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Fig. 1 Topographic elevation and spatial distribution of land use types on the Qinghai-Tibet Plateau in 2020
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Tab.1 Topographic elevation and slope classification in the practical works of construction land suitability evaluation
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Fig. 2 Relationship between the classes of construction land
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Fig. 3 Spatial distribution of construction land suitability classes on the Qinghai-Tibet Plateau
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Tab. 2 Classes area of construction land suitability on the Qinghai-Tibet Plateau

EHER BETE%  BEEES KEEE% LIS .
DB mR el mR W mB W mE RE R B (g
(10° km*) (%) (10°km®) (%) (10°km®) (%) (10°km> (%)  (10'km®) (%)

[ 0.21 0.17 0.43 0.36 1.21 1.00 4.80 3.99 113.57 9447  120.21
Hil 0.10 0.14 9.36 13.47 9.79 14.09 11.29 16.24 38.95 56.06 69.48
Pyl 0.01 0.04 0.05 0.19 1.43 5.61 2.73 10.70 21.25 83.45 25.47
HM 0.00 0.04 0.36 3.81 2.71 28.99 1.68 17.95 4.60 49.20 9.35
P 0.01 0.17 0.03 0.75 0.19 5.75 0.30 8.85 2.86 84.48 3.39
i 0.01 0.02 0.20 0.66 2.73 9.02 3.34 11.00 24.05 79.31 30.33

T 7 M 0.33 0.13 10.42 4.04 18.06 7.00 24.12 9.34 205.29  79.50  258.23
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7 85 S 1 DXL )1 PG e e 7 DX 45 A L ) 25 o 7 VA ) R A 0 R R K
PURCAUE SRR Z , 4390 11.29 75 km? ., 4.80 J7 km?H13.34 7 km?, 439545 H 4 X 1 HE
AL 16.24% . 3.99%H01 11.00% ., FE 58 FH M AN B AE R AL RO, 20 A 7 7 7 g JA 4 3
HrPmdb—E R R DK R & R B X DL i P AE B
4.2 SLRREIE A IHE T TN & R A& M

1990—2020 4= 7 J% = J5t 5% B 8 158 FH Hb BT AR 0 1) o0 1228.84 km?, 1340.32 km?,
2110.94 km?F12633.48 km?, 43 51| 5 7 76k = Ji = B T AR A9 0.05% . 0.05% . 0.08% Fll
0.10%, Tk e I 1 FH B AR AN K R 8, 2000 47 f5 B S i o K 4 AN ) A 9 52
B 15 FH 500 B PR 25 R T s () B 0 e A B, SEBR s FH b X el 14 FH b B 2 (]
SEFEEEEN Y . 1990—2020 4F4b F3E B . B0 B — B0 B A g B s T B o EE 4]
47 85.16% . 85.93% . 85.18%F178.01%. 1990—2010 4F %) S o 2 14 FH Hbu 3 1 7 S A4 fa s
TE 85% 2547, {H 2020 4F-H 2010 47 I 35 TR, FBHIT AR RGE AN IE LA b i SE PRt
BEHI M EC T, G Sl e ) A5 FH i RS BAASE BLAR X ek (3).

1990—2020 45 g 15 FH b i PR 26 B S 38 iR 25 ) S vk, (HHR =S ) A Jy A8 A
RERRRREOE (B14) . SERRE S FH M N TS B07E 80% LA 1 il by 1k X LBl 24 15 13,
FBAPAAE PR G IN—AREE I X, Serk AR, iR, Highx Al e a . Ph
C VTR B IX DA SR R AR A A X, X S X e A SIS B E R,
B 5B A 7 B S A () 2 S T A by, 50 B PR S5 R B S Y A )
FRAPES R L4 DX S B 15 FH b oy P 2 B 22 5 K, R . AR
RSP A A, X 51 X R 5 = 7 B R AR s BRI ¢, & B ek
BETG B B DX 3R 3 243 A 7 R DD T 450 TR 308 A e RSP b R 96 R Ko 5 KK 174) 5 T el 50 28 7Y

3 19902020 EEW 5 EAREEHEER P HISEEREIR AR

Tab. 3 Existing construction land area in suitability classes on the Qinghai-Tibet Plateau 1990-2020

EESH MBS —MOEESH KBNS RETSs
- - - . = A S

\
i WAL W mR el mR el mRL el A el SR (%)
(km?) (%) (km?) (%) km?) (%) (km?) (%) (km?) (%)
1990 148.48 12.08 43433 3534 463.63 37.73 9723 791 8516 693  1228.84 85.16
2000 159.10 11.87 49022 36.57 502.38 37.48 100.08 7.47 8854 6.61 134032 85.93
2010 200.10 9.48 949.38 44.97 648.73 30.73 170.52 8.08 14221 6.74  2110.94 85.18

2020 240.30 9.12  826.47 31.38 987.72 37.51 324.09 1231 25490 9.68 2633.48 78.01
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Fig. 4 Spatial distribution of existing construction land adaptability index on the Qinghai-Tibet Plateau, 1990-2020

DX, TS o 18 P Ml 5 22 0 A7 AR R UITAT 25 W A R 38 L b, JHH s B MR PP 485 SR )
PEPERAR . A —T5 B IRDES ST Ll — &7 Ry 7 L X DA B 35 SR L X S B 152
FH b A B0 AR IE O 1, 3 P8 UM T 20% At XL 85 24 o 75 e D IX L B
1/3, FREIZIX S Bt v FH 1 32253 A 78 f 18 FH G s ANIE A X 3k

4.3 SERRERIZ AMHE B T 2 RARE R /Y R # Bl &

1990—2020 475 8 iy Jir ALk~ 3 152 FH b R B AN ‘B S5 0 1 512 o 1 FH T AL 0
4 182.39 km?, 188.62 km?, 312.74 km?H1578.99 km?, 435Il 5 SR 215 FH M i 18 AR A
14.84% ., 14.07% . 14.82%H121.99%, X HE % FFHbE B2 0] 4340 4 1 38 I PR 0 S PR 4
FHHLE AWM S, 2010 4 LU Hy sk @S] B g (324), M HHRADEE
Ab TR GE BRI I “E 2 o 5 S P T AR T B R o 32, LA R vk
2, RN LAY & PN, FRIANEE BT 2 SRR I ) S B B b EE oA AR
R B S s BRI ZE R, b T R 0E BN B S5 9 A AT T B R FEAS IR
i, M\ 1990 4E 11 78% T K& 2020 4F 114 41.46% , 17 A2 7 14 FH Hb A1 LA 3488 FH b %) o5 L
AWETFE . 2N 1990 4F (Y 8.31% 11 13.17% [ TF 5] 2020 4FAY 19.41%1139.13%, KUK
ol i B A5 R b B AR o 4l R Ry, H S AR R AR AR, M A AL X . T O
LA 325 Koy FH M A5 AN T ) B A3 B O (A ) X Sk, ELER ORI, e e
T K v D DR I 1 SR T A AN Tl A A s B 22 1 A FH M S Er s R], HESE PRl
58 FH b O R I AN T 1

A T 35 FH b R BT RN AN B S 2 P A SE PR 15 FH T R P R R B, K AR
G R FEHGE 0.1% . 0.2% . 0.5% 1% R BIERI MG, 5K, 5 BEfE s
GG, BT SE B HE 1R A b A7 R R RN I R A B4 R RN B A Ay Ak R (ES) .

R4 19902020 FEFREL FREENNETERFHLEREE AMER
Tab. 4 Existing construction land area in classes of marginally suitable and unsuitable
on the Qinghai-Tibet Plateau, 1990-2020

S HAFH NIEHEFR
BT AN R AR BT SR R e RS AL BT A

ER W mR W R e R el mR Wl @Rl e RGkm?)
k) 6 ) (%) ) (%) (k) (%) km?) (%) (km?) (%)

1990 8.16 448 7658 4199 1248 6.84 699 383 66.64 3654 11.54 6.32 182.39
2000 9.59 5.08 78.01 4136 1249 6.62 796 422 6852 3632 12.06 6.39 188.62
2010 4251 13.59 97.05 31.03 3096 990 23.00 735 96.06 30.72 23.15 740 312.74
2020 75.10 1297 12325 21.29 12575 21.72 3726 6.44 116.83 20.18 100.81 17.41  578.99
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Fig. 5 Spatial distribution of elevation and slope vertical gradient of existing construction land
on the Qinghai-Tibet Plateau, 1990-2020

19902020 415 JT o Jir S B 2 152 FH s /R RT3 38 A6 P88 5 50K /N B HL 33 1] A 31 Bl 4 Bt e
) PO HERS T R it . AR BE TR A5 P A5k A D X B B 1990 4F 11 854, (i IX
BRI 41.87%, F]20204E 191054, (S H ETRE51.72%;;  Hov i A i 8 50 (8 X et
R JRBONTRE , BB ARLE T m = A AN SIS, R A AR A L DRI Py
BT L DX A5 DX, i P A5 RN v A DX B PR BT L X, R L X A R P i “— Y
A0 R X e g R KRS L DX DA R B T L DX A5 e VR M X i i
o B A R AR R AR K R L Y DX BB 1990 4F 1) 83 4~ L FH £ 2020 4F1 105 4,
7 LN 40.89% 71511 49.75%; Heas [y b & m . P REWT L X ARFE LK, T
TR RN H R L XA DX e b g D L R P L DX R AR e S L DX A X
ik, HHY KGR E S T R BACRE, Hram . NPEEERT L IX RS
L DX PRS2 o 8 15 52 81 g R R 8 1) O B, 2 P 3 8 [X 3l S o o 18 P o %o 326 ‘B
TEA &5 SRARAE R A i RISk F v TR AR R B WA 1 5 Ik B . IXDECHIT L X A 1
P Ly DX S 15 P b OG) 3 ‘A T A 235 SR o7 174 JE R = A v A 1 s B R,
I P B SRR AR A A
44 FEETEEZAMEAN

{1 1 2020 4 114 A 1 A FHSCHE A1 B R0 A N 11 SO B 7 e i A A I
M A B son NBE A (B 6. 3R5) o Tk RS £ 30 B A 15 M i AR
124143.86 km?, 575 9 &5 )5 A AR AY 4.81%, HAPGEEL . 08 B — B0 B A5 4 1 ARy
Sk 38.77 km?, 60376.56 km? 1 63728.53 km?, 439l /5 J5 45 i B A 1% FH Hb B TR AR Y
0.03% . 48.63%F151.33%, 5 ik e LT AE ] FF 22 1) FH %) g 15 FH b D — P03 ‘B PN B4
KohFE, ANPGRS HER L9928 mY A, MZSA)0 KA, 5 id Bk
FE N AETH I, ML 95947 km?, )5 4518 B U FH Hb S i ALY 77.29%, A F3 i
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Fig. 6 Spatial distribution of reserve suitable construction land and area per capita on the Qinghai-Tibet Plateau in 2020

®5 200 55HEREEEERZRAMELZEMRE AHER

Tab.5 Classes area of reserve suitable construction land and area per capita on the Qinghai-Tibet Plateau in 2020

. WHFR BOLFER —IOETER R R A S TR
HA(km?) LLBl(%)  HERkm?) Hofl(%)  Rkm?) [ofil) AR (km?)  HHbEE(mY )
i 21.92 4.72 10.07 2.17 432.52 93.11 464.50 130
Hilg 1.60 0.00 5743037 59.86 38515.03 40.14 95947.00 17143
Pyl 0.17 0.01 1.77 0.09 1863.58 99.90 1865.52 925
HH 2.25 0.02 2290.03 19.57 941240  80.42 11704.69 18593
P ] 0.15 0.79 0.61 3.25 17.94 95.96 18.69 39
B 12.68 0.09 643.72 4.55 13487.06  95.36 14143.46 69146
T e i 38.77 0.03 60376.56  48.63 63728.53  51.33 124143.86 9928

UL 17143 m¥ N5 SR BN #6105 PR Bt S B s ) A9 AR R IE A, AT
7E.50000 m* A LB, 5 A SO UM B IR0 425, R IT RO A RN A e
SRR ARG IEREM R S FAE BT R A £, B E fE s
Mo Bl 2226.69 km?, AMJHIBLAS] 16691 m¥ A, [ T A BRI, TR0+
M A R BES DK TR Z A AT =V LIR [ R AP AR SR RIBT B B, T
J5 # & AT TR AR (AT 464.50 km?, AW 130 m/ A, EEERIMATERUR
P 9 LT 25 3 DA B L e A 8 A1 YA 3, T T ) P ) T P A T 9 0 Gk
Z 5 HAHEG R TTIL R ST Bl I AR AR, T UM R AL E 5 DK
TR ARAE T Al AL AR o B AR R B TR

5

51 5eE#HRXItE

FARTIAE DX AN 42 (LRI AR A Hp ) O A S A ) R R R B, O T A
BEINHEAE 10 1 L PRI e 2 P [ - R B B T H, HREEC R T
A [ A A R AR, F B8 AECT R 2E A LR B8 22 0 Lb 1 AR SOt H ki
HE FLEPEAN O vk 5 ARy e X R rh g o] A o SRS L B - As R OB
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P CotURIASE AR AR BE S A 25 0 A E B VAN T8 R ) I A5 1) 75 ek e i i B
BEIHEAE 0] (1) 1 M T PSR g 2R RN & 7, g5 R A8, AR AN ZEIEAERL T,
FE T RTRE DX R34 ] R 5 R R R A b 5 PR S A T AR 50591 R 70.65 5 km> il
188.18 J7 km?, W] FIFHRR A AR, o7 5 s DR e T R 27.33%, At —7 RS
DU R R i VA DX S R 43 oA mT R b 2 s X el B S R AN T SR AR A A2
WEhA, T “XOEM” J5 Bl e + b R 25 1 T B IRTh e X R, . &
L A R AR AR o 9.55 J7 km?, 11.69 7 km?, 46.85 J7 km?, 33.57 77 km?
F157.16 J7 km?, & AV 2 WA S5 G 0 2 [B) 430 A S5 AR SCH P 25 SR AR U e v, (H P 4%
SESRAEE A, 5 R R A AR 18.12%,  [REEAFAEANE BTG shnd It — 5 R
DR IR X W RI o R SRR S . RSk, FERIHAE X R i1 £ i B 8 ] A
FHZEHY . BEHY Hh i) i G UR b SR R A AR = A T oL, FLR PR T 8 0
PP 51 A S8 =2 1 ] o 0 v 2 30 R A i X, Bt A Sy S R A5 P b3 B PR Y
FERRGIF R, R R E R AR, Tk A R SR X R AN TE . 3R
J7 I SR IR T ARSI RE AR RN < OUPA T Ay 5 P 5 PR T AR T
R 1 I e VA A M X A AE LR BT, AR IH 1 A SO FE BT 1k B A S e 77 98 v i
SRR o E T 90 5 SRR 56 2 DX T ] = 3 () R R S B 8 o S T MR e R ) - b %
TEPEA &5 s R TR 25 R
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Fig. 7 Assessment results of construction land suitability in Major Function Zoning and Double Evaluations
on the Qinghai-Tibet Plateau
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Evaluation of suitability, adaptability, and reserve potential
of construction land on the Qinghai-Tibet Plateau

YANG Hua"?, XU Yong"?, ZHOU Kan"’, WANG Lijia"?, XU Lin"’

(1. Institute of Geographic Sciences and Natural Resources Research, Key Laboratory of Regional Sustainable
Development Modeling, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Construction land is the main carrier of human activities such as production and
living. Conducting the suitability evaluation of construction land on the Qinghai-Tibet Plateau
(QTP) holds the significant implications for harmonizing the relationship between ecological
preservation and human activities, as well as promoting the optimization of population and
industrial spatial layout. However, there are no relevant studies which provide a complete
assessment of the construction land suitability (CLS) on the QTP. In this paper, we developed a
model- based CLS assessment framework coupling of patterns and processes to calculate the
CLS across the entire QTP based on the CLS evaluation model. Then, using the land-use data
of 1990, 2000, 2010, and 2020, we examined the adaptability of existing construction land to
the assessment result of CLS through the adaptability index and vertical gradient index, and
further analyzed the internal limiting factors of maladaptive construction land. Finally, we
calculated the potential of reserve suitable construction land. This article includes four
conclusions: (1) The area of CLS classes, including highly suitable, suitable, moderately
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suitable, marginally suitable, and unsuitable, are 0.33x10* km?, 10.42 x10* km?, 18.06x10"* km?,
24.12 x 10* km?, and 205.29 x 10* km?, respectively, accounting for 0.13%, 4.04%, 7.00%,
9.34% , and 79.50% of the total land area, respectively, with the unsuitable class being
predominant. The highly suitable, suitable, and moderately suitable classes are mainly
distributed in regions such as the Qaidam Basin, Yellow River- Huangshui River Valley,
Gonghe Basin, Songpan Plateau, Shigatse Valley, Lhasa-Shannan Valley, and Nyingchi Valley.
(2) The construction land adaptability index are 85.16%, 85.93%, 85.18%, and 78.01% in 1990,
2000, 2010, and 2020, respectively, with an average adaptability index exceeding 80% on the
QTP. The distribution of existing construction land generally conforms to the characteristics of
construction land suitable space, but with a significant spatial difference. (3) From 1990 to
2020, the mal-adaptive and low-adaptive construction land on the QTP is mainly composed of
rural residential land, transportation land, and special land, the proportions of urban
construction land and other construction land are rapidly increasing. The vertical gradient of
elevation and slope of construction land have gradually strengthened, and the spatial extent has
expanded. Construction land in the southern Qinghai Plateau, western Sichuan alpine canyon
region, and Qilian Mountains is subjected to constraints of both elevation and slope, while the
main limiting factor in the northern Tibetan Plateau, Gangdise Mountains, and Himalayan
Mountains is elevation. (4) The potential area of reserve suitable construction land on the QTP
is 12.41 x 10" km?, constituting 4.81% of the total land area, with suitable and moderately
suitable classes dominant. The per capita potential area of reserve suitable construction land is
9928 m*/person. The Qaidam Basin has the richest reserve of suitable construction land, while
the Gonghe Basin and Lhasa-Shannan Valley can serve as preferred destinations for ecological
migration. The research results can provide decision- making references for ecological
migration and optimizing the spatial distribution of human activities on the QTP.

Keywords: land resource; construction land suitability; existing construction land adaptability;
human activity; Qinghai-Tibet Plateau



