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AN ATTEMPT OF INTEGRATED ENVIRONMENTAL ASSESSMENT BASED ON
MULTIPLE HABITAT SUITABILITY ANALYSIS
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An integrated environmental assessment of a coastal wetland will be presented using Awase wetland (N 26°
18.47, E 127° 58.12, Subtropics) as a case study site. Environmental indicators are selected, and the current
environmental status for the indicator species (groups) are described by the Habitat Suitability Index (HSI)
methodology. Based on the standing stock biomass and its fraction of each species (groups) are used as an indicator
of the assessment. Subsequently the impact of a future large-scale landfill development on the wetland was
evaluated. Large losses in optimal habitat (> 20%) are recorded in large seagrass area, benthic zones IV (Gastropod
dominant) and VI (Annelid dominant), and Kubiremidoro (green algae), with significant losses (>10%) in benthic
zone V (Annelid and Arthropod dominant).
doesn’t change except for a special type of benthic zone IV. This attempt of assessment gives a guideline for

The relative proportion of optimal area for the each species (groups)

integrated coastal ecosystem management of the area.

Key Words : Adaptive management, habitat suitability index, integrated coastal zone management,
benthos habitat, tidal flat, seagrass meadow, coral reef, mangrove forest
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Figure 1. Map of Okinawa showing Awase
location (a) and wetland features and
bathymetry for analyzed area (b).
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Figure 2. Biota and habitat elements. ITZ
refers to intertidal zone.
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Table 1. Ranking criteria for grid dataset.

* denotes intertidal region only, and A means

increment.
Parameter Criteria Rank
Bathymetry A=0.5 intertidal
(m) A=2.0 subtidal
Median Grain Size <=0. 063 silt-clay
(mm) 0. 063-0. 25 fine sand
0. 25-0.50 medium sand
0.50-1.0 coarse sand
1.0-2.0 very coarse
sand
>2.0 gravel
Shear Stress 0-20 1
(dyn/cm?) 20-40 2
>40 3
Wave Exposurex < SE, >S 1
SE; S 2
SSE 3
Water Quality poor 1
fair 2
good 3
Benthic zones, Absent 0
Kubiremidoro,
Tokagehaze,Coral, Present 1
Mangrove,Seagrass
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Table 2. Two most abundant taxa in each group
(where 7 = number of sites), together with S1. M

for Mollusca, A for Annelida, and Ar for
Arthropoda.
Group Dominant Taxa Phylum Class
I Batillaria zonalis M. Gastropoda
(n=5) | Cerithdeopsilla M. Gastropoda
cingulata

11 Mictyris Ar. Crustacea

brevidactylus

A.Polychaeta
A. Polychaeta
A. Polychaeta
A. Polychaeta
A. Polychaeta

(n=3) | Malacoceros sp.
111 Svllinae
(n=1) | Armandia sp.

S1 CAPITELLIDAE
(n=1)

Hediste sp.

Zone |: Mangrove region
" Zone II: Brackish waters

Zone llI: Unknown = Group S1
. . . Group
Zone IV: Gastropod dominant, higher silt-clay

=11
= L1

Zone V: Fine sandy sediment
Zone VI: Low elevation, coarse sediment
127°51'E
Figure 3. Tidal flat delineated macrobenthos
benthic zones I-VI obtained by nMDS analysis
using the groping shown in Table 2.
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Table 3.
wetland.

Environmental indicators for Awase

Indicator Class

Kubiremidoro Endangered Species

Endangered Species
Habitat Quality

Tokagehaze
Benthic Community
Assemblage (or Index)

Habitat Extent
Habitat Extent
Habitat Extent
Habitat Quality
Sediment Quality

Mangrove area
Seagrass area

Coral Area

Seagrass specie
Sediment  Properties
(Grain size, TOC, TN)
Water Quality

(DO, Salinity)
Freshwater discharge
and quality
(Nutrients, DO, COD)
Wave height,
and direction

Water Quality

Hydraulics, Water

Quality

period | Hydraulics
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Figure 5. Contour map of HSI values for
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Table 4. HSI optimal areas pre and post landfill
development for indicators (all areas given in

hectares).
Indicator Optimal Optimal % Loss
Area ha Area ha | Optimal
(pre- (post- Area
landfill) | landfill)
Kubiremidoro | 17.1 13.2 23.0
Tokagehaze 1.6 1.6 0
Benthic zone | 0.9 0.9 0
I1
Benthic zone | 58.5 53.0 9.4
111
Benthic zone | 58.5 22.1 62.1
IV
Benthic zone | 23.1 20.6 10.6
v
Benthic zone | 48.4 37.9 21.7
VI
Mangrove 0 0 0
area
Large 180. 3 142.7 20.9
Seagrass
area
Coral area 58.3 57.1 2.1
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Figure 6. Relative percent of each component against total optimal

area for pre and post landfill development.
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