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Dynamic change of wind erosion desertification land in southwest Tongyu
County

Abstract:  [Objective] Wind erosion is one of the main types of desertification land in Jilin province. It is also one of the
main causes of soil erosion in the west of Jilin province. The change of area and degree of wind-eroded land in the study area from
2009 to 2019 was studied to provide basis for desertification control and eco-environmental protection in the future. [Method] Using
satellite remote sensing and geographic information system (GIS) techniques, information on the distribution of wind erosion land in
the study area was extracted and combined with Global Positioning System field surveys, to determine the vegetation coverage, soil
texture and surface morphology as the evaluation indexes of the present degree of wind-eroded desertification land, and to analyze the
proportion of different degrees of wind-eroded desertification land in the area, the transformation direction and change type were
analyzed, and the influence of wind erosion on desertification was analyzed. [Result] In southwest Tongyu County, there was no
extreme severe wind erosion in the 10 years from 2009 to 2019. Compared with 2014, the total area of wind-eroded desertification
land in southwest Tongyu County decreased by 0.28 km? in 2019, including a slight increase of 93.50 km?, a moderate decrease of
88.58 km?, and a severe decrease of 5.20 km? Compared with 2009, the total area of wind-eroded desertification land in southwest
Tongyu County decreased by 29.40 km? in 2014, including a slight increase of 198.54 km?, a moderate decrease of 200.75 km?, and a
severe decrease of 27.19 km?. [ Conclusion] Between 2009 and 2019, there was a slight decrease in the area of wind-eroded
desertification in southwest Tongyu County, with a significant decrease in the area of moderate wind-eroded land and an increase in
the area of light wind-eroded land, the area of severe wind erosion land decreased slightly, which indicated that the situation of wind
erosion desertification in the study area showed a continuous improvement during the study period.
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Tab.1 The index value of wind erosion desertification degree was determined in grassland. plantation land. woodland and

other land (Remote sensing survey)

TE# 5 Vegetation coverage = A

WAEIE T2 X Dry sub-humid areas Surface morphology

R Bt
743 Score 743 Score
Coverage class Type
L M7 2 NN T
<10% 60 10

The dunes are indistinguishable from the image.
AR LT v e, SEATE BRSNS
10%~29% 45 20
The dunes are discernible in the image, with little shadow or texture.
Y IEAERAR LIEMT T W, SOHBIR, Y BRI 0%.,
30%~49% 30 The dune is clearly visible on the image with obvious texture, and the shadow 30
area of the Dune is less than 50% .
AL BE AR ERYD B 2 AR >50%, SCHA .

The land type is bare land, bare rock gravel or sand dune shadow area is 40

50%~64% 15

>QRo
=65% 5 greater than 50% ,texture is obvious.

BRI ARCAITEI,  BE %N T bn A S R B REE 7 2

R2 HHPHERNMTURIZE S RIERE (ERIFE)

Tab.2 The index value of wind erosion desertification degree was determined in cultivated land (Remote sensing survey)

FEE Level PR FRHE Evaluation criteria

AMASFEYP R, —BUE SRR RHME, (EKBELT

There are protective measures such as forest belt, the general year can normal cultivation, crop growth is good.
AT SRR I, RIS —Rt.

There are protective measures such as forest belt, general crop growth.

TR T, (EPIFERIRER A, AR,

No protective measures, crops rely on natural precipitation growth, poor growth.

FEMIERARE,  URTERRIIE .

The crops grow badly and the harvest is not guaranteed.

2R Mild

1% Moderate

HF Heavy

W Extreme
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Tab.3 The index value of wind erosion desertification degree was determined in grassland. plantation land. woodland and

other land (Ground survey)

A 5 L B R A
Vegetation coverage Soil texture or gravel content IV ERE HEREA
Wi TR X 3 m WA G E Thickness of sand cover Surface morphology
Dry sub-humid areas Soil texture Gravel content
B2 P4y S ¥4y [ZR P4y R Vo K 4y
Coverage class Score Type Score Percentage Score Thickness Score Type Score
o SES G R E<2m
k-
<10% 40 ol 1 <1% 1 >100cm 15 Height of flat sand or dunes 6
ay
less than or equal to 2m
L WEEE 2.1~5.0m
10%~29% 30 5 1%~14% 5 99~50cm 11 12.5
Loam Dune height 2.1~5.0m
[ = W 5.1~10m
30%~49% 20 10 15%~29% 10 49~20cm 7.5 19
Sandy loam Dune height 5.1~10m
e+ BE AR, BRI
50%~69% 10 15 30%~49% 15 19~5cm 4 o
Loamy sand B FE>10m
High in bare rock 25
bt
>70% 4 20 >50% 20 <5cm 1 gravels. bare land or sand
Sand

dunes is greater than 10m

SR A & B2 5 RS FE R PPN THE R, DO E RS . When soil texture or gravel content is involved

in the evaluation and calculation of wind erosion desertification degree, Take the higher score value.

Mo R AT RS, BECR A R AR A E 2 A e R . JE XSRS <15, 32FF 16~35, HRE 36~
60, ¥ 61~84, MLHEF =85,
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Tab.4 The index value of wind erosion desertification degree was determined in cultivated land (Ground survey)

S R A R
TR =5 T e’ Soil texture or gravel content UL EERE
Rate of decline in crop yield Effective soil layer thickness
+ 37 Soil texture B4 & & Gravel content
Akt - Byt 1o Aot W JERE W
P45 Score
Percentage Type Score Percentage Score Thickness Score
Rt
<5% 4 2 <1% 2 >70cm 2
Clay
At
5%~14% 10 9 1%~%% 9 70~40cm 6
Loam
it
15%~34% 20 17.5 10%~19% 17.5 39~25cm 12.5
Sandy loam
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b RN
35%~74% 30 26 20%~29% 26 24~10cm 19
Loamy sand
bt
=75% 40 35 =30% 35 <10cm 25
Sand

WEV &R BRI S 8 5 1IEH 2 XA P 27 EAR LT B 723, The rate of decline in crop yield is
the percentage of the actual crop yield that is lower than the average crop yield in the region in a normal year.

FE RV A R FE A o, AR S R A AR Ol B SR A A, BHEEE RS (GIS)
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35 2009-2019F @M EF R XMToRC T E IR RIEE RS

Tab.5 Statistical Table of the area and extent of wind erosion desertification in southwestern Tongyu County, 2009-2019

Rk AR A Kb b AR
' BEE iz T D EN;S
FEE Wind ) Area of non-
. Mild/k Moderate Heavy/k Extreme . ]
Year erosion wind erosion
m? /km? m? /km?
area/km? land/km?
2009 1452.40 337.00 1059.64 55.76 1082.82
2014 1423.00 535.54 858.89 28.57 1112.22
2019 1422.72 629.04 770.31 23.37 1112.50

M 5 AT LA, RS T R 2009-2019 4E 10 R[] 6 b 5 B XU e Ak 3. 2009 4F Ui 5 7
- E AR 1452, 40km®, R B2 RF MPSEEAL T E AR 337, 00km®, A EE XU e A - b T AR
1059. 64km’; 8 KUk 54k - M AR 55. 76km’s 2014 4F XUk FEBLAL 4 M A 1423, 00km®, FHerbr. #25F
Wi Ak A A 535, 54km’; A B RKUih T s Ak T AR 858, 89km’;  FEJE XU ith e Ak - i i AR
28.57km’. 2019 £E M h T AL BT AR 1422, 72km®, Forbr: A2 B RS AL - MO T AR 629. 04km®;  HEE X
Pk R A 770, 31km®s  FEE KU AL AR 23. 37kms

3.2 VT Ak - 5% R T AR L A5

I 5 I 7 R A5 AT 2009 . 2014 AEAT 2019 AF = AN4F 2 18 A 78 R 0 A KUk R ELAL
g, d. HEMEARG, SRE 1. B2 FE 3.
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Tab.6 Table showing the dynamic change of wind erosion desertification land in southwestern Tongyu County, 2009-2019

5 ) 5 A2 )
EE Year FZ Year
Change Change
T2 Level
2019/km’ 2014/km’ +/kn’ 2014/km’ 2009/ km’ +/kn’
41t Total 1422.72 1423.00 -0.28 1423.00 -29. 40
1452. 40
2R Mild 629. 04 535. 54 93. 50 535. 54 198. 54
337.00
T Moderate 770. 31 858. 89 -88.58 858. 89 -200. 75
1059. 64
EJ¥ Heavy 23.37 28. 57 -5. 20 28. 57 -27.19
55. 76
&S
Extreme

MF 6 FTLAEH, 2019 4515 2014 4 AR LI A 2L 76 7 SRV Ak - i s T ARk /D T 0. 28km”, Forh:
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5 B0 S5 T T AT 55 VR S B RS LU R E B B, KITT R N TR, BB AR (B, S i
TAE. MG E@ 2 bk A AR Sk i R, BT MIA R, XX AR SRR TR
e Wmsh. BRshy A8 e, SRR R TIE R, R R B b B R B,
ARBGRERE, — 3y BREEW R b . (RN Tl B W R IR ARG I, R R RR AR
PR, AR T Rk A R

BF X Xt Fi2 355 00 R 773 ISR 47 3 1 S SR B R 4700 B R R T v PR A &% Tk )
FAROHR S EE, B DM IR S BRI, SRS TR R AN A IR IOBE R T A A E 3 3
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Sk b LA B 38% 8 N E 44%, HRE KUpkTE I AL R LU 7] F 60% R E] 54%, HEE KUk ALt H LY
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