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Introduction

» There are several approaches in land cover
mapping using multitemporal RS dataset:
unsupervised and supervised classification

» Image invariants such as spectral absorption,
temporal variation characteristics of land cover
can be exploited for robust classification.

» This presentation will focus on application of
GASC (Graphical analysis of spectral reflectance
curve) for land cover classification in Vietnam
using MODIS cloud free composites.
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Methodology for land cover
classification

» A method for land cover classification was

developed based on graphical features of the
spectral reflectance curve (SRC)
- Modulation of the SRC

- Total reflected radiance index TRRI
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» SRC Modulation coding using relative position
of vertices

» Each SRC modulation is coded by a number
which is stable for each land cover type.

» If number of spectral bands is n, the code for
each SRC modulation contains n*(n-1)/2
digits and theoretically will be 3**(n*(n-1)/2)
different modulations

» If given 4 spectral bands then the modulation
is defined as: P,,P,3P,,P>3P,,P;,.The P =0 if
b;<b;, = 1 if bj=b; and =2 if b;>b,
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Mapping Land Cover in Vietham

» The GASC has been implemented using
FORTRAN 90 programming language.

» The input data was MODIS 32 day composite
downloaded from website GLCF.

» From the 11 composites for Julian years a
cloud free dataset was developed.
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Example of cloud free composites for year 2002

Apr
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Multi-temporal data classification algorithm

Input data Image invariants
Tramning areas
¢ _ Modulation
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» The land cover classes follow IGBP system

» The standard 17 classes were modified and
reduced to 14 classes for tropical conditions

» Land cover categories were defined using
ground truth database containing more than
6000 GPS photos

» Ground truth database was also used for
validation. 100 points were randomly selected
for accuracy analysis

» Accuracy is estimated around 85 - 90 %
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Classification
difficulties due to
seasonal change

Deciduous
vegetation

Crop phenology
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Land cover of Vietnam from 2001 to 2003
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Computation of land cover area

No Class 2001 2002 2003
Area (ha)| (%o) |Area (ha) | (%0) |Area (ha)| (%0)

1 [Close evergreen hroadleaf forest| 5530200 | 15.5/62306825 | 17.76317025 | 17.7
2 |Open evergreen hroadleaf forest|d4076250 | 11.5(4385025 | 12.3|4259700 | 12.0
3 |Shrub 6245200 | 17.5/6127225 (17.2|/6398350 | 18.0
4 |Deciduous broadleaf forest 2401800 | 6.7|1991525 | 5.6|1770800 5.0
D |Evergreen needle leaf forest 344250 1.0 189800 0.5 155375 0.4
6 |Mangrove 195650 | 0.5 176200 | 0.5 185900 0.5
7 |Grass land 918175 | 2.6(1532500 | 4.3[1498900 4.2
8 |Mosaic 6568125 | 18.5(5689825 | 16.0|/5707450 | 16.0
9 |Crop land 6649425 | 18,7 7190175(20.2|16986450 | 19.6
10|Wetland 474600 | 1.3| 427850 1.2 470950 1.3
11| Barren land 1248775 | 3.5| 651300 1.8 840675 2.4
Sandy surface 95600 | 0.3 124650 | 0.4 143050 0.4
Fruit trees 214525 | 06| 169775 | 0.5 228050 0.6
Water 627950 | 1.8| 627950 1.8 627950 1.8

Workshop on LCLUCC in SEA  7-11/10/2011




--e-- NSYE 2002 (thousand ha)
—=— MODI3 2002 (thousand ha)

1200
1000
200
&00
200

nepy vl

Burim ugiy

n:112,9

Bu g aeg

yuip, iy

»lung

Buaq yupys,

~yLuha

Eurig uy

a7y Bugg

| Bumigugy

uy Buo

ECCPRELTETE
Bugp, tdu g

[ ugmyLyeeg
1mpy Bugg

| Bue.g yuzg
YU hia L

[ 214d yueg
Bug wg]

IRELENRT
HH YUY

EREE

[ 021, 2y

| et yu=g

1] mg

I W Uy

I 1L.Ep) Bupnig

I wep) Bulnig

[ Buzpy 5 41

EIETLIT
qiBupng - ©

yuzg EBugnig

[ w1 dn

[ oy N
cEH yuey L

| g yuiyy

[ yuqs wepy

yug 1YL

wiepy Y

ug 1, By

Eue-] 14

Bugyd IhH 4L

yuipy Eupnia

=g Bu,q

Eurim akeg

Uiy 753

1M H 4L

[ it i

yu=g egy

T

[ 29 s
upfnEpy 1Ty

”sxuxm

Buewg org

I Buenig uzding

I Eurig Y

T

[ equeg

e avlq

gy ie]

(&=}

=
S

@)
1S
@
85
©
5
Y
@)
I
U
&
©
©
S
@
2
S
@x
=
@
)

23

7-11/10/2011

kshop on LCLUCC in SEA

Sr
@S
O
e

[—]

prov




Conclusion

» MODIS 32 day composite is usable for land
cover mapping in large area.

» The GASC algorithm has been used for land

cover mapping in Vietnam with IGBP
classification system. It seems that the
algorithm works well

» The GPS photo database is helpful for
validation and accuracy assessment.

» Quite good agreement has been achieved
when compare classification result and NSYB
for year 2002.
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» It was found out that the resolution 500 m is
good for global mapping but for country wide
application, the 250 m dataset would be
better

» The combination of spectral bands: green,
red, NIR and SWIR is good enough for land

cover mapping
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