Climate change vulnerability assessment
and adaptation in mangrove deltas

Developing a Generalisable Method for
Assessing Mangroves CC Vulnerability
and Developing Adaptation Measures

(in data / resources scarce environments)
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Mangrove area =~ 73,500 ha Kilwa District

Matandu River

Delta population =~ 27,000
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Climatic & not-climatic impacts on mangroves

Changes in precipitation
upstream affecting Rise in air
hydrology, salinity & Temp + CO2
sedimentation
Cutting, clearing
aquaculture etc.

Land-use,
dams etc.
Sea level rise

Tectonic
activity?
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Methodological approach - Tanzania

3. Remote-sensing change detection, 1989-2009

————————————————————————————————————

1. Baseline & repeat
5. Above tide field (plot) survey

liseaitiEn & 2. Local knowledge survey
land-use study

4. Stratigraphic
coring study

Mangrove zonation in Rufiji Delta

Nine mangrove species present Tanzania (Kathiresan and
Rajendran, 2005 and Wang et al., 2003), show distinct zonation
(Taylor et al., 2003) with respect to tide levels.

Landward Heritiera littoralis Fringing or seaward

Xylocarpus granatum

Bruguiera gymnorrhiza Sonneratia alba
Ceriops tegal ~ Rhizophora mucronatayicennia marina
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Vegetation change, Mawanda, Rufiji
Landsat May 1991 and June 2000

- Dense mangroves
I:l Sparse mangroves
[ | Agricuturaliopen land
|:| Sand

- \Mater

Example of zone transition: Rhizophora (background)/
Bruguiera (fore).

At Lomawai (Fiji) seaward edge, dead mature Bruguiera and
young thriving Rhizophora, indicating sea level rise.




Community knowledge & perceptions

= Major shift of outflow patterns
from south delta to north delta
during 1960s and again 1978

LAk —

Getting hotter
Humidity decreasing.

Rainfall decreasing and more
irregular

Aware of sites of erosion
and accretion but not of
trends in sea levels

Cameroon Estuary
GIS analysis of change
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Lowland Forest

39,000 m2 (1975) to 4,000 m2 (2009) _"‘“w




Lomawai, Viti Levu
relative sea-level

reconstruction (Fiji)
(Ellison & Strickland, 2010)
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Site is tectonically
subsiding so total
future sea level rise
> global projections
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Rufiji Delta

relative sea-level
reconstruction
Punn, 2010

York University, UK

c
4167430 BP -
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Sample cores

392 +30 BP

Landward core:
mangroves well

developed 1300 BP by
high% of Rhizophora.

Since 900 BP, mangrove
gradually declines then
absent at top of core
giving way to
Pteridophytes (fern),
grasses etc. suggesting
sea level in retreat after
900 BP

Landward colonisation & land-use in Rufiji

Landward Fringing or seaward
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| 73 ha degraded areas replanted
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FlJI — vulnerability assessment
results inform marine protected
area planning ... ——— R
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CONCLUDING POINTS ...

Mangrove vegetation change can = proxy
indicator of local sea level trends in
absence of tide gauge data, but interpet
with care

Stratigraphic reconstruction provides
important local context for global sea
level projections

BUT important to complement with
downscale modeling of precipitation in
river basin & sediment budgets

Extreme precipitation events be game-
changing. Deltas are dynamic &
unpredictable.

Challenge to reconcile time-scales of CC
impacts & livelihood concerns
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