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Reefs at Risk Project Goals

Assemble the best avallable information on coral
reef status, estimated threats, and protection and
management of coral reefs

Develop useful tools for linking human activities
with threats to coral reefs

Make a clear case (in economic terms) for better
management and protection of coral reefs

Ralse awareness - share results widely



Reefs at Risk project:
a Response to an Information Need

e Feaw cora reefs have been monitored

 |nadequate information on changes in coral
reefs

e Much datais unavallable

 Integrated monitoring programs are needed



Global Analysis
released in 1998 by
World Resources I nstitute,
In collaboration with e
|ICLARM, WCMC and UNEP Wit el By

A Map-Based Indlcatar

Diiwp Brrxam. o Leaurvsrtra B_rEEG
JoHm MoManus & Makh SPALUING

S S HE O

el !
UNEF WCMC




The Reefs at Risk |ndex
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Regional Reefs at: Risk series

» Higher resolution analysis— valuable
for management

o More integration and inprovement of
data

» Collaborative analysis— better
validation of results
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Five categories of threat
examined for Southeast Asia:

Coastal development
Marine-based pollution
Sediment and pollution
from land-based sources
(LBS)

Overfisning

Destructive fishing



Main Components of. Regional Reefs at
Risk [project:

e Development of background data sets on coral
reefs and factors contributing to reef
degradation

 Modeling of threats to coral reefs
e Calibration of model
e Review and revision of data and model

e Development of outputs/ products



Integrated Data Sets for Region-
on CD

Coral reef and mangrove locations
Coral reef status parameters
Physical landscape data
Infrastructure

Socioeconomic variables

Estimated threat to coral reefs



Estimated Threat
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Philippines
Country Summary

Reef area estimate-
26,000 sg. km.
(26% of regional total)

DF Integrated

Integrated Threat Index
# Low
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Reefs at Risk in the Caribbean




Reefs at Risk in the Caribbean

Supported by:

o United Nations Foundation (through UNEP and the
ICRAN Partnership)

o US Agency for International Development
 Munson Foundation
e Henry Foundation



|nformation Objectives

e agood mapping of the region’s coral reefs

e for each coral reef location, estimates of
degree of threat from human activities;

o coastal development
o pollution and sedimentation from LBS
o pollution from marine-based sources

o overfishing / overexploitation



|nformation Objectives

e an analysis of other factors affecting coral reef
condition

—coral bleaching
—coral disease

—natural vulnerability (to pollution,
sedimentation, and storms)



|nformation Obj ectives (continued)

e amapping of MPAs and which reefs are
protected

e (and which reefs are really protected)

e an analysis of the economic value of the
region’s coral reefs



Coastal Development Pressure

e Dredging, land filling
and reclamation

e Mining of sand and
coral

e Runoff from
b, construction

e Sewage discharge

e |mpacts from tourism



CD Threat estimated based on
mapped fieatures:

Populated Places \ City Size
Population Density

Population Growth

Per Capita GDP

Alrports and Ports

Tourism Centers/ Dive Centers

Tourism Growth



Estimated Threat from Coastal
Devel opment

Estimated Threat

o Low
Medium
® High




Sediment and Pollution
from Upland Sources

e Deforestation

e Poor agricultural
practices

o Fertilizer and
pesticide runoff




LBS Threat Overview
Watershed-based Analysis

Relative erosion rates are estimated based on a
simplified version of the RUSLE (USDA) --
based on four factors -- slope, land cover,
rainfall, and soll type

Relative erosion rates and precipitation are
summarized by watersned

Sediment dispersion estimate based on river flow
and erosion during peak rainfall month



L and Cover Type Determines
Relative Erosion Rates

Relative Erosion Rate
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Erosion Factors by Land Cover Type

LAND COVER CATEGORY RELATIVE
EROSION RATE
Forest 15
Shrubland 45
\Woody Savanna 60
Savannas 80
Grasslands 125
Permanent \Wetlands 80
Croplands 210
Urban and Built-up 210

Cropland/Natural 120



Inputs to “ Relative Eresion Potential”

(REP)
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(based upon soil type and texture)




Relative Erosion Potenital (REP)

e Based on Revised Universal Soil L oss Equation
(RUSLE) of USDA, 1989.

Equation: (for each 1 kmgrid cell)
REP = SLOPE * LC RER* PRECIP* SOIL *°



Relative Erosion Potential
(by grid cell)




Watershed delineations -

summary unit




REP and river flow estimates fior

basin reflected at river mouth




Sediment plume estimates
based upon river flow, REP, and







lmpacts of Overfisning

o Alter ecological balance on the reef

o Shiftsin fish size, abundance and species
composition

e Reduces biodiversity



The Approach

* A region wide indicator

e Fisheries data of ranging quality
— Format
— Availability
— Scale

e [nnovative use of other data sources



Coastal Population Density Modéel

Use population density as a proxy of fishing pressure on adjacent reefs

 |dentify populations within 10km of coastline

* Produce surface of total population within 20km
of agiven location

o Adjusted for protection and weighted by shelf
area

e Overlay coral reef locations to produce indicator
of population within 20km of reef location



Reefs Classified by Population
Densit

Thousands of people within

300 - 1000

1000 - 3100




Calibration of Modeling

Examine spatial relationship between model
output and site-based fin-fish survey datathat are
reasonably widespread and comparable.



2 500 REEF Survey Sites




Cdlibration Data Source

e Region wide REEF roving diver data
— Divers swim freely throughout a dive site and record
every observed fish species that can be positively
Identified
e Sixteen target species
— Widely distributed around region
— Reach fairly large body sizes (>30cm)
— Known to be targeted at varying intensities around
region
» Sighting frequency mapped for target species
for each site



Summarize Using Ecological Units

o Derived from the work of Sullivan Sealey and
Bustamante, 1999

e Average no. species = No. obsarved / No. expected




Further validation

Country level characterization of fisheries from
literature and experts in the region on
— Predominant, reef, conch, lobster fisheries

Further validation of model outputs
Enables country level comparison
Added value



Marine Protected Areas and
Management Effectiveness



Effective M anagement

e Reduces|ocal human impacts
e |Ncreases awareness
e Promotes coral reef health




Use of MPA datain R@R analysis

e Map the coverage of MPAS
e Assesslevel of management effectiveness

e Mitigate threats — Coastal development and
overfishing

o Quantify areaand level of protection for reefs



MPA Spatial Data

e UNEP-WCMC Point and
Polygon data




R@R SE Asia Assessment of
Management Effectiveness

e 3 point scale
(good, partial, inadeguate)
e Based on as much attribute

data and expert opinion as was
available



R@R Caribbean A ssessment of
Management Effectiveness

e Expert opinion
o Greater avallability of information
« Amalgamation of various databases

o Derive 3 point scale
(good, partial, Inadeguate)



Cora Bleaching
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