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An Analysis of Land Use Change and Driving Forces in the Yellow River
Basin from 1995 to 2018
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Abstract: The analysis of land use change is the basic study of the Yellow River Basin which has practical
significance in providing methods for land consolidation, ecological environment remediation and sustain-
able development in the basin. Based on the data of land use from 1995 to 2018, the dynamic attitude model
of land use and the method of land use transfer matrix were used to analyze the spatial-temporal change
characteristics of land use in the basin,and the driving forces of the change were explored by the approach
of geodetector. The results showed that 1) from 1995 to 2018, grassland was the main type of land,and its
area ranked as: medium coverage grassland >>low coverage grassland > high coverage grassland. On the
whole, the areas of grassland, dry land and shrub land were on the rise, while other land types changed
slightly. 2) The single dynamic attitude of forest land was the highest,reaching 22. 1% ,while that of other
construction land was the lowest as —3. 82%. The overall comprehensive dynamic attitude of the basin was

0.41%, among which the comprehensive dynamic attitude was the highest in 2015 — 2018, which was
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10.02%. 3) Among the 10 selected land types,the grassland with medium coverage had the largest trans-

fer-in and-out area according to the transfer matrix. 4) The driving forces of land use change were mainly

composed of meteorological,economic and policy factors. For the whole basin, the temperature change had

the strongest explanatory power to land use change. There were differences in the main driving forces be-

tween the upper,middle and lower reaches of the basin. Policy factors had strong explanatory power to the

upper and lower reaches,while meteorological factors and economic factors were strong to the middle rea-

ches. From 1995 to 2018, grassland was the main land type in the study area,with the largest area and the

most frequent changes,so more attention should be paid to the utilization of grassland. By analyzing the in-

fluence of meteorological factors, economic factors and policy factors on different areas of the basin, this

study provides theoretical basis for high-quality development planning of the Yellow River Basin.

Key words: Yellow River; land of use; dynamic graph; transition matrix; geodetector
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Table 1  Proportions of land use types in the Yellow River Basin %
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Table 3 The explanatory power of each driving factor in each year
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Table 4 The explanatory power of each driving factor in the upper,

middle and lower reaches from 2000 to 2018
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Fig.5 Interactive detection map of driving factors of land type change in various years from 2000 to 2018
EFETA | . % I
woest |} - |
| O 0
NDVIZE 4
0 0.03 0.06 0.09 0.12 0.15 0.18 0 0.010.02 0.03 0.04 0.05 0.06 0.07 0 0.03 0.06 0.09 0.12 0.15 0.18
A LXK B.H1 i b (X C. T [X
W K A A ROt R AR ND VI fk
B 6 2000—2018 F L TFiffih X L3 R BT IKF FF X EHRN
Fig. 6 The interactive detection map of driving factors of land type change in the upper,middle and lower reaches

of the upper,middle and lower reaches {from 2000 to 2018

AR RN REZ N T S LA S L 32 A 28 B A 4
3t ) S A R Y 2

TE 9 312 22 [ 1) 28 R0 5% 48 v, R 3 1 e
Heiin Bl R S8, o b BT i B M R
JRE M A - ST ) B S R AR iy T A
DRLIKE i 7 32 A 89T O B e A2 5 T Y il 2R Y
Z— o B SR A S AR I 9 R i KBl g3 R
RN R ABF N RMBOR N R, BE AL AR
PRIEE B T YOk 22 L BOR 3R W A R X
TR AR E RN R RN R AT,
BT A SO T A% Al obR Ol TR DA R PR AE R R G

BT S )t ) AR AT S R R BT
PR T 43 3% 00 1 km (9 = Hb R FH 43 25 85000 ok
3 M B TR0 3L J Y o A I 2 A A R E L Sy DL F 5
T YL ) SRy P M DX TR R A L b TN ROBE By WF 5 AT
VAT F 73 9 25 g 14 2 () K dls

S % 30k :

[1] XUG Y,WANG Z J,HU Z D,et al. Comprehensive index e-
valuation of land use and cover in Qaidam Basin[ J]. Journal of
Hydroelectricity,2019,38(9) :44-55.

[2] #migita, R 0. SRBATH 1980 — 2018 4F - Ml 78 o5 24 8 K% Bk £l 8
AT FELT]. P4 R ARl R 222241 B AR B 22, 2020, 40 (4) - 115-
121.

[3]

[4]

(5]

[6]

[7]

YANG J Y.WU F. Study on change of land cover type and car-
bon storage during 1980 — 2018 in Guiyang [ JJ. Journal of
Southwest Forestry University: Natural Sciences»2020,40(4) ;
115-121. (in Chinese)

LIU J Y.NING J,KUANG W H,et al. Spatio-temporal patterns
and charac-teristics of land-use change in China during 2010—2015
[J]. Acta Geographica Sinica,2018,73(5) : 789-802.

X8 aE . T4 SCEE L AR, 2010 — 2015 4F o [ A R FH AR 1 Y
iof 25 A Jey 5 B R AR LT ] M B2 4H, 2018, 73(5) . 789-802.

LIU J Y,NING J,KUANG W H.et al. Spatio-temporal pat-
terns and characteristics of land-use change in China during
2010—2015[J]. Acta Geographica Sinica. 2018, 73 (5): 789-
802. (in Chinese)

PERRING M P,DE F P,BAETEN L,et al. Global environmental
change effects on ecosystems: the importance of land- use legacies
[J7. Global Change Biology»2016.22(4) :1361-1371.
TR, SCR i BB L AF L R T K IR 3 XA T R L
JHAEAR X A2 S Wy ma L [T, A 4R BE IR 22 412, 2019, 34 (2)
274-287.

ZHANG R,WANG Y M,CHANG ] X,et al. Response of land
use change to human activities in the Yellow River Basin based
on water resources division[ ] ]. Journal of Natural Resources.,
2019,34(2) :274-287. (in Chinese)

B ARTE ARG L EVBAST L 45, 1990 — 2018 45 I I Ik (VT g Bt
M A A JR i s I (] Al T AR 24, 202036 (15) - 271-
281,326.

XIAO D Y,NIU H P,YAN H X,et al. Spatiotemperal evolu-



0] HERTH S5 :1995— 2018 41 2 Il Ui dak - b 1) FH A% Ak K% 3K 3h 1 4

121

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

tion of land use pattern in the Yellow River Basin(Henan sec-
tion) from 1990 to 2018[J]. Transactions of the Chinese Socie-
ty of Agricultural Engineering,2020,36(15):271-281,326. (in
Chinese)
Wik TR IG L SR AE SR 3L T InVEST A% B #8510 3 48 72 7K kb
25 708 e B HE o A K R b ) P A Al mey e 1o (D] o0 P A 2 2 4R
2020,31(8):2731-2739.
YANG J.XIE B P,ZHANG D G. Spatio-temporal variation of
water yield and its response to precipitation and land use
change in the Yellow River Basin based on InVEST modle[ ] ].
Chinese Journal of Applied Ecology.2020,31(8):2731-2739.
(in Chinese)
R XA B SE BT R ALEAR VDV 48 500 AE o
5 AR B DA P R B BrobR TR AR S X A B[] . ARAR AR,
2021,37(2) :57-66.
WA WHIM B ST R/ AR AL 0 BT I
A SR B AT L. TR R R H AR 2020,
50(2):127-138.
HUANG J T,CAO Y P,QIN F. Analysis of eco-environment
quality based on land use/cover change in the Yellow River
Basin[ ] ]. Journal of Henan University: Natural Science,
2020,50(2) :127-138. (in Chinese)
X5z, 3£ F Google Earth Engine (1 #5917 - 3t 71 1 25 1k S
HIR ) J3 3 A (D] AL st o E s Bk, 2020,
(L S R TR 1 i e 1 S et A g AR R S
VLR P VR 5 P15, 2021, 30(2) :342-350.
o T L 2% ST DO U SRS W AR SR AR Al 4 - 4R D 1 5 e
[J]. 44317 ,2021,41(6) : 2248-2260.
GAO Y L,LI H B. Influence of landscape pattern change on
soil erosion in Han River Basin[]]. Acta Ecologica Sinica,
2021,41(6) :2248-2260. (in Chinese)
ASNAKE K,WORKU H,ARGAW M. Assessing the impact
of watershed land use on Kebena river water quality in Addis
Ababa, Ethiopial ] ]. Environmental Systems Research, 2021,
10:1.
2R, T AT L AL 1974 — 2019 AF K T A U 8K 4 4t ) P
FOW A ARG, K BRI, 2021, 28(1) :195-203, 210,
LI S,SHEN Z F,KE Y M, et al. Spatial-temporal variation
and driving forces of land use types in the Daqing River Basin
from 1974 to 2019[J]. Research of Soil and Water Conserva-
tion,2021,28(1) :195-203,210. (in Chinese)
kB, 5k — WL, 3 R )k 3T Landsat TM S5 19 K %22 14 7
S I Jo ML OGIBRAELT . #RAR T2, 2021,37(6) < 1-9.
OWOKOTOMO A I,AJAYI O O,ALABI O O,et al. Water-
shed land use, surface water vulnerability and public health
risks of two urban rivers, Ado-Ekiti, South-West Nigeria[ J].
SN Applied Sciences,2020,2(11).
WANG Y,ZHANG S.ZHEN H,et al. Spatiotemporal evolu-

tion characteristics in ecosystem service values based on land

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

use/cover change in the Tarim River Basin, China[ J]. Sus-
tainability,2020,12(18).

IhIKZE JH 5, A FZL. BT I S R Ak Bl 2 AR Ak i SR E
FE[)]. B £ B IE R, 2008(2) : 74-78,121.

WA A S BT T TSP v I R S e R
oK R SRR BEE (D], K A 2412 . 2020,51(9) :1015-1025.

HU C H,ZHANG Z H. Discussing of the critical threshold of
equilibrium sediment transport in the Yellow River and the
degree of soil erosion control in the Loess Plateau[ J]. Journal
of Hydraulic Engineering, 2020, 51(9):1015-1025. (in Chi-
nese)

AR SR AE T BEAR IR AR R AR B 1 A 1 R T X A
AR BT 5 0 R R E AT . PE AR B A iR, 2020, 35
(5):185-194.

GAO H L,ZHANG T L,FAN H Y.et al. Quantitative anal-
ysis of the factors affecting ecological environment quality in
Yangling Demonstration Zone based on geographical detector
[J]. Journal of Northwest Forestry University,2020,35(5) ;
185-194. (in Chinese)

CHEN Z, YU B, YANG C,er al. An extended time series
(2000—2018) of global NPP-VIIRS-like nighttime light data
from a cross-sensor calibration[ J/OL]. Earth Syst. Sci. Data,
2021, 13: 889-906. https://doi. org/10. 5194/essd-13-889-
2021,2021.

X0 A7 G B 2 A5 R RKID V0 b - b A P I 2 3 A K 5 ]
HAHE T —— LA A 2 Sy L) 1. PH AL AR B 2= 4 2020, 35
(4):148-157.

LIU F,YANG G,HAN X Y,et al. Spatial-temporal evolution
of land use and spatial autocorrelation analysis in Horqin
sandy land—a case study of Naiman Banner[]]. Journal of
Northwest Forestry University, 2020, 35 (4): 148-157. (in
Chinese)

E B0, TR BUZR. b BRI g R S R EE (T ). M A AR,
2017,72(1):116-134.

WANG J F,XU C D. Geodetector: principle and prospective
[I]. Acta Geographica Sinica,2017,72(1):116-134. (in Chi-
nese)

E e IR B S5 3E T NPP-VIIRS 3G i & 9 1T 58
AN E B WAL [T]. BT T AR 27 B 7 4 . 2020, 34
(3):31-35.

WANG X X,ZHAO M S,XIE Y,et al. Research on the popu-
lation data spatialization based on NPP-VIIRS nighttime light
data in Jiangsu Province[ J]. Journal of Heilongjiang Institute
of Technology,2020,34(3):31-35. (in Chinese)

RFME G AR L VLT NDVI R 58 68 4387 0], 7
JEARF B2 - 2016,31(4) £ 213-220.

WU B X, HOU L,SONG M M, et al. NDVI Temporal and
Spatial Evolution Analysis in Xi’an[J]. Journal of Northwest

Forestry University,2016,31(4):213-220. (in Chinese)



