5542 B 9 1 S &~ £ Eild Vol.42,No.9
2022 4F 5 A ACTA ECOLOGICA SINICA May,2022

DOI: 10.5846/stxb202105061173
ERG AR I, TR G W DORERIL. U148 SRR AP DS IR 25 2341 55 i R 3R AR 28241, 2022,42(9) :3794-3805.

Wang C W, Cui B, Wang Z F, Xie L, Chen Y J.Spatial and temporal distribution and influencing factors of nature reserves in Sichuan Province. Acta
Ecologica Sinica,2022,42(9) :3794-3805.

M EERRFPENZESHBELWEE

> L1 L,* sr s 1 > = > Fp) 2
EFRA,E OB, EWS M R HRIEN
1 VORG Al R 2t BR Bl 22 S R 22 Be , #R 610500
2 VERg AR AR TR S, S48 610500

FE . HRED XIS Y LA R0 A2 25 2R 48 R G ShAE i R 4 0 R K 38, 7R 33K | B KUY b zs S e
YIRS T AL EEAEM, WIIEAR HRGE X 166 4, R 325 28 2 b E [ R IR Ho (R 2 i 5 5 4 iR, Hofit
PO G w5 S A, PR D REYS K Rh K IR AR S IREE 5 K AN B | A T AR AR A ) 4k 2R 2 v G T
X, EEEEERENAES RS, WL, U4 AR X A2 [0 50 Ai ks 5 L N B B EE MM EME L, B
M HRZS (6] 44T 7 % 1963—2018 4RI IU 1144 H AR B3 IX B2 8] 434 Rl i 1 R A T T HF9E . oF9T 23, O 4 A R X
23 [ 4335 0 RARRRAE LASE SR hy 5 | BRI SR B A L4 SR (0 A8 AR ARRAE | L AT H A8 Fh i 1 K, 5 WA A et 3 /N, ik Je I b 4y
1963—1998 4 [ BRAZ Y AL SR B BUAIT 1998—2018 4F (19 XU [ Bt 5 @ DU 1148 11 SRR X 38 B 4305 8 S 1 Je 1) J1 1 05 7 Jo 1 58
U DX I8, FL A Ay P R A A )L R P 25 B Rk B 22 B AR A BB R AE ; DU I 2 SR AR X114 B0 145 Bl 31 R AR X 4
JIN ARG E AR BT I RS, o 2 150 A4 S b R T B A A 2 A S 0 KR B (3K 25 ) 3 A Pl R I i S
ARAC-PG R 1] ;@ SRR X A2 51 [ AR DR 28 R 2 DR 22 A0 00T W), 1 285 5 DX 3820 7 A 3G o A TR TR AR £ |
K NV (BTN R 045 AR X, ARk, U148 A A5 T R A IAE I 37 A L A Tl | [ SR X SR A el PR AR
Bl % E SRR DX o3 A e (4 ) PG G JHARIE N1 R 3 43 b X R T AR AT =), DAk $6 b [X (A= 8 D e el ik, TRl #3% A 4%
TR X S AR, SEB SR AR X A5 T i X sl 2 2 B B MR R

KGR WU 5 A IRERY X s 2 40 A0 5 S i R 22

Spatial and temporal distribution and influencing factors of nature reserves in
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Abstract ; Nature reserves are specific areas set aside to protect representative ecosystems, endangered flora and fauna, and
play an important role in nourishing water and soil, preventing wind and sand, purifying the air and protecting biodiversity.
There are 166 nature reserves in Sichuan province, whose protection objects cover rare flora and fauna, and whose
protection functions involve species, water sources and ecological environment. They are not only an important part of China’
s nature reserve system, but also work together with national geological parks, wetland parks and forest parks to maintain
the ecosystems of southwest China, and even the eastern edge of the Tibetan Plateau. Therefore, studying the spatial
distribution pattern and influencing factors of natural reserves in Sichuan Province has important value and significance. The

spatial distribution and influencing factors of nature reserves in Sichuan Province during 1963—2018 were studied using
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geospalial analysis. The results show that; (D the overall characteristics of the spatial distribution of nature reserves in
Sichuan Province are mainly agglomerative, showing the characteristics of agglomeration —random —agglomeration change,
and there was a large change in the early phase and a small change in the later phase. The overall development is clearly
divided into a single nucleus formation and development phase from 1963—1988 and a single to dual nucleus evolution
phase from 1998—2018. (2) Nature reserves in Sichuan Province are mainly located in the transition area from the Chengdu
Plain to the western Sichuan Plateau, and their equilibrium types show a temporal evolution from " great disparity" to "wide
disparity" . 3 The gravity center migration of nature reserves in Sichuan Province shows a repeated migration process of
south-north-south, but the overall migration is southward. The area of the standard deviation ellipse increases overall, and
the direction changes from south-north to east-west. @ The high density of nature reserves is mainly the southern and
eastern parts of Aba Prefecture, which have moderate terrain, mild climate, numerous rivers, fertile soil and sparse
population. In the future, the ecological function construction of Sichuan Province should be based on the characteristics
and distribution of national parks, nature reserves and natural parks, and optimize the layout of some areas in northwest,
northeast and South Sichuan with less natural reserves to strengthen the ecological function construction. At the same time,
the development model of nature reserves should be explored to achieve the coordinated development of nature reserves and

the social economy of the surrounding areas.

Key Words: Sichuan Province; nature reserve; temporal and spatial distribution; influence factors
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Fig.1 Distribution map of nature reserves in Sichuan Province
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Table 1 Nearest neighbor index of spatial distribution of nature reserves in Sichuan Province

EH RESpUNINIEr - R Y AR 23 [l 43 A S Y
Year Average observation distance  Average expected distance Nearest neighbor ratio Spatial distribution type
1968 45020.41 42302.49 0.316 R
1973 45020.41 142302.49 0.316 R
1978 103066.08 105097.35 0.981 R
1983 90711.08 87142.12 1.041 REAIL
1988 90510.27 77942.28 1.161 B AL
1993 67657.46 60677.98 1.115 REAIL
1998 45353.74 43571.06 1.041 REAIL
2003 25253.65 28555.84 0.884 I
2008 23833.47 27386.12 0.872 R
2013 24148.40 27301.99 0.885 R
2018 24098.09 27054.16 0.891 R
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Table 2 Result of Gini coefficient
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Fig.2 Nuclear density map of spatial distribution of nature reserves in Sichuan Province
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Table 3 Parameters of spatial distribution barycenter of nature reserves in Sichuan Province

Efy Ae e X ZRVE RS BE 2/ km Rt m R HE 2/ km TR FE RS/ km
Year Coordinate Region East West offset distance North South offset distance Offset distance
1963 103.330°E  32.039°N Bl 2K 5 103.546 21.645 105.909
1968 103.393°E  31.909°N B4l ok B 97.898 35.742 104.261
1973 103.393°E  31.909°N  Fuf4fiJH 27K £ 97.898 35.742 104.261
1978 103.141°E  31.217°N Bl o) 1] B 122.928 112.887 166.199
1983 103.067°E  31.549°N By L) 2 H 129.968 76.035 149.513
1988 103.221°E  30.960°N B4l 50 ) 1] B 115.316 141.414 182.008
1993 103.289°E  30.918°N By S0 H) 2 H 109.971 146.076 181.771
1998 103.294°E  31.178°N Bl 01| B 108.168 117.216 159.085
2003 103.021°E  30.845°N Bl 31| B 135.739 154.179 203.991
2008 103.113°E  30.861°N il 01| B 125.774 152.403 197.018
2013 103.227°E  30.942°N Bl 01| B 114.815 143.412 183.218
2018 103.139°E  30.830°N  FA[3H 31| B 123.337 155.844 198.176
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Fig.3 SDE'’s spatial distribution of nature reserves in Sichuan Province
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Table 4 Calculating result of Standard deviation ellipse
X AR E2Z/ km Y HlibRHEDE/ km

0y ; . B Y km® ¥ s/ (°) ES
Year Xeaxis standard Yoais standard Elliptical area Deflection angle Round rate
deviation deviation
1963 60.560 179.320 34110.105 5.288 0.338
1968 60.560 179.320 34110.105 5.288 0.338
1973 59.402 169.598 31644.338 3.031 0.350
1978 147.552 314.794 145907.330 55.649 0.469
1983 190.147 333.205 199029.050 67.025 0.571
1988 253.090 306.497 243684.729 56.804 0.826
1993 236.445 292.984 217620.977 24.467 0.807
1998 216.763 300.172 204399.801 61.039 0.722
2003 247.953 311.692 242784.858 63.358 0.795
2008 247.845 314.694 245016.257 64.251 0.787
2013 250.218 313.729 246603.496 64.204 0.797
2018 250.098 311.970 245103.998 64.501 0.802
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Fig.4 Distribution or density map of nature reserves under different natural factors
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