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Abstract

The Yarlung Zangbo River (YLZB), as the highest plateau river in the world, has a particularly fragile ecological environment
and is easily impacted by global climate change. Studying the changes in its habitat quality and the driving mechanisms behind
them is crucial for the ecological protection and sustainable development of the YLZB. Based on land use data from 2000 to
2020, using a habitat quality model, optimal parameter geographical detector, and partial least squares structural equation
model (PLS-SEM), we conducted a quantitative study on the spatiotemporal changes and driving mechanisms of habitat quality
in the YLZB from 2000 to 2020. The results show that: (1) Forests, grasslands, and unused land account for 94.14% of the
basin area. The areas of unused land, forest land, and water bodies have continuously increased, while the areas of grasslands,
permanent glaciers, and snowfields have continuously decreased. The decline was most pronounced from 2005 to 2010. The
habitat quality in the study area is higher in the southeast and lower in the west. The area of degraded habitats is significantly
larger than that of improved habitats. (3) NDVI, elevation, and annual average temperature are key factors affecting changes
in habitat quality. Elevation indirectly affects NDVI by influencing climate conditions, leading to a decline in habitat quality.
Our research findings help to better understand the ecological dynamics within the basin and provide scientific insights for

sustainable management and conservation efforts.

Hosted file

Manuscript.docx available at https://authorea.com/users/829062/articles/1223186-study-on-
the-spatiotemporal-changes—-and-driving-factors-of-habitat-quality-in-the-yarlung-zangbo-
river-from-2000-to-2020


https://authorea.com/users/829062/articles/1223186-study-on-the-spatiotemporal-changes-and-driving-factors-of-habitat-quality-in-the-yarlung-zangbo-river-from-2000-to-2020
https://authorea.com/users/829062/articles/1223186-study-on-the-spatiotemporal-changes-and-driving-factors-of-habitat-quality-in-the-yarlung-zangbo-river-from-2000-to-2020
https://authorea.com/users/829062/articles/1223186-study-on-the-spatiotemporal-changes-and-driving-factors-of-habitat-quality-in-the-yarlung-zangbo-river-from-2000-to-2020

Time scale: 5 priods (2000 2005 2010 2015 2020)

Land-use data

. . . & g i
/| spatial distibution |\ /[ Tareat source exwaction

. . + Seasitivity Table
oty ey | )} S T
S s
e N InVEST model
ArcGIS tools

Analysing spatial
changes in different

i Potentialdriving factors

i
1 . . .
[ Natural environment S0C10-economic
i
[ 5
1
1
|

GDP
+ Elevation + Temperatwe + NDVI s :
+ Slope + Precipitation  * Soil type ) N‘].’:m ﬁgmsdms"y
;
/ Optimal parameter geodetector (OPGD)|

+ Determination of optimal scale
+ Drive FactorDetection analysis
+ Interaction Detection analysis

@ Identify main driving factor

4 Correlation analysis fLS-SEM 3 /

<}

2000-2005

Cropland

Forest

Grassland

Water

Construction
land

Unused
land

Snow/Ice

I increase

2005-2010

I Decrease

2010-2015 2015-2020

No Change



160000 { (a) - ] 2
S | J
140000 4 1 2
g
S
120000 4 q o
- 5
g 5]
g ., 100000 ] 1 21 1
= g o 2
= = 80000 125
3] S > oa
= 2 =
. < 600004 R a4 g
~ g
& 40000 4 4
=
- g "
- 20000 + q G #
A
A 3
a ] | | g i
Cropland ~ Forest Grassland ~ Water Con:h’udclion Ulnuzed snow/Ice 60 40 20 0 2 40 60 80 100 120
an an
Land Cover Type Change Rate of Area/km?-a™!

[ 2000 [ 2005 [ ]2010 [ 2015 [N 2020 Cropland [l Fores Grassland-Water-Consltrugtion\ ‘Ull-msgd Snow/Ice
an lan

(a) 2020 (b) 2000-2005

and has not been peer-reviewed

=z
2

Habitat quality
I Lov B Relatively low Moderate [l Relatively high [l High

(c) 2005-2010 (d) 2010-2015

o (e) 2015-2020 (£) 2000-2020

.
& Habitat quality change - Decrease No change
z (a) MM High [T Relatively high [ | Moderate [I7] Relatively low [l Low (b) B Decrease [ |Nochange B Increase
= 100 . 2575633 257063.2 254539.5
o 250000 s
< o
E ol 1<
5 €0 200000 E
2 & s
7 E % 158730.1
Z 60 6 i .
= ;E g 150000 - 1
= ° g
= o
2 £ 29.26% . 2
g 40r 1 & 100000 g
£ 19.71% 19.75% §
5 20+ L g 50000 - g
2 0 . 2100] 105 5502 17708 15470
2000 2005 2010 2015 2020 2000-2005 2005-2010 2010-2015 2015-2020
Year Year

The copyrigh

Posted on 6 Sep 2024



)5(1 —o—2000

Xl —e—2005 X —e—2010

X1 —e—2015 X1 ——2020

o= 06 06
1
0.002 0.006
X2 X3 X4 X5 X6 X7 X8 X9 X2 X3 X4 XS X6 X7 X8 X9
06 06
= F& ]
o015 RO . s .35 . 1210 371
" H
=z 0.01 0.008
XI X2 X3 X4 X5 X6 X7 X8 X9 XI X2 X3 X4 X5 X6 X7 X8 X9
: (a) 2000 (b) 2005 (c) 2010
o Habitat Habitat Habitat
Z. Elevation ——————0. 747 quality Blevation —————071——> e Elevation 1,05 3 quality
0,984 0234 0.135 -0.982 0173 -0.983 0,643 0375
= Climate  ———————0. 72— NDVI Climate  ———————0 77— NDVI Climate  ———————0 72— NDVI
= 7N\ VEERN 7N\
= [T [ 001 dois
N s N s N
Precipitation  Temperature Precipitation  Temperature Precipitation  Temperature
(d) 2015 (e) 2020 (f) 2000-2020
i Habitat ) 88 Habitat . s Habitat
- Elevation ———l quality Elevation »/'———> quality levation 6 | > it
Y 0.983 -0.73% 0313 rul)ﬂl /’0 “ 0857 rulm -0.563 0315
Climate  ——————0.70|—————_ NDVI Climate 71 |———— NDVI Climate  ———————0 725 NDVI
VAN 7N 7/ N\
oot Dowo oo b [T
Precipitation  Temperature: Precipitation  Temperature: Precipitation  Temperature:

(

Sep




Type of land use transfer Sz '2 2o
:;z:::;;‘;“,‘l’;z:’.:f::;“y- Forest - Construction  [JJillil Grassland - Construction [ Snow - Forest
Cropland - Construction Forest - Cropland Grassland - Cropland Snow - Grassland
Cropland - Cropland [l Forest - Forest I Grassiand - Forest Snow - Unusedland
Cropland - Grassland [l Forest - Grassland I Grassland - Grassland Snow - Water
Cropland - Unusedland Forest - Unusedland Grassland - Unusedland [ Unusedland - Construction
I Cropland - Water I Forest - Water I Grassland - Water Unusedland - Cropland

Area/km?

Gras

Average annual temperature/°C

Unusedland - Grassland [l Water - Forestiand
Unusedland - Unusedland Il Water - Grassland

I Unusediand - Water

[ water - Construction

‘Water - Cropland

B woter - Water

‘Water - Unusedland

40000 T T T T

[ 36169.2
35000 [

30000 [
25000 [
20000 [
15000
10000 [

5000 [

s\a“d’U“ Forest Tgnow

0 usedian ;aSS\a“d

dand o ostand
'U““SeSnow’GwES(ass\aﬂd’ Fore

Main types of land transfer

1235.2
p7z7z2222,

C{op\a;‘% usedland

30 gzsc
() r=0937| & (b) 7=-0.837
N 3 <0.001
20 g 200+ F P
=
f=%
10 g 150
a
0] S 100
g
10 g)l) 50
8
KA S S St S G G S V" SO S G S G S
’\5% ,’f’“ _,5\% :;g“ A'\Q ’5@ :\30 ‘\50 ,7,'5Q ’,5\0 :39“ ,D«'\Q ‘550 :\»50
O G 7 7 g g O T T T g q T
Elevation/m Elevation/m




60° 00"E 100° 0’0"E 140° 0'0"E 85° 0’0" 90° 0’0"E 95° 0'0"E

()| c

=

5

=]

>

2

Legend

- = ® C?ty Elevation/m
5 < RIVET oy Hight 7330

2 [ Bowndary i yow: 144
= S| mm YLZB d
A [ China
£ (b)

&

s

=2

2 Land use type

Cropland C o land
tructi
B rorey, M Construction an
£ City boundary B Grosslenid 7 Unused land
g I Study area B e Snowlce
SSO0E 90°00'E 95°00°E  100°00"E 85° 0 0°F 90° 0 0°F 9" 00°E

No reuse

30° 00N

30° 00N



