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Fig.1 Vegetation phenology parameters of four land cover types
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Fig.3 Comparison of EVI time-series profiles of 4 land cover types before and after Double Logistic function fitting
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XF 4 Tt M B 76 2R 7 A BEHLIE I 300 AMFEA A
X oy G RHEATIOAE, AT 9T 73 2248 B RAR 2 Ik
[0 73.67%, Kappa ZREN 0.6489, V45 1)
MODIS -+ Hb 75 75 7™ &b 75 1% Hb X0 5 A48 B2 R
66.08%, Kappa REH 0.5478. 43 FHKEEVF T
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Table 1 Classification accuracy assessment
%

i Types Pro?i:;;;iﬁugracy Usﬁfr):cﬁ}fcy

{E#) Crops 80.00 95.24

FRAK Forest 89.33 79.53

HiJi Grass 99.33 55.91
HAbARRE 4R

Other non-vegetation 26.00 100.00
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Table 2 Confusion matrix of classification result

%

((E7 - FfbA R

3 Types Crops Forest Grass  Other non-vegetation

YE%) Crops 80.00 0 0.67 333

FRAK Forest 233 8933 0.00 20.67

5 Grass 17.67  10.67  99.33 50.00
FofbARRTE Y

0 0 26.00
Other non-vegetation

%3 MODIS T #:78 =/miEE TN
Table 3 MODIS land cover products accuracy assessment
%

PR H 7 R

23 T pes
pil
y Producer accuracy User accuracy

14 Crops 75.00 48.49
MK Forest 93.00 82.54
i Grass 11.33 24.11
H < il IS )
HoAh A 4 2 A 85.00 99.22

Other non-vegetation

F 4 MODIS L ithfE == miREIER
Table 4 Confusion matrix of MODIS land cover products
%

(73 SEN 3 G ¥R f o]

Crops  Forest ~ Grass Other non-vegetation

2453 Types

14 Crops 7500  4.00 69.33 6.33

#RHK Forest 0 93.00  19.33 0.33

HiJ5 Grass 25.00 233 1133 8.33
RIER i E e

Other non-vegetation 0.67 0 85.00
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E A5 0100 A AL A AR 3 2 A 43 A7 AE I 9 X 45 g 32 1)
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RERE AL, 6N A ELAT SRR e AR A 1 49 70
P AR A, AFAS 22 LA v () R R
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3.4 MRNRILEH XEREBENRE DB

WA DR A R 1T+ 00K w4l iy = A
Wi HRAA AR SR AEY . o 2R R
AICAAS ], PRTTIOARAR . SR A 2 56 2 50l
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AR o3 A oA, P T b 2 2 1 b
W, BT RN r i, R & AR, I
ATz, HiaEZESH .. /EYME . Pt
[ e ST R e o L e AR L R (B DT
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B — 2, R A AR, AT e i g
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Decision tree classification based on fitted phenology parameters from
remotely sensed vegetation data

Kang Jun'?, Hou Xuehui!, Niu Zheng*, Gao Shuai!, Jia Kun®
(1. The State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth, Chinese Academy of
Sciences, Beijing 100101, China; 2. College of Resources and Environment, University of Chinese Academy of Science, Beijing
100049, China; 3. College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China)

Abstract: Phenology refers to periodic plant life cycle events influenced by climate and other environmental
factors, such as sprouting, flowering, fruiting and leaves falling, etc. Different vegetation types have distinct
growth characteristics, and phenology can be a good representative parameter to classify vegetation types.
Phonological parametric analysis is mainly used to find out significant changes in specific time points and extract
corresponding characteristic VI values, by analyzing a time-series vegetation index, e.g., start of season (SOS),
end of season (EOS), length of season (LOS), max of EVI (MOE) and amplitude of EVI (AOE). These key
phenology parameters can be used to classify vegetation types. Eerguna and Genhe in Hulunbeier city, Inner
Mongolia Autonomous Region were selected as the study area. A double logistic function fitting method was used
to smooth the time series MODIS-EVI data. The time range was from the summer of 2011 (DOY=209) to the
summer of 2013 (DOY=193), and the total number of images was 46. Then, 100 points of each land cover type
(grass, forest, crops, other non-vegetation) were chosen as classification samples. Five key phenological
parameters mentioned above were extracted and used to build the decision tree classifier. The overall
classification accuracy of the results reached to 73.67%. The results show that vegetation in Hulunbeier northern
region had obvious unique features. The season of forest started earliest (145-160 days, DOY, hereinafter), and
ended quiet early (250-275 days); the season of grass started slightly later than forest (160-170 days), but the
length of season was similar to forest, both were from 90 to 120 days. The season of crops started late and ended
early, so the season of crops was short and concentrated, the length of the samples was from 60 to 90 days. The
classification achieved better results than MODIS land cover products (66.08%). Except for grass’ user accuracy
being a little lower, producer accuracy and user accuracy of the 4 kinds of land cover types reached to 79%. The
phonological information extracted in this paper had a high consistency with existing research results; it is shown
that monitoring phenology based on time-series EVI data was reliable. This research can provide a reference to
ecological environment evaluation and agriculture, animal husbandry, forestry production activities in the
Hulunbeier northern region.

Key words: remote sensing; vegetation; classification; decision trees; phenology; time series; MODIS; double
logistic function fitting
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