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Shelter from the storm?

Use and misuse of bioshields for
managing natural disasters on the coast
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« Je suis monté dans un arbre
etjaivules autres

emportés par la mer. »

Statements 1n the i1International media :

Why save the forest ?
Fear of big waves 1s no reason to plant mangroves.




Statements 1n the iInternational media :

Let’s plant bioshields along the entire coast.
Let’s plant mangroves all around Indonesia.



Recent research background (2004-2005)

Mangrove Degradation
Resulting from Transitions
in Freshwater Management
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Transitions in Ancient Inland Freshwater Resource
Management in Sri Lanka Affect Biota and Human
Populations in and around Coastal Lagoons
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Summary

The incroasing anthropogenic pressure on natural en-
vironments results in impacts that affect tropical for-
ost arcas and their biodiversity [1, Z]. Advorse im-
pacts on terrestrial and oceanic environments often
compound in the intertidal area, whore mangrove for-
ost ecosystems thrive. In tropical coastal areas of
many developing countries where peopla depend on
wood and other mangrove forest products and ser-
vices, forest leads to
problems. At the same time, increasing freshwater
needs in these areas are expected to cause additional
problems [3-5]. On the basis of remate sensing and
ground truthing complamented by colanial archival
material from the Dutch East India Company (1602—
----- 4 thal changes 1o the historic system
a lor management have increased dra-
"t times. Hydrological changes, such
nsfers, have resulted in a qualitative
\ocioeconomic degradation in three

grove area can mask the degradation of the site in
terms of floristic composition, significance of the spe-
cies, and biodiversity (this effect is termed “cryptic eco-
logical degradation”). It fs important that such changes
be carefully monitored to ensure biological and so-
cloeconomic sustainability,

Results and Discussion

Sii Lanka has a long-standing tradition of water re-
source management. For several millennia, lake-sized
water highly pod eultures,
even in the dry environments of Anuradhapura, the Sin-
halese capital from 437 B.C.E. 10 1017 C.E., which de-
veloped into a metropolis of great importance (6]. This
former capital is now a UNESCO World Heritage Site
7). Cut of an 80,000 4

built in ancient times, over 10,000, with 2 total area ex-
ceading 170,000 ha, are still scaltered across the coun-
try, and manvy are restored and functional tocay [8).

In the 20™ century, the freshwater needs of people
have led several Sri Lankan governments to indtiate ma-
jor water projeets for de-
velopment. rrigation has baen pnonnzsd but tha tech-
nology and of
projects are different from historical wator- -managemant
policies. Storage reservoirs and diversion weirs have
been usad for imigation since ancient times [9], but
increasingly the diversion of river systems is used in
freshwater management

The Walawe Ganga river basin (Figure 1) has histori-
cally been used by man for imigation purposes, as
shown by an ancient water course near the Samanala-
wewa Dam. Archasological remains of a first millen-
nium C.E. iron-smelting industry [10] and an ancient
Hambegamuwa Reservoir [11] have been found up-
stream, whereas downstream the lagacy of ancient Sin-
halese ifrigation systems is represantad by the Then-
ketiya diversion channel and the Magama or Urusitta
Rasaervoir (2, 11]. With the foundation of the Imigation
Departmant at the baginning of the 20" century and the
adoption of a Water Resources Developmaent Plan in
1959, modem krigation and hydropowsr developmant

. The Scheme was be-
twoen 1964 and 1981 and formed the 3,400 ha Udawa-
lawe Aeservolr, containing 268.76 x 10° m® water at full
supply [4, 12], and associxted canals. The purpose of
the Udawalawe Scheme was to provide imigation water
for 32,000 ha of nowly developed land, particularly
pmdy fields, and to generate hydroelectricity [13].

in southern Sri Lanka. in
have caused changes in the areas
rove habitat and, thus, have resulted
bution. However, Increases In man-

in van de Uriversitaire Stichting van Belgis

buted aqually to this work,

was diverted into
homu basins of the nearby Kuchchigal Ara, Urubokka
Oya, and Kirama Oya rivors (Figure 1), The aim of this
study is to quantitatively and qualitatively assess the
biclogical impact of these \Imsuicns from anclant

all-scale to modern larg resource
managament on the biota and human population in a
set of three coastal lagoons. To investigate this, we
usad a unique interdisciplinary approach that tran-
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substrates depend on binding at
this site, there are probably
additional substrate recognition
sites. Another contribution to
substrate selection is made by
scaffold proteins, o.g. AKAPTI,
which target the phosphatase to
neuronal synapses of other
cellular sites. Calcineurin also
delegates work 1o protein
phosphatase 1 (PP1) through a
phosphatase cascade, in which
dephospharylation of the PP1
antagonists DARPP-32 or
inhibitor-1 by caldneunn relieves
their inhibitory effect on PP1, and
allows PP1 to act on its own
proforred substrates,

What are its inhibitors?
Cyclosporin A (CsA) and FK506
Bind tightly o the abundant
intracellular proteins cyclophilin A
and FKBP12, respactively, and
the resulting ligand-protein
complex binds to calcineurin and
impedes access of protein
substrates to the active site.
Blockade of a biclogical pmﬁus
by CsA and by

How effective were mangroves as a
defence against the recent tsunami?

Whether or not mangroves funclion as buffers against tsunamis is the
subject of in-depth research, the importanca of which has baan
nagieatod or underestimated before the recent killer tsunami struck. Cur

t-1 i surveys of S Lankan sites with
clﬂourﬂ dogrew of degradation indicate that human activity
exacerbated the damage inflicted on the coastal zone by the tsunami.
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Mangrove forasts hava iconic
status as natural ecosystems that
provide services to humans. Thay
funclion as bresding, spavwming,
hatching and nursing grounds for
marine and pelagic species, and
are important in the daily
livelihood of local human

FK506 is diagnostic for
calcineurin involvement. Other
inhibitors that find fraquent
expermental use are the
autoinhibitory peptide from
calcineurin and fragments of the
regulatory proteins
DSCR1/MCIP/calcipressin/Renip,
Cabini/cain, and AKAPTS.

Does it have any medical
relevance? Galdneurin signalling
is prominent in transplant
rejaction and autoimmune
disease, where the inhibitors CsA
and FK506 are used clinically, and
is being studied for its
contribution to myocardial
hypartrophy and to virulence in
fungal pathogens.

Where can I find out more?
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Mangrwo reprasantatives such as
spp. alsa function as a

physical barmer agamst tidal and

ocean influences by means of

their large above-ground aerial
roat systems and standing crop.
Like many habitats, mangrove
ferests have been degraded and
destroyed by humans, and their
loss is a source of global concaern,
In the second half of the 20t
cantury, 50% of the world's
mangrove forests have been
destroyed, and current annual
loss rates vary from 1 1o 20% [1].
Ironically, the great human
tragedy of the recent December
26 tsunami may provide the
stimulus for a batter
understanding of what mangrove
ferests can and cannot do for
human well-baing.

Figure 1. Dendrogram generated by a cluster analysis of the 24 mangrove sites
investigated, indicating their characteristics and the impact of the tsunami (big wave,
severely impacted; small wave, little impacted).

The ‘mangrove status' is a combination of pre-tsunami aerial extent of tha front man-
grove and pre-tsunami mangrove destruction (see text). The tsunami had only & small
impact on lageens that show no cryplic ecclogical degradation (sites 2. 3, 23 and 24)
or that are protectsd by the distance from the shore and by frontal Ahizophora spp.
tringes {sites 17, 18 and 21), The lagoens are rumbsered clockwise from East to West
to emphasize that damage was not linked to geographic position in view of tsunami
wave snergy. Amap overview of all Iagoons can be found in Jayatissa of al. [18]. with
the excention of Batticaloa, Koman and Potuvil, which are located af the eastemmost
extremity of the island. L, Lagoon; E, Estuary.
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Recent natural disasters (2004-2008)

26 December 2004 : Indian Ocean tsunami
ca. 230000 human casualties
??? billion € damage

August 2005 : Hurricane Katrina (US)
2541 human casualties
60.8 billion € damage

November 2007 : Cyclone Sidr (IN-BD)

ca. 3400 human casualties
1.2 billion € damage

May 2008 : Cyclone Nargis (MM)

ca. 200000 human casualties
6.8 billion € damage



New research questions (2009)

e Can bioshields protect the coast ?

e Can bioshield provide shelter for the "storm" ?

A bioshield = coastal vegetation structures
(both natural and planted) expected to
protect the coast from natural disasters
(e.g. mangroves, Casuarina plantations,...)

A "storm" = real storm, cyclone wave
surges, tsunamis, excessive rain,...

— Interdisciplinary case-study on the potential for
mangroves to protect Sri Lanka.



New research answers (2009)

i Geagraphically protected
AT
(1) coastline with potenti
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Coastline with Coastline with Total
potential for potential for (km)
mangrove non-mangrove

vegetation (km) vegetation (km)

Vulnerable 1057 w

coastline (km) <33% >0‘y
A (0]

Geographically
protected 15 143 158
coastline (km)

Total (km) 538 1200 1738




New conclusions
(in press for Conservation Letters)

e We should use bioshields, not misuse them
- Casuarina plantations may negatively affect turtle nesting areas
- mangroves can protect but they do not grow everywhere

- there is nothing wrong in restoring mangroves where they have
been previously destroyed

 We should investigate where to use which type of
bioshield :

Are bioshields:

Implement other
initiatives, then revisit

o
Establish plantation in
appropriate location







