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Eco-environmental effects of land use transformation and its driving forces from
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Abstract: Against the backdrop of rapid social and economic development in China, environmental problems caused by
land use change have been widely concerned. Using the remote sensing monitoring data and statistical data and based on the
perspective of “ production-living-ecological ” spaces, this paper measured the eco-environmental effect of land use
transformation in Gansu Province from 1980 to 2018 through the eco-environmental quality index. The driving mechanism of
the evolution of eco-environmental quality was analyzed using Partial Least Squares regression model based on ArcGIS and
SIMCA-P software platform. The results showed that; (1) from 1980 to 2018, the spatial structure evolution and regional
differentiation of “production-living-ecological” spaces were obvious. The production and living spaces were concentrated in

Hexi Corridor, Longzhong and Longdong Loess Plateau, having an increased trend, with an increase of 1290.53 km® and
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928.59 km’ respectively. The ecological space was mainly distributed in the Longnan Mountains, Gannan Plateau, Qilian
Mountains, and the north of the Hexi Corridor, and had a decreased trend during the study period, with a decreased of
2219.12 km’. The reason for expansion of production and living spaces was mainly due to the decreased of ecological space,
especially a large amount of pasture ecological lands transferred into agricultural production lands. (2) The trends of
deteriorating and improving of eco-environmental quality coexisted, and under certain conditions they offset each other, and
thus the overall eco-environmental quality remained relatively stable. During the study period, the eco-environmental quality
index decreased from 0.2661 in 1980 to 0.2653 in 2000, and then increased to 0.2682 in 2018, showing a “U” type
evolution process. In terms of the spatial distribution of eco-environmental quality, it showed the southeast high and
northwest low characteristics in study area. The pattern evolution showed an obvious agglomeration characteristics, a
deterioration area of eco-environmental quality in Longzhong around Lanzhou City, and the improvement area of eco-
environmental quality in Hexi and Longdong around Jiayuguan City and Qingyang City. (3) The ecological construction and
scientific and technological progresses played a significant role in promoting the improvement of eco-environmental quality,
while population increase and the improvement of social consumption level had increased the pressure on the ecological
environment to some extent. The impact of foreign trade on the ecological environment had two sides with exports increased
the pressure on the ecological environment, while imports improved the ecological environment. The results from the current
study can provide a base for utilization of land resources and ecological environment protection, and are of great significance

for regional sustainable development.
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Gansu Province
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Table 1 Land use classification of production-living-ecological and eco-environmental quality index

o Y DRI S S i i
Land use function classification TR RG = ok FEco-environmental
N N Subcategories of land use system .
— 245325 Categories 2432 Subcategories quality index
AR WA I
Living land Urban living land e 0200
Zzﬁivg}ﬁﬁlﬁ AN R 0.200
Rural living land
A7 Al A 77 F o
Productive land Agricultural production land i K 0-250
Iﬁfi)ﬁﬁﬁﬁﬂ - HABEB b 0.150
Industrial and mining land
A WA= A I I o B Bl b R R 0412
Ecological land Pasture ecological land JiF b .
A K N
PREAI B AR A7 JCA 0.716
Forest ecological land
AR AT . , . RN
ARSI RAREKIRS: T35 K PESOHE 0.622
Water ecological land
HeAAH A A A BRHL RE VD WD | 0.023
Other ecological land RO BR M | TE '
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Fig.1 Spatial pattern of production-living-ecological spaces in Gansu Province from 1980 to 2018
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Table 2 Area and variation of production-living-ecological land use in Gansu Province from 1980 to 2018

ok Y DRI S T Area/km? A5 AL iR Variation area/km?

Land use function classification 1980 2000 2018 1980—2000  2000—2018 1980—2018
AT ML Urban living land 358.77 415.76 768.20 56.98 352.44 409.43
A A 7% Fi s Rural living land 2859.64 3022.14 3378.80 162.50 356.66 519.16
Al 4 7= b Agricultural production land 67988.67 69027.00 68832.84 1038.33 -194.16 844.17
A4 7 il Industrial and mining land 239.53 255.36 685.89 15.83 430.53 446.36
W B R 25 I Pasture ecological land 147575.23 147023.35 147155.25 -551.88 131.90 -419.98
Mt A 5 FHE Forest ecological land 40589.97 40266.02 40766.19 -323.95 500.17 176.22
FKIBEZS ML Water ecological land 3207.86 2974.66 3113.94 -233.20 139.29 -93.92
HoAth 2 25 i Other ecological land 162986.67 162815.72 161100.99 -170.95 -1714.73 -1885.68

2.1.2 R G RIREC

St - MR FH D RE S BURRAE BT = A 25 (0] YU HE RS IR (R 3 K 4) . SEIREI.
1980—2000 4F-, &b Az 7= FH b fin 2 A U A0 A5 25 FH bR i A 25 b R0 G At A 25 M, 26 B HOR 44 78
I ) BB AR T S IR G 5 Ay ™ o [ 0, S ket A SO s DX Al A 7 FH T R AR S b 4R S il o e, B
AR A S P b bR A= 25 b 55 4l A 77 FH b 22 ) 2 A6 A 2 Ak AR A 777 FH 1 A0 2 25 T e, b A 25
FH Hb % 8% 15t BH S AT FLAR o 00 BH R 48 78 S IR BF S PR B o B AR AR < IR B R AT EAR
LN R IIG T30 AR AU AR 16 FH b 0 47 ok 32 R IR TR0l AR = T M, A - b ) BE SR ] 11
EALANER 5, 2000—2018 4F Al A= 7™ F b 32 S22 Ak kg BRI AN A= 136 FH b | 0 0B L A 285 FH b, 2 B
VU & e 1) St , 3T AL R R PR, 36k £ 8 152 FH b 9 RABS SRR [ o) 75 25 TR BRI MGA B EOR 1)
HE— A5 V5 52, MR RO AR S IR SR D S35 B T i ], HAb T e R M R A A B, B,
+ Hu A FH T RE A R 5 A S 20 R R Y Be B AN 43, 32 FUAR IR IR AL S0 B R FFIE | BOR VA5 LA S PR
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F3 1980—2000 FH & Lt F AR LER km’

Table 3 Transition matrix of land use in Gansu Province from 1980 to 2000

2000
1980 ULL RLL APL IML PEL FEL WEL OEL J3F Total
ULL 356.66 0.00 1.79 0.00 0.00 0.00 0.00 0.00 358.46
RLL 4.22 2855.42 0.00 0.00 0.00 0.00 0.00 0.00 2859.64
APL 41.15 118.18 67643.61 2.11 131.90 18.99 17.94 14.77 67988.67
IML 0.00 0.00 0.00 239.53 0.00 0.00 0.00 0.00 239.53
PEL 7.39 27.44 981.35 1.90 146344.84 104.47 14.77 92.86 147575.01
FEL 0.00 2.43 69.64 1.06 378.82  40125.67 0.00 12.66 40590.28
WEL 1.27 0.84 77.03 2.32 41.15 0.63 2925.06 158.28 3206.59
OEL 5.28 17.94 253.25 8.44 126.63 15.83 16.88  162537.14 162981.38
3T Total 415.97 3022.25 69026.68 255.36  147023.34  40265.59 2974.66  162815.72 425800.00

ULL . 384 4= 7% F b Urban living land ; RLL: 4K A= 1% i b Rural living land ; APL ;M A 72 F b Agricultural production land ; IML; T A=
b Industrial and mining land; PEL: #5425 #L Pasture ecological land; FEL: #k i/ 25 FH i Forest ecological land; WEL: 7K 3k 4= 75 i #i Water
ecological land; OEL: HAl/E 25 HIH#h Other ecological land

R4 2000—2018 FHFE L F AR ER km?

Table 4 Transition matrix of land use in Gansu Province from 2000 to 2018

2018
2000 ULL RLL APL IML PEL FEL WEL OEL 3T Total
ULL 415.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 415.76
RLL 17.94  2987.32 1.58 2.64 4.22 5.28 0.74 2.32 3022.04
APL 237.42 319.73 66979.88 96.02 949.70 274.36 36.93 132.96 69027.00
IML 5.28 0.00 0.00 250.09 0.00 0.00 0.00 0.00 255.36
PEL 55.93 40.10 628.91 77.03  145631.51 400.98 47.48 141.40 147023.34
FEL 17.94 13.72 69.64 4.22 82.31 40065.52 4.22 8.44 40266.01
WEL 1.37 7.39 13.72 3.17 18.99 0.00 2897.63 32.71 2974.97
OEL 16.88 10.55 1138.58 253.25 467.46 20.05 125.57 160783.37 162815.72
ST Total 768.51 3378.80 68832.31 686.42  147154.19 40766.19 3112.57 161101.20 425800.00
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Fig.3 Major land use transformation and contribution rates influencing eco-environmental quality
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Fig.4 Spatial pattern of eco-environmental quality in Gansu province from 1980 to 2018
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Fig.5 The pattern evolution of eco-environmental quality in Gansu province from 1980 to 2018
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