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Study of response of vegetation coverage to salinization in Qingtu Lake

YANG Zhihui, ZHAO Jun, WEN Yuanyuan
(College of Geography and Environmental Sciences, Northwest Normal University, Lanzhou, Gansu 730070, China )

Abstract;: In this paper, the Qingtu Lake area of Minqin was used as the research area, and the Landsat OLI
data was used to calculate the vegetation coverage (FVC) and the modified salinization index (MSI). The response
of vegetation coverage and developmental features to different degrees of saline soil was quantitatively analyzed
based on the hierarchical analysis and the correlation analysis between the FVC and MSI. The results showed that
the medium-high and high coverage vegetation accounted for a relatively low proportion 4.3% and 2.0% in 2015-
2017, respectively. Extremely low coverage accounts for a maximum of 50.0% while low coverage accounted for
44.3%. The area of non-saline soil was 25.9% in 2015-2017, and the heavily saline soil accounted for 45.4% of
the study area. There was a significant negative correlation between vegetation coverage and soil salinity that the
correlation coefficient was —0.691. The vegetation with high coverage and medium-high coverage was distributed in
more than 90.0% of non-saline soil area, and extremely low-coverage vegetation was distributed in 93.4% of saline
soil areas. There was a significantly negative correlation between vegetation coverage and modified salinization index
value (r=-0.532, P<0.05), which area was 88.95 km* accounting for 62.84% of the study area. The spatial distri-
bution of vegetation coverage development and soil salinity reversal areas were consistent. Therefore, soil
salinization was one of the important factors affecting vegetation coverage in Qingtu Lake area.

Keywords: soil salinization; vegetation coverage; ecological remote sensing; Qingtu Lake
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Fig.2 NDVI sample values and calculation results in 2017
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Ye: Very low Low Medium high High
ear coverage/%  coverage/%  coverage/%  coverage/%

2015 57.6 37.1 3.3 1.9

2016 22.7 67.8 7.1 2.5

2017 68.2 27.9 2.5 1.5

F2 TERFUBREINIERITE

Table 2  Classification criteria for soil salinization

R T/ (g kg TP AE AR
Grade Total salt Plant growth status
b L < T HE R FEAIE 3
Non-salt soil Plant growth is basically normal
el gl ) AT
Light saline soil Plants are slightly inhibited
AR £ e B 5
Moderate saline soil Plants are generally inhibited
AR 58 T A= A TR X

Severe saline soil Plant growth difficulties

3 2015—2017 F£AR[E MSI EFRELHI
Table 3 Proportion of different MSI areas in 2015-2017

P Jedhmit BRESEDE PEHRDL RERBL

Y Non-salt Light saline Moderate saline Severe saline
e soil/ % soil/ % soil/ % soil/ %
2015 28.6 0.4 10.8 60.2
2016 18.0 34.8 31.0 16.2
2017 31.1 0.3 8.7 59.8
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Fig.4 MSI inversion results in 2015-2017
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Table 4  Statistics of different vegetation coverage at various levels of saline soil

Ay el WA o5 7 w5 s A =ik
Year Type Very low coverage/ % Low coverage/ % Medium high coverage/% High coverage/ %

R 1 Non-salt soil 7.03 52.04 99.73 100.00

2015 IREEERE L Light saline soil 0.66 0.06 0.00 0.00

rhEEER T+ Moderate saline soil 16.80 3.04 0.00 0.00

HE B+ Severe saline soil 75.51 44.87 0.27 0.00

e B+ Non-salt soil 3.36 13.45 81.55 94.44

2016 LR+ Light saline soil 76.14 25.87 0.00 0.00

fP LR - Moderate saline soil 19.25 39.26 0.35 0.42

HJE LT+ Severe saline soil 1.25 21.43 18.10 5.14

JEEE35E 4 Non-salt soil 9.45 74.33 99.92 100.00

017 IR+ Light saline soil 0.46 0.02 0.00 0.00

TP ERI - Moderate saline soil 12.68 0.26 0.00 0.00

HE B+ Severe saline soil 77.41 25.38 0.08 0.00

*5 BFrHREHEBEZEMTESZTUTUIE
Table 5 Classification of vegetation coverage and soil

salinization change in Qingtu Lake area

RO 20152017 FHEWBHRMBEFUEMERG T
Table 6 Statistics of vegetation cover and salinization

change area in 2015-2017

Rif<-2 s . PR A JE=2
WRIRS2 Gy o oy DEER
Obvious Rapid
Reversal-1  Stable 0 Development 1
reversal development =2
3—1,4—1 2—1,3-2 11,22 152,23 1—3,1—4
4—2 4—3 33,44 3—4 2—4

T P v — FoR A [l AR ) 2 AR O
Note: “—” in the figure indicates the change between different as-

signments of different levels.

St FVC MSI
Data indicator R km?  Hl/% TRV km? /%
Area  Proportion Area  Proportion
] 539 %% Obvious reversal — 0.60 0.45 9.40 7.24
%% Reversal 20.01 15.34 2.80 2.14
FasE Stable 104.85 80.36 107.67 82.53
% J& Development 4.80 3.69 4.38 3.36
HUH % J# Rapid development  0.21 0.16 6.17 4.73
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Fig.3 FVC spatial distribution in 2015-2017
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Fig.5 Spatial correlation of vegetation coverage
and soil salinization
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in Qingtu Lake area in 2015-2017
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Table 7 Trends of vegetation coverage and soil salinization at different distances from shallow waters

A9 Type MEES Distance/km B4 Obvious reversal/ %

Wit Reversal/ %

FasE Stable/ %

KJ Development/% PR K& Rapid development/ %

<0.5 1.63 18.15
0.5~1.0 0.04 18.95
FVC 1.0~1.5 0.00 15.5
1.5~2.0 0.00 13.43
>2.0 0.18 12.73
<0.5 12.68 0.40
0.5~1.0 8.59 1.34
MSI 1.0~1.5 6.13 1.97
1.5~2.0 5.44 2.36
>2.0 4.84 3.22

69.91 9.63 0.68
79.56 1.45 0.00
79.96 1.47 0.00
83.96 2.61 0.00
85.16 1.92 0.00
83.85 1.64 1.42
83.96 4.34 1.76
80.84 2.92 8.11
79.26 3.48 9.43
82.81 4.10 5.02
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