo MG K S IEE 0 T, R A 25 SO it B A | 35 AR A A8 B ) 15 AR SIE. 77 AT A5 A O e = 325 1L
AT AE A T K N A TR AR AR = FELR G 7 R AT i AR S T AR B A
oAk AR L BRI T 0 B AR T T i X R R AR ORI T AR 47771 k) S A
SLLLM AT, AL 45 A ARG B RN S P S i Pty A R ORAE B, SR, 12K 7 T vk S AR AT T 9l

http ; //www.ecologica.cn



7382 JAE = 41 4

R AR BOIR , T AR R rp LU R A A R G e e 2 1 R R U ONPP AR PR A Ok
A2 R GUMR 55 T RER) 22 51k

AHFTE LA A AR AP LR E 45 1 ) R A | £ 25 RS HELAR T 7 Jol A 25 2 RE AW B 58 DR A 2 3R B A i
SEIX, I oK 1 S5EA8 11T e X0 5 AR S R 214K T 3 2148 DX A= IR 55 T RE S S PAG , LR A 25 AR 4
BORAERTFEIX AR A A A1 7 P 9 Sh A AT, B b B AT 7 3l ) AR Sk = b ) FH R A A e 5
AR

1 HREHER

P& BRI 38 ( 71°39'—93°45'E,34°20'—43°39'N) v TR 4t 5 /8 B i6 X g, S B 1.028x10° km?,
SRR E R K BRI (R 1) . B R 4K 2179 km, p1 AR SE TR R R AT AT 5 S R A T, AR
S KB R I K S Rk B0 A7 X M SRS 0 I e P R K R 2D 28 ks B T T SR A R R T RS
foE! ) AR K AR 17.4—42.8 mm, 4R 10.6—11.5°C P2 4 i 1] 218 80 LA A 1) 3t R 55 3

42°N

38°

e A [ W

340
T

[ W #wh/m
i - 77623

0 500 km
| B k750

75° 80° 85° 90°E

B 1 BEEAARE

Fig.1 Tarim River Basin

2 HEAEERE

2.1 BRI A

B 1 2001—2015 4R I0—UAEBEHE £ (NDVI) 9501 9% AL 7 7 (NPP) FIZEHUE B8 (ET) |, 43 3
VR T 26 [ [ FA A AT R R NASA $24Lf9 MOD13Q1 . MOD17A3 F1 MOD16A3 %t#i ( hitp://reverb. echo. nasa.
gov) , A A HER 53000 250 m 1 km 1 km, 283 BB S0 (8 52 | HE IR F R A S5 FLAL 3L, 75 23 HLR
IR 2001—2015 4ERYZAF % H AR

G Bk AR R FRTRXL H BB DL R 4 ARl s 85 s R IR TR R 45 B o iy

http ; //www.ecologica.cn



18 4] TR A TSR LA T B AR Y M R R AR S 7383

Hi A TR BAESE (https - //data.cma.en/) |, 35K F§ ANUSPLIN J8i {8 77 35 £ #5015 235 BUR WA 1 km
SEE RS K,

P TEE . 1995 4F 2005 42010 42015 4 4 BB RS R B L N H .GDP T4 E 30 m +
o R FHAE 8, SRR UE T E Bl B B IR IR IS B 22 850405 0 (hittp . //www.resde.en/) o B AreGIS 3453 1 31
REFRICE 250 m 7 HFE s Bt 14

LA ESHE - 350 SR UR T b [ RL 2 B e nt RIS T R P 10100 5 - HERUHE R B R R AR A
(DEM) 5T~ H B2 [ 58 = F- & (http ://www.gscloud.en/) o i T 7K E5ah e U5 7 [ ZERHE B A =2 iRk 551
£ (hitp://www.cnern.org.cn/ ) oG8 — 38 BT g 380t X A P4 RO, #F 5% o BT AL SR 0E 340 R F WGS_1984
Albers 5% , 25 [A] 73 FER S —H 250 m,
22 ik
221 ESRIPLLLAE Tk

FRAE CE AR R 8 ) 22 (AR 2017 148 5-) |, % S RCHE (4 7T 35 UM RN 9% X3 Y, P
FE AR (3R 1) XP A S T RE 0 T M A AR S S OB AT T VA X AL 25 SR AT T 0 SRR (R
2) , MHEIH—LE A S RGNS A A S HURAE DA AR DR 38R0 o = R A T (AR )
B (AU P (— MR ) |, B R, PR A T B A T A AR S I B AR AR X I A A AR P AT
X,

F1 ESRPLAKINENHET E

Table 1 Calculation method for red line delineation of ecological protection
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Fig.2 Results of delineation of ecological service functional area, environmentally sensitive area and ecological protection red line area
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Table 3 Ecosystem service value of each ecological function zone in the red line of ecological Protection in 2015
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Table 4 Different land use scenarios

e RN B I, IR
Scenarios Year Basis of Simulation Restricted area Restrictive policy
S1 2015
S2 2030 Marcov FHU #5274 W KA K
s - A N
% 2030 %ﬁfﬁiﬂﬂ P HE (2016 l@ﬁ{;fﬁggmkﬂkmﬁw iy 1k L M 2 o B
S1.1% % 1 Scenario 1; S2:1% 5t 2 Scenario 2; S3:1% % 3 Scenario 3
F5 FAEEHLHFHAER km’
Table 5 Land use area in different years
AEAy b b, Hidh Kk AU Rt &1t
Year Farmland Woodland Grassland Water body Building land Unused land Summation
1995 24537 10906 285429 38053 1592 667504 1028022
2005 30687 13664 2764380 39758 1640 665794 1028022
2010 36044 13151 273140 25604 2279 677805 1028022
S1:2015 40790 12936 269271 25847 2544 676636 1028022
S2:2030 54453 12335 258153 26534 3423 673125 1028022
S3:2030 39917 14333 299187 30246 2926 641415 1028022
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Table 6 Ecosystem service value under different land development scenarios

EeigiiSiy PR S SR ST AR5
SR Supply service Regulating services Support services Cultural services At
Landscape types XY AW Wl kL BEEEE BB . Swmin
b L R ) -
S1 98.35 34.62 68.06 26.99 963.81 32.59 3.07 29.86 13.20 1270.56
2 98.51 34.37 65.93 26.25 955.67 32.99 3.15 28.94 12.80 1258.60
S3 112.95 37.76 75.03 29.18 1081.64 35.38 3.31 32.75 14.49 1422.49
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RS T ARABR I BRI DR TR M R P 03 B A 2 PR A 41 2 DX ) S A O P AR A
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Fig.3 Spatial pattern of land use in different scenarios
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Table 7 Landscape pattern index of different land use types under different land development scenarios

SR SO T A SO0 TR A SO H
A+ b 2R Landscape fragmentation Landscape isolation Landscape dominance Landscape structure
Land use type index index index index

S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3

Bk Farmland 0.089  0.047 0.109 3.754 2.045 4.249 0.045 0.049 0.043 1.180  0.647 1.338
Mt Woodland 0.852  0.890  0.716 36.687 39.321 30.339  0.056  0.050 0.043 11.443 12.251 9.468
i}l Grassland 0.056  0.073  0.038 0.452 0.539 0.335 0.260 0.259 0.255 0.216  0.250 0.171
JKAR Water body 0.615  0.575  0.417 15.591 14.695 10.980  0.086  0.076  0.063  5.002  4.712 3.515
A HL Building land 2.507  1.615  2.039 319.896 190.797 250.880  0.029  0.023  0.021 97.225 58.051 76.288
AF|FIHE Unused land 0.011  0.021  0.052 0.079 0.109 0.183 0.524 0.543 0.575 0.134  0.152 0.196
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Fig.5 Spatial coupling distribution diagram of ecosystem service value per unit area and ecological risk index under different land

development scenarios
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