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Dynamic changes of land use and landscape pattern in Taolai
River Basin in the recent 30 years

PAN Jing-hu, LIU Xiao
( College of Geographic and Environmental Science, Northwest Normal University , Lanzhou, Gansu 730070, China)

Abstract: Based on the MSS images in 1976 and the TM images in 1989, 2000 and 2010, the changes of land use/
coverage and landscape pattern and their driving force in Taolai River Basin were analyzed from 1976 to 2010 by using
principal component analysis method in combination with landscape indexes and the methods of variation amplitude, dy-
namic degree and transfer matrix. The results indicated that during the recent 34 years after 1976, the proportions of cul-
tivated land and construction land expanded sharply from 4% and 0.04% to 7.4% and 0.26% , respectively; while the
area of glaciers and permanent snow and grassland decreased by 897.98 x 10* hm® and 383.7 x 10* hm?, respectively.
Among the various types of land use, construction land was the highest in dynamic degree (16.13% ), followed by culti-
vated land. The conversion of glaciers and permanent snow into bare rocks, the conversion of gobi into cultivated land
and the conversion between forestland and grassland were the main trends of land use variation. The patch density of total
landscape increased at first and decreased later, while the largest path index decreased at first and expended later.
Therefore, the shape of landscape became more and more irregular, and the degree of landscape diversity decreased at
first increased later. The population growth and economic development were the most direct driving forces of land use/
coverage changes in Taolai River Basin, and climatic factors also affected land use/coverage changes to some extend.

Keywords: land use; landscape pattern; dynamic change; driving force; Taolai River Basin
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Fig.1  Sketch map of location of the study area
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Fig.2  Spatial pattern of the land use in Taolai River Basin during 1976—2010
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Table 1~ Transition matrix of land use types in Taolai River Basin during 1976—2010
2010
W% . N UKk
Bk b, . ; C Fhmi o
wie o MR e we wmm ki pw kw BB CREE e gy
" Woodland Grassland Construction ~ Water ~ Desert Gobi * - - Glaciers and Total
land soil Bare rocks
land permanent snow
Bl Cultivated land  1064.45 0 0 20.85 5.07 4.06 19.35 9.6 0.02 0 1123.40
ML Woodland 1.77 1583.65  305.9 0 0 0 0 0 155.19 9.21 2055.72
By Grassland 1.38 722.52  2713.65 0 0 0 0 0 308.33 20.28 3766.16
i ot
ﬁké@%ﬂ}ﬂﬁ 3.22 0 0 8.16 0.04 0 1.13 0 0 0 12.55
Construction land
JKAK Water 19.75 0.37 1.59 1.39 133.25 0.3 64.28 7.44 0 0 228.37
VP HIL Desert 4.46 0 0 0 1.91 1373.11 104.37 2.64 1.32 0 1487.81
XBE Gobi 716.89 0 7.42 41.44 20.7  40.72 8795.86  445.16 34.18 0 10102.37
AR
. - 264.95 0 0 0.82 17.71  24.53 295.03 744.99 1.73 0 1349.76
Saline-alkali soil
B AR 2.13 115.37  283.73 0 3.1 13.12  186.27 15.85 6147.02 19.24 6785.83
Bare rocks
TKNKATRE
Glaciers and perma- 0 90.87 70.18 0 0 0 0 0 785.66 239.68 1186.39
nent snow
3T Total 2079.00 2512.78 3382.47 72.66 181.78 1455.84 9466.29  1225.68 7433.45 288.41 28098.36
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Table 2 Dynamic change indexes of various land use types in Taolai River Basin during 1976—2010

5 A B s B SRR B AR HhR ERR 5
B Syl Gain Loss Total Change in Change in Gain Loss Annual Dynamic
Type ot St change spatial position value rate rate changing degree
" " /kn? /ka? /% /% rate/ % /%
#iib Cultivated land 1014.55 58.94 1073.49 117.89 955.6 2.66 0.15 1.83 2.81
Miith Woodland 929.13 472.07 1401.21 944 .15 457.06 1.33 0.68 0.59 2.00
U Grassland 668.81 1052.51 1721.32 1337.62 383.70 0.52 0.82 -0.32 1.34
RS
}jﬁ?klgﬁﬁﬂﬁ 64.49 4.4 68.89 60.09 15.10 1.03 5.30 16.13
Construction land
KA Water 48.53 95.12 143.65 97.06 46.59 0.63 1.23 -0.67 1.85
VP HE Desert 82.73 114.70 197.42 165.45 31.97 0.16 0.23 -0.06 0.39
XEE Gobi 670.44 1306.50 1976.94 1340.88 636.06 0.20 0.38 -0.19 0.58
M Saline-alkali soil 480.68 604.76 1085.44 961.36 124.08 1.05 1.32 -0.28 2.37
BRA AR Bare rocks 1286.43 638.81 1925.24 1277.62 647.62 0.56 0.28 0.27 0.83
TR ARE
Glaciers and permanent 48.73 946.71 995 .44 97.46 897.98 0.12 2.35 -4.07 2.47
snow
BT Total 5294.52  5294.52 10589.1 6348.3 4240.8 0.55 0.55 0 1.11
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TR AR, RBETE BRI D T 324,26 kn?, B
SRR RN ER B A o B S R s T AR R B i, 4 )
HAINT 336.73 km?® 1 202.02 km?, #3018 i 5 3
BEIR R0 A BE b b D) 3 E R A T R
FASALIR BE T &, 3k & 81 b R 38 W ek, 40
BIEINT 75.26% 1 19.33% ; 1M vk )1 Fl K AR
/DT 58.03%

3BTIAZE G R BB A0 R 2. 11% |
1.60% Fi1 1.57% , MUK , S e A 5 IX. - b 1]

A2 ) T 2RI B PR AR Y S
2.2 EMZTEIEBIFE
2.2.1 EARF EagTIAE I

1) SO LGB FIBE ARG . A4S B 28 AL 7 53¢
WL TR BT (5 0 LU R (3 3) 4 4Ry 7 2 3
VL A BREBR S TR AR S o BE AR 5 1 A L, A S X2
RGeS TE AU r 5 Y e 3 AN B T 40% . 45
SOMZET kb IR S i FH AR A R b T R
H ] 34 AF (R FRE S K, vk KR AR S | XBE I
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Table 3 Dynamic change indexes of various land use types in Taolai River Basin during 1976—2010

AEfY Year SR Landscape type NP/ PLAND/ % LSI il COHESION
b Cultivated land 196 3.90 15.53 47.84 83.08
s Woodland 100 7.35 10.70 47.50 94.05
FHh Grassland 50 13.43 9.28 60.06 96.51
IR @M Construction land 6 0.04 2.57 51.33 33.94
KA Water 101 0.86 10.73 62.94 50.33
76 bl Desert 38 5.30 7.89 52.68 92.77
XBE Gobi 122 35.98 13.18 71.81 99.21
EhFHL Saline-alkali soil 241 4.79 15.15 49.98 81.45
LA AR Bare rocks 119 24.19 12.30 75.55 96.49
VKK AR Glaciers and permanent snow 119 4.17 12.22 49.37 87.90
Bt Cultivated land 136 4.9 15.51 46.32 92.92
s Woodland 150 5.58 12.74 33.99 90.94
Bl Grassland 97 14.6 11.05 52.52 96.88
1% & HEBE ML Construction land 19 0.10 4.17 46.36 29.85
TR Water 93 0.73 10.03 54.73 52.29
1 VP HE Desert 212 5.12 15.79 49.07 89.71
KEE Gobi 146 35.76 13.91 70.85 99.07
LR Saline-alkali soil 212 4.71 15.60 49.51 81.95
A A kML Bare rocks 192 25.73 16.14 74.34 95.85
VKN AT Glaciers and permanent snow 113 2.75 11.88 25.35 83.77
#HFHL Cultivated land 188 6.01 15.85 48.84 91.36
M Woodland 121 8.29 13.58 38.8 9.71
HiHlh Grassland 69 11.84 9.78 50.64 95.23
S @M Construction land 20 0.14 4.36 39.8 46.33
2000 JKAE Water 9% 0.85 10.42 55.53 56.44
YhHl Desert 42 5.06 7.90 48.73 92.55
XKBE Gobi 174 34.91 13.98 71.61 98.19
AL Saline-alkali soil 217 4.38 14.60 51.32 81.71
LA AR Bare rocks 163 26.08 15.60 73.49 96.03
VKK ARZE Glaciers and permanent snow 94 2.43 10.79 31.93 82.38
Bt Cultivated land 195 7.26 15.4 51.86 93.06
s Woodland 97 8.95 13.37 34.95 95.70
EiHh Grassland 39 12.07 9.48 47.53 96.29
3% % AL Construction land 29 0.25 5.67 42.07 61.33
2010 TKAA Water 104 0.69 10.33 55.20 40.88
Vb Hb Desert 39 5.20 7.96 50.20 92.94
SEBE Gobi 173 33.68 13.89 71.98 98.77
AL Saline-alkali soil 218 4.37 14.89 49 .42 79.40
WA A1 TR Bare rocks 118 26.52 14.31 70.34 96.49
VKA ARZE Glaciers and permanent snow 60 1.00 8.39 31.04 67.39

2.2.2 FWAKFLEGFUMALIEK F4H Land-  PNEIER, EBINBOLRFEECE A ; FEH Y 25
scape K-V _ LSRR SRR B AL . T RAE B A BERTRICA I S48 BB AR L2 08N B, L b AN ]
SO BEBR A T o RS WA, e R BEB IR BOeml. BREBRIS TN (% P 518 i), 3 fe 2 B2 349 i, & W1 1976
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Table 4  Changes of landscape indexes in Taolai River Basin during 1976—2010

AEA) Year PD(1/100 hn?) LPL/ % PAFRAC COHESION I SPLIT/ % SHDI
1976 34922.71 31.71 1.39 97.16 71.16 7.83 1.78
1989 40615.31 29.82 1.40 96.89 68.16 8.65 1.74
2000 37801.02 16.33 1.40 95.86 68.65 15.60 1.77
2010 34283.16 26.63 1.39 96.75 67.80 10.23 1.78
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Fig.3  Changing trend of average precipitation and temperature in Taolai River Basin
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Table 5 Rotated component matrix

$9bF Tndex M1 1 T2

Factor 1 Factor 2
B Total population 0.862 0.506
HE 7 BME Total output value 0.112 0.987
AL 7 0.941 -0.221
Total agricultural output value
A\ AN F1 Agricultural population 0.979 -0.025
g

;&E)\ﬂ]j{q&/\ . -0.281 0.912
Per capita net income of rural residents

a4
i{ﬁ?%%'ﬁ%%ﬁﬂﬁ\ ' 0.690 0.687
Savings of urban and rural residents
HEREFEFL Grain sowing acreage 0.984 -0.164
FRE =4 Grain yield 0.991 -0.132
KM EFFF: Large livestock amount 0.882 -0.200

B3
ARAHLLE S) )3 0.955  -0.065

Total power of agricultural machinery
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