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Outside View: Tsunami, Mangroves & Economy
By Devinder Sharma
UPI Outside View Commentator

New Delhi, India, Jan. 10 (UPI) –

…..Since the 1960s, the Asian sea-coast region has been plundered by the large industrialized 
shrimp firms that brought environmentally-unfriendly aquaculture to its sea shores. Shrimp 
cultivation, rising to over 8 billion tones a year in the year 2000, had already played havoc with the 
fragile eco-systems.

The expansion of shrimp farming was at the cost of tropical mangroves -- amongst the world's most 
important ecosystems. Each acre of mangrove forest destroyed results in an estimated 676 pounds 
loss in marine harvest. Mangrove swamps have been nature's protection for the coastal regions 
from the large waves, weathering the impact of cyclones, and serving as a nursery for three-fourth 
of the commercial fish species that spend part of their life cycle in the mangrove swamps.

Mangroves in any case were one of the world's most threatened habitats but instead of replanting 
the mangrove swamps, faulty economic policies only hastened its disappearance. Despite warning 
by ecologists and environmentalists, the World Bank turned a deaf ear.

Shrimp farming continued its destructive spree, eating away more than half of the world's 
mangroves. Since the 1960's, for instance, aquaculture in Thailand resulted in a loss of over 65,000 
hectares of mangroves. In Indonesia, Java lost 70 per cent of its mangroves, Sulawesi 49 per cent 
and Sumatra 36 per cent. So much so that at the time the tsunami struck in all its fury, logging 
companies were busy axing mangroves in the Aceh province of Indonesia for exports to Malaysia 
and Singapore.
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MethodologyMethodology

VULNERABILITY

● Mangrove degradation   
● Property at risk
● Landuse & other vegetation
● Coastal configuration       
● Social capital
● Coastal engineering          
● Economic history
●● Population at riskPopulation at risk

RISK and/or LOSS

● Changes/damage to property
● Changes to landscape and 
ecosystem services 

● Reach of flood water (debris line)
● Demography and distribution of 
human losses 
● Change to livelihood and future 
options
● Change to ecosystem management

x =

HAZARD

● Tsunami wave run-up
height

VULNERABILITY

● Mangrove degradation   
● Property at risk
● Landuse & other vegetation
● Coastal configuration       
● Social capital
● Coastal engineering          
● Economic history
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RISK and/or LOSS

● Changes/damage to property
● Changes to landscape and 
ecosystem services 

● Reach of flood water (debris line)
● Demography and distribution of 
human losses 
● Change to livelihood and future 
options
● Change to ecosystem management

Main aim: To investigate if pre-disaster clearing of mangroves 
exacerbated tsunami losses 

Approach: Develop empirically-based relationship based on sites 
with different levels of mangrove degradation
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Remote Sensing ParametersRemote Sensing Parameters

Landsat 5, Quickbird, IKONOSMap landward debris line on post-tsunami imagery6. Tsunami flood zone

Quickbird, IKONOSCharacterize building structural type on pre-tsunami 
imagery

5. Urban structure type

Landsat 5Quantify distance between shore and back of 
mangrove on pre-tsunami imagery

4. Mangrove quality

Quickbird, IKONOSIdentify visible building damage and changes 
between pre- & post-tsunami images

3. Urban & ecosystem 
damage

Landsat 5Map change between historic and pre-tsunami 
imagery

2. Historic mangrove 
change

Landsat 5Classify landuse using pre-tsunami imagery1. Coastal landuse

ImageryApproachParameter

Objective 1: To quantify key hazard and loss parameters
Objective 2: To guide focus study site selection for in-field interviews 
and detailed damage assessment



Inventors of Risk Management TechnologiesInventors of Risk Management Technologies

cc

Imagery & Study SitesImagery & Study Sites

SITE 1

SITE 2

SITE 3

SITE 4

SITE 1
Before: Quickbird 3-2-04
After: Quickbird 3-28-05

SITE 3
Before: IKONOS 2-23-01
After: IKONOS 2-6-05

SITE 2
Before: Quickbird 3-2-04
After: Quickbird 3-28-05

SITE 4
Before: IKONOS 6-24-03
After1: IKONOS 1-1-05
After2: Quickbird 1-2-05

SCENE 130-53 & 130-54
Historic: Landsat5 3-14-91
Before: Landsat5 4-18-04
After: Landsat5 12-30-04

130-53

130-54

Phangnga 

Ranong 

Phuket 

Myanmar 

Thailand 

1) Coastal landuse
2) Historic mangrove
change

3) Urban & 
ecosystem damage
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Ground Truthing Ground Truthing -- VIEWSVIEWSTMTM
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Coastal LanduseCoastal Landuse

Landsat 5 ‘before’ April 
2004

7-band supervised 
classification

Mangrove
Aquaculture
Urban/rural/cleared/sand

Other vegetation
Water
Cloud

Shadow and unclassified
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Coastal LanduseCoastal Landuse

Mangrove
Aquaculture
Urban/rural/cleared/sand

Other vegetation
Water
Cloud

Shadow and unclassified
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Historic Mangrove ChangeHistoric Mangrove Change
Before – April 2004Historic – March 1999

Now aquaculture        Now urban         Now Mangrove
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Study Site SelectionStudy Site Selection
Landuse Mangrove Change

High-resolution 
coverage

Plus others++ ++ ++
SITE 1

SITE 2

SITE 3

SITE 4
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Urban Damage AssessmentUrban Damage Assessment
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Building damage
Collapsed
Not-collapsed

Building damage
Shoreline
Sample zone

% collapsed buildings
80-100%
50-80%
30-50%
0-30%

33--step Methodologystep Methodology

1. Building inventory
Expert damage interpretation
Collapsed
Non-collapsed

Site 4 example - 760 buildings

450 collapsed

310 standing

2. Sample zones
Shore-parallel buffers at 100m 
intervals for 2km

3. Damage map
% collapsed buildings within 
each zone
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Ground TruthingGround Truthing

VIEWSTM field data collection 
and visualization system

Developed by ImageCat 
through partial funding from 
MCEER/NSF

Come and experience our field 
deployment……
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Provisional Study FindingsProvisional Study Findings

Many ‘open coast’ communities with no fronting 
mangrove (e.g. site 4) sustained severe damage 

For communities in back-of-mangrove locations, the 
mangrove played a significant role in reducing tidal 
wave impact

Flooding was still an issue for back-of mangrove 
communities

Mangrove restoration is occurring in Thailand

Mangrove quality in Thailand is generally high. This is 
not the case on all tsunami-affected shores (e.g. Sri 
Lanka)
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Thank You!Thank You!

bja@imagecatinc.combja@imagecatinc.com


