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Abstract: The human activity intensity is a comprehensive indicator that objectively reflects the impact of different human
activities on the terrestrial surface and the extent of its effects. The scientific assessment for the human activity intensity has
a pivotal role in coordinating regional ecological protection with human activities on the Qinghai-Tibet Plateau. However, the
scale and intensity of human activities and its variation patterns on the Qinghai-Tibet Plateau are not yet clear. Therefore,
there is an urgent need for quantitative study on the human activity intensity. Based on the multi-period land use survey data
and the algorithm of human activity intensity of land surface, this study measured and analyzed the human activity intensity
and its spatio-temporal variation characteristics on the Qinghai-Tibet Plateau in 1984, 1997, 2008, and 2018.
Subsequently, the driving factors affecting the spatial variation of human activity intensity were detected using the
Geographical detector model. This article obtains three conclusions; (1) the overall human activity intensity was generally
at a low level on the Qinghai-Tibet Plateau from 1984 to 2018. The human activity intensity has experienced a slight decline
from 1.44% in 1984 to 1.37% in 2008, while sharply rose to a high point and peaked to 1.70% in 2018. (2) The regions

with the highest intensity of human activity included the Three River Basin in Tibet ( Yarlung Zangbo River, Lhasa River,
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and Nyanchu River) and the Yellow River-Huangshui River Valley region in Qinghai, and a strip-like distribution area of
relatively high intensity of human activity was being formed along the Rikaze-Lhasa-Nagqu-Yushu-Guoluo-Xining, while
these regions were the lowest in the Alpine-gorge region of Sichuan and Tibet, the Northern Tibetan-Southern Qinghai
Plateau, and the Pamir Mountains. (3) The geographical detection results showed that the main factors influencing the
spatial differentiation of human activity intensity were population density, road density, economic scales, relief degree of
land surface, urbanization rate, the proportion of primary industries, and regional development orientation, and the factors’
explanatory after the interaction was significantly higher than that of single, showing the interaction types of nonlinear-
enhance and bi-variable enhance. The conclusions of this study can provide a scientific support and basic reference material
for government decisions on the construction of ecological security barrier and spatial governance of territorial space on the

Qinghai-Tibet Plateau.

Key Words: human activity intensity; construction land equivalent; Geographical detector model; land use; Qinghai-

Tibet Plateau
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Fig.1 Topographic elevation of the Qinghai-Tibet Plateau
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Table 1 Conversion index of construction land equivalent of different land use types on the Qinghai-Tibet Plateau
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Table 2 Driving factors to spatial variation of human activity intensity
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Table 4 Grazing utilization of different grassland types on the Qinghai-Tibet Plateau

TR FIAZ/ % || HhZEA B
Grassland type Utilization || Grassland type Utilization
i 2 fr) 2 50 Vo 20
Lowland meadow Sandy steppe
L3t F A 288 TR TR R AL ) 2 5 R RE SN e SR LS 20
Mountain meadow, subclass of alpine swampy meadow Temperate desert, temperate steppe desert )
[SESGRTES 50 VBT 2K 15
Alpine meadow Subclass of sandy desert
TP ] IS 50 [EESREES 0
Temperate meadow steppe Alpine desert
TRPERT IR | T ) B 52K 45 [ RN R N -
Temperate steppe, alpine meadow steppe Warm bush, scrub bush steppe
TR PR SRR RS | SR 40 IAMERI A HE RN 55
Temperate desert steppe, alpine steppe Thermal bush, scrub bush steppe
[EES LA e 35 LS 55
Alpine desert steppe Swamp
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Fig.2 Change of construction land equivalent and human activity intensity from 1984 to 2018
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2018 AET i A\ 2805 Bl A R SR [ THEa % I 1984 4E1Y 1.78% b TF 23 2018 4E/Y 2.55% ., VG i FII 75 M 1Y)
NI S5 5 AR Ak 32 2 3 BAE 0 ) b 4 PR T ORI B A 3, 1984—2018 4T i 14 HH Hb 1 ALy
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Fig.3 Land use type change from 1984 to 2018
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flRiads, BHPITEERTE 1984—2008 4 [ EEA R FFRRE | F 252 I LARL B T OGO ATE T 1T X
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Fig.4 Spatial distribution of human activity intensity by county level in 1984, 1997, 2008, 2018
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Table 5 Classification statistics of human activity intensity by county level in 1984, 1997, 2008, 2018

- 1984 4F 1997 4 2008 4 2018 4F
Claee BOpoEE Wi BORooRE B/ BAoclct MU BacRoi 0%
County number Mean County number Mean County number Mean County number Mean
15 Highest class 16 10.30 14 18.79 14 16.21 21 13.15
%55 High class 22 3.84 23 3.78 21 3.70 27 3.81
F14%E Moderate class 39 2.85 39 2.88 36 2.88 50 2.78
BAK Low class 52 2.03 52 2.09 55 2.08 49 2.01
i Lowest class 52 0.91 61 0.94 63 0.92 42 0.88

(4) NETEBBARREE X, 1984—2018 4F HLZ T EE M S BE R R A e R, N80 3o
YIETE 2% Fe A7, 32543 A7 0 G A 7 Vi e 38 ] EEL 00 53 90 37 St 1 DA )1 e s WK 10 X 4%, FLAG ) S 30 v
JEURNSE TR AR Z 554 R e 3

(5) NZEIE SRR EE X, 1984—2018 4F B 90 B g N 2875 2 o B B AR ETE 0.9% /2, F LA 1E
TR o S AR T S %) e L 0Bl 2 DX L G A ) oo T ORISR X, ) e L e 2 DX 52 b 350 ) s BR i), A 2890
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Table 6 Geographical detection results of factors influencing the spatial distribution of human activity intensity in 2018

N g B SEH AR g (5

fii R LIRS

Abbreviation - Driving factors fafto‘;aieteior X X X X Xq & ;f m‘eraf;on dete;wr X X X X

1 2 3 4 5 6 7 8 9 10 11 12
Xy R 0.0 *** | [ | [ ] [ | [ ] [ | [ ] [ ] ° ° [ |
X, WFRERE 0.41 %" 0.69 [ | [ | A ° ° [ ] [ | ° o ()
X; 4 0.11 %% 0.34 0.6l [ | [ | [ | [ | [ | [ | ° [ ] [ |
Xy ik 0.06*** 043 0.69 0.7 [ ] [ | ] [ ] [ ] ° o [ |
Xs FRERI LT ) 0.05*** 020 036 026 021 [ ] o o [ ] o ° o
Xg DX Il e JR 1 0.15*** 0.28 051 026 038 024 o [ ] [ ] o ° [ ]
X, S 0.49 %+ 071 077 069 072 053 053 ° ° o ) °
Xy it 0.16*** 0.57 058 046 063 020 035 052 [ ] ° o ()
Xy B 0.06 *** 034 058 046 060 022 048 055 049 o ° [ ]
X NA#RE 0.90 *** 0.92 093 094 093 09 091 091 092 092 ° ()
Xy T 0.77*** 0.80 087 0.89 081 077 084 084 08 08 093 ()
X WA K 0.347%* 0.65 067 066 069 036 054 056 047 056 091 084

o, s FoRBFENE P<0.01; M FORAELNENER , @ FORWUN T3, A FUR I TRk
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