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Abstract

In Thailand mangrove forests are found in 23 provinces
of the coastline. Some 36% of the entire coast of
Thailand is cover with up to 1,920 sq. km. of mangrove
forests. Almost 50% of these are in the province of
Phang-nga, Satun, Trang, Nakhon Si Thammarat and
Ranong. It was found that 168,000 hectares of mangrove
forests areas existed in 1996 and more than 55% of
mangrove forests which cover an area of 200,100
hectares were lost during 1961-1996. The major
activities that effected the reduction of mangrove forests
are included shrimp farming, tin-mining activities,
mangrove over-exploitation, industrial area and new
settlements.

The main objectives of this study were firstly to detect,
identify and delineate the area of mangrove forests in
Trang province, South of Thailand. Secondly, to
evaluate the mangrove forests during the last 17 years by
using the multi-temporal LANDSAT-5 TM and ALOS
data focus on 1990, 2000, and 2006 for analysis and
change comparison of mangrove forests area in each
year in order to identify the degree of change The main
tasks were to classify the existed mangrove forests area
and land use in 1990, 2000 and 2007 based on
automatically classification and visual interpretation of
satellite imageries at the scale of 1:50,000 (LANDSAT-5
TM) and 1:12,500 (SPOTS5 and ALOS). The results of
the studied found that during the period 1990 -2000, the
area of mangrove forests decreased of 5.0 square
kilometers or 3.55% of the total area of mangroves in
1990. 73% of the total lost of mangrove areas changed
during period 1990-2000, they were transformed to
shrimp aquaculture activity and 27% of total lost areas
were transformed to rubber and oil palm plantation,
paddy field, cities, villages and others. For the period
2000-2006, the areas of mangroves increased by 0.5
square kilometers or 0.4% of the total area of mangroves
in 2000. The principal cause of the sector growing is the
reforestation and mangrove plantation. The practices
from this study provide a draft information on mangrove
changes and also could be applied to other mangrove
forests area in the country.
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1. INTRODUCTION

Mangrove forest is one of the most important coastal
ecosystems. Since the last 40 years, a number of
mangrove forest areas have been destroyed mainly by
human activities. In Thailand, mangrove forest area was
seriously reduced from a total of 3,681 sq. km. in 1961
to 1,680 sq. km in 1996. 30% total lost of mangrove
forests area in this period changed to shrimp farm
(NESDB, 2000). Therefore in 1972, Thailand has used a
remotely sensed satellite data for assessment of natural
resources in many fields, proving that remote sensing is
a useful tool for assessing and monitoring the country's
coastal resources, especially mangrove forests.
Mangrove forest assessment and monitoring has been
conducted continuously in Thailand since 1979.

In 1988, high resolution data of LANDSAT-5 TM and
SPOT-PLA, which can provide more effective
information than LANDSAT-MSS, was used for
mangrove forest land use zoning monitoring. It was
found that the LANDSAT-5 TM bands 4-5-3/R-G-B
with linear stretching technique can be used to
differentiate mangrove forest from other vegetation and
SPOT-PLA shows a better pattern for shrimp farm and
built-up areas. In addition, the combination of TM4-
TMS5-PLA/R-G-B via digital classification can easily
depict the mangrove forest zonation which corresponds
to the dominant species (Vibulsresth S. and
Ratanasermpong S., 1990)

Therefore the integration of remote sensing and GIS for
mangrove forest management is considered as an
important tool for the development of effective plans by
natural resource managers and planners. The main
objective of this study is to demonstrate an effective
approach for sustainable mangrove forest management.
The main objectives of this study is to define and
evaluate the evolution of mangroves forest during the
last 17 years by using the mult-temporal LANDSAT-5
TM, SPOT-5 and ALOS data focus on 1990, 1996, 2000,



and 2006 for analysis and change comparison of
mangrove forests area in each year in order to identify
the degree of degradation by using remote sensing and
GIS technology.

2. OBJECTIVE

The main objectives of this study were firstly to detect,
identify and delineate the area of mangrove forests.
Secondly, to define the evaluation of the mangrove forests
during the last 17 years by using the multi-temporal
LANDSAT-5 TM and SPOT-5 data focus on 1990, 1996,
2000, and 2006 for analysis and change comparison of
mangrove forest areas in each year in order to identify the
degree of degradation.

The practices from this study provide draft information on
mangrove changes and also could be applied to other
mangrove forest areas in the country.

3. STUDY AREA

The mangrove forest study area was selected along the
Andaman sea is located between the latitudes 07°05725"'-
07°18"19"'N en and the longitudes 99°34°27""- 99°48°01"'E,
at Palian and Hat Samran district, Trang province, latitudes
07°34'217"- 07°41°06"'N en and the longitudes 99°01°03""-
99°09°52"'E at Ko Lanta, Krabi province south of Thailand.
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Figure 1. Figure 1. Study area is in Palian and Hat
Samran district, Trang province and Ko Lanta, Krabi
province South of Thailand.

4. DATA AQUISITION

Multi-temporal data of LANDSAT-5 TM (Path 129, Row
55), 25 meters spatial resolution, acquired on 4 March
1990, 16 January 1996, 2 February 2000 and 28 February
2006.

SPOT-5 Panchromatic (K 263, J 335and K262, J335), 5
and 2.5 meters spatial resolution, acquired on 12 March

2006 and 28 November 2005 from GISTDA, Thailand.
ALOS AVNIR2, 10 meters spatial resolution acquired on
12 March 2006.

5. METHODOLOGIES

5.1. Analyze by Remote Sensing, in 1990, 1996, 2000
and 2006

On 1990, 1996 and 2000, Multi-temporal data of
LANDSAT-5 TM were geometrically registered to UTM
topographic maps (scale 1:50,000, WGS 1984) using a
Ist degree polynomial interpolation and a cubic
convolution transformation method and the false color
composite was selected for this study. In the false color
composite of TM bands 453/RGB with linear stretch
enhancement differentiates mangrove forest from others
feature such as terrestrial forest, agriculture area and
shrimp ponds. Linear enhancement technique applied to
the false color composition of TM 3 (blue), TM 5
(green) and TM 4(red) to gain maximum contract of the
image. Training area up to 10 classes of land use in this
study area such as; 1) mangroves 2) degraded
mangroves 3) rubber and Oil palm 4) shrimp ponds
5) bare soil 6) paddy field 7) sea and river 8)
reservoir  9) city and villages 10) sediment were
selected for digital classification. The method of
supervised classification used minimum distance
classification.

Figure 2. False color composite images of LANDSAT-5
TM bands 453/RGB were classified by method of
supervised classification (Minimum distance).

On 2006, The SPOT-5 Panchromatic and ALOS
AVNIR2 (421/RGB) images were first geometrically
registered to UTM topographic maps (scale 1:50,000,
WGS 1984) using a 1st degree polynomial interpolation
and a cubic convolution transformation method. Then,
the LANDSAT-5 TM image was registered to the
corrected panchromatic image and resample from the
pixel size of 25 meters to 2.5 meters using the same
transformation method.



The combination of SPOT-5 Panchromatic and TM 4
and TM 5 images of LANDSAT-5 was selected for
classify mangrove forests in the year 2006 base on their
range of electromagnetic wave-bands which include
visible, near infrared and short wave infrared. This
should yield better results to both false color composite
and automatic classification with the fact that the visible
region (panchromatic 0.51-0.73 micron) is the
chlorophyll absorption band while the near infrared
region (TM 4 0.6-0.90 micron) and (TM 1.55 - 1.75
micron) responds to humidity condition of soil and
vegetation.

The main tasks were to classify the existed mangrove
forests area and land use in 1990, 1996, 2000 and 2006
based on automatically classification and visual
interpretation of satellite imageries at the scale of
1:12,500. An image interpretation key indicating the
tone, color, size, shape, texture, pattern, location and
association can be prepared for each category of
vegetation including mangroves using ground truth
information, topographical maps, aerial photographs etc.
The assessment and evaluation of evolution and change
of mangrove forest areas were then conducted using GIS
(ArcGIS).

5.2 Analyse by GIS on 1990, 1996, 2006 and 2006

All vectors of GIS data were processed with ArcGIS.
The main data outputs were derived based on the
complied and extracted geographic databases as follows:

1. Land use in 1990, 1996, 2000 and 2006

2. Existed mangrove forests in 1990, 1996, 2000
and 2006

3. Change of mangrove forests during period
1990-1996, 1996-2000 and 2000-2006

4. Evolution of mangrove forests during period
1990-1996, 1996-2000 and 2000-2006

The layers (1990, 1996, 2000 and 2006) were overlaid
and intersected according to the following schematic
flowchart methodology diagram. A schematic flowchart
methodology of the analysis of digital image in 1990,
1996, 2000 and 2006 are shown in figure 3 and 4.
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6. RESULTS

The results of this study are the compilation of the data
bases adapted sets of themes, evaluation and change of
mangrove forests areas in 1990, 1996, 2000 and 2006.
From the visual interpretation of the images satellite on
the scale 1:12 500, the zones of mangroves were still
classified in two classes according to their spectral
signature on the image and their characteristics. Two
classes of mangrove in particular “Mangroves” and
“Degraded mangroves” were carried out.

This study concentrated on the existing and changes of
mangrove forest area, then the plantation of rubber, oil
palm and the paddy field were grouped in a class. Cities,
villages and others also grouped in a class. The total
surface of the existing areas of mangroves in 1990, 1996,
2000 and 2006 and changes of mangrove forests during
periods 1990-1996, 1996-2000 and 2000 - 2006 are
shown in tables 1, 2 and 3.

Table 1. Total existed mangrove forests area in Palain
and Hat Samran district, Trang province, Thailand on
1990, 1996, 2000 and 2006.

Types Area in sq.km. (km?)
Year 1990 1996 2000 2006
Mangroves 136.5 130.0 130.6 131.8

Degraded of mangroves 4.8 53 5.1 4.1

Total 1413 1353 1357 1359

Table 2.  Evaluation of mangrove forests area in Palain
and Hat Samran district, Trang province, Thailand, during
periods 1990-1996, 1996-2000 and 2000- 2006.

Types of evolution Area in sq.km. (km?)

Year 1990- 1996- 2000-

1996 2000 2006

Degraded mangroves 0.828 0.230 0.511
Rubbers and Paddy fields 1.121 0.317 0.890
Shripm farm 5.435 0.583 0.959
Villages and Others 0.064 0.040 0.275
Total 7.448 1.53 2.635

Table 3. Evaluation of degraded mangrove forests area
in Palain and Hat Samran district, Trang province,
Thailand, during periods 1990-1996, 1996-2000 and
2000- 2006.

Types of evolution Area in sq.km. (km?)

Year 1990- 1996- 2000-

1996 2000 2006

Mangroves 0.575 0.762 1.363
Rubbers and Paddy fields ~ 0.252 0.092 0.362
Shripm farm 0.514 0.274 0.301
Villages and Others - - 0.055
Totale 1.341 1.128 2.081

The results of the studied found that during the period
1990 -1996, the area of mangrove forests decreased of
5.0 square kilometers or 3.55% of the total area of
mangroves in 1990. 73% of the total lost of mangrove
areas changed during period 1990-1996, they were
transformed to shrimp aquaculture activity and 27% of
total lost areas were transformed to rubber and oil palm
plantation, paddy field, cities, villages and others. For
the period 1996-2006, the areas of mangroves increased
by 0.5 square kilometers or 0.4% of the total area of
mangroves in 1996. The principal cause of the sector
growing is the reforestation and mangrove plantation.

Map of evolution of mangrove forests area,
Palian and Hat Samran District, Trang province,
Thailand during period 1990-2006




7. Conclusion

Mangrove forest changes can be monitored using
multi-temporal LANDSAT-5 TM images. During
period of 1990, 1996, 2000 and 2006 the major
changes have been changes from mangrove forest to
shrimp farming. The integration of remote sensing and
GIS is considered as an important tool for assessment,
management and monitoring of mangrove forest. For
this study the combination of multi-sensor data, SPOT-
5 Panchromatic and LANDSAT-5 TM or ALOS
PRISM and LANDSAT-5 TM, yields, an excellent
representation of ground features particularly on a
natural and false color composite image. Panchromatic
image (resolution of 2.5 or 5 meters of SPOT-5 and 2.5
meters of ALOS) gives better spatial characteristics
whereas LANDSAT-5 TM  offers  spectral
separabilities that are most useful for monitoring
mangrove forest and vegetation study.

8. References

[1] Ratanasermpong S and Charuppat T., ACRS 2000
Paper. Coastal Zone Environment Management With
Emphasis On Mangrove Ecosystem, A case study of
Ao-Sawi  Thung Khla, Chumphon, Thailand,

Proceeding of the Asian Conference on Remote
Sensing, 2000.

[2] Vibulsresth, S., Ratanasermpong S., Downreang D.,
Silapathong C.,Mangrove forest zonation by using
high resolution satellite data”, NRCT, Bangkok,
Thailand . 1990.

[3] Silapathong, C. 1989 zonation des Mangroves a
Partir des Donnees Satellitaires a Haute Rsolution :
Khlung, Thailand memoire DEA universite Paul
Sabatier, Toulouse, France p. 78.

[4] Vibulsresth, S. et. al 1985 Mangrove Ecology
Study using remote sensing RSD/NRCT, Bangkok,
Thailand, (Thai version).

[5] Sremongkontip S.,Yousif Ali Hussain and Liza
Groenindijk. ACRS 1997 paper, Mangrove Forest
Rehabilitation and Management in Pang NGA Bay,
Southern Thailand Using Remotely Sensed Data and
GIS 1.

[6] National Economic and Social Development Board
(NESDB) 2000. “Mangrove Resources Management
Plan for Sustainable Development”, NESDB Paper,
Bangkok, Thailand (Thai version).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


