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Remote sensing detection method for the cultivated land changes based

on the spectral mixture analysis of two-year and three-season phase:
Taking Mingin County as an example

LIU Haotian, SUN Minxuan, SUN Qianggiang, ZHANG Ping, SUN Danfeng”

(College of Resources and Environment, China Agricultural University, Beijing 100193, China)

Abstract In order to effectively protect cultivated land, based on remote sensing technology, different types of
cultivated land, including unchanged cultivated land, newly added cultivated land. abandoned cultivated land and
returned cultivated land were identified and tested. Taking Mingin as an example, this study adopted Landsat TM/OLI
data obtained in spring, summer and early winter of 2010 and 2015 to reflect different landscape characteristics of
ground object as the main data source of this study. According to the seasonal phase variation rule of different cultivated
land evolution types and the characteristics of internal factors, the endmember abundance and feature endmember
abundance change with physical significance were selected to establish a two-year mixed decision tree to classify
different evolution types of cultivated land. At the same time, the land evolution types by the ratio of change detection of
land use/cover classification results in the respective decision tree in 2010 and 2015 were compared. The classification
results showed that most cultivated land in Mingin County was changed, and the newly added cultivated land had a
certain amount of distribution in all regions and mainly distributed downstream. Large areas of returning cultivated land
were located in the region of Baqu. The abandoned land was mainly distributed in the transition zone of desert oasis. In
conclusion, the decision tree could be established through the endmember abundance and feature endmember

abundance change,which were connected with prior knowledge of ground objects effectively to detect the evolution
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types of different cultivated land.

Keywords cultivatd land; spectral mixture analysis; abundance value; decision trees
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Table 1 Image data list
Ay ERE] NER=: b3 7 =i/ Y%
Year Date Satellite Scene Product Cloud amount
05-28 Landsat 5 131/33 TM L1T 6. 00
06-04 Landsat 5 132/33 TM L1T 0. 00
2010 07-15 Landsat 5 131/33 TM L1T 1. 00
08-23 Landsat 5 132/33 TM L1T 0. 00
11-04 Landsat 5 131/33 T™M L1T 4. 00
11-27 Landsat 5 132/33 TM L1T 11.00
05-10 Landsat 8 131/33 OLI TIRSLIT 6. 00
05-01 Landsat 8 132/33 OLI TIRS L1T 0. 00
2015 07-29 Landsat 8 131/33 OLI TIRS L1T 1.00
08-05 Landsat 8 132/33 OLI TIRS L1T 2.00
11-02 Landsat 8 131/33 OLI TIRS L1T 0. 00
10-08 Landsat 8 132/33 OLI TIRSLIT 0. 00
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Table 2 Land use/cover features of various cultivated land evolution types
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B
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2010,2015 4E 8 H #h 4 B 214 .

GV5,GV8 and GV11 represent vegetation abundance values for May, August and November 2010, respectively; GV5* ,

GV8* and GV11* represent vegetation abundance values for May, August and November 2015, respectively; DA5* ,DA8*

and DA11* represent the abundance values of dark materials in May, August and November 2015,

respectively; SA5*

represents the difference in salt abundance values for May 2015;GV5(—) and GV8(—) represent the difference in vegetation

abundance values between 2010 and 2015, respectively; SL8(—) is the difference in sand abundance between August 2010 and

August 2015;SA8(—) is the difference in salt abundance values between August 2010 and August 2015.
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Fig. 4 Classification decision tree
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August; (¢) Histogram of sand abundance difference in August

; (d) Histogram of salt abundance difference in August
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Fig. 5 Feature endmember abundance difference histogram
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(a) Classification map of cultivated land evolution types based on decision tree classification from 2010 to 2015;

(b) Classification map of cultivated land evolution types based on post-classification change detection from 2010 to 2015
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Fig. 6 Cultivated land evolution type classification map of Mingin county from 2010 to 2015
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Table 3 Confusion matrix based on decision tree classification results

eSS TR AL B b G B b B BE b A5 A b -
Classification Unchanged Adding cultivated Returning Abandoned Other
result cultivated land land cultivated land cultivated land
AR B 214 6 9 3 3
G B 14 307 0 0 3
1B BEF 15 0 183 6 7
B3 b 2 0 2 218 0
HoAte 7 17 2 6 178
A EREE Y 84.92 93.03 93. 37 93.56 93.19
P RS EE/ 7% 91.06 94. 75 86. 73 98. 20 84.76
SRS EE.91.51% Kappa % %% :0. 89
4 BEFPLXRTURNIEERNIREZSER
Table 4 Confusion matrix based on post-classification change detection results
Iy ARG ANE B B G B IR P T i
Classification Unchanged Adding cultivated Returning Abandoned Other
result cultivated land land cultivated land cultivated land
VNG5 ) 237 13 12 28 2
T B i 8 215 4 0 2
BB B 2 0 251 1 2
ST 1 0 0 6 175 1
HoAd 4 11 12 22 208
P ERE R Y 94. 42 89. 96 88.07 77.43 97. 20
P REE/ Y 81.16 94. 30 98.05 96. 15 80.93

JOKGE .89.38%

Kappa % %{:0. 87
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(¢) Adding cultivated land classification loss
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Fig. 7 Comparison of classification results of cultivated land evolution types in some regions under two methods
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(b) Unchanged cultivated land classification error
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1) Landsat true color composite image in August 2010;

2) Google Earth high resolution remote sensing imagery in August 2015;

) Land use/cover classification change detection map {rom 2010 to 2015;

4) Cultivated land change detection map based on decision tree from 2010 to 2015

x5 FEMERBEHBBELEBER

Table 5 Areas of evolution of each cultivated land under different cultivated area

T A/ hm’ N0} BT X Sl W X
Area Huanhe Changning Baqu Quanshan Huqu
AR B H 3671.19 3633.12 14 890.05 13 650.12 14 765.76
S 1 1 648.53 1112.04 5515.56 3003, 21 4 361,58
T8 3 #F b 678.51 1032.03 1492.18 1231.65 1 160. 64
B 678. 42 395.01 1 545,84 403. 20 113.67
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3 53 A TR B M 3 A S 8L A T B i 4 2R A5 B
TEE
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{ELASCR D SRR 23 26 1 73 A2 B AT DUAT BRI A [)
B 3t 5 A S T 9 P S SR R AT S S B M A 1
T SR S AR AL R L o SR B A AR E P

F A T DLk AL GE AL 2 > 40 28 0 TR I R B

2) 57E 2010 Fl 2015 4F 4 4 A1) F /78 9 53 2K 1)
b B HETT A 28 )E LB AE R e i R L R 4
LY PRI TR G 4 il 450 78 35 I s oG = 32 (1 T Tk
SRR 1) 5 1 R B TR A 4050 S AN AR B BT 48
8 S5 B b R R b ) B B R T e 2R LAY
R 22 MBIV, WM RO E BTk
TR 43 207 IR BAR T AT 4 2 )E AR K DU Y
Fik.
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% B0 5 R B M T AR U L AR DXL XA
PR DX S8 o0 A e 8 22 5 B AR BF 3t 2 20 A AR XL 5K
HRBEAE 20102015 4 RS HfEdE i bR TREA G5
PRI b 1T AR A /b e BT o R Y K BT IR
Je 1 B M A S 2 B A

A 5E 775 T LAAS 250552 BAS 728 A 4 1 B 3t
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