PEAL AR B2 4R 2024,39(2) : 228-236
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2024. 02. 29

HARBBARRPHETEEREETSZMEZHR

RAER,HE X HIEED IR R B

(1. F GRS MR 222208 518 V0T 81001652, F5 47 [ 4K Mo B 5 PRYE 3 B o i S G 58, 759 P9 T 810008
3. TN A T S e . T I P T 810016)

i E.ARRPRZAEEEYG R FTOALT THEZTTABRABRZAE A THh0 8 REP R
KABAREZEL, AETABRFHTHARERE A AR WA E 43, & T 2003—2021 4 306 4
B AR R EHE A ArcGIS 10. 8 TR 9 AF T, EAMBEM AREEZMBAE 7, AER F
JES @ AT AT R XA B R MR ] 4 A 8 B R A B AT AR R 1B R R R 4 AT AR K M AT Fe b
AWM B Hm B EFRATR T, ERAV.DAFHTEAABRARRPRTZAZHEDARRA f=
AR OO R EELEFE . ZINBEAEAREEIRT AL S, AR T A S KE %5@%&#;&%
HRHRESR D ARRPRZARE TS HFELRE S . T a5 R TEZRERA ARG — ;¥
R RBEPRZR SR AR FRRAALREF0.626 0 >AHRRBE0.579 D >2FBH %
(0.541 3), B R FHERXE T RAELEER, HAREIRABEZAEZSFHTHREGARA
LARZEFEMAL RN EELERERA TRALRT A REF I TRAKE,
FKEE:ZTABGHHTAR; ARBRP R S AAA L Hoh B F 0 mign B

FE S ESPI51 XEktRERD:A XEHS:1001-7461(2024)02-0228-09
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Abstract: The study of the spatial pattern of nature reserves and the influencing factors is of practical sig-
nificance for the construction of a nature reserve system in the Yellow River Basin with national parks as
the mainstay. Taking national nature reserves in the Qinghai-Gansu-Ningxia region of the Yellow River Ba-
sin as an example,and based on 306 nature reserve data points from 2003 to 2021, we used ArcGIS 10. 8
spatial analysis tools,kernel density analysis, standard deviation ellipses and other methods to investigate
the spatio-temporal patterns of nature reserve distribution in the study area, considering factors such as
type and density. GIS spatial analysis, correlation analysis and geographic detectors were used to explore
the influencing factors. The results showed that 1) the spatial structure types of nature reserves in the
study area are agglomerative and random. 2) In terms of distribution density,an evolving pattern coexisting

with point aggregation and linear expansion is observed,centred on provincial capitals and key cities and ex-
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tending along the Yellow River axis. 3) The directional distribution of the spatial pattern of nature reserves

shows no significant changes,and the direction is consistent with the flow direction of the Yellow River in

the region. 4) The factors influencing the spatial distribution of nature reserves in the basin are ranked as

follows :social factors (0. 626 0) >>natural factors (0. 579 7) >>economic factors (0. 541 3). There is a bi-fac-

torial enhancement and a non-linear enhancement of the influencing factors affecting the spatial pattern of

nature reserves. Social factors becoming the primary ones that are closely related to the natural and human

environment of the region,and the spatial pattern of the nature reserve is finally formed by the joint action

of the influencing factors.

Key words: Yellow River Basin; Qinghai-Gansu-Ningxia region; nature reserve; spatial pattern; influen-

cing factor; geodetector
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Fig. 1 Schematic diagram of the Qing-Gan-Ning region of the Yellow River Basin
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My TR b Kt /4 WL AE /lem W8 / km NNT 23 1) 45 1 25 7
2003 34 38.033 44. 482 0.855" B AL 2
2009 58 34.083 43.588 0. 781 e R
2015 88 27. 499 36.274 0.758 BRI
2021 116 23.661 33.394 0.709 BRI
T o NNIRREGEBIEEL, Z 1945 R —1.1617,P 0. 105 8, Kl it Z K30 H (5 K%,
N FELS N FEE
A 22003 el A b.2009 i
. g sam
L wos e o
tEF . ey .E?@ SBr
D :M’E i L, . B E'MF L AN
e e =T 6 G - . BEELAN & Fmh , .
e e T Srmpsene RS s
e T L] TR xpm =)
R o o o Hg /A
* L E * & hici
0-0.000 09
7 0.00009-0.00022
0.00022-0.00035
0.00035-0.00045
£50.0004 5-0.000 62
0 100 200 km = 0.00062-0.00082 0 100 200 km
== 0.00082-0.00113
N Fh N ERLT
A c2015 i A d2021 e
. .
] .
SR 'P.:Eﬁ E:WKETQM > 7 HED
By citah BEg L AR
k- 2y 3 i
2 L R Ry i wgm-
e — z s t: TR | B ETh - o
Semcay  EREIRES T eeh AR R
AN Fhib T 2 mnkam‘ S
A o L R
* g 2E i
£10-0.000 09 &
10.00009-0.00022
10.00022-0.00035
770.00035-0.00048
5 0.00048-0.000 62 o 00062
0 100 200 km 590,000 62-0.000 82 0 100 200 km 90,000 62-0.000 82
B 0.00082-0.00113 B 0.00082-0.00113

B2 2003—2021 FEHTHRFREBARPBZEZEST

Fig. 2
2.1.3 HyFpEzmaorHmESCRALT@EET X
2003—2021 4F Fy X [ 2R (R 4 Hb 45 (8] 43 A3 32E 47 b 1
ZEME B A3 Ar . &3 AT, 2003 — 2015 4R 3 b 1Y
S5 J5 0 R A 2 N T A TP BB P LB A A AR
AN K, 2021 45 ¥ 50 1w PG M B 29 16", 1) 7

Distribution of nucleus density of nature reserves in the Qing-Gan-Ning region from 2003 to 2021

B2 0. 7" B AT R 2 BN, AR
by 1) 43 A T O ] B P 7 ) A, 2003 — 2021 4R
EERINIOR Ay R RN i A (e | i R =
POAHBET 2003 47, [ AR ORI b 1 0 4R ) P L
Ty ik .



232 PO LA B 2 4 39 &

M 2003—2021 AEBRIEZ WG B 0 S BORFE 5 %
P o 25 A [ T B2 A 1S, R 2003 AR R 13,81 5
km® BH1R 2021 4EA9 20 J7 km® . 2G4 5] 4 1A £ 4
K, W 68 %6 Ay G4 b 2 A T 5 YA 15 P9 A
(5] DAY DX 358 P O 47 b B 2R Dl 535 5 2003 — 2021 4R A 1
ZEMGIE Bl 2003 AFERY 227, 97km HE Ky 2021
AR 331, 77 km, S HULT R FEASE R FELE 195 km,

N &

0 510km
1

0 100 200 km
[ |

T IR ORAP ML 23 A1 04 1 O e B M OR ke AR
WA s AR E 22 B4 I e f ok L i 63,5947 18 O
70. 132° A Fe M R BLE TR A H . R 2003 —
2021 4F, [{ SR PR3 M A B A 73 A A% Jas i 17) T 1E 2R 7
l] o o v 22 A0 IR T AR A Oy W 3 (DR 25 8 AR
Ko HOR PR M 68 0 A3 J7 1) D 2R Ab- P8 R GE 1] 5 8
T AE 12 DX 38 3 1) R AR — 2K

© 20215 0> [_]2003SDE
® 2003 /50> [_]12009SDE
® 20097 0> [J2015SDE
® 2015F.0> [J12021SDE

3 20032021 EFEEHTHRREARPHZEASARORIFEEHE
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in Qing-Gan-Ning region from 2003 to 2021
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Fig. 4 Elevation and slope distribution of nature reserves in the Qing-Gan-Ning region of the Yellow River Basin
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Fig. 5 Overlay analysis of the impact factors of nature reserves in the Qing-Gan-Ning region of the Yellow River Basin
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Table 3 Detection results of the factors influencing the distribution of nature reserves in the Qing-Gan-Ning region
of the Yellow River Basin from 2003 to 2021

AEAy X, X, X, X, Y, Y, Y, Y, Z, Z, Z, Z,
2003 0. 85 0. 781 0.735 0.79 0.793 0.827 0.902 0.724 0.803 0.758 0.758 0. 951
2009 0. 464 0.527 0.728 0.758 0.772 0.547 0.763 0. 547 0.598 0.556 0.582 0.648
2015 0.462 0.473 0. 609 0. 449 0.348 0.416 0.488 0. 346 0.5 0.602 0. 484 0.705
2021 0.423 0.35 0.461 0.415 0.166 0.361 0. 368 0.294 0.483 0.552 0.311 0.724
F<R V2K 28 2 2 2 T 2 2 TR 2 2 2 2 2R R 2R A Yoy vy Vv vy Vv v
T 0.550 0.533 0.633 0.603 0.52 0.538 0. 63 0.478 0.596 0.617 0.534 0.757

X, WA MR8 NDVL X, O AR BRI G 38, X, O AR RGP . X, DR BRI R BE 5 Y, =7 G b Y, AR BRI A L Y, O
A AR LY, B R . Z, AR NE L Z, IR ANIR . Z W BOBOR SR Z, HEE S BREE

F4 20032021 EHEARBBFETHRFXEARPHSAEZEMEZLERUER

Table 4 Interaction detection results of factors influencing the distribution of nature reserves in the Qing-Gan-Ning
region of the Yellow River Basin from 2003 to 2021
X, X, X, X, Y, Y, Y, Y, Z, Z, Z, Z,
X, 0.516
X, 0.963  0.182
X, 0.917 1. 000 0. 439
X, 0.983 0. 896 0.963 0. 644
Y, 1. 000 1. 000 0.930 1. 000 0. 745
Y, 0.942 0.921 0.983 1. 000 1. 000 0. 664
Y, 0.963 0.963 0. 934 0. 996 0.963 0.963 0.218
Y, 1. 000 0.963 0. 834 0.979 0.983 0.963 0. 907 0.403
Z, 0. 838 0.963 1. 000 0.979 1. 000 0.843 0.909 0.983 0. 556
Z, 0.996 1. 000 1. 000 1. 000 0.979 0. 747 0. 946 0.917 0. 838 0.463
Z, 0. 901 0. 859 0.917 1. 000 0. 876 0. 855 0. 909 0. 946 0. 909 0.917 0.613
Z, 0.934 1. 000 0. 785 1. 000 0.942 0.979 0. 896 0. 880 0.892 0.979 0.963 0. 464
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