55 45 55 2 1 S & 7 i Vol.45,No.2
20254F 1 H ACTA ECOLOGICA SINICA Jan.,2025

DOI: 10.20103/j.5txb.202406121363
EBLEE  RETIR, A7 B M, A 4 [ BT A AR ERP 2R SR X AR 2R 2R, 2025,45(2) :539-553.

Wang R F,Zhu S X,Guo Z L,Lin H, Wang Q C, Cui G F.The comprehensive geographical regionalization supporting natural conservation in Xinjiang. Acta
Ecologica Sinica,2025,45(2) :539-553.

FEARRPESHERL

2 1 1 > 2 ol s 1 s N
EHLB  RER TR R B EZAA L ERBA

L destpol KA A S ARG 2208, dLaT 100083

2 rE Ol BEEF S B AR SR S E AR T, b st 100091

FE LA IR X R 2T R BT AR I 5 (Y BT R AR s Z 45 &4 AR B L R E Z BN EZ NG A% &,
H T LA R Bl S A A [ SR PR b AA 2R Al 15 B 5L BRI, BT DA DX 7 B 4R SHE BT 19 4% b LR 1 R A 30 43 S A Jd ) DX R
%o DA st SaE i MRS & EM IR T SR T A A O RN SR A K4y R HE AR Bl 3 4y
A% 5 TFEAr, i [ A SURRAE MR (SOFM ) 55 28, LIRSS BN SERE, 455 10 R LBk 4R Kot 5 e e bk 4 Bd e« 1 1
TR 6 B DU R 43 DX K1 BRI | AR 37 3 5 4 Bel 7 AR} 2 5 B4 RN TR 3B B = RS A5 LIMB 1E , TR Ak 72 432 SR 6t 1 SR AL i 1)
SR UL ARIE T XX 00 B RGeS R, BTEE A SRR ZR A B IX R R A S UK AR T 5 A
H AR B A IX (— 21X 11 A A SR X (98 1X) 21 4~ A SRR P L E Y i IX (=2 1X) 48 A4S FH AR AR 3 3 B/
DX PUZRIX ) e — 2 R 55 0 = 1L e W A i b 43 A A SR A BN, ) 43 g BT R 28 L T Mg /R it -d6 38 10 T Rl
I B ORG-S b IV ARSI -FT R4V, BFSEREE T B AR D BB 5T N Y B AR s K T BRI 0 5245 i X
K77 %8 5550 98 F AR 1Ly A B W B R 2280 H SR AR R A 15 6 AR AR B B 10 X, 45 1 SR OR B s B AT N I i R AR
HuER oA AR R BRE  []— H AR R b B T0 P 1 R B i T 2 B LA AR S SR <R oA Sy B AR 1 SR PR b
BE, LA X0 1 SRR e R 4% AR AR S RSB, IR T B XA Y SRR D DL E R A R AR [ SRR
Hi A R FEUR R A S5 R A ELA F AR AR, Rt o LAl 03 07 2 4 Y [ SRR 25 A s 3 X R SRR B AR A A S
%,

FEEEIT TR A SR MR X R F 4L SVRE AR (SOFM)

The comprehensive geographical regionalization supporting natural conservation
in Xinjiang

WANG Ruifeng' ,ZHU Shuxin',GUO Ziliang”, LIN Hai', WANG Qingchun',CUI Guofa"*

1 School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China

2 Institute of Ecological Protection and Restoration Research, Chinese Academy of Forestry, Beijing 100091, China

Abstract: Comprehensive geographical division systematically reflects the regional differentiation of nature. However,
current research still lacks an integrated consideration of multiple factors, including biotic, abiotic, and geomorphologic. At
present, the construction of nature reserve system with national parks as the mainstay has achieved fruitful results. It is
urgent to put forward a zoning plan that takes into account both natural geographical characteristics and biological
differentiation pattern from a regional perspective. Taking comprehensiveness, combination of zonality and non-zonality,
combination of biological factors and abiotic factors as the basic principles of zoning. Adopting five indexes such as heat,

moisture, soil, vegetation, and animals’ geographical distribution. Through the Self-Organizing Feature Map ( SOFM )
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comprehensive cluster, based on cluster results, and combined with the boundary of mountain range and the integrity of
landform zoning units was delineated in the top-down principle. Corrected on the basis of the Xinjiang territory- wide field
scientific investigation results and satellite remote sensing three-dimensional imagery, while taking full account of the
distribution of natural protected areas in Xinjiang. It ensures the objectivity, scientificity, systematicness, accuracy, and
applicability of zoning. Finally, the comprehensive geographical regionalization of Xinjiang was divided into four levels,
including 5 zones (first level zoning) , 11 regions ( second level zoning) , 21 subregions ( third level zoning) , and 48 areas
(fourth level zoning). In which, the first level zoning was in harmony with the topographic distribution pattern of “three
mountains and two basins” in Xinjiang. It was divided into the Altai Mountains I , the Junggar Basin-Beita Mountain 1II ,
the Tianshan Mountains Il , the Tarim Basin-Tuha Basin IV, and the Kunlun Mountains-Altun Mountains V. This study
generalized the natural protected areas and main protected objects in natural conservation geographical unit. The zoning
scheme was in good agreement with the distribution of nature protected areas in Xinjiang. The vast majority of natural
protected areas do not cross natural conservation geographical subregion, and the geographical distribution of species in each
natural conservation geographical unit was also relatively non-isolated. Natural protected areas within the same natural
conservation geographical unit can be organized into clusters of natural protected areas aimed at protecting keystone species,
umbrella species, or flagship species to building a regional network of natural protected areas and improving ecosystem
connectivity. The zoning scheme will play an important guiding role in biodiversity protection, natural protected area system
with national parks as the mainstay and habitat corridor construction in Xinjiang. Furthermore, it also provides theoretical
basis and reference for the comprehensive geographical zoning of natural conservation in other provinces and even the whole

country.

Key Words: Xinjiang; natural conservation; geographical regionalization; Self-Organizing Feature Map (SOFM)

DX T bl 2 S P AR UM A 2565 4328, DA DX A 32 48 7 M 2 5 1R T8 UK R 4 S 4 B e B
Z AR MR X AR R [ AR A SRR I AR 4, DABEAR T B SR ZE A R ARIE R kA kR
SR A R | 4 T S e [ SR B b0 S O AR M R EE R | AR DR i R AR R R AR AR
TRAPERG M B DR A AR MR X R A — AN E 5 T, L T [ SR PR B R AR W) o A R A 7 X ), X
K175 AR ) 2R e 54T SR i BRI S M E AR X R S DUE R
Fel S S AR 1) 1 SR DR b AR 3R e 8 AR A 455 G T A e B L o 2 4K

FEANX R TAERIET 19 4247, Hommeyer 32 K X8 ( Land ) X8 ( Land-schaft) JB[X ( Gegend ) F1/NX.
(Ort) TUZARZR A T A A SR IX RIBFSE 9 SET L 20 14290, Herbertson' ™ {35 HOIE /S AR 9 26 X &=
X5y T RERASRIK . 1972 4, Dasmann'® 2 AR H B F Y X R G RBRAEVRERSEE R, WERL
bEl K SRR X BRI oRn & SR 4R I R B 5 % 76 LSRN 1, Udvardy 7 2l T 42 ER A= 0 B 45 43 25 19 IX R 7
IR RN Y A S AR Y R Y X 2007 4F, Spalding %5 HEH T @ BREGE AR S IX K], 2020
4F  Macias 45" S A ULE) M BEUEAT T A AR MO B IX K], AN 9T 2 3 N 24~ £ B 0 IX Rl R S 26
TR S HAR X RIBFSE AR T B MR A SR 5

F 20 22 50 AR LK, B [ SR b DXCRIRN A i b EE XA 9 & e T a1 1954 AR MR VD4
B B R R S AR T TR SS T N JER A bR R v R T e £ R AR
RRNTTEE ., 1983 4% BAARTT ) BAE T EA MBA R 1 19 KR %8, 91 LU R 45 R SR 4240 T 28
SR OB DR BT 7 56 . X — B B X R AF 52 32 BT 24 5 i 11 ST RN 3 SR AR, X R T 8 v i) 2 SR AR
20 40 90 AFARLAE , KR TAEEA TR R Y BL, R E4 8 B T AR M LR A g, s
FHL AR R T AR S B DRI Ty 58, SR T AROR) SR AT B 3 BT 30 5 A (R A 4 4 HIORE LA 5y
SrA L DL e 1 3 B R0 4 AR ) DX A AR 55 45 G AN 280 Sl s AR S IR BRI A T T IX sl 45

http ; //www.ecologica.cn



2 4 EHEE S HE A RO ZR S B IX K 541

AR AR IR DL F2 5 R AR T SR A S R G R AR A BB DX, AR IX 86 X R £ LB — TR R
o HAR, AR 2 R LR 5, AN B 2 DX W) 2 REPE DR R0 AR DR AP A R A B 75 28, 2014 4R, 38
FRAEWLGEAZIE T A I Y SRR S AT AR T P E AR B X R S X s
PIZREPEBOR A HE L0t TR RS . ARk, 3 B A9 DRI AR B 20 o 3R AR T AR A5 s B 7 T, RN T A2
PRIPEE T A AR O T DRI E , i 2 56 T3 ) L R b SRR B PR BE (25 0, 7 A28 s
TN BRSBTS 5 2 AR ORI b R0 R A W R A i e A . e, B R A bl S e o
L RO S s (6] R F SRR st R R LR 1 S BE , ph TR AR AR S RS B 2 M HL it
3 5 1 4, B0 53 M BLOA T LA DX A 077 28 1 4 el M X o 5 e T A2

HsE R EAEY Z MR E I 2 —, BATC A ™ iR AR Rkl 45 05 T i
DXIABITFE , EL I AAR HH B0 A2 W) 2 AR R DRAP R 1 SR DRAP AR R i B 25 AR B DX R, ASBIF S LGB i T
FEIX TG K RO Bl st B A 2 D5 T, SR T B ZH URRAE B ST RY ( Self-Organizing Feature
Map, SOFM) B)SRIET ik LA LKL K 550 5 e P 5 ) DU 2 19 SR PR3P 235 B DX R O 52 IX Sl i s LA
SE[RIRFAE S AR 30 3 3 [F)— Boc b FAREEP SR B A RN TR i IR = AE R R T IB I, AN, i85 )8
TOHTEE RO A (B S AT REAE , BRI DB A AR PR AP XA, At AR DR A7 L7 A B 3 R DR3P b 2 3
DX, FARPRIP B BT N AR e B b B AR X AR AY , [R)IE AN SCRRDA T 4% F AR PR3Pt B X A AR
SRR A T F AR IR ST A A A AR DR b R RPN G R A SRR L (R OGRS X T
ST A RO A R ) | 52 Bl e IX e ik 55 3 L R s | PR s R R A S5 R A LA
ZR MR A A AR BB X R RS

1 XXIEN

1.1 45

CEA ML IX QIR SY B AR L5 B S W — M X A i3 A0 57, B BRI AEFR bR BRI 25 B e A IX R 25 SR R R 1)
STPE T FEARAR R LA B X R A AR YRR A i BB CRIE X R 45 SR L IR ASE
S PSSR A B BA ST A SE R L DR, XK A T 41T R 1 2R L ik R 3 4 R AR R B A B2
M TR T = A AR I LME IF
1.2 st S IR A2 A

MRSy S e PR AN v R R AR B 2 JERIVE RS SRTS e Kgr R HE R s AR S A
SR I R 2 (AR FRIR 0 I A 2R, (0 2 ELA i PR 0 o J b S0 25 gy e R 3 i 1 bty
PER) 73 5%, 3 SO ISR R W AE RS A BRI SR BRI AR
1.3 AYHTFHIEEWH TS

Pl KAy | AR A W T DX I8 AR M B A B A T e RN S S A W R T RE R AR
FEIRSEAR AT A 1 25 [l A% Sy ELA sl s b AR R R S AR AR W TR AR R R AR L B,
GG RB A A THT b S R — b DX ik 2 5

2 MIREXEH#ER

BIRAE TR FA DA I RROR Fi I, o B PR AGER, R A 1.66x10° km? , 24 o 3 [ B + A 176, 5K
B BRI R O S5 SO R S BN TR AR 8 AR KA, SR 1 W RK )
XAt — % & B A O X, B R A A Y TR e k)
A AR A S B NESS X, AR 4R R A e 4 b BT RRIR LG A Y B e e T LR A IR
KGR 5%, FEERIRA A 8.32°C , AR [ /K i 159.43 mm , 444 H FEIECH 2836 h* ) JbA Bl
IRFE FEA AL, AR E AR R L, = Kl ZR 2 8] Ry o e IR 2 b RN 3 BLR At A B T Al Re g < =1l

http ; //www.ecologica.cn



542 H

&t
B

Eild 45 %

Se WAL MBI Y

HE E RO RE  PIAA AR R R TR BRI RS AR 2R A S R G R s A Bh
WYRIR R A B S 733 F T HESHY 1 T4k, 5 A B &8 SR 10 B 3 178 i, Hoh
K1 BARY B A= 5 45 B E R T BARP B A= 5h ¥ 133 B, BF A= = S5AE ) 4019 F 51 I 8 8 s AR 30 A9 BT A=
HiW) 38 Bl LG T HAR Y EF A A | Bl IR 1 PR B A A Y 37 R0 2 [T 5 ( Equus ferus) |
BPPIKBE ( Camelus ferus) . %5 % ( Panthera uncia) 55 32 Fi Wi fe W) Fh 69 46 v 43 A X, 2 & 18 = 42 ( Picea
schrenkiana ) K BT 88 TLET B ( Pinus sibirica) BR B SmET SR ( Malus sieversii ) M 25 R G SLRL 0 A1 X4

R T 2022 4% 7 H—8 A F1 2023 4% 6 H—11 HRifEHit 1 2 sbpl2e 48 24k 30235.68 km (&l
1), TR T s M 7 A AR RRAIE | 3R LA RSB RS 531

/- §
7~ . N
= PR :? .\””“w A
HRAM AN T AT BUR R N S A\
/ NG\
BESMRIS I B e L™ e
/ R NSV
202247—8H PN o . §
20234E6—7H @ ™ i /
— 20234E8H f WL BN { .
20234E9H |

—— 20234E10—11H

T
{5 4 b
Y aae LS
BT H M
)\
e~ j
Y . =
0 AT E A E {
b j
< J
g /
-«.((\ MK L=
4 i
- \\_\
A\ 4
R A
{ - 4
} 7 - w"L-m ".Nv"\‘ T N g /" \‘—\\ ™ \}
G V4 St - N
Ve S
0 300 km
B 1 2022—2023 FHB LI EREE
Fig.1 Roadmap for field science expeditions throughout Xinjiang, 2022—2023
3 XEEE

WA R RN S EC T S 35 A SRR X RIS A, A G I K 3 R BRI S o A XA
Bl 1 Fios,
3.1 HES

= 10°C BRI FAE 1 X P (AR R AR RIS 1Y BB AR L = 10°C BUR M EE 2%
S T BRI PR A 2R S R AR R4 6 2 (K 2 FiEk 2)
3.2 JKAMIY A

T B SR ] BEZE & i S K R Y LA, T T R AR K AR X Sk i A L ) R R oy 2 S
TR TR 2T 5 i A 69 g R AR R4k 10 25 (F 3 K 2)

http ; //www.ecologica.cn



2 4 EHEE S HE A RO ZR S B IX K 543

£1 BARPRIEREERR

Table 1 The data source of natural conservation zoning index
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Natural conservation zoning index Data Source
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Table 2 The natural conservation zoning index system
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The scheme of natural conservation comprehensive geographical regionalization in Xinjiang
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Fig.8 The natural conservation geographical zone

http ; //www.ecologica.cn



548 JAE = 45 %

0 2 4 i i 5 10 DX, IR AR 1 A 4 P 8 e PR ARV B A TR R R IR AR VD5, SRR B — B
RIS TV E L, VR S AR I R B TERE R A b 5 BRI A /D B R AR
DA EAR] R AR SR, R JETAT AR | 4 2R E T R DA R i e 2 A 2 e R AR, HA X R S
AR B TCAE Y . ﬁﬂﬁl(Populus euphratica) s RN ( Tamarix ramosissima ) JEE( Phragmites australis)
F % B ( Neotrinia splendens) F13EFER (Alhagi camelorum) 55 A WAL E R, TEshP L6 L, XN PEER 3
SRR T S B SV RE AR R BE SR B S I RE 3 A A BE K B L S 3 BLR A (Lepus yarkandensis ) 55
[ K PR B AR Sl o 3 ORGSR A A, 3% F AR ORI M BEOR XA 65 2 A4S F AR OR3P L 3 X 6
A~ AR BT H XA 16 A4 B SRR b B/ NX

EA-Pl 7R 1 V32K D 7 98w S i) vE G, 85 B 2 b 1) e 2%, BB PR K v St v ol B2 & 1
EAIMERE L, KN RZ I, ORI FECOh T 5 RIEMm— 81
T FERACERI G A D TR b TR b DS BRI LA R 3 SRR R . TESI)
PR AT b AR R S S IR, e v L SRS R A v iy e L B SR o A A S5
B ( Equus kiang) EF¥EA ( Bos mutus) WA /R L2 (Ovis polii) | V8 98 5% = ( Ovis hodgsoni) 98 ( Pantholops
hodgsonii) JEJFF ( Procapra picticaudata) %5 FE Z T S AR EF = 3hW) | U KGHT S8 456 Fl G B ( Ochotona
koslowi) . 1% F AR PRI MUK X A4S 3 > F AR ORI HBEEHE X5 A~ [ AR OR3P b B H DR 11 A4 [ S8 P4 b 2
INX
522 ARG HBEHIX

PLF SRR 27 G IR G S O Bty ARPE BT /R 3 Ll e Il MERE R VG R LI b R L PR e A BT /R 4310
EL A 1L ol B2 11 45 1 ZR AL R L 488 R0 532 11 > B SR ORAP b B DX (& 9 Rk 3) o Ik Z A 1Y
FLUIR, DIOAE Ry DR

| IR HOTHR
11 F/RZ&
1 B /RE M
M2 AEil- =y e
y 101 RIS R VG ¥ 1Ly 3
LIz R
3 RERNEA
IV 1 ¥ ERAH
IV 2 Ik 2 - T 3 7 - e I e

(;‘,7‘5\ ’j’/(//\i—»"”: = v 1 FIRGL
e P e v2 Bai
e T N V3 AR ZRE SR B A

0 300 km
[

9 BHARIPHIEMK

Fig.9 The natural conservation geographical region
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Fig.12 The natural conservation comprehensive geographical regionalization and distribution of natural protected areas in Xinjiang
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