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Fig.1 Geographical location of Huaihe River basin
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Fig.2 Temporal and spatial distribution of land use in
Huaihe River basin from 1990 to 2020
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Tab.1 Areaand proportion of land use types in Huaihe River basin from 1990 to 2020
o Eiztzy Bt it i K3 A AR 3
1090 4 i F/km? 188 546 19177 11 504 11712 32340 757
5 E/% 71.41 7.26 4.36 4.44 12.25 0.29
1095 ¢ T A /km? 187 962 20414 10371 11 979 33068 242
i /% 71.19 7.73 3.93 454 12.52 0.09
i B /km? 187 505 19 079 10 758 12563 33944 216
. 5 E/% 71.01 7.23 4,07 476 12.85 0.08
2005 4F T A /km? 186 422 19 044 10 650 12901 34 826 222
i /% 70.60 7.21 4.03 4.89 13.19 0.08
2010 4 T A /km? 185278 19 087 10 642 12 960 35900 221
5 E/% 70.16 7.23 4.03 491 13.59 0.08
2015 4 i B /km? 183 852 19032 10 614 13024 37326 234
i /% 69.62 7.21 4.02 493 14.13 0.09
4 T A /km? 179 677 18 765 8470 13823 43179 182
2020 5 /% 68.03 7.11 3.21 5.23 16.35 0.07
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Tab.2 Land use dynamics of Huaihe River basin from 1990 to 2020

. - FH B 1%
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1990—1995 1995—2000 2000—2005 2005—2010 2010—2015 2015—2020
HEHb -0.06 -0.05 -0.12 0.12 -0.15 -0.45
AR 1.29 -1.31 -0.04 0.05 -0.06 -0.28
it -1.97 0.75 -0.20 -0.02 -0.05 -4.04
Kk 0.46 0.98 0.54 0.09 0.10 1.23
A Hb 0.45 0.53 0.52 0.62 0.79 3.14
AT A3 -13.61 215 0.56 -0.09 1.72 -4.83
giA LRI B % 2.99 2.60 0.06 0.05 0.08 2.78
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Tab.3 Matrix of land use transfer area in Huaihe River basin from 1990 to 2020 km?
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¢“ LI B it il K A P EED
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Fig.3 Comparison of land use measurements and simulations in
Huaihe River basin in 2010 and 2015
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CEVRETRTIAL IR M A FH b R A DL R R i AR A
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BRI E N, 225 HoAth 2 2 (AT 98 IR 0T EEBEADL A5 2R,
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Tab.4 Actual and simulated area errors of land types in Huaihe River basin in 2010 and 2015

- H I A 2010 4 2015 4
HA BRI AL km? BHUERKM?  REkmM® HBIHRZE% S BRT A Km? BMERKM?  RzEkm® HBIRZE%
Hhh 185 278 183114 2164 -1.17 183 852 182 333 -1519 0.83
M 19 087 18938 -149 -0.78 19032 19271 239 1.26
Bt 10 642 10 652 10 0.09 10616 10 424 -192 -1.81
KIS 12 961 14 993 2032 15.68 13031 15 202 2171 16.66
R b 35900 36 246 346 0.96 37326 36 615 711 -1.90
AR 221 120 -101 -45.70 240 223 -17 -7.08
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Fig.4 Prediction of land use change in Huaihe River basin

from 2010 to 2030
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this basin. The influence of natural factors and human activity factors on the temporal and spatial changes is
analyzed. [Result]From 2002 to 2021, the source mountains in the Western and Southern parts of the basin are high

FVC areas, while the FVC is low along the river course from West to East and in the central and Northern parts of
the basin. The Eastern part is low FVC area. The proportion of high and relatively high FVC area was 65.29%.
Medium FVC accounted for 17.66%, low and relatively low coverage accounted for 17.05%. The overall vegetation
coverage was high, and the average FVC shows a decreasing trend, and then gradually increases. The FVC of the
basin was basically stable in 44.14%, improved area in 32.25%, and slightly degraded area in 17.27%. The
proportion of obvious degradation area was 6.34%. The influence degree of natural factors on FVC from high to low
is elevation, temperature, precipitation and slope.The FVC increases with the increase of elevation, precipitation and
slope, and decreases with the increase of temperature. The positive effect of human activities on FVC was slightly
greater than the negative effect, which became an important factor promoting its growth trend. [ Conclusion] From
2002 to 2021, the vegetation coverage in the Yiluo River Basin was relatively high and gradually increased.
Elevation, temperature and precipitation were the main factors affecting its spatial distribution, and human activities
promoted its increase.

Keywords: Yiluo River basin; fractional vegetation cover; spatial and temporal change; influencing factors
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Research on land use change in Huaihe River basin based on

the CA-Markov model
LIU Saiyan?, ZHANG Yongjiang®, XIE Yangyang®®, ZHANG Qin®, X| Haichao®
(Yangzhou University, a. College of Hydraulic Science and Engineering;

b. Modern Rural Water Conservancy Research Institute, Yangzhou 225009, China)

Abstract: [Objective] Study the characteristics of land use change in Huaihe River Basin and predict the land use
change in Huaihe River Basin in 2030, in order to achieve reasonable development and utilization of land resources
in the basin. [ Method] The land use transfer matrix and land use dynamic were used to analyze the land use change
characteristics based on the land use data of Huaihe River Basin from 1990 to 2020. The land use pattern of Huaihe
River Basin in 2010 and 2015 were simulated based on the cellular automata-Markov (CA-Markov) model, and the
land use change trend of the basin in 2030 is predicted under the condition of meeting a certain degree of accuracy.
[Result] (Cultivated land and construction land area account for more than 80% of the land use area, which were
the two most dominant land use types in Huaihe River Basin; @The decrease of cultivated land and the continuous
expansion of construction land were the most obvious change characteristics of land use in Huaihe River Basin in the
past 30 years; ®The land use in 2010 and 2015 simulated by the CA-Markov model based on the Kappa
coefficients of 2010 and 2015 simulated based on CA-Markov model are 0.937 and 0.944, respectively, with high
simulation accuracy; @The predicted land use changes in Huaihe River Basin in 2030 showed that the reduction of
arable land and the expansion of land for construction are still the main trends, but the magnitude of the changes in
both of them is slowing down, and the changes in forest land and grassland are not significant, but the area of
watershed continues to increase. [ Conclusion] The substantial expansion of construction land and the continuous
decrease of arable land in Huaihe River Basin should be emphasized, and the land use change in 2030 simulated
based on CA-Markov model can provide a reference for the future land use development of the basin.
Key words: land use; CA-Markov model; transfer matrix; Kappa coefficient; Huaihe River basin
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