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Fig.2 Conceptual framework for the natural resource comprehensive regionalization
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Tab.1 Comprehensive index system of natural resource comprehensive regionalization
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Tab.2 Weight coefficient of comprehensive index of natural resources in Qinghai — Tibet Plateau

; ~ KIS &Y PIEER
sk < )= 5 vz
BRAX R 1990 4 2000 4F 2010 4F 2018 4 ZAEMY L
T R E /m 0.003 0.003 0.003 0.003 0.003 0,006
PR/ () 0.003 0.003 0.003 0.003 0.003




52 B A IR RE T ARG A LR 5 X R e 5 SR —— AT 0 S5 1) - 113-

(%:3%)
Ny ~ FZBE R PIETR
Ay = b/\
BRAR e 1990 4E 2000 4E 2010 4E 2018 4F ZAEME Y

I 0.023 0.030 0.027 0.019 0.028

SMRER AR K HE/mm 0.014 0.013 0.014 0.074 0.017 0.123
=0 C HBE/C 0.087 0.077 0.089 0.083 0.092
NDVI 0.021 0.019 0.019 0.023 0.025

% 0.062
HBER NPP Uit &t/ (g m %) 0.041 0.039 0.031 0.029 0.038

W E R SR KR (O e km ?) 0.057 0.057 0.058 0.064 0.063 0.057
PR L/ % 0.110 0.108 0.100 0.101 0.092
R At/ % 0.030 0.033 0.030 0.029 0.021
T 5 KA % 0.168 0.155 0.157 0.153 0.160

IR 0.752
Sl & L% 0.130 0. 150 0.152 0.166 0.141
Tl 5 /% 0.117 0.117 0.119 0.053 0.118
VKN 534/ % 0.198 0.198 0.199 0.200 0.200

it 1.000 1.000 1.000 1.000 1.000 1. 000

2.3.4 FWAEEI FIKEE . ASRTTIRZE A %L S TR A

FEPRIEAL S E T LA A U BCGE TR H AR W TR S ! WS 2)
= P XD,

LS PR, I K AR B AT LA B, AL
ArcGIS BPE ST RRFCIE B K — means 325550 30 Wi i BUZIORCE ; S, W4 i DERIGBIE
20l [ RV IRIATIR S (] 3) , RSk kiRt fH

(¢) 2010 4 (d) 2018 4
s
(AR R R R 3R 2 )
3 19902018 £ 15 KR EH T
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Fig.4 Comprehensive regionalization of natural resources in Qinghai — Tibet Plateau in 1990 and 2018



24 Eui

KA REZT ARG IR SN LR G X R BE 5 I BRT5E

VAT i e D 191

- 115

3.2 HREMEZE

() RMEEEB, HHESHEAeL TR %
B IR ARG R LSBT 22 K 0 M
PR T A TR 0 R T, 4 BRI
T, A5 B0 25 ARV 10 431 25 4 , B 5
2537 B S A Al B B ), G2 i) b BIRS SR K A
s T A R A A A IR S Bk 1 AR T AR A
b R LR R R B R R
HRA M X KRR A B T TR 2k TR, B
SRR K B B D | 28 R AW, T R
ARWTIN TR , 75 6 25 J5 22 K IR, L KU 8 Bk i
43 M X KR H BOR S0 d, BRI, RV U
ST 25 A 25 D ] 5 VA B Ji ¢ Y AR K -
Jria s,

(2) VAR, J-Ib 5 B 75 g v SR
B AR AT FURI R B b ok . b S
PR AR, A S IR NG, R 1 42 o ) 3
W T TG SRR IR X R TR T R R
ViE 9 A AR LA BRI A ViAo
M2 EOR A T TS P, 7 S R 7
BRI H X HFAR AE 4 500 m Db 2 T 5 v
V% B v L DX, R T A L X A T bR £
LR RSV UL, P 7R T 1 P L ) e v i
XN X AR Y A I I AvR
WA, PRI, Sk 6 DR s S B JELN X A
65 A 4 Hb T FEHE e Y IX 1 I 2 D VA O 1)
TR

4 Hib

(1) T AMETES T8 e I B H )
LU X AT 2 Rl b LA S MR S5 R K 838 , 74 Bride
B e R S DN R HF RN Y 14 NF6bR, 2 T3
JEAHIRE B RGHAR, R K — means AL
XF H SR GEIRER G AR A 123 (R SRS X X 7 28
A=l B (1 N =7 5 Rl B 10 = B 4B e
X KI5, PEATIZIX ) 1990 F1 2018 4EA ]I 35
SRGEIRLRA IXRH Bt E .

(2) X} 1990 2000 ,2010 12018 411 H SR %R

CEA KRR, G5 R RS H
CE YN I R A0 K R (1o 2l = B 1 N £ 7'
A E R U N3 AR 25 A 1 X R B R s ) SR
FOy W TS T H AR TR LR A XK

(3)1990 F12018 4415 7 ik =5 J s X [ SR %
VR IR 25 A PR IX R e B, X R0 A2 S e
AEBHNE SN FZ IR, Hrh AR e
VWAL AR AR AT % S R XA PRl A
JE

(4) &V R N RiEsh A0S K 2 AR
M F AR TR, YHTHE bRk BT AEBCh 5L, i
FEPERAR GRS RN 2 HE ORGSRt 4 1
SRGEVRLE A LI AAR 22 7R Wt 52 385 A B 2 080 174
S, BEARERE ) B AN S LA R A B R AN
Wi i, F AR WE R 25 A X K] A0 R B 0 45 30 AR 1

P

S 3k ( References) ;

[1] XuKP,Wang J N,Wang J J,et al. Environmental function zoning
for spatially differentiated environmental policies in China [ J].J
Environ Manage ,2020,255 ;109485.

[2] Wu S H,Yin Y H,Zheng D. et al. Advances in terrestrial system
research in China[ J].J Geogr Sci,2016,26(7) ;791 - 802.

(3] FBEE, b8l o eh AE . b B 2 R SEAR R B S e —— 4 A SR
Y e 34 J= L AR [ 7] . HUERAF 5 ,2003,22(2) 1133 - 139.
Zheng D, Yang Q Y, Gu Z X. Academician HUANG Bing — wei’ s
geographical academic thought and its application ;in commemora—
tion of the 90th anniversary of the birth of HUANG Bingwei[J].
Geogr Res,2003,22(2) :133 -139.

(4] JaE, Gedemn, S . FRED =% A RR B [I]. hE
Wl ,2019,28(2) ;29 - 33.

Zhou P,Hou H L, Wu S K. Preliminary study on natural zoning of
mineral resources in China[ J]. China Mining Magazine ,2019,28
(2):29 -33.

[5] Zwipi. dhEAE XS]], EE a5 ,1930,3(2).

Zhu K Z. Climate regionalism in China[J].J Geogr,1930,3(2).

(6] Mol dE AKX RN () [J]. B ,1954,20(4)
395 —418.

Lin C. Natural division outline of China ( abstract) [ J]. Acta
Geogr Sin, 1954 ,20(4) :395 - 418.

(7] ZIFE. P E AR XEZRE[]]. 2R, 1954,20(4)

379 -394,

Luo K F. A draft for physical geography regionalization of Chi-



- 116- RO o B A& 2021 4
na[ J]. Acta Geogr Sin,1954,20(4) :379 -394. 396.
(8] M4 L PELGAAKRKEI[I]. B UL, 1965(3) :65 -74. (18] sl VL. 7 M5 St ok )1 A8 5 A A i SRS i 13z [ ] .+ [
Huang B W. On the comprehensive natural division of China[J]. JiH4,2016,3(2) .46 -50.
New Arch,1965(3) :65 —74. Zhang R J. Glacier change and eco — geological environment re—
(9] BV Rk, #0807, 5. AR SR8 TS Yo b i X Rl 77 0k 5 sponse in Tibetan Plateau[ J]. Geol Surv China,2016,3(2) :46 —
FAWFFEL]. h E R EER: ,2010,30(3) 1426 - 432. 50.
Duan H P,Zhu L,Sun Q F,et al. Regionalization method and its [19] Zuo X A,Zhang J,Lv P,et al. Effects of plant functional diversity
application of rural environmental pollution control [ J]. China En- induced by grazing and soil properties on above — and below—
viron Sci,2010,30(3) ;426 —432. ground biomass in a semiarid grassland [ J]. Ecol Indic,2018,93;
[10] A, TR E, PR, S5, v K 4 O X0 7 58 00 4 555 - 561.
[ )], L EE2E 4R ,2013,68(3) ;307 - 317. [20] Molnar P,England P. Late Cenozoic uplift of mountain ranges and
Zhao Y ,Wang Z G,Sun B P,et al. A primary study on scheme of global climate change; chicken or egg? [ J]. Nature, 1990, 346
soil and water conservation regionalization in China [ J]. Acta (6279) :29 -34.
Geogr Sin,2013,68(3) :307 -317. [21] BWE. ARSI TEE OIS AR [T]. 2R,
[11] &, ST, A S, 45 BT ASABIE i 4 4 2018,73(4) :608 - 619.
ZZEE YR X[ 1], WERE,2014,36(9) 1958 - 1968. Mao H Y. Theories and methods of optimal control of human —
Nian P H,Cai Y M,Ma S Z et al. Geographical space comprehen— earth system ; commemoration of 100th anniversary of academician
sive function zoning in Hunan province based on niche theo- Wu Chuanjun’ s birth[ J]. Acta Geogr Sin,2018,73(4) :608 —
ry[ J]. Resour Sci,2014,36(9) ;1958 - 1968. 619.
[12] ZEmgal, RAsie, £m 3,58, 55F GIS i & V5 et dt g 14 [22] v il B8, 2205 B, XU 20 20, 3 1 W U 0 B8 R 3 0 i F 5 3F
PRy ARIE HAE R [ )] i [ A Ao ll 24 41, 2017,25 (1) WIT. BEURS7E,2012,14(6) ;116 - 120.
47 -54. Gao X Y,An H Z,Liu H H. Views on China’ s resources and en—
Li L C,Chen F Z,Wang J Y, et al. Climate suitability regionaliza— vironmental loading capacity [ J]. Resources & Industries, 2012,
tion for Taiwan green jujube introduction and expansion in Fujian 14(6) :116 - 120.
Province using GIS[ J]. Chinese Journal of Eco — Agriculture, [23] OB R, KK, hESRE S8R g, o E R 2B 5 IR
2017,25(1) :47 —54. 5[ EB/OL].2021 -2 - 19. http ://www. resde. cn/DOI/doi. as—
[13] sl BEVLIC, WOk, 45 P B A AR BT IR SR G KR LB BT 5E px? DOTid =39.
AR E[I]. IHE2E,2020,42(10) ;1870 - 1882. Xu X L,Zhang Y Q. China Meteorological Bachground Data Set.
Zhang H Y, Fan ] W, Huang L, et al. Theories and technical China Academy of Sctences Resources and Environment [ EB/
methods for the comprehensive regionalization of natural resources OL]. 2021 - 2 - 19. http://www. resdc. en/DOI/doi. aspx?
in China[ J]. Resour Sci,2020,42(10) ;1870 - 1882. DOIid =39.
[14] #ah, mifH,BGESR 5. BT GIS 5 SOFM M b 284 A [24] S&FE Wi, B X, 5. FEm RS RGNS ser i
SRIXAI[ 1], H3RBF5E,2011,30(9) 11648 - 1659. TEVPAG[ ], A 2554, 2004 ,24 (12) :2749 - 2755.
Huang J,Gao Y, Zhao Z Q, et al. Comprehensive physiographic re— Lu C X, Xie G D,Xiao Y,et al. Ecosystem diversity and economic
gionalization of China using GIS and SOFM neural network [ J]. valuation of Qinghai — Tibet Plateau[ J]. Acta Ecol Sin,2004 ,24
Geogr Res,2011,30(9) :1648 — 1659. (12):2749 -2755.
[15] Huang X, Zhang L P. An SVM ensemble approach combining [25] B2, ZO0B. S Bk AR 10 %08 b A= 25 K SC 52 ma 1F 5
spectral , structural , and semantic features for the classification of ZER[T]. KBl ERE 2011,22(3) 1429 —436.
high — resolution remotely sensed imagery[ J]. IEEE Trans Geosci Dong L Q,Zhang G X. Review of the impacts of climate change on
Remote Sens,2013,51(1) ;257 —272. wetland ecohydrology [ J]. Adv Water Sci,2011,22(3) ;429 -
[16] 41Ut 3, M, 2. R 4 A )R X RI[T]. 436.
B4R 2017,72(1) ;3 - 17. [26] EAR. T EERE LR BHBEI[I]. KE,199,16
Wu S H,Pan T, Liu Y H, et al. Comprehensive climate change (2):11 -15.
risk regionalization of China[J]. Acta Geogr Sin,2017,72(1) :3 - Wang S W. Variations of temperature in China for the 100 year
17. period in comparison with global temperatures[ J ]. Meteor Mon,
[17] Qiu J. China:the third pole[ J]. Nature,2008,454(7203) :393 — 1990,16(2) :11 - 15.



52 3 PO, RIS ARG IS A28 & X B 5 S BI TE—— LA o5 S 9 - 117-

Theories and practice of the comprehensive regionalization of natural resources
at a long time scale: A case study of Qinghai — Tibet Plateau

HUANG Li', LIU Xiaohuang™*, LIU Jiufen’, LIU Xiaojie’, ZHANG Haiyan’

(1. School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China; 2. Natural
Resources Comprehensive Survey Command Center, China Geological Survey, Beijing 100055, China; 3. Institute of
Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

4. Key Laboratory of Coupling Process and Effect of Natural Resoures Elements , Bejjing 100055, China)

Abstract ; Comprehensive regionalization of natural resources is the basis of unified management and utilization of
natural resources , and its dynamic change is an important scientific basis for the sustainable utilization of natural
resources. Due to the high altitude and cold climate of Qinghai — Tibet Plateau, the largest glacier remains are
distributed here except the Polar Regions. The extreme environment and climate have a great impact on the distri —
bution of natural resources. With remote sensing and geographic information system technology , the authors in this
paper have selected 14 indicators including glacier snow cover , and used the K — means clustering algorithm to
cluster the comprehensive index of natural resources to determine the regionalization range . By using the combina—
tion of "top —down" deduction method and " bottom —up" induction method , the division grade was determined .
Besides, the comprehensive division of natural resources in the study area was established to discuss the dynamic
division changes of the comprehensive division of Qinghai — Tibet Plateau from 1990 to 2018 and analyze the dy-
namic change characteristics and spatial differences of natural resources . The research results could help research -
ers to clearly understand the relationship and evolution trend of natural resources in Qinghai — Tibet Plateau, and
provide a case for the interdisciplinary application of regionalization .

Keywords: natural resources; comprehensive regionalization ; dynamic change ; glacier snow; Qinghai — Tibet

Plateau
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