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Fig. 2 Topographic elevation and slope classification in Milin County
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Fig. 3 Fitting curve of key parameters with the increase of elevation and slope
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Fig. 4 Suitability evaluation of construction land in Milin County under different grid precisions

1 REHEEE TR ERIE ST SRk

Tab. 1 Suitability evaluation results of construction land in Milin County under different grid precisions

. 30 m 50 m 100 m 250 m 500 m 1000 m
% ¥y

iiu e BOBU ML mEL M @R 4K @B S @B gl B il
km) @) km) @) (km) (6 (km) (0)  km) (%) (km) (%)

PENER = 0.58 12041 126 13595 143 15277 1.60 14739 1.55 11823 1.24 70.30 0.74
BGEE (0.58, 048] 277.97 292  267.33 280 246.20 2.58  228.79 240 228.64 240 295.09 3.10
—MEEE (048, 0.38] 20193 2.12 19991 2.10 199.34 2.09 21998 231 31034 326 553.25 580
JGEE. (038, 0.28] 263.95 2.77  264.69 278  273.75 287 36436 3.82 599.31 6.29 1218.69 12.79
AEH <028 8666.56 90.93  8662.95 90.89 8658.77 90.85 8570.30 89.92 8274.30 86.82 7393.50 77.57
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Fig. 5 Partial map of suitability evaluation results of construction land in Milin County under different grid precisions
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Fig. 6 Area change of suitability grade type of construction land

in Milin County under different grid precisions
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Fig. 7 Suitability evaluation of cultivated land in Milin County under different grid precisions
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Tab. 2 Suitability evaluation results of cultivated land in Milin County under different grid precisions

. . 30m 50 m 100 m 250 m 500 m 1000 m
AR A

g e WOBU NI mORU K WL It @R Al mR NIE @R it
km) 6 (km) )  km) (%) (km) (6) (km) (6) (k) (%)

EH = 0.320 68.41 0.72  72.74 0.76 83.64 0.88 85.01 0.89 69.01 0.72 36.68 0.38
B (0.320,0.274] 292.14 3.07 293.62 3.08 278.86 2.93 256.68 2.69 237.79 249 271.82 2.85
—BIEE (0.274, 0.210] 24931 2.62 246.27 2.50 246.53 2.59  267.41 2.81 370.66 3.89 633.13 6.64

JGEE. (0.210, 0.180] 128.89 1.35 130.16 1.37 136.66 1.43 178.39 1.87 288.00 3.02 551.70 5.79
AEH <0.180 8792.08 92.25 8788.03 92.21 8785.14 92.18 8743.33 91.74 8565.37 89.87 8037.49 84.33

24931 km®, i T Hb SRR FL R 2.62%,  EEEA A FEREVT S i R e R SR
HITR A4 MBI B FEAE 4000 m AR, % 2200~2300 m i f A B Ry 200, A% 3900~
4000 m I E R 20, @ ROEEZEA . WA 128.89 km?, 5 B R AY LR 1.35%,
AR T A A AE AT SO e R DL SR AT A s B SRR 4300 m LR, SRR
2200~2300 m A RIEE Ry 220, R 4200~4300 m L FE R 20, B AIEFEZEA . HH
8792.08 km?, & - Hb S ALY LA 3k 92.25%, 2SR Ap A A 40, M3k e ali i R
KRR = .

5530 m AR RS B L ST L, LA S ARG FE VAN 45 R AE MR i R R B 4o vl
530 m—3%, (HAEGHSEMHRRFNES [\ 534 7 AR REARIM2ZR (K8, E9),
EEZEAIS0 m. 100 m, 250 m, 500 m AR5 30 m3E6.33% . 22.26% . 24.27%F
0.88%; 17 1000 m Tf A3%% 30 m Yk /) 46.38% ., Hid H 2L 50 m AT FLEE 30 m3E M 0.51%,

PR

S

BEE BEE MEEKEE FMEE

K18 RIS T KA EL B E A 041 Je R 14

Fig. 8 Partial map of suitability evaluation results of cultivated land in Milin County under different grid precisions
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0.05%. 0.09%. 0.55%. 2.58%18.58%. Mifi BLM:FL ISR Y + o i AL L A, 50
m530 miRZEFEL0.05%Z [0, 100 miRZEFE+0.16%Z [0, 250 miRZEE+0.52% 2 [H],
500 m. 1000 miR2E/3HITEL2.38%M+7.82% 2 7] . Mo B S 2K R 25 (Al 0 A M RV &
50 m. 100 mF1250 m AY45 R 530 mEA—E, 1500 m A11000 m L5 R EFE AR, L
WP, 30 m, 50 m, 100 m. 250 mHHPAHRE B 24038 FH 75 ek e SRR s B PR o
4.3 IR FAMIER ST

KR BOMR A 15 FH b = A AR 3 B R A s RS R L Sy T FH b R A2 i i
M, 2019 AF ARG 1T 32.05 km?, o, BREER M T FHE 10.62 km®, 3238 iz i FH HE
2143 km’s £2530 m. 50 m. 100 m MFASRE B - M 0% I 1 FH b 1k A 2R AL [ B
AT, AR B T L R AE BGE B RAYL, 30 m. 50 m. 100 mHIHAERS BE A7 Ly
ok 63.85% . 61.34% 1 56.07% ; HIRJEIEE AL, 5 H 450 23.01% . 26.17% Fil
28.99%; —ih HASRINAT —EE A, 0 9.52% . 8.85%F110.04% ;K H.
RN A RAR DN, AN T o AR R 2.28% . 2.21%H13.27%; ANis H I
LA A, T LRSS B B FH B AEAS [ B S B rh A A, X 5 A
TR TER I A (£3),

R3 TEMESHEE TAMREIREZIZAMKEEEEREE S/

Tab. 3 Suitability grade distribution of current construction land in Milin County under different grid precisions

WS B T M A& iz K FH b

PLNERES 30m 50 m 100 m 30 m 50 m 100 m
WHIM Tp G mel G W G @B Gk mel Gl mel G

(km?) (%) (km?) (%) (km?) (%) (km’) (%) (km’) (%) (km?) (%)
EH 244  23.01 278 2617 3.08 28.99 261 1217 324 1513 3.87  18.06
BOSH 6.78  63.85 6.52 6134 596 56.07 8.36 39.03 782 3647 6.97 32.52
—GEE 1.0 9.52 094 885 1.07 10.04 371 1731 3.68  17.18 381  17.76
Y STNEN 024 228 023 221 035 3.27 1.88 878 1.96 9.16 231 10.78
ANIEH 0.14 133 0.15 143 017 163 487 22.72 473 22.06 448 2088
it 10.62 100 10.62 100 10.62 100 2143 100 2143 100 2143 100
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KR L BBR A Ml FH b = B P AR b R oA el FH R B, 2019 4F BIRIR B i T AR 71.23
km®, FAE e TR 9.89 km®, 285 - Hb BB IS B SE R K AT, B
i R e P M e B R B 4% S A A, (R ARSE B . — B ERIE B
KM, SOEEMAE AN AR N (F4) . ASFIMERE T BUR A b A Fh
Bl FH 00 A AR50 B . 33 R — B SR B T AR FE AR AE 96% LA |, A A AR R T
AU FLARANE 1.8%, ANIE B ZSA N A A7 HE IR T 1.40%

F4  REMHEREE TR ASIVRE I E A E T HERER ST

Tab. 4 Suitability grade distribution of current cultivated land and garden land

in Milin County under different grid precisions
Hiith AfAE el 1 b
&R E 30 m 50 m 100 m 30 m 50 m 100 m

SO g @R Wkl R kB mR sl R W R )
km) %) (m) %) km) ) Kkm) (%) (m) (%) (km) (%)

FONER 4.96 6.96 7.39 10.38 11.08 15.55 0.69 6.95 0.90 9.15 1.39 14.05
LSTNER 5345 7505  51.36 72.11 45.99  64.57 7.69  77.74 7.55 7638 6.81 68.89
—MEEE 1141 16.02 10.96 15.39 11.77 16.52 1.28 1291 1.23 12.43 1.39 14.04
IR 0.73 1.02 0.75  1.05 120 1.69 0.12 1.24 0.11 1.06 0.17 1.70
AN EL 0.67 0.94 0.76  1.07 1.18  1.66 0.11 1.16 0.10 0.98 0.13 1.32
Bt 71.23 100 71.23 100 71.23 100 9.89 100 9.89 100 9.89 100
5
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B B S 8E H IS 2 AT, 2000~3000 m 22 [0 45 4008 B GE B 2SR £, 113000 m ) -
AL T AR T AR Y RS BN B 2R AL, 0 HOGT < 30 W] R FH 4 i B U ik = A K e
i



1628 i B 2E 774

4600
4500
4400
4300
4200
4100
4000
3900
3800
3700
3600
3500
3400
3300
3200
3100
3000
2900
2800
2700
2600
2500
2400
2300
2200

i (m)

eS|
BH
BugH
— B
RIEH
NEH

01234567 891011121314151617 181920212223
BBEC)

P10 e s PP AR R R 5 T i R AN X D% 2R

Fig. 10 Corresponding pedigree between suitability grade type of construction land and topographic elevation and slope
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Fig. 11 Corresponding pedigree between cultivated land suitability grade type and topographic elevation and slope
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Fig. 13 Corresponding pedigree between land resource availability and topographic elevation and slope
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Evaluation method and empirical application of human activity
suitability of land resources in Qinghai-Tibet Plateau

XU Yong"?, WANG Lijia"?, YANG Hua"’
(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: The existing human activity suitability evaluation of land resources in China has the
defects of insufficient theoretical support in terms of basic data accuracy, elevation and slope
classification and suitability grade judgement. When it is applied empirically, there are some
problems such as excessive evaluation factors, difficulty in obtaining indicator data, and low
altitude of applicable regions. In this paper, we constructed a technical evaluation framework
applicable to the Qinghai- Tibet Plateau, and established a grid- scale evaluation model for
construction land suitability and cultivated land suitability after selecting key parameters that
vary with topographic elevation and slope. And then we proposed a generalized algorithm for
key parameters such as atmosphere density, air temperature, slope suitability for construction,
and soil erosion resistance of sloping cultivated land. With Milin County in southeastern Tibet
as an example, the empirical research has been carried out according to the interval of 100 m in
elevation and 1° in slope. In addition, grid precisions of 30 m, 50 m, 100 m, 250 m, 500 m, and
1000 m are tested. This article obtains four conclusions: (1) The construction land suitability
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and cultivated land suitability can be classified into five levels: suitable, relatively suitable,
moderately suitable, less suitable, and unsuitable. Under the grid precision of 30 m, the five
levels of construction land suitability account for 1.26%, 2.92%, 2.12%, 2.77%, and 90.93%,
respectively. Compared with 30 m, the area ratio results of 50 m, 100 m and 250 m have the
errors of £0.34%, £0.34% and £1.11%, respectively. Similarly, the area ratio of each level of
cultivated land suitability with a 30 m grid precision is 0.72%, 3.07%, 2.62%, 1.35%, and
92.25%, the errors between it and the results under grid precision of 50 m, 100 m, and 250 m
are £0.52%, and the errors of 500 m and 1000 m grid precisions for both construction land
suitability and cultivated land suitability are relatively larger than those of the other grid
precisions. (2) Current construction lands (i.e., settlements of cities, towns and villages,
industrial and mining lands) in the study area are mainly distributed in areas with levels of
relatively suitable, suitable, and moderately suitable according to the distribution ratio. Under
grid precisions of 30 m, 50 m, and 100 m, the total land areas of these three levels account for
95.96%, 95.96%, and 94.74%, respectively. Current cultivated land and plantation land are
distributed in areas with levels of relatively suitable, moderately suitable, and suitable,
accounting for more than 96% of different grid precisions. (3) The empirical research shows
that evaluation method, quantitative model, and parameter algorithm for evaluating the human
activity suitability of land resources in the Qinghai-Tibet Plateau are feasible and applicable. In
the actual evaluation, the grid precision should be controlled within 100 m, and the maximum
cannot exceed 250 m. (4) This study established a corresponding pedigree between
construction land suitability and cultivated land suitability and topographic elevation and slope
that can be applied to the Qinghai- Tibet Plateau. Meanwhile, some professional defects are
analyzed of available land resources evaluation methods in major function-oriented zoning and
"Double Evaluations" of territorial spatial planning in China when applied to the Qinghai-Tibet
Plateau.
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