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Abstract ; Identification of spatial zoning of ecological functions is a prerequisite and fundamental work to support the
management of ecological assets in nature reserves. In this study, the spatial and temporal evolution characteristics of land
use/ cover types, ecosystem service values and landscape ecological risks in the Qilian Mountains National Park Qinghai
Area from 1998 to 2018 were analyzed by applying remote sensing, geographic information modeling, landscape ecology and
GIS grid methods, and four types of ecological zoning were constructed by Z-score standardization. The results show that
(1) Grassland in Qinghai area of Qilian Mountain National Park was above 55.00% , and the total area transferred between
land use types in Qinghai area of Qilian Mountain National Park during 30 years (1998—2018) was 102.49 km’, among
which the largest area of medium-coverage grassland was transferred out, which was 34.83 km®, and the largest area of
artificial grassland was transferred in, which was 24.61 km®. (2) The ecosystem service value ( ESV) of the Qinghai area of
Qilian Mountains National Park in three periods (1998, 2008, 2018) was about 27.4 billion yuan/year, and the ecosystem
service value per unit area was 1.7294 million yuan/km’. The water and wetland ecosystems contributed the largest amount
of ecosystem service value, accounting for more than 44.00%, and the alpine river source wetlands and cold temperate
coniferous forests were the high value areas of ecosystem service value. (3) The landscape ecological risk index ( ERI) of
the Qinghai Area of Qilian Mountain National Park in 1998, 2008 and 2018 were 0.2287, 0.2286 and 0.2310,
respectively, with an overall good ecological safety status. The landscape ecological risk is dominated by low ecological risk
level and lower ecological risk level, accounting for about 90.00%. The landscape ecological risk level of artificial
grassland, dry land and construction land is higher. (4) The Qinghai area of the Qilian Mountains National Park was
divided into four types of ecological spatial zones; ecologically secure habitat restoration zone (1), ecologically fragile
special protection zone (1), ecologically improved development and utilization zone (IIT), and ecologically preventive
conservation and nurturing zone (IV), based on two dimensions of ecosystem service value and landscape ecological risk.
The Z-score standardized four-quadrant division results show that the ecological spatial zoning structure of the Qinghai area
of the Qilian Mountains National Park shows a trend of steady to good change, according to which a differentiated and

targeted ecological spatial zoning control scheme was proposed.

Key Words: land use change; ecosystem services; ecological risk; ecological zoning; control scheme
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Fig.1 Geographical location of Qinghai area of Qilian Mountain National Park
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Table 1 Ecological service value equivalent per unit area in Qinghai area of Qilian Mountain National Park

A A MRS HIHE Ecosystem service DL FL SL HCG MCG LCG AG WW GS CL WL  OUL
a5 lex/Ls 1073.26  277.79 23991  304.93  246.85 188.77  366.17 1010.13  — — 643.96 12.63
Provisioning service JEURH A 505.06  656.58 54294  450.77 36491 279.05 479.81 29041 = — — 631.33  37.88
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KA DREs 1300.54 2601.08 2171.78 1948.92 1577.69 1206.47 1237.41 1174.27 — —  2916.74 164.15
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Cultural service
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land ; WL 7731 Wetland ; OUL ; HAth Ji#th Other unutilized land
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Fig.2 Statistics of land use area in Qinghai area of Qilian Mountain National Park from 1998 to 2018
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Fig.3 Land use change transfer matrix in Qinghai area of Qilian Mountain National Park from 1998 to 2018
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Hth kAR SR A S R S0 ESV AL R, ESV ki 209N 14.76%—14.97% F 2.50%—2.54% , H:
HaK ARV S 3 ESV SR HFLE T Rt #1998 4E 18 6.95% 10° T /0 31| 2018 4FEAY 6.84x10°JG, Jii /> T
1.64% , BHIESREH ESV TTHkE7E 43.00% LA L, Forp s 8 36 B F L ESV fieim, 3 /NI 23 1 R 65.40x
10°55 ,65.36x 10° TG 65.53x 10° 7T ; FH A 35 & Bl ESV 1 31.93x 10° JC & 32.22x 10° ST 2 0] | K75 55 & B b
ESV 7F 21.59x10° L& 21.69% 10* T2 8], 5351 5 ESV ) 11.68%—11.78% F1 7.89%—7.93% ;2018 4= N\ T4 &
H1 ESV 40.29x10° T, A 22 3R AL B iR BRAS B T RE 7= Y i i B AE RS . A S R G2 R X AR
RGN B B4y, H ESV STk A 10.18%—10.21% , H: b 1998 4F 2008 4 2018 44 Mt ESV 4351
15.42x 10° JC  15.41 x 10* JCHT 15.43x 10° JC; #E AR AR ESV 7E 12.50x 10° JC £ 12.51x 10* e Z 8], (5 ESV
4.56%—4.57% . S BT HEAY ESV BTN, 251 0.11x 105 T5H1 5.64x 10875, 42 1 25 iy bk
Hk A T IR X ESV A =R, AS [R) 78 26 B s s 25 A A AL TR A3 Ll ESV 14K,

F2 19982018 FMELERAEET BRI X I A ARBESRERSNMER St

Table 2 Ecosystem service values and percentages of land use types in Qinghai area of Qilian Mountain National Park from 1998 to 2018

R 1998 2008 2018
Land use type ESV/ el ESV/ L] ESV/ o
103JC Yuan Proportion/ % 103 JC Yuan Proportion/% 103JC Yuan Proportion/ %

DL 0.11 0.04 0.11 0.04 0.11 0.04
FL 15.42 5.62 15.41 5.64 15.43 5.64
SL 12.50 4.56 12.51 4.57 12.51 4.57
HCG 65.40 23.84 65.36 23.90 65.53 23.97
MCG 32.11 11.71 32.22 11.78 31.93 11.68
LCG 21.64 7.89 21.69 7.93 21.59 7.90
AG — — — — 0.29 0.10
Ww 73.50 26.79 73.29 26.79 73.18 26.76
GS 6.95 2.54 6.93 2.53 6.84 2.50
WL 41.07 14.97 40.36 14.76 40.40 14.77
OUL 5.64 2.06 5.65 2.06 5.64 2.06
3T Total 274.36 100.00 273.52 100.00 273.44 100.00

ESV: AE BRGNS E Ecosystem services value

BTG ESV KT (26 3) , BT ESV AT LUHSE Ry = ASBEGL /K SCIET S E T4 — 8 g, 1 ESV L
=T 57.00% ,1998 4F- 2008 4FF1 2018 4F7K SCIA 5 M B 435114 113.68x10° 7T, 113.18x10° JL Al 113.06x10°IT,
G B 39 R 44.52x10° T . 44.50x 10° TC 1 44.52x 108 TG A SR K 484 FRES ik SR
FF W KR IR AELS R T BT ESV AU AL, 5 ESV HBIE T 38.00% KUK N A= I 2 REE S K AR > 3R
B Al > SRR > 62 5O S K IR AL 45 5 JRURHAE 77 WA RS TE ISR BRI ESV B =R, ESV 1E
10.00x10° JCAE AT, 7 EANE 4.00% , AR LLAE R« o EREE /K SCRAY iy oK BRI AR5 46 A S i 55 T
RETE L, ARl UL AR | Seak AR i Jal v 23 b 25 ) i b X Bt T AR AR S = AE S R SIS i B E K
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F3 19982018 FRZELERAEEBFREMAESREEREMER AL
Table 3 Value and proportion of individual ecosystem services in Qinghai area of Qilian Mountain National Park from 1998 to 2018
J— 1998 2008 2018
Feosystem service 8E;SV/ H:@J sEEV/ H:T?H 8ELSV/ l:l:{'ﬁﬂ
1089 Yuan Proportion/% 10°JC Yuan Proportion/% 10%JC Yuan  Proportion/%
HEZE IR 55 T 3.57 1.30 3.56 1.30 3.56 1.30
Provisioning service JE Az 4.86 1.77 4.86 1.78 4.87 1.78
KB 10.76 3.92 10.70 3.91 10.68 3.91
P IR 55 AT 17.26 6.29 17.25 6.31 17.26 6.31
Regulating service AAEIE TS 44.52 16.23 44.50 16.27 44.52 16.28
Wik 20.53 7.48 20.48 7.49 20.48 7.49
IR SRS 113.68 41.43 113.18 41.38 113.06 41.35
K AR 20.81 7.59 20.79 7.60 20.80 7.61
SR S5 TR 1.57 0.57 1.57 0.57 1.57 0.57
Support service L/ EZ s 24.51 8.94 24.42 8.93 24.42 8.93
ARG Cultural service B S=eUl 12.28 4.47 12.21 4.47 12.22 4.47
A3t Total 274.36 100.00 273.52 100.00 273.44 100.00

MR TE AL ESV SR E (Kl 4) ,1998—2018 4F [ X
BN AL ESV A 172.94 Jio0/km?®, KK SRS R
Ly T AL ESV He i, HiAK Ik 1586.02 7 J0/km?,
HFHL N 656.83 J7 J0/km” , K ANEVK)N S Hb N 129.68
Tt/ km? s BRMRA S RGN AR ESV 305 , A ARHLh
221.34 J770/km? , FEARMK K 192.18 J5 70/ km? ; 5 7 5 J3F
FHh PO R R (I T R M TR LA T

1800

— A R
------- T

1200

EERGRSME

Ecosystem services value/( X 10*J5)

(=}

FLESV 433 159.89 Ji ot/km’® | 129.44 Ji Ji/km’ | A B 5 3 § §2E8053
— 2 — 2. jS/\é =]
98.98 /1 7L/km” A1 116.61 ﬁjﬁ/lim AR AR L<f i 2K Land use type
M) BT AR ESV S 50.63 T3 I0/km’; FE B AE B RS
BREME(TT 70/ km?)

Jot/km® B2 K R IR B S FE R L
PR AR E SR 5 el 8" B IRS
THRE M B B K IR SR | SARE T K R IRAL 45 45
5 A SRS TR (e . A TR L KR AR N T A S R G A 7 A WL s A R A5 I G
(R, LSSV USSRl N SR RE 7155 , TR AR R A 1 4 A S IR S5 A
DX PG AR = R A A R G, RA A Tk B RE Sy | 555 R B AR GAHE , T W A A
B TR TR, RS R GRS R I,
222 ERRGMRSIEZS AL

SET WA RSB T AR 2 R G55 (i 2 A5 BB nT AL s Al RS ik, DU RS 1 Bl X ESV 25 [A]
MR, R E RIS 45 A P9 X R MG U5 25 [R50 AT A% R K el X ESV 3 I AIRH B ( ESV<0.40x10°TT) |
AR E (0.40x10°TE<ESV<0.80x10°J0) 4 E (0.80x 10° JTE < ESV<1.60x10°JT )  F& m5 M {E ( 1.60x 10°
JE<ESV<2.40x10°JC) \H MM {E (ESV =2.40x10°7T) 5 MAEG , e B A3 2R R R B IT A% ESV 25 (M8 5y 4310
K 5), FIX ESV 25 ) Stk i 5, ARF ESV S5 BB ROMHL /NVE R S A Bl Iy A ey, LA
e (B DX R A3 A E BRI JGE AT | FC TR 5 ] IR G e FE AT YR DX, AT K R VR R AR S K R
WFE KGR A TR B % A S RE E RS, TR M EE e R AN K R, 3 A
81.00% LA b7k IF193.00% LA b (78 P b LA sy I (E 5540 o 55 5 BOm M (8 DX = 224 vh o A 7 bl X AR R

Fig.4 Ecosystem service value per unit area in Qinghai area of

Qilian Mountain National Park from 1998 to 2018
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Fig.5 Spatial mapping of ecosystem service value levels in Qinghai area of Qilian Mountains National Park from 1998 to 2018
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FEAFE I ABEFEFD ENHEMEESRS, B TRENEAE T AR RS, ABIRS e a5 4, 4
AP E AT 5 A E XA AT 53012 HACH 730, 52 IR A e (8 DRSS i 0 1 DX 81 Bl 3 A AR A
FEO 25 [l PP, B PO B ESV 78 HR SR X ) 2 A FL 3 s Tk, A b R IR 25 AL SR, AR AORN
T A A R G AP AR A DL ARG 3 A A MR A v (A TR 7 G2 88.90% , TE A MK
SR E S = B T R L 7E 81.009% LA I 5 v 7 5 e by | v 7 55 3 o b {17 6 38 5 e 1o v S5 M % L,
AR L 53 7E 93.80% ,90.30% (87.40% e AT 5 ACAMEVKN 5 1l (B As /K B A 135 Lok g 8 e Lok
JIRE B eI vk N A5 ) Ry A A (B A v A1 DX, pKOVAE R A3 L B 2 () o2 A8 FEIROK e Rk 4 R 5 4%
TIRAT 2B S RS T LA B 1 B R B AR SME AN A0 B A T A S BE A H At 4 M
FIHZERI MR A AR E RN T, AR FUAE 79.00% L) -, e FEFE I w0 L 7 A 3k I B S i 45 [X Bl .
PR, A S NESS , AR SIS M (A
2.3 FEAEAS KU 25 8] 4 SRR
231 SO AR SR Bl FRAE

1998 4F- 2008 4F 2018 4F el [X 5 WA 25 XU 8 B0 (ERT) 43 %10 0.2287 ,0.2286 i1 0.2310, A= 25242 4R 25 3%
AU (R 4) o MR FHZRADRE |3 A A 309 5 0 A 25 KU AR AL AR AE R AR AT IS0 R 4 2. b A i o
7 T b IR G R b K3k BRI 23 8h E I TR A VK E L ERT $5282 1T, BEARAR =
o BE RO ERT S 8l B B3 d i b A P ERT 4722 TR

F4 1998—2018 EPELEFRAETERFXEWAESREIEH R AHNE

Table 4 Landscape ecological risk index and contribution weights of Qinghai area of Qilian Mountain National Park from 1998 to 2018

- b ) P S H K8 4L Ecological risk index (ERI) BLHRALE Contribution weight/%

Land use type 1998 2008 2018 1998 2008 2018
DL 1.6780 1.7561 1.7564 0.97 1.02 1.00
FL 0.1644 0.1643 0.1645 3.16 3.16 3.14
SL 0.2505 0.2505 0.2505 4.50 4.50 4.46
HCG 0.1789 0.1789 0.1787 20.21 20.20 20.04
MCG 0.2019 0.2019 0.2025 13.83 13.88 13.66
LCG 0.2194 0.2193 0.2199 13.25 13.27 13.12
AG — — 1.5483 — — 1.04
wwW 0.5428 0.5421 0.5449 6.95 6.92 6.88
GS 0.3415 0.3425 0.3434 5.06 5.06 4.95
CL 1.0989 0.9699 0.8377 0.47 0.46 0.54
WL 0.3004 0.3014 0.3016 26.41 26.41 26.11
OUL 0.2353 0.2352 0.2349 5.19 5.12 5.07
LR AR

0.2287 0.2286 0.2310 — — —

Comprehensive ecological risk

ALK IR, £ A FH2SHY ERT 4% ] DUESE Ry =B g0 . B i i M ERLAE 1.0 DL L PRl
RS A S — B, 52 Ao rs AR IS TR B R, A A5 KU S5 G ot 5 5 /K 38 K AP vk 1 25 4L TR 6 3 ERT 43
WA 0.5421—0.5449 [0.3415—0.3434 F1 0.3004—0.3016 , J& T 5 WAL 25 XU 55 kg%, 52 RIS A A T
P msgm KR SR A 25 RGN SR R MG, R AR A T REAR Ak s HE AR H At 1 (I 35
Bt P R R OO A A KU B ARG AR UK IE AR S Tl FH b >0 7 55 R R > T 5 R
HiHE AL G E 7E SR A A% ), AT RE R FE A OULA: S RS LB, LR e A S R G b £
HAbAHL, 52 N T/ ERT AR ; A ARkl | 5 7 55 B2 7o ERT 4357 4 0.1643—0.1645 1 0.1787—
0.1789 AERRG 4 Mt , HRIBEE U THiae 1R, ERT &%, J& TH IUBg,

SN 25 XU STRRAN TR, TRV M o 7 P 5 %) O 285 XU B kAL R 7E 20.00% L L, X el [X
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34 Tk A BT AR S R GRS U (RN A 25 XURS: B9 A 28520 DX S5 A e 997

e 25T AR R M R 5 LV e v 7 5 8 e b R 7 5 3, S5O 285 KRGS D RAS A 13.66%—13.88% FlI
13.12%—13.27% , %F T LA B X Az 25222 A Jay T 3 350 5 7K sl At FH L R A PR KO T 25 4l T AR Ak
F14) S A 285 RS, BT RRAS EE 50 /0N , I 2 el DX S WO 2856 Sy F AN ] 22 A0 1 A 285 % 77 5 5 ) S O 285 RS 1
BRAEE B 1K, AR b T & R RS K, R 2 A S KU R, (1 H: ERT 2 3 o0 ¥, Ui i + ol JF
BATHEAERR R IR BT R A4 (e Bk b AL 29 R, T BRAI AR A PR B U T
232 SOWAEEKESZER AL

SR HT B SR 1 2 AR el DXL A= 285 XU 25 23 A IRV (ERI<0.20) ( AXAIRKUK: (0.20 < ERI<0.25) (Hp
XU (0.25 <ERI<0.30) B UK (0.30 < ERI<0.35) = KUK (ER1=0.35) 5 454, i — D Ge it XA [ 46
oA ST B (2R 5) , 1998—2018 A A 25 XU X Th AL AE BRI J5 B 1 AR fb ka3, 2018 AR MR AEZS
AU X TR AR AR /DN o Bl X TR AR A 49.43% 51998 4E 2008 4F 2018 4E #1725 XU X 1T AR 43 14 6409.24 km? |
6405.91 km® Fl1 6388.06 km*, f2 B B FEAKEE 35, 30 AFEFRAR T 0.33% 5 Az 25 KU X 5 fmg A 24 AU DX 1 AR 2
BRSCRE JE 14 1 AR AL R B, 2595k 2008 A 1) 5 A 25 XURS: T AR /0N, 43 901) o el DX TR AR ) 6.589% 11 2.32% 5 i A= 2%
AU X TR R B 3 | THia# B 1998 4E 1K) 143.53 km® B HNZE 2018 4E1% 198.34 km?, 3N T 38.19%, B+
WEIR AL b2 A R B R TR A S, 340 T N TR R T AR, 453 T RAR S 7 T % 3R Tt TR fb
H R A PR AL LA D RE AR F AR ICE RIRE 155, I N TR A SR e A T — R LA T
e A S AU IX T AR 5k

ARSI S R EE RT3 A A X ERT LU A= 25 XU 55 G0 RN 5 A 25 JRUBS: A5 2 o7 3 A, 43 33
i el DX TET R Y 90.11% ,90.21% F 89.78% 5 Hi AL 2 AU A5 0 3¢ e A5 2 KU S G 1T FR EL B8/ 0N, 43 i) J2:6.58 % —
6.65% 1 2.32%—2.33% , 52 el IX 238 A A5 28 A gt Jy I S 11 5 3 A s 03 sy A 28 XU, 45 T AR 3 A o Bl IX T
TR 0.91% ,0.89% F1 1.25% , 76 NN R PR 2R (0 2 [R5 T i A 25 XU 45 2% 1T RS I ] /g x) F el XA 2
GG REEARER, B2, T XA 252 A Jay DU AR 25 JRUBS: S5 ORI AE 25 KU S 2 o 32 S o
AF TR A I8k 0 e AV A v A 2 IR A5 T AR A 8 sl B4, £ e el [X ERT A6 38 A0 ] R | 2 el IX 5ol A= 2
G R A I TR U

£S5 1998—2018 FRELERLAEF B RENESKEERERE SLL

Table 5 Area and proportion of landscape ecological risk level in Qinghai area of Qilian Mountain National Park from 1998 to 2018

A SRR 45 % TR Area /km? LA Proportion /%

Ecological risk level 1998 2008 2018 1998 2008 2018
A SR Low ecological risk 7855.82 7874.38 7824.71 49.62 49.74 49.43
BARAEZS XU Relatively low ecological risk 6409.24 6405.91 6388.06 40.49 40.47 40.35
FpAEZS KU Medium ecological risk 1053.38 1041.32 1050.68 6.65 6.58 6.64

o =0a g N 55

Rﬁ‘e;’tily ﬁzﬁ}: ccological risk 368.70 367.52 368.88 2.33 2.32 2.33
A XU High ecological risk 143.53 141.54 198.34 0.91 0.89 1.25

2.3.3  SOMAR SRS 25 (] SRR

A A 250 XUy 25 20 I ] DX ) 0] 235 SRR 380 3 4 i 301 ] DX 0 A 28 RIS 2 ) R 4 8 (181 6) o Bl IX 50
A 25 XS 2 BTG A 2 IR DX I A A RS DX 32 3 e a3 A, b A 2 XU XA AR AT X A, 2 v A S XU
DX e AR A KU X 2 B A b o A B RIS R AIE . ELARR TR |3 A4 Bof I o 7 55 P2 R b, b 5 B R, IR 5
B A LA A A KU 26k 3 430 o HTE R 73.00% .65.00% il 54.00% 2647 33 /Bt 4 AR A 45 A= 25 R
W6 252 T AR (5 L2330 83.81% 84.07% Fil 83.85% 5 1998—2018 AF7E AKK  HiAth FH b DL #5825 KUK 25 4y
T, AL R 63.28%—63.66% il 66.12%—66.74% 5 1998 4F 2008 4F- 2018 4 7K 4 i) 5 A A 25 KU 45
G F A 5N 48.97% 49.23% F1 48.46% 53 A~ HATE i LA AR 25 XURS: S5 40 R v AR 2 IKUBS: SR 0k 32
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Fig.6 Spatial mapping of landscape ecological risk levels in the Qinghai area of Qilian Mountains National Park from 1998 to 2018
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T FR 5 H 351l 88.35% .88.32% il 83.34% ;1998 4 2008 4 2018 4F 7K A MK 1 5 1l LA A 25 KUK 25 4% A
AR S RS 254 0 A3 5 LT AR LB Y 79.51% (79.48% 1 79.37% 53 A it A 52 4 L, v A= 25 KUK 46 2 hy
3, 430 i LR 86.14% ,86.68% Fil 86.62% ;2018 4F- N\ T A4 b H TR o 1Y 98.32% Ay i A= 45 XU 45 20
LT AR 2SR XK A el DX 2R B S A 1L A ] R AR el AT A 5 RS eI AE A XU 5 9 = B v s )
ST Y R T ] DA AR AR A R, P AR S XU S ok 32, B AR R 1 B 1S L vk g e L ok R (e
B GARE VK E ) Y8 el vk A e A 2 JRURS: A e 2B A R S5 0k 3=
2.4 ERARSY XA
241 AEAEGT XA R

WX ESV ERT 4T Z-score brfi AL i1, 75 81 5ol IX /R 25 43 IX R BRG3 A PEl (11 7) A 285 43 1 25 [ R i
(FE 8) A B X G HE (F 6) 45K,

7 1998—2018 FMELERAEEFBRRESIERRIH
Fig.7 Distribution of ecological zoning quadrants in Qinghai area of Qilian Mountain National Park from 1998 to 2018
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T AT TR R LA 430 o TR 44.41% .60.72% \70.86% F1 78.15% 7247
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By, K AR g LAY 74.34—76.16% FITRFEHBTA AR (5 LUK 91.07—91.98% v T AE 28 %5 8] 43 X, 5 1 T AR
PRI 62.009% ) X383 A FEIZ A A 28 ] 43 IX

(3) SR GRS M —R A ARG X (TV) AR S B it 34, A 1998 4E 11 3066.89 km” H4 i1 % 2018
4R 3224.76 km®  B4HN T 5.15% ,3 NI EAL7 AR ESV KRR 211.01 J170/km? 210.28 11 70/km? H1211.87
Jiot/km® JERT 43504 0.1849 .0.1750 F10.1861, 7 Fel X 7= 35 i X 43 A 46 Hp | Hovb oA Ak i A L b 80.00%
(DS o 9] VA % St [61F  R
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1490.23 km® ,1481.31 km® il 1387.91 km®, N[ T 6.78% , 5 [ L ESV 7E 90.95—91.63 J7JG/km” 2 [f] | ERI
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Fig.8 Spatial mapping of ecological zoning in Qinghai area of Qilian Mountain National Park from 1998 to 2018

®6 19982018 FHMELUERAEEBREESHR G
Table 6 Statistics of ecological zoning in Qinghai area of Qilian Mountain National Park from 1998 to 2018
%I SR KT A& EL Grid number/ /> 2 Area/km” He ] Proportion/ % ZALR Rate/ %
Quadrant Partition type 1998 2008 2018 1998 2008 2018 1998 2008 2018  1998—2008 2008—2018 1998—2018

RAES RGNS
I T 3102 3098 2951 3035.45 3030.82 2883.58 19.17  19.15  18.22 -0.15 -4.86 -5.00
M {E- o A A KR X

RS RGMS
1l o 1782 1774 1669 1490.23 1481.31 1387.91 941 936  8.77 -0.60 -6.31 -6.87
PrE-E RSN X

TRAEA RGNS
il : 9433 9433 9537 8238.11 8230.67 833443 52.04 5205  52.65 0.02 115 1.17
AR A A MU X

HAEBRGIRS
v 3077 3089 3237 3066.89 3078.86 322476 19.37 1945  20.37 0.39 474 5.15
PRSI
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W LR IMA E 18 R A e R g o, o Al )l WA S B PRl i b e S R AR, ik
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Fig.9 Ecological spatial zoning characteristics and optimization strategy of Qinghai area of Qilian Mountain National Park
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