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Recent Progresses in Research of Crop Patterns Mapping by
Using Remote Sensing
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Abstract: Mapping crop patterns with remote sensing is of great implications for agricultural production, food security and
agricultural sustainability. In this paper, the theoretical basis behind the mapping was summarized, mapping methods were classified
into several categories, characteristics and applicabilities of different mapping methods in the latest decade were discussed
intensively, and some important directions and priorities for future studies were proposed. Currently, spectral, temporal and spatial
features are the major theoretical bases for crop pattern mapping. The mapping method based on single imagery is characterized by
its simple implementation, but with difficulty of capturing imagery at the best time for distinguishing different crops. Instead, the
mapping method based on time-series of imagery can make full use of temporal features and is thus widely used for crop mapping,
among which the methods using multiple features are more suitable than the ones using a single feature for regions with complicated
planting structure. To some extent, feature-oriented statistical modeling method can resolve the mixed-pixel problem but its

robustness needs to be improved. Furthermore, large-scale crop pattern mapping can be done by combining the remote sensing and
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agriculture statistics. However, due to coarse resolution, the derived maps show poor region suitability. Future crop pattern mapping

should target at developing “a map of crops”, the emphasis must be put on covering more crop types, enlarging the mapping areas,

utilizing the superiority of blending multi-source data, strengthening the data preprocessing, optimizing the feature extraction and

classifier selection, and improving the temporal and spatial scales of crop pattern mapping so as to better meet the needs of

multi-faceted agricultural applications.

Key words: crop pattern mapping; remote sensing; classification; methods
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Fig. 1 The framework used for literature review on crop pattern mapping
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Fig. 2 Crop calendar in Yolo County, California, USA

CCD2. 4 H 26 H HJ-1B CCD2 15 H 12 H HIJ-1B
CCD1 4 3 WG A3 B 1L ARSIk 1Ty 3= 2R AEY 1 et
PPN, DA T 1K 38N 2 FOAR AR TR e e 1
Blo BRG g, WISBAR R “amgid . 2R
AR Az BRI i, A T2 IR A
T AE BRI R AR BN T . s ak8hg 2009 4F 5
J 12 H¥ HI-1-BCCD £t g s 2009 45 J1 8
H 1) Envisat ASAR VV KR TRLG, RlG 510
s 78 R T IR B RDGIEE B VV AKX
T R S SORBBUR IR, R T TSI D
2 MR ACAE DI A RS B

SR, ANF G AR B . A RIEDG
FHIE M BUB AR . — S8 H i 2 A BB AT
VEW 5328, MNHP R IO S5 e (R AR A0 oA &5 R e L 45
B WL REEPNE I M 2 A R AR VR %
JIFFAE, ffiag T LA 2008 4F 3 J] 18 [H1¥) CBERS02B-

CCD #1441 2008 4= 4 [ 6 H 1) Landsat-5TM #1844
F BRI, FADGE AR SRR, T
XIGAR, PNEE I 48 55 73 RA AP IO E . FOKH
IKFESE 250 5904 Yang ZPEEU T 2006 4E 5 A 19
Hrsgas, Tl o B i =54 T 5 il oy
Kk GBS, DB, BABUR. J6ik Akl
Bl SCREmIEANL , T 36 AR v 5 107 B i A
RAAEF=X B e R R H AR,
R e KAVAR 5 S 1) LB A 1R ARG T et e »
I3 1h 87.4%F1 91.0%.

AR, BT — AR R ARAE DRI 45 M R B 7 32
MR BRAEMEE, (M. H5E, ET
1522 R OGS VR0 8 P v g 2 1) 2 9 e 0 S A A S
Hh i 2 () 0 R A U IR, A ORI
W], A A DA SRAS R 25 1) DR “ B AR g 3 1
BAECY . HU, X P g e, T



1904 ik & Ml B2 48 4
x1 ETREERSZGERREVMESHIRRIERX
Table 1 The typical literatures of crop pattern mapping based on single imagery
WFFLIX K ALY B R e SR H AL
Study area Crop types Datasets Features Classifiers References
HRIT 852 R E5 SNV/ VNN SPOT-5 JGIBBL . AR TR B ) R A [25]
The 852 Farm in Corn. rice and soybean Spectral bands and NDVI Simple decision tree
Heilongjiang province
B 55 Mite K IRS-1D PiA 32 SR AL [26]
Punjab, India Cotton and rice Spectral bands Support vector machine
ZFEA R HHE. £k, KT CBERS-02B and ST B JCI IR, MRS, g [29]
Mile county, Yunnan Sugarcane, corn and rice LANDSAT-TM Spectral bands Spectral angle mapping, neural
province network and object-based method
Ll AR Skl N Mk HJ-1B CCD and SRR B VVARLEE  BORUR, Mg, SCRp RNl [28)
Shucheng city, Wheat and cotton ENVISAT-ASAR Spectral bands and VV Maximum likelihood, neural
Shandong province polarization data network and support vector

machine
TETTE= W P Tk KdE. m%. HIE SPOT-5 SR B BRI, e bl SRR A [30]
South Texas Corn, cotton, sorghum and Spectral bands il

sugarcane Maximum likelihood, spectral angle

mapping and support vector

machine
EUBER AR B AR MUK, A, N2, HESE JPEG images P SORKHE O AA SO C-UERRENE. W By [24]
YEDIIX 5, 8 Fif ERCIVEED) 787
Crop fields in 8 crops, including Color and texture features Fuzzy C-means and euclidian
Karnataka, India groundnut,coriander, wheat including distance algorithm

and sugarcane etc entropy,autocorrelation and
homogeneity etc

7RI N RRAE HJ-1A CCD2, HJ-1B ik Bt SCRE R AL [27]
Yuncheng city, Wheat and cotton CCD2 and HJ-1B Spectral bands Support vector machine

Shandong province CCD1
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Table 2 The typical literatures of crop pattern mapping based on time-series imageries using multiple features

WX IR RAEPIILY Bl 5 LR G¥RT7VE SCHR AL
Study area Crop area Data resource Features Classification method References
) K. K&, Hifk. KHE. MODIS W RIRR A BRSO R B [43]
Beijing city e (O 2 TE Threshold method

Corn, soybean, cotton, rice EVI, LSWI and spectral bands

and peanut
EEAAN X oK KE MODIS JCIER B, AL ZE RIS 2SR [47]
The dominant Corn and soybean B FERKSTREL Classification and regression tree
production areas in Spectral bands, NDVTI and LST
USA etc
FEPRITR B LANE JBIEY MODIS IH— U AE AR EL. eI Sees.0 [5]
The U.S. Central ~ Alfalfa, winter wheat and NDVI and spectral bands
Great Plains summer crops
4Bk 28 FEHEMAEY AVHRR and SPOT JUilke B, H— AR AEIE 038, SOk ILRCBOR . YUk [49]
The globe 28 irrigated crops VGT B, HuiiE R, BER . WJESE Unsupervised classification, spectral

Spectral bands, NDVI, DEM, matching technology and decision tree

rainfall and temperature etc

S 9 KW IEY AVHRR and SPOT DGl BL. L= fifitheds MR EL B3, Jliiat (48]
The globe 9 rained crops VGT . HhmE R PR EUESE R RN

Spectral bands, NDVI, DEM, Unsupervised classification, spectral
rainfall and temperature etc matching technology, decision tree and

image segmentation

IAREB N M2, B N HAES% ASTER SRWBHRE. A (AR 73 2B [20]
&L 13 7 B S UAEH RS $ 4% classification and regression tree
Yolo County , 13 crops, including oats, rye, RURBAEE. KRS AR SR R T
California, USA  wheat and alfalfa etc P
Vigreen, NDVI
GNDVI, TVI and GLCM
homogeneity etc
S [E 48 AN K. KE. W%, NES AWIFS, Landsat Gl B, (b= kIbiHE  See5.0 [45]
48 states, USA 24 FEY) and MODIS . e
24 crops ,including corn, Spectral bands, NDVI and DEM
sorghum, soybeans and wheat
etc
WM 2 e 5r Bk, KE T™M/ ETM+ DG B. B TEE. I BEALARAK [46]
S Corn and soybean —EM AR EL. H—HHE Random forest
Doniphan County, e R
Kansas Spectral bands, EVI, NDSVI,
NDTI, GDD etc
BIITAR G K Bk KB K HI-1B CCD1/2 and SRR R 2. 0 fh 22 (ih Mk [42]
A farm in Soybean, corn, rice and HJ-1A CCD1/2 BHEE. eIt B Threshold method
Heilongjiang eggplant EVI, NDVI and spectral bands
province
G LN Mides W&, 7R, Tk HI-IACCD1/2,  WSREIRIBEAES. H— (il ik [44]
Bole city, Cotton, grape, watermelon ~ HJ-1B CCDI, BedRg. EIA- AR Threshold method
Xingjiang province and corn TM and MODIS  EVI. NDVIand WRDVI
I Bt HEE. AFHBECOKTE. &K, HI-IACCD12,  JilfdeBt. IA— R, K S50, B Ek [49]
Guigang city, ARNELE) HJ-1B CCD1and  JEILAARRE—SE Image segmentation and threshold
Guangxi province Sugarcane and non-sugarcane Aster Spectral bands,NDVI, GLCM method
including rice, mulberry and homogeneity

cassava etc
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Table 3 The typical literatures of crop pattern mapping based on the fusion of remote sensing imageries and agricultural statisticss

WFFE X Ik RAEYSHAY IR B g L S SCHR AL
Study area Crop types Resolution Data resources Fusion principle References
Eo:N KA N2 FOKEE 18D Saremin AERPBBEERE, B, & @EIEPHEHER. H— AR REEER [57]
The globe 1E4) RBEZ JOSMEYSTT B WERRIRTH RS R, s
18 crops, including r ice, pEiTe Bk 5 o3I R AR A ) 43 i
wheat , corn etc Global cropland data set The spatial distribution of crop types at
and national, province and  a spatial resolution of 5 min was
county level crop census derived by masking non-cropland,
data normalizing data sets at different level
and calculating subpixel fractions of
crop area
Ak KRG N KA Sarcmin ~ MODIS Hil GLC2000 A>3k  M3: KA kAR, J5RIED [59]
The globe 175 crops, including TS, B M B BRI ARk 5 bk R
rice, wheat, corn etc RS2 REMEDST  mdgT
iGN M3: The crop census data was
MODIS global land cover  allocated to pixel at a spatial resolution
product, GLC2000 land of 5 min across the world based on a
cover data set and national, linear regression model
province and county level
crop census data
[EESNE 27 NI:E S KRG NFE. ARG 20 M Sarcmin AEFHBELE, (WS SPAM B BETANGER L [56,61-62]
South Africa, Africaand  {F#¥) Ve RIEEBE. & BRIEDSIHE B 243k s 4
the globe 20 crops including rice, M A A A s A ks R B g oo
wheat and corn etc Global cropland data sets, The crop census data was allocated to
crop census data, agricultural pixel at a spatial resolution of 5 min
irrigation map and across the world based on
agro-climate crop suitability cross-entropy approach
data
AER 26 FlHERL S TR 1Y) Sarcmin  AERPHEHIESE. EWS MIRCA2000: BIEH5I. L4, [60]
The globe 26 irrigated and rainfed T RS Gifi. BT AE I R AR IR 5 4
crops Global cropland data sets, A& U R /R4 (R 43 TiC
crop census data, climate and MIRCA 2000: The spatial distribution
topographic data of crop types at a spatial resolution of 5
min across the world was derived by
reclassification, compilation, editing
and homogenization
ESEES AKFES AN TOKEE23 M Sarcmin RERPHBEERE. R GAEZ: H TR MITERR [63]
The globe 1E4) B EHAE . NAE . ES 5 S RC R 220k 5 0 i

23 crops including rice,

wheat and corn

T 2 4

Global cropland data sets,
ago-climate suitability data,
population density and

distance to market

JUEEIRHR GG

GAEZ: The crop census data was
allocated to pixel at a spatial resolution
of 5 min across the world based on the

cross-entropy approach
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