HT74 S Hi L o2E R Vol.77, No.5
20224F5 1 ACTA GEOGRAPHICA SINICA May, 2022

WX EEE=E A BAZEL
WAl 5 o R
KO AR R EEY,Y 1

(1. PUNIRAS T2 M B B IRl 222 B, IR 6100665 2. Hh [EIRL2 B M BB} 24 15 BE AT 5% T
SIS B RS E R E S, LET 1001015 3. P EBNEEES LM Te FE 5 BRI,
JCES 6100415 4. US04 g S Y5 A8 5 m] 4R R SR F 58 R, D 610066)

FE. XA AR TS A 0 Al s 2 SV 5O e 1, il R ek
PEPE PR A 0], HR AL R B 5 40 SRR R A AERT AT A L X 2 R R4 5 T 2 ) o i
KPR o AR ST BN A2 1 B A At R s AR SR PR R, TR M A L DX 3
bR 25 [B] 5377 5 50 X, I3z FH b BRI 2 i A HE b B s 25 AR R (R SR sl i, 25 SR e 8t [
Ly X SR 32 ) S T AR 238,32 10° ki (24 5 Hf [EIBG R AR Y 1/4) , b P 245 73 R 5
— AR RIS = B S pRE A s 4 1 DX A P R B A ) ] 4o 12 X, e B —AR5E L
53 DX AR IR A 5 A SCBIR 8l RT3 155 iR %) e 258 A8 SR g AT 07 dpiit , SEAt b T PR 7 X A
T 56 ot 4 73 R 55 W B 4 A SR B AT T B o R, A R R IR R S T AT O B AT SR 3
Jife . BRI, ASCER M2 ShAS YR ARG L X M b B s () B 2 g s v i
PG L DX 8 e il B 2 1) 32 B2 ) [ AR 2 AR I 1) 28 A A S 28 ) A AL R Bl A S
AL DX P B () AT B M L R 5 A 5% B bk 11 RE R AT B A TR A L S
JA7Ro

KA A SCH RS E. LU Xk P b 32 i) 5 i 25 738 23 b SRR SE 1 5 1 L0

DOI: 10.11821/d1xb202205013

L3t 77 AL Rl i 2 2 2 ARG B 2 REAL RS Al , IR AE H AR 16 BRI A ENE
T, XS A RS H G AR I 25 S A S NI 2 PE AN o, SR R
B ARSI R s TE A AR B R P RS S 2SR EE T, IhIX
[ oS ] P B R A s E P et (S, 278 . sSEME SN, ks
PR ARBG P | ARSI P XS M B i X5 A S X R, XA
BN B AR 23 (6] oA R A U DX R 2 M52 3] 1 X 4t 3 i i )
ORVE . SIS ZREPER N T XA B e o LA A MR AE AR M Y
ARG, hI IS T IR Z R Ao, BETOE 1B AR R S 0 5
MU A0 HAE b BE AR AR AL A 1S S S WA 2R ™ L X AR BRI R R S
TrEvE AL AL AR S AR E™ L DA T 5 LT i DX g 1 A 2 P XL 55 1 T ) A

Kim B 2021-09-17; 1EITHEA: 2022-04-08
ELTIH: EFRHARAH4S I (41930651) [Foundation: National Natural Science Foundation of China, No.41930651]
fEB T : kA58(1993-), 53, WU A, P, BURIBESE 01, rh [ b A 252 51 (11001436 1M), A58 J5 10 R A1 Ml
P55 E 25 [0 & ' . E-mail: zhangsyxs@sicnu.edu.cn
WIEE: XBH(1957-), B, LT TRBAN, i, DR 5, 1A S0, DR 05 100 2 1L X PRI S [ 4 (i) R e
E-mail: dengwei@sicnu.edu.cn
1225-1243 11



1226 i B 2E 774

B PE™ S AN, XX A 3 1 BRI LA NS Sl L 35 (8 17 742 3
TR A ERE . AR, DX B RIS S sz IR T8 . R . Bk S TR
AR A I A2 F BT 18, B BT AN R 1 X =
AU | AR B S AT R A T — RN R TR XA T R
IS LR A b, I DX A H O 380 D i 57 ) S e H st sl BAy T S A 22 U270 S
AR, A X S A DX JR A A 22 ] S P i, HL i R B T 2o DA e
B IR, I DXCHYASC A AR M A B AR R B SO S I A S L
EIABRENE, TS L SR ) g b P A T

NSCH SRS H E N B R G AL X — 2 KM B A, A B AU A A
ASCHSRER I 232321 b, SRBIE G AR A S AL S I s A 2 RV [ 3 25
AACAE T 2R RHEAIF 5 R 25 ) 0 e R i 22 AL, 25 1] Sl A AR A A 1 3R 2 () A%
JJHREAER A A2, fEtd B, FrE kB ASC A SR 52 B B3
P AR AR IR BN EPEY S I, AT A SC AR S L R A I 25 A8 AR AL S A
R, RLKANRG S A FR 0 O AR L i1 e R A R L DX P e P ) R
HoE Lzt 2 28, ik ik i IR E 7 5 2 BRI S AR E R B AT E1E (L
P2 ARA)

TEIAH PR AR A I 2 R A vh, R IACSCI R RS M H 25 B . A G
SR A HE S N AR S, HETT S % GDP I S 3By sk =21, [ AR BRI (B3
WG FEIE R, AR T Gl S K 2 P sh o R Rk RIS R AR A S R ET R
2 SR R, N SCH SRS R A b R A R AR R T, e
Pk BRETE . BPROAR S R X, N MR A AR
P i AR E A B RO, R P B A 56 28 55 NS0 FAR A B R A i s 22
Ko I, AH L AgCS R Bz AR e n] DUE MR SCS AR B R it 28 3 4
PERIZA A FRARER

g5 LRIk, ASCHT IR L DGR P S ], SRR TR R TR AR IX (A
SOEREES) SEAREREX (ARLRES) ZE, KEETHNMNES SR, X
il PR RS M R b B s 6] (181 1) o 7R RIS BB S F , 1h IX R 2%
[BITFRAG R AL A AL R 253, IR REUNIX ASC AR HM R . 40 5id
PRFIER S ASAE AL, USRS 9k oy IR0, Jaa o0 R P i 8 1 T ik s A S84 in
SRYEWISS 5 2 R OAES R DR D, FRAHE B K S A SCEIss A AR PR 5 . X
—UIIE[RRA BT DX P s ] P s g, RO s R AR B S A SRS Y
ABENE S P

e LS RBP4 D A DX b o 28 sl e 32 e
1, RPN T e BN SE PERO LA, M HERELR G E i R NS A ARZER I
AR, BIRCAWITON B ISP — PR Pk =S WA TOEIE, Ak & i P IX 5 A 2
DXCAER O HBFXASC AR H. T RS B =S MIZR ST B = o R, Xl D g
Mo S [a] B NS A SRS AR R AR S R, LIRS N T 5 0 AR R ST,
JSA A b 2 TR A ) B R R R L DA DA IR £ AN IR M S92 i ) D B X
B, AT L DO P B AS TR AT ST, AR AR S B S A A R SEMOR B %
Z AR A A SN AR ARG, 3B AT BT 5 S o 1 e 1 DX s ) R
HRHEUOR.



54 HKASE A5 L DX RS (0] A SC A RSB 5 70 S i A 1227

AT > zS[aAE <

L\ AT A
BRREIX tﬂ fmm%ﬁ

4000 BB (”"EZ"&)
SHELE K
AAA >

3000 -

£ R i

&S
2000 -

2 I PO
1000 |- IRk
500 -
200

BT Ll DX P s ) 7 2 R
Fig. 1 Diagram of mountainous transitional geospace (MTGs)
2 (e R |

v
[ mmstmm e

2.1 FFRIEL

2 SC 5 R A 9T HE 2R M 25 A R
(F2): @@t Eoks ¥ s ooy _Y_
fF IR AR AT b, gy TR %%fzﬁj?%; (et
Ho BRI 25 A B A I AR 2 v e N
EAOZE 2E A SEEgE
S, A Az O SRR SRER SRS mdian

)Rt O NSE 31 AN -2 £ A  — STPR,
B NDVD AR A | e RA e WS
5 E R IE AR,

At B Bl PR B A S

H R B8 1588, T ALK =3
PP AR, A SCHEMGE, | R
ERYERSS; @ SRS

ZRER [ 2/
H=4500m |50

I 5 23 () % FE 2 B0 S BT (A Z 2 Ay SR B ] 23 A4k,
AR RN R [ oo | MRS
MR ZS ) AN A - BT . AR

Mo PR Y B s AR SR8 KL, B HIRE2E T Le5 banid

JEAS 2 1) A P - () AR

VUS55 104 25 PHEE 2 Y I 25 2 BHTHER iR LAt
Q % *EIE‘ ﬁ H/(J E = % ﬁj\ (= Fig. 2 Research framework and logical structure in this study

25%) HRIUH KA I B

ZARRAREL, I E X AR AR A, SRBOLZs [ sg e . et Eal -, % ERhxX
T PP B S ) 9 SC A AR A B AR PERHIE, R R T2k B SR DI [ 28 E AR PR A
AR R X (K H = 4500 m) #EER, RN DG JEPEB B A [ A 18] s B, MR
I F AR MR DR L EA T R X, EBOEIE A1~ BokE . AR . GDP S5 AT 5



1228 i B 2E 774

bR, A2 FH BRI ERAATT 4523 DX PN SR IR Sl DK R HLAR AT o, o I 3 L DXk 3 v
HHRZS (B 9K Bl i S e SR AIE
2.2 HERIR

ARSI RSB B PAERE . S e . AEUERIEITE (R D), A s 5L
PEEZS PR | 178 5 SRGEALPR R SLBG — ., Hirh12000—2015 4F 4 i F1 FHE >k
R B IR PR R SRR TP, 2020 4R8I [ H AR BRI R Globe Land 3037
H, J5hriES— 4 Globe Land 30 B2 R4 (10 1—2J5H); 2000—2013 4E7& (0] XT
YeHdE o DMSP 1%, 2014—2019 454 VIIRS $214, 18 i )0 — B VIIRS 321444 1F 3]
DMSP sAALERSHE I

®1 HREAATEHFEESGR

Tab. 1 Basic information of the key data used in this study

EITEA N AEGY(AFE) ZSEAHER sl A
N 2000—2020(21 MERE) 1 km A World Pop I H (www.worldpop.org)
NDVI 2000—2020(21 fM4EFE) 1 km Mk NASA ) MOD13A3 7=y
(https://ladsweb.modaps.cosdis.nasa.gov/)
+ R 2000, 2005, 2010, 30 m A HRL BE 9 U B0 B B 2 5 BCE ol (hetp//www.
2015, 2020(5 M) resdc.cn/Default.aspx) Globe Land 30 5 H (http:/
www.globallandcover.com/home.html?type=data)
PR DEM  / 1 km A% HRIE SRR R S G
GDP 2000. 2005. 2010. 1 km Wik (http://www.resdc.cn/Default.aspx)
2015(4 4EE)
AEHR 2000—2015(16 MFE) 1 km b
BT 2000—2015(16MFE) 1 km A%
Bk 2000—2019Q20 ™MFEE) 1 km i NOAA [ EOG i F

(https://ngdc.noaa.gov/eog/index.html)

At 3 2015 1:100 71 K iE 4 [ BT BB R H S (http://www.webmap.cn/
main.do?method=index)

XA 2000 1 km DTS UNEP-WCMC (https://www.unep-weme.org/)
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rest/services)
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Fig. 3 Spatial distribution of the mountainous area categories and national nature reserves in China
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Tab. 2 Classification index of land use intensity based on Globe Land 30
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Fig. 5 Spatiotemporal variability of population, NDVI and landuse intensity in mountainous areas of China
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Fig. 6 The geographical spatiotemporal variability and its spatial pattern of MTGs in China
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Fig. 8 Mean and SD of geographical spatiotemporal variability index in each division of MTGs
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Tab. 3 The selection of driving factors for the geographical uncertainty of MTGs
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A PEIRIAT e TS SEME( km) OV Night
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AR S ) 4 Sk 25 [l (1 km) Slope Tem
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Tab. 4 The analytical power of driving factors on spatiotemporal variability indices in MTGs
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Fig. 9 The driving forces spectrum of humanistic and natural factors in each division of MTGs
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Abstract: Regionalization, spatiotemporal differentiation and uncertainty are featured in the
process of humanistic- natural interaction in Chinese mountain areas, making them typical
mountainous transitional geospace (MTGs). Quantitative identification of MTGs types and
consequent differentiation characteristics analysis can build a solid decision-making foundation
for high-quality development of land space in mountainous areas under the background of rural
revitalization strategy of China. This study introduced a spatiotemporal variability index based
on the concept of geographic uncertainty, which was designed to work out identification,
delineation and division of MTGs, and then it used the Geodetector to analyze the driving
factors spectrum of the geographic spatiotemporal variability in each division of MTGs. It
concludes the following points: (1) The total area of MTGs was 238.32x 10" km’ (about 1/4 of
the land surface area of China), with MTGs variability index in a decreasing trend from the
First Gradient Terrain to the Third Gradient Terrain of China. (2) MTGs in China could be
divided into 12 segmentations, of which the area of the Kunlun-Qilian Mountains subzone is
the largest. (3) Humanistic driving factors had the strongest analytical power on spatiotemporal
variability of population density and land- use intensity. The analytical power of the basic
topographic variables, such as DEM, DEM Relief, DEM Slope and Topography index, had
significant analytical effect on the spatiotemporal variability of vegetation coverage (NDVI)
and MTGs geographic uncertainty, and the analytical driving force of altitude and night
lighting brightness was the strongest among all the driving factors. (4) Generally, the
spatiotemporal dynamics of human factors, such as the time variations and the spatial
heterogeneities of humanistic geographical features, had a significant shaping effect on MTGs
in the southeastern China, whereas in the northwestern China MTGs was mainly driven by the
temporal variations of natural geographical features and the spatial heterogeneities of
humanistic geographical features. This research provides an insight for quantitative analysis of
geographical uncertainty and diversity in MTGs of China, and reveals the regionality of the
human-nature interaction.

Keywords: human- nature interaction; mountainous transitional geospace; spatiotemporal
variability; geographic uncertainty; information entropy



