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Table 2 Classification criteria of human settlement environmental suitability
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Figure 1 Distribution and classification of the sub-indices of human settlement environment
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Figure 2 Flow diagram of human settlement environmental suitability evaluation of Tibet
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Figure 3 Technical method of human settlement environmental suitability evaluation based on geographically weighted regression (GWR) model
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Figure 4 Technical method of human settlement environmental suitability evaluation based on conditional rules
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Figure 5 Result of human settlement environmental suitability
evaluation of Tibet based on geographically
weighted regression (GWR) model
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evaluation of Tibet based on conditional rules
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T3 km?, i 4 IXORERRT) 77.39%, N5 EE R 14.86%,
FEARD AR AE B X, Hor, R AT B
X AR A 53.33 05 km?, (5 4 X RET AR 43.41%,
TR 53 A7 B HE il DXORDFARS il b X B (T 6) , X

FHRIT 1K A TE N IR 122 28 b DX b 0 A ) R
TR T 5 b K, MR A (EA 5120.36 m, AR
JE{H N - 6.49°C , A= 3408 J ok 0.36, 4 YR K &2
426.83 mm, 97% [ X ok 424 FEA WA SR ET I
R IX 2SI [ IR A s B AR A7
FEA

A MANIE B DX o M TR R 41,75 07 ki, i 42
X AR Y 33.98% , F 250 A TR b X FE 5 L H
e DU T PG 3, A At XA AR A (B 6) o XN
TR, B R 1.15 A/km?, 4 48.06 7 A
A A TG R R A b, 245 4 IXUE N 1 14.84%,
FEEP T E 8 E L2 B, fExk
i DX iy R ) P b T RRUBIT o TR L A K TR
YI{E 2l 4878.64 m, AFE 41 B R —2.68°C, AR 4R B
0.46, A [ K &8 548.81 mm, A3 8 A% 4 X 18 4>
AR SR IE I, HAth b A AT 18 U 32 B
R 124 KIS o A AERT B PY R AR X . AR
FIRAMNIE FHIX X A SRAAA T,

(2) NS A3 Pl X

x4 ABEFREREEMT XSG

Table 4 Statistics of different environmental suitability of human settlements

N 3 T+ N E|
NJEEREE HIRIE HAES X
T AYJT km? /% ES VDN He /% NV RE (N /km?)
ESTNES: RS TR AN . 53.33 43.41 0.08 0.02 0.00
VLY STNES 41.75 33.98 48.06 14.84 1.15
/it 95.08 77.39 48.14 14.86 0.51
I 3 L X REL Al 1 1 3 12.58 10.24 83.97 25.92 6.67
3 E MG S 8.03 6.54 125.57 38.76 15.63
/it 20.62 16.78 209.54 64.68 10.16
I L IX — e 5.49 4.47 63.65 19.65 11.60
eHGE T 1.67 1.36 2.62 0.81 1.57
N%) 7.15 5.83 66.27 20.46 9.26

*5 ABMHREEREEMS XBRMEREES T

Table 5 Statistics of the eigenvalues of natural factors for different environmental suitability categories of human settlements

NFEHREE A SRIE B X DEM/m IREE/IC piTd; 3 [ 7K /mm
ANIEH TR AANTE FLHILIX 5120.36 -6.49 0.36 426.83
X AN FCH X 4878.64 -2.68 0.46 548.81
I S35 WL T 14 i 3 X 4468.39 0.65 0.49 630.26
Hux T PP I SR X 4040.18 223 0.53 771.79
1EH — I T X 2448.37 12.07 0.69 882.85
HUES AT T 1245.23 19.17 0.73 966.68
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PO 1 ¥R DN A 55 I A 3 R X AR
20.61 J3 km’, /i 4= X BV R 16.78% , &= X Hiit 6
AN A% X 3, o, BRI P B b
X G Ay 12,58 T3 km?, (54 X R ALY 10.24%,
F A T H v I e RS I X R S L L R
HWIXALF(E6) o XA %R 6.67 Nkm?, A
83.97 T AKIA TR R A, 20 5 X AT 1/4,
FEEPFICME RS RS, ik
T T b DR b AR T R AR, A D
AL M, VR P 4468.39 m, AEH IR FE(H
0.65°C, AR R 0.49 , AF 47K 524 630.26 mm,
AR EFIE A b T 3~6 N H Z 8], AHETF
AN FCHBIX. IS HIIX 32 AR A5 R BT issss

T8 ECE I B3 B X b AR R 8.03 km?,
2= X RAIFR Y 6.54% , F 234 T BT . — VL]
AR HL X AR HB X P L ER (B 6) o XA %5
FEJE— 18K A 15.64 N/km®, A 125.57 T35 N KA
AR, A E AT 1Y 38.76%, FEAE R TR
M ARk g HIEERIX . FEIEZGE HE X
T FUMRHE T AR E SRR, A D I F
VRIS (E A 4040.18 m, AE IR FE A 2.23 °C 4RI
JE M 0.53 , AE [ /K B 771.79 mm, %25 Hb X 4 4F
SAEEFE AT IR 3~ H .

(3) N JE S B i X

PR 196 DR PR B B X Ry 7.16 77
km?, % 5 4 X BT R 5.83% , 431X 20.46% i A
OPATEZIE IR, o, — P DX b AR
5.49 7 km?, (5 @ X B 4.47% , EE AR T
T b DXCAUHS , — VLT (8 90] 48 M, D K e 0 3
A I S (E6) . XA EE R 11.59 A/
km’, £7 63.65 7 AR AETE MR, G2 S AT
19 19.65% , = B4 o F— VT 0] i1 X APz B T 3 0%
DX, H W D) b DX b W D0 T L R DX T AR
BLAE M, D) K e W AE I A PR RYESE N R S
GRS FEIRIEIE B b DO A 5 b 1 A1
BT o e s A R, VR X S e b g i,
Mo TR LG R R I 2448.37 m, AR IR
B R 12.07°C , 4F 2418 FE R 0.69, 4F ) F& K &
882.85 mm, AR EEFIE AT IL 6~11 1 H ¢

Eb 500 b DX b TR RRSOR 1.67 7 km?, 42
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X ST AR Y 1.36% , 32285541 T 1L g FIUMR 2 L IX R
wB(E6) . X AR A 1.57 Nkm?, A H BT
F2.62 TN EEX BN H0.81%, FEERT
TSR AR L 12 Ml DR R AR o
B, MR A S 1245.23 m, AR IR JEAE N
19.17°C, AEERIE A 0.73, A HI B IK M 966.68 mm,
ZH X FEARSZ K S A FEBEAAE 2, 14K
Tk, AR IE I AE 10 H DL, AR
JERETIE o HIZ M X AL R B LI, 2 R
PRI 2R R 28 55 R R 1Y il 29, 5838 N Bt I I i
XA HOEGE L X AR AR | AR R I 42 55 1 3))
ZBR, FEOLIX SN D5

42 ABIEEEMSTRXE2HERSSHHI—E
Mo H

bl s 2 aTI DN BN N E EASTEINER 6 v
Y BRPE 5 AT REPE AR SORE S i A A8 P IR
X S A B A 0 A0 14 23 el B0 5 N PR B3 o vk
oy DXARZS [ GE vt oA, it — 2548 7R VU IR XN
IBEE B X 5 R 280 S 4 T R A AT 11—
bk,

PUIR 16 X A 25725 D o R R RS, 18
Ay ARTE RN RE FR MK o AR X IURRAE | AR SRR E
THNRAN AR S SO H b
S NRE S N W Sy S Bl R o 1 1| D DOV
S B0 M KR OO T D T R S
WFFE R, AN EI 2T S A i BT 0 A 5 R P18
RS X E AR 8 (3R 6) .

FEANIE HHLIX, & A B i o3 A LA P2 fn A
AR A E B ISR, 32301 9 B & KT RN
TR, L 41X 6 B iy 3 i T B S i A AR AR 14
FHIX . o A AR K AANE B X £ R R
AT 36217, {H 89.42% AT ., & FELE: i K R
JE & FeAL R 7.04% , £ B RS 5% BEALH 68 N1
km?, IZ R IR I AR B A N AR AR T EAE . R
ANIEFHLIX £ A R A IA 794141, 59.45% M T
N, S BT AN Y AR AN TE T B X B G2
hn, 2R 37.05% , ity 55 i 5 B SO R AE 6 2 b IX B
%2, S E RSN 19047 km?, 12254 X2 LA
W R FE A ROS B DX, A 306 R ) SR 2 4 PR
PR
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Table 6 Statistics of rural settlements for different environmental suitability categories of human settlements
IR F R L SALELUEE : TSR
SHE AL WE/% S WE% ST ROl s /(T km?)
ANIE L IX TRAANTE B X 255 7.04 3238  89.42 128 3.54 68
AN B X 2942 37.05 4721 59.45 278 3.50 190
I S35 T DX BRI P I S35 T X 3792 7220 1287  24.50 173 3.30 417
T F M S X 4730 92.11 358 697 47 0.92 639
I FHLIX — B T X 1857 97.22 20 1.05 33 1.73 348
AT R X 558 99.47 0 0.0 3 0.53 336

TEIG FOE T HLIX , £ A TR BT 0 A AR 7= A
A ZS AR ) NS AR T R R A 2R, 22301 3/4
() 2 A e BN 2 R KR S S ek
24.51% . Forr, 2 A e BRI I S B X Y £ R
Ji R R 5252 4N, 72.20% K £ 4 B Hh e bR
24.51% A TIOR3 D 5 B SO 0 A AR X A
%, 9 E RSB K 41747 km?, % X D,
A B R T A X, AR FURAE B A SR S5 FR
P AT 05 o 43 AT RS B I BLE L X £
b BN 513540, 92.11% 0 & R M K A i
WAL 6.97% , £ 3 i R A 3% 2 =3k o 639 4~/
km’ %ML IX S A B A 43 A RRIE 5 D 3 2t
DR B, NZRAR TG 1Y) & B0 b SR B 3 22
—ERE LSS NSRBI AUER A

FEIE BLHILIX, £ A o B S o3 A DA 2R 36
JEAE R R T 9 B £ R R SN £ SR
B IE TG AR AR . Horp, o0 A 7e— i
T E LX) & R R RS 19109, S8 i B S 3
B T FLE B X, 5 97.22% 1 £ A e B AR A
FIAR X 25 5 1 & B0 M e b 1 PR IE LM IX
T H AR /N, 2 A RSB~ 2 0 S Bk
M B B RE 7 H A 99.47% , B il BN S AR G
JEfE,
5 it it
5.1 Z5ig

BEEVENPE I A 1A XN R PREE A SR8 Bk, 2
i R VR R IS AR 3R T AT, R SR N
SR R Az JEAS Jy s () S b e T AR . AR G i
PIFPZEG TR I 22 0 e, 530 T VE 8 IR X
BTSSRI ELE 43 DX, AT oA B 1 R A 2 B i 2

2 G N A B A PR S, RS
ﬁﬂ—l‘_

(1) be& 1 5T GWR BB By A J& MR 48 0T
M R F AR () R IR BE A SRGE TSR
TEAN I, RPN TR A 5T A SR8 B R T I, 465
JR B, FE T2 AR A BT v e R 22 R P25
ik 7 A ) PR Rl G R, DA T e 2 B PR R i 2
Bl 25 119 )81, AR SCIA A2 V6 TR 8 A 50 B P
B NEIREE H RS LR BT

(2) HET MY AR S K SCRAE N R 3
Bi B ARIE EAME RN IR ST R I VU A 3R X T 3/4
) X 88 A N B AN S B DX, AR T 4 XA
14.86% , Ho S 43 b X R T N IX, K R 49 A5 75 i
PGB DX 115 538 b DX T AR B oA 16.78% , FH A
AN 4 XY 64.68% , 2 B4 A #E— VT T b X |
EV BT Y VT LA B 1L e R G BB i X 5 38 L
Hb X AR S EE AN R 5.83% , AH W N 4 XA
20.46% , £E TH 3 A FESEUAR B L S — VTR ¥R] R v VT
VAT A S P L

(B)ET NEREE ARE T XS SRR
SO ) — B TR B PE R IR DO [
S bR RS AR 5 RS A 2GS T X
THEAARR) B, R NS AR S 1Y S BT Hb
P e B A 7 LBl A B PRI SR R B 1Y)
R TR T 2 v TR DX A 2 55 b X P T
SR T B SCnt s B S A R RSN R 2 o
AN[FIZET S 5 R B A TE VU 6 2R EREE F AR3E H
PE X 1) 43 A R — 20 B0k T A SN B A5 A
SRIE FLELE BTN Mo X A5 B S T 58k
5.2 g

BRI S5 A RN () DA T3 X DR i X1
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T ELE 0 G A 45 2R E B UL Sz A% SRy S TR 3R
X NS BAE ORI B R R A 2 [ e B (5
[ A7 AR A A PR BB E P, LA SR BEH AL
N PR 18 PR B AR I o R OR R T JRE X LI
FEAR O RE AR JIC R 52 MR A RIE 5, S T o X 4 572
HBVRAIT , AN W75 35 VUL 1 DX R3S 1 AR R
PR R . HR BT RE AN N R LR A 4R
BOEN I BN hy i —Fp R A 5% (2 e
P E A TR S AU AT SRR T JZ I 58
TARRISCEERLE R, Ak, AR BEMS L A28 4
JETRKFR Bl E FAR 5 SRR TP T
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Evaluation of human settlement environmental suitability in
Tibet based on gridded data

YOU Zhen, FENG Zhiming, YANG Yanzhao, SHI Hui, LI Peng
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: The natural environment of human settlements is the basis of human development, while
the scientific evaluation of human settlement natural environment is not only the premise to
improve the carrying capacity of resources and environment but also the basic work to achieve
sustainable development. Based on previous research, this article further discussed the evaluation
methods of human settlement environmental suitability by taking Tibet as an example. The results
show that: (1) The evaluation method based on conditional rules was more suitable for the
evaluation of human settlement environmental suitability in Tibet; (2) More than three-quarters of
the land in Tibet are unsuitable for human habitation, with most of them distributed in the
northwestern part of Tibet; the area of the regions of critical suitability accounts for 16.78% of the
total area of Tibet, mainly located in the YarlungZangbo River, Nyangqu River, and Lhasa River
basins, the upper reaches of the Lancang River, and the northern parts of Shannan and Linzhi; the
areal proportion of suitable regions was only 5.83%, concentrating in the southeast of Tibet, river
valleys of the YarlungZangbo River, Nyangqu River, and Lhasa River, and valley oasis in the upper
reaches of the Lancang River; (3) The distributions of different types of settlements are highly
coupled with human settlement environmental suitability zones in Tibet, the proportion of town and
village settlements reflecting human activities had a positive relationship with the degree of human
settlement environmental suitability, while negative connection was found between the proportion
of sites of pastoral people/ancient temples and relics and degree of human settlement
environmental suitability. The results also validate the reliability of our evaluation method and
classification of human settlement environmental suitability.

Key words: human settlement environmental suitability; conditional rules; human settlement

environment index; comprehensive evaluation; Tibet
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