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Background

On November 15", 2007, a near maximum intensity cyclone (cyclone Sidr) struck Bangladesh in
a SWto NE tra]ectary making landfall precisely at the heart of the East Sundarbans component
of the Sundarbans WH site. The cyclone moved quickly inland with very high winds and a 3-4
rmetre tidal surge. Though rapidly weakening, the Sidr caused tremendous human suffering and
material damage in the coastal zone, with nearly 4,000 reported deaths to date, and over 2 million
people left homeless and without sustenance. Cropland and fisheries are senuusty
compromised. An international humanitarian relief effort is currently underway.' UNESCO
Bangladesh recommended that a WHC mission be dispatched to Bangladesh to carry out an
evaluation of impacts to the Sundarbans WH site.

Mission Objectives

1. Assess the impact of cyclone Sidr on the Sundarbans ecosystem, and on the Forest
Department's ability to fulfill its management mandate.

2. Develop, in consultation with local and national autharities, a response strategy focusing
on ensuring that the Forest Department maintains its capacity to effectively protect the
ecosystemn and manage resource use activities in the site.

3. Assist Forest Department authorities in writing an emergency assistance proposal to be
submitted to the World Heritage Centre.

4. Ensure that the UN response effort is fully appraised of the situation, particularly with the
link between an effectively managed ecosystem and the sustainable livelihoods of
surrounding communities, so that consideration js given to allocating available support to -
ensuring the long term productivity of the site.

The Sundarbans

Inscribed onto the WH list in 1897, the Sundarbans is comprised of three management entities

{West, South and East Sundarbans) with a total surface area of 140,000 hectares. These are

located on the coastal zone of the larger 585,000 Sundarbans Forest Reserve — the largest

mangrove ecosystem in the world (yet only 50% of its estimated size 200 years ago) - managed .
by the Department of Forests. The Sundarbans are located immediately adjacent to the '
Sundarbans National Park WH site (India), which has a total surface area of 133,000 hectares.

Critical habitat to the largest population of the endangered Bengal tiger, the Sundarbans is an
iconic site within Bangladesh. Though no extractive activities are permitted within the WH
components of the Forest Reserve (only small scale ecotourism visits currently take place), the
remaining area is used for fishing, crabbing, thatch palm and honey collection. A massive
harvesting of shrimp fry occur immediately beyond the waters of the Sundarbans, feeding into an
economically important and growing shrimp farming in the region. Logging in the Forest Reserve
has been banned for over 10 years. The conservation model, similar to that in place for Mount
Kenya (e.g. WH site nestled at the heart of a larger managed forest rasarve) nrovides an affective
buffer against what would otherwise be a much more diffict e, g
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! See: Cyelone Sidr United Mations Rapid Initial Assessment Re
districts 22 November, 2007, http://ochacnline.un.org/Ochalink
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Support for Local Livelihoods

This deltaic mangrove ecosystem is one of the most productive in the world. Very nutrient rich, it
is the breeding ground for fish, shrimp and crabs. Effectively managed by the Forest Department,
the Sundarbans are the source of sustainable livelihoods for hundreds of thousands of people in
the vicinity (though no human settlements are permitted in the site), in addition to 30,000
Chittagong based fishermen (e.g. 250 km distance), who spend half the year fishing in and
around the Sundarbans Forest reserve, based out of seasonal camps. The Sundarbans are also
the source of Nipa palm thatch (a widely used roofing material), wild honey, and a small
ecotourism sector has sprung up in the area.  Though extractive activities are not permitted in
the WH site component, this protected zone likely operates in a way similar to “no take” marine
zones whereby aquatic species can breed and from which offspring migrate into waters where
they can be harvested. Risking the health of this ecosystem will risk the livelihoods of hundreds
of thousands of people.

Management

The site is managed by the Forest Department. MNearly 1,100 staff are employed in monitoring
and controlling the use of the site and in collecting user fees. The Forest Department runs nearly
100 field stations and has many small and medium sized water craft (locally built wooden ships
fitted with a small cabin) to help it carry out its work, along with 2 larger live aboard vessels for
multi-day inspection tours (though these are currently inoperable due to budget constraints and
high price of fuel). Poachers are successfully apprehended, prosecuted and fined or jailed.

Field stations consist of approximately 80 dispersed patrol posts (typically accommodations for
staff, including kitchen facilities and a sturdy jetty for mooring boats) where staff will reside for
extended periods. There are 4 range offices on the forest reserve boundaries to the North, near
towns, where senior staff carry out administration duties, and approximately 15 forest stations,
where centralized user fee collection takes place, located nearer to the major resource users,

The equivalent of 600,000 eurcs are collected annually in user fees (fishermen, shrimp fry,
thatch palm and honey harvesting) and forwarded to the national treasure. The annual budget of
the Sundarbans management is approximately 200,000 euros.

[ ]

Observations (site visit, November 30") !

A. Environmental Impact

A clear impact gradient was observed as the mission team traveled at Mongla Port, located
approximately 45 km from the nearest passage of the cyclone eye (occasional tree fall and crown
damage, little visible foliage loss) to maximum damage, observed within a radius of approximately
15 km from the passage of the cyclone eye (see figure 7, Annex 1, for trajectory of cyclone eye
and 15km wide “maximum impact” boundary). Maximum impact is defined as greater than 75%
loss of foliage (visual estimation) in those parts of the vegetation extending above 1 metre in
height.

The rapidly moving cyclone struck at a period of lower tide, resulting in a tidal surge of
approximately 3-4 metres above sea level (according to one forest guard at the Katka Patrol
Post). As no land within the Sundarbans rises beyond 3 metres above sea level, the entire area
will have been flooded during the surge, though regular flooding on a daily basis for the lower
lands, and bi-annually during the higher spring and autumn tides, is not unusual in this
ecosystem.
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Evidence of the impact on birdlife funowing hurricane and cyclone events appears inconclusive
and largely dependent on circumstances. © It is likely that significant mortality occurs, but that re-
colonization of the affected areas follows by migration from less affected adjacent areas as
habitat quality in the affected zones improves over time. If the affected ecosystem is small and
resident species are endemic or rare, one would assume that opportunities for re-colonization
would be limited. Given that the East Sundarbans unit of the Sundarbans WH site was
considered as the richest in biological terms, there is reason for concern for any rare bird species
which may have favoured this particular habitat. Anecdotal evidence (discussions with a Forest
Guard at Takla Patrol Post) indicates that “birds are slowly returning”.

Beyond the reported discovery of one tiger carcass and a few dozen deer carcasses, there is no
other indication of the hurricane impact on fauna. High density of deer footprints were observed
on the Takla Patral Post beach — though given the impenetrable nature of the forest (tree and
branch fall), this may simply be indicative of the tendency of the deer to congregate in areas
allowing easier movement. However, Forest guards reported that deer comman on the beach
front in usual circumstances. The discovery of the tiger carcass, given that no effort had taken
place to look for it, may be a cause for concern - assuming that a thorough search could reveal
many more - as no more than 440 tigers were estimated to live in the Sundarbans according to
the Forest Department *

Fishermen reported lower catch rates following the cyclone, though no other information is
available to allow any further comment on aquatic life in general. It is not surprising to learn that
fish numbers / behaviour may have been significantly affected in the zone, given that powerful
wave action in these shallow waters may have either caused significant mortality, or have
destroyed aquatic habitat.

B. Impact on Management Capacity
One Forest guard perished in the cyclone.

Given the heavy reliance on built infrastructure and watercraft to maintain constant vigilance on
the many activities in the Sundarbans, it is no surprise that the cyclone will have had a major
impact on the Forest Department's ability to do its work. ¥ Forest Department reports loss of all
infrastructure and equipment throughout the 30% of the Sundarbans Forest Reserve and less
significant losses as one moves away from the cyclone impact zone (e.g. SW and NW areas -
(see figure 7). Fresh water collection facilities for field staff (e.g. small rainwater collection ponds
surrounded by berms large enough to keep usual tides out) have been destroyed. Itis clear,
however, that destruction of infrastructure to the zone of greatest impact is near complete. Patrol
Posts and other buildings are now uninhabitable, having lost their roofing, windows, doors and
furnishings having suffered irreparably from the tidal surge and wave action. Several structures
appear to retain structural integrity (e.g. they are largely built from re-enforced concrete) and may
be able to be fairly easily restored, while other are clearly beyond restoration. Despite these
conditions, Forest Department staff have returned to their posts and have made makeshift
arrangements for basic shelter out of the remaining wall and materials scattered by the storm.

? The Effect of Hurricane Hugo on Bird Populations in the Luquillo Experimental Forest, Puerto
Rico Robert B, Waide Biotrapica, Vol. 23, No. 4, Part A. Special Issue: Ecosystem, Plant, and Animal
Responses to Hurricanes in the Caribbean (Dec., 1991), pp. 475-480

Birds of a Severely Hurricane-Damaged Atlantic Coast Rain Forest in Nicaragua

Tom Will Biotropica, Vol. 23, No. 4, Part A. Special lssue: Ecosystem, Plant, and Animal Responses to
Hurricanes in the Caribbean (Dec., 1991), pp. 497-507

Mississippi's Birds: The Aftermath of Hurricane Katrina Judith A. Toups
http://www.birdwatchersdigest.com/site/members/katrina-birds.aspx (accessed Dec. 2, 2007)

3 hitp://www.sundarbanstizgerproject.info/ (accessed Dec. 2, 2007)
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Jetties, critical for safe boat embarkation and disembarkation, and for mooring in tidal conditions,
have been destroyed. According to Forest Department staff, all smaller motorized vessels have
been lost, along with all communications and other office equipment.

Recommendations

A, Environmental Impact

There is little that can be done, given the nature and scale of the impact. Some have argued for
the construction of raised terraces and freshwater ponds to provide wildlife with refuges during
tidal surges, though the logistics of carrying this out at a scale that would have any significance
seem impractical. At this point, the main objective is to ensure that no added stresses are
allowed to exacerbate the current situation (e.g. opening up of logging, gathering of Nipa palm,
fires to clean brush) permitting it to recuperate naturally, over the next several years. There is
scientific value in carrying out periedic monitoring of fauna and flora, including aquatic life,
beginning immediately, to set up a post-cyclone baseline, and repeating them periodically to learn
how the ecosystem has been affected and how it will recuperate over time, for future
management planning responses. In point form:

» Avoid further exacerbation of the stress caused by the cyclone. No removal of
deadwood, no fires.

» Long term monitoring of ecosystem response to establish how it is affected by
cyclones, and what conditions would be necessary to ensure that future cyclones
have reduced impact (e.g. post cyclone management actions, pre-cyclone
mitigation measures)

s All detritus around field stations to be removed.

B. Impact on Management Capacity

Re-establishing full management capacity as soon as possible is the main recommendation. To

this end, there are short, medium and longer term strategies. The short term strategy focuses on

restoring management capacity in and around the WH forest site, whereas the medium term
strategy focuses on doing the same throughout the Eqndarbans Forest Reserve.
i Short Term (e.g. next 3-6 months)*

e Survey of all Sundarbans Forest Reserve field stations in an effort to
identify which can be fully restored, and which need to be taken down
and completely replaced.

« Develop a complete and detailed restoration plan, including budget.
Begin to seek financing to carry it out.

» Restoration of most strategic field stations, to provide adequate housing
facilities for Forest Departiment staff (e.g. cleaning up and remaving
debris, restore structures, and equip with necessary furnishings, rebuild
mooring jetties, consideration should be given to the feasibility of
acquiring solar powered reverse osmosis machines for drinking and
cooking water).

» Acquisition of a minimum number of suitable motorized boats to ensure
basic monitoring role of Forest Department staff.

» Acquisition of necessary communications equipment to allow for optimal
coordination of Forest Department activities in the field.

» If necessary, supply of necessary fuel to support boat based monitoring
activities.

* The WHF emergency assistance request should focus on carrying out this work in the WH site component
of the Sundarbans.



+ Remove debris from smaller water channels to ensure adequate water
flow.

i, Medium Term (6-18 months)

+ Complete the restoration of field stations (as per short term strategy) and
replace remaining lost motorized boats and communications equipment.

= Carry out an assessment of cyclone refuge needs (in terms of design,
capacity, versatility, location, cost-benefit assessment and management
requirements) to ensure that these serve effectively as occasional
refuges of last resort (e.9. evacuation of personnel and fishermen prior to
cyclone landfall being the preferred response).
Construction of strategically located cyclone refuge complexes.
Support the restoration eco-tourism facilities.
Develop a sustainable financing plan for the Sundarbans Forest Reserve
and its WH site to ensure that all Forest Department resources are
available at all times.

A

iii. Long Term (18 months — 4 years)
« Implement the sustainable financing plan for the Sundarbans Forest
Reserve, including support for a permanent ecosystem monitoring
programme,

Conclusion

The biologically richest portion of the Sundarbans {apx 30%) suffered a severe ecological blow
upon the landfall of cyclone Sidr on November 15", 2007. In this area, most foliage has been
stripped from branches, and most larger trees haue been blown down or have suffered major
crown damage. It is difficult to gauge the impact on fauna without carrying out detailed surveys
(birds, tigers, deer, and aguatic life, among others) though it is likely that a measurable setback
has occurred in many populations. If left to recuperate, the Sundarbans, along with its World
Heritage component, will likely return to near pre-cyclgne conditions within 10-15 years. On the
other hand, the Forest Department has suffered a grave getback and is unlikely, on its own, ever
to re-establish its management capacity given the other priorities to which national financial
resources are allocated. During this sensitive time, encroachment from nearby populations into
the Sundarbans is a risk.

The involvement of the international community will be required to ensure that the Forest
Department quickly regains its capacity to manage the Sundarbans and avoid irreversible impacts
from uncontrolled exploitation.



Figure 4 {left): 100% foliage loss
on this mangrove tree, and major
crown damage on its neighbours
— a Pallas's Fish Eagle
(Haliaeetus leucoryphus)
perches, apparently rebuilding a _
nest. Point A in figure 7.

Figures 5 (below): Patrol Post
Katka, within the East
Sundarbans sector of the WH
Site, is completely destroyed
(below left), as is the mooring
jetty (below right). Very little
remains salvageable. Point C in
figure 7.

Figures 6 (below): Left, abundant deer prints suggest that they have weathered the cyclone
(point C, figure 7). Right, heavily damaged landing jetty and tree crowns, Supati Forest Station
(point D, figure 7).




ANNEX 1: FIGURES

Figure 1 {above): Minor damage - little loss of foliage (picture taken at Paint E, figure 7}

Figure 2 (below): Maximum damage - = 75% estimated loss of foliage, crowns severely
damaged, many trees blown down altogether. Movement across forest floor very hampered by
fallen trees and branches. (Picture taken at Point B, figure 7}







