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Abstract: [Objective] This study clarified the functional evolution patterns and ecological effects of
“production-living-ecological” spaces in nature reserves of Xizang region, southwestern China to reconcile
socio-economic development with ecological conservation, thereby providing decision-making support for

optimizing spatial configurations. [Method] Focusing on 11 national-level nature reserves in Xizang region,
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we established a “production-living-ecological” classification system and quantified functional transitions
and ecological impacts using transfer matrices, dynamic degree, ecological quality indices, and ecological
contribution rates. [Result] (1) From 2000 to 2020, the evolution of “production-living-ecological” spaces
in Xizang nature reserves was characterized by a reduction in ecological space and rapid expansion of living
and production spaces. Among these periods, 2015-2020 was the most drastic phase, with a comprehensive
dynamic degree of 0.26%. Spatial transformations were concentrated in reserves such as Qiangtang,
Selincuo, and the black-necked crane nature reserve in the middle reaches of the Yarlung Zangbo River
Valley. (2) The eco-environmental quality index of Xizang nature reserves rose from 0.581 3 in 2000 to
0.589 4 in 2020, showing a spatial pattern of “higher in the east and lower in the west”. The area of
improved regions was 2.3 times of degraded regions. (3) The eco-environmental effects of Xizang nature
reserves exhibited significant regional differences. High-quality areas were concentrated in reserves
including Riwoqge Red Deer, Markam Yunnan Snub-Nosed Monkey, Maidika Wetland, Yarlung Zangbo
Grand Canyon, and Zayii Cibagou. Medium and low-quality areas were mainly distributed in the Black-
Necked Crane Nature Reserve in the middle reaches of the Yarlung Zangbo River Valley, Selincuo Nature
Reserve, northern Qiangtang, and southern Mount Qomolangma Nature Reserve. [Conclusion] The eco-
environmental quality of Xizang nature reserves presents a trend of “ overall improvement with local
deterioration”. The uncontrolled expansion of urban-rural living spaces and agricultural production is the key
factor leading to local ecological degradation. In the future, we should strictly adhere to ecological protection
red lines and development-construction boundaries, and continue to promote forest and grassland protection
and construction projects. The research results can provide a reference for promoting regional ecological
restoration and optimizing territorial spatial layout.

Key words: “ production-living-ecological” spaces; evolution of spatial functions; eco-environmental

quality; nature reserves; Xizang region

548 4

I 55 A 25 S I R A ) 4 RN DI 5K A [ A A%
1) B AR GRY R R A, B ARRY X 2 8] AT = 1 58
3 58 MO BT 5. BRI IXAE N3k
A ST S AREF M EEENE A4S
RGP, AUR AN Z FEEAR YT BIRZ 084, T HLAE
MRS B ARG IR 4E R K H AR
e R IR R AEE AT ERIERD . 82 2021 FFK,
R DL 2 837 A H AR R IX, Hh E KK 474
hb, BEEATE A e & AT R A B H IR 4 B
SRARP R R, SRTHT, T B AR XM T AR 7S
PR3 5 A R AR T 22 1) (18~ i R, 3 R B I SR 38t
R K EA L E RN K2 Ex G2 0.,
TESMGEAR AL 5 PO A 8 5 R, Rl TR X
WAETE A= SESRY 7 E, L R AESHEZ
FIHT AT A 1B AR R R FH I A R
R4 XN O R PR 0 5 B A . -\ K RS
AR th, R R R 24 A A 7 ) R R )
A A3 ) DA S L 7K 5 (R AR AS 2 TR R “= A7 238D .
EEERERZ, “ZAE” BRI IE &2 T L H R
I Thae JE v, HAOR AR G b 8 & & 1A% 0
TR, IR O s) B 2 (8 R G AR AT
IR0k, SR FIT B SRR X “= A7 2% [B) T RE I AR

ik, PrRHCP TR R, B S AMOT E . LR £
) GHRACE PR AT AR RS, 20 T4 fR
XA ARG L RE LD RERIF R R EE, iR
R BRI SRR E R R . P4 kA O B X A A
24z R A R A 22 AR OR A A XA, R
e R A B IX AN AE RS M 89 X, AR B B
KET A RESZERRREE . THER, UK
IR AR AL 55 N S 3 5 JRE 0 Jai] 1t X002 52 U, (X3
ARG IIREZ Blrh i, SBERRX =
A NI JE R, 552 51 R B R A . 3
AL B AR SR SE — AR B A A
LT, E AR T BARRY X R T £ T
PEZ B R AR RS R GRS AL
7 RN 111 TR T2/ i b L A ER 7 i
JRER T, AR AR AENI DU A ROEE AR X Xt
R, FoR H SRR E, (B A 2 e
AR BB RGRE MR RE . &5l
T M AT A T AL R 48 R G DXCOR B, 3 30 4,
R BT R R R T IR SE IR DX VO AR A IR
AN 2 FEPEORS A AR o B 2 S8 A e
IR B ARORY X x5, T I R GG AR S
R AT I, ROBBHEMN TR F e T



51

KZEGHAE: PHFHL X B AR GR X “=AE7 79 0 T BVl AR ARALE S AR A R B R0 131

X AE SR . FRESEVETEREG,
FTFEGH ERHEERRY X 19952006 - 1 Hi |
AR AT i, KBRS X 52 3 5 AR i 3
T-HE, FECR P AR, 1B AR A IR B ) 5
Jiti, B b RUAR SR IR R . A H AT, AH SR
Z [ Ge . — R XOR P ORI AR Ak R,
Z 6 X IEARHE R 1) R G IRV, WA R, £
SRFE FH Hb TR ARG 955 4% R AR, T b R A AR AL
I RGMEDTAE . “=47 2 AE N E 25 (8] Th B
ROy M EAE S, X —2 ARt T oM A . =
7 R AR A N TG R AE A A 4 T i A 5 3R A
HAZOEFm “=47 Thag bR AC &, S22 5]
BHIR AR RO
M FCT AT WA IR IR SR 3 A
Ji R . —RRIRE NS o Bk R, dE
REPUET L, S RGOS 3 KINAeYESE, &
SEHTT AR A AR R, BTN 3 S ThRE,
FEAI T AN [F) Th REAE 23 18] b 1400 5% &R 5 d 7R G 212
0 3 sk ) P T e H R B L “= AT DR R
K, 357 X Sk I A A A 23 K SR AR, R TT RS S
0] 3 S B AR T AL . — R A B S5 R A ML A 9T,
YA I B BT K VI, = AR 2 A AR e H A
AR, H FLUS-Markov BEIUA K 30 4 H AR K&
b 5 AR 3 15 50k R, ORI “= 47
Ak R SR RAE S R AR b . = 22 W5t
B E B, Wk ORI g 4 5
P, LA RS AREFLIX, J8 it Fifi v 42 fih 17
22 Thfe 73 2 a3 (R R AAE , 58 1 I8 45 26 ok ¥ 2 1) o
e, WM B IR A X 2 u i & = E IR X
MG BT, XIS Uk R . Rk E,
AW FAER R 75 SR T 55 7 TH A B &,
{EAAFAE — BRI, B0 ROBE 2 A T X 88 AT
X 55 R, DA R 2 4R T A | AR X,
B Z 6 T e IR SRR R AR S B X 2 AR X
AT R ST, HIRZ M E T =T ]
(RS SRR, X “=47 ThRefs b 5 AESR BRI
(] S ML A 23 BT U s i 55, H 2 30wt 9t %
W ST B bR, R RE R R XS
551 VAR SRR AL 2 R R . R
AR Ak 1) 2R 5% 52 1) 2 4 3R AR A0 BIF 70 1) 5% B 13 T,
WRKAESRAE 2T MR B IR
ST 9 22 TR AR SR AR AP JKAE SRR,
% FE P P2 B — B M . Houghton™ 48 i, H
1850 £E AR, 29 35% I N5 sh Bk HE RO T 1 R
AR . TEATS RGRS DIfe 7 T o PimmP % BE,
TR AR A2 5 R A 2 REPE T L AR SR K

IKEAEBIRER M IEBUR N . 5 AR, 348
PSR SO AE A% R S R 32 B OGTERY . 2T 4t
A B DO REFE AL I S B KA B8 AL T35 &
R S A A o R R AL S 1) R RO AR 2 R R
;AP BRI, M RTHT TR R “= 427 Dhfe
AL AT A58 T R AR A IR S S

ST, RN EUA I T XA AT R
AT K TE R 7 AR RTINS A, A
SCUAPEGE 11 [ K 2 B RO XN AR S (& D,
BT AR 3 ST RE, VTR B R RS =47
A KA R, RICH B AR, JFRAAF
) Dy e e AL I A S A B RN - f Jm 2 T e AR,
PN BA B X ST S, $EH 70 X 702K K
ARG SR A2 () DA SR, g Wil 74 R 1 AR PR 9 X A
SR GLTFRIET JE UL IR 122 18] Th e R 4
PR AR

1 A5 RBLIL & #F 5 77 %

1.1 FAREHER

V5 1 V6 DAL T 3 5 75 R FB (26°50” ~ 36°53'N,
78°25" ~ 99°06'E), F 9 ik e I AZ L [X 35, 1 2y
P 4 000 m, = JEHEE 4R L0 AL 2
AR B A BT R MR, DX DA SR L s 5 TR AT
TRFEREMEAE, BIFKET R ZERRE. B
S BRI 7E R SE BBVRHE, E R /KB H AR ) P b
YK, AR S HOEIE X TE 700 ~ 800 mm, R IX
£ 400 mm, 11 P4 LR T2 X AL 100 mm; IR
=3 ~12.0 C, A5 TEH 5K P R ER B it
Gh, FER R 5 S B T 2 AR SO0, XA
A A% e SR, WAV N T AR, S SRR )
LMK B B SR A o AEAE A IR
KM 73 FEAREAE, H AR R [ PE AR AR O A R AR
] B SR LA A, TR X B R X
BB . XM Z T AR E TWAFE
B Fh U5, AL 58, 2 2 (Pantholops hodgsonii )
RIS (Grus nigricollis) S5 W f& )P (1) B ZLAH 2.4,
TR A ERAE ) 2 FEPE ORI OB X 3B
1.2 BiEkR

a5 E VA X KB AR ORY IX ) E s 5ok} 3
RVE T A e N IR 3L A AR 7S 28 55 3 (https://www.
mee.gov.cn/ ) A 142017 4% B H AR X 5% ).
PR X T H T SRR T b [ 3 AR ORI X AR A B2
TR 27 & 1 Hh B 45 E A H (hittp:// www.pape.cn/
html/folder/946895—1.htm) ,

AHIF AU Ad () 2000—2020 4F 5 399 - 3t 1 FH %k
I E FORYE T UK 2% CLCD B4, 43 %N


https://www.mee.gov.cn/
https://www.mee.gov.cn/
http://www.papc.cn/html/folder/946895�1.htm
http://www.papc.cn/html/folder/946895�1.htm
http://www.papc.cn/html/folder/946895�1.htm
http://www.papc.cn/html/folder/946895�1.htm

132 b = ok X

548 4

B
[ #esw
o0 it
EES
B
i

G 4K |49 Ak
B0l REWH | #6 Jlk
W03 e AT || 37 bR

i By | 39 SUTAAERGA
W7 Kooy | A6 HEEHE K
w3 g T FREED
B2 BRI
s AR

P P X B R G SRR X s 1) A

Fig. 1 Spatial distribution of national nature reserves in Xizang region
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Tab. 1 Dominant function classification system of
“production-living-ecological” spaces and eco-
environmental quality index
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Tab.2 Land use area and proportions of “production-living-ecological” spaces in nature reserves
of Xizang region in various periods
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Fig. 2 Distribution of secondary land categories in “production-living-ecological” spaces in nature reserves of Xizang region in 2000-2020
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Tab.3 Transition matrix of “production-living-ecological” spaces in nature reserves of Xizang region in 20002020 km

2
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Fig.3 Land use transfer sankey diagram of “production-living-ecological” spaces in nature reserves of Xizang region in 2000-2020



136 b = M Wk K % % R i 48 %

EIA—1.16%; EiHb A 25 0] S B SR 5 187 fRE R R e %t 0.5813 EJFE 0.589 4, F B X 54
1E, & 2020 SEFEARRE ZVIAK T BFREEREN, SHEFREFLMASY, HEHIE T A 6 A4 &
PO AR AR X “= A7 A0 20 FELE A S EAN HEeE A EEHER . DR X AR SR

0.10%, H:H 2015—2020 FLrEBNAE SN 0.26%

F BRI B S 5 AR A B A T B

22 “E&7 FE AT A SIEREN T

22.1 AXKRBERFIRHBN T IFHESH
2000—2020 (1], 7458 3 28 (R4 X B R A S 3

5 P o 2000—2005 4

0

0 360 km
S

B30 B 1 2 [B) 40 A B, B 36 TANMERFITIAS
I SR AU AE TR X A0 A SR A 8 L4 4
THEEE, 456 BRI SIE, B AESHERER 9N
RFEEXEV < 03). KMEFEEX (03 <EV <
0.45), FEEFE[X (045 <EV < 0.55). BE i EX

2005—2010 4

2015—2020 4F

0 360 km v S TN
_— |

i
7

Foipg, |

0 360 km
I

2000—2020 4

@ -1 0 1I-1v N 11V
I 11V N 111V
Il IV N 11V 1 1v=l
v N 11V 0 1v—n
VI ] m—=I [ v—In
VI T 1m—n | vV
1 I—=I 0 1m—1v H 1V—VI
[ I—I 11—V N 1V—VII

JURRIRNE

)y

Vol VIl
V—II e Vi—lv N Vi VI
V—III s Vv [ 5t
VoIV Bl ViV R
V—VI 0 VIl i
VoVl vl

VIl Vil

Vi—II N ViV

LIRS ARG M TR 2R 7= F M LAV AEZS FM; TV AR S M VARSI ; VLIS VIL KA ZS .
4 2000—2020 FE P X [ AR ERYTIX =47 23 i) F b A P

Fig. 4 Land use transfer map of “production-living-ecological” spaces in nature reserves of Xizang region in 2000-2020



51

KZEGHAE: PHFHL X B AR GR X “=AE7 79 0 T BVl AR ARALE S AR A R B R0 137

l@g/r)p%;@/qp\;\g/@\;\5/&)1@/%&0
RS AR AR
= MR A - RO A
REAE B AER
= KIEER M = LR G A
5 2000—2020 FEPGFREHLX FARPRITIX A" = W B
Fig. 5 Dynamic degree of “production-living-ecological” spaces in
nature reserves of Xizang region in 2000-2020
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Fig. 6 Spatial distribution of eco-environment quality of nature reserves in Xizang region in 2000-2020
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Tab.4 Area and proportions of eco-environment quality

grades in nature reserves of Xizang region in 2000-2020
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Tab. 5 Transfer matrix of eco-environment quality level in nature reserves of Xizang region in 20002020

20204F
Ty FRX i
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L2 IN 4639.34 9771.73 13265.35 23 660.52 22 738.15
R 6 2000—2020 FRMFEFM X B AR R ESHEREN T E MU R THE
Tab. 6 Main land use transformations and their contribution rates affecting eco-environment quality
in nature reserves of Xizang region in 2000-2020
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A 0.022 874 8 99.55 ait 0.014 8859 99.15
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