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Mangrove Ecology & Coastal Interconnectivity
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Mangrove Importance and Status
US$ 4,000 — 12,000/ha Bé6Science

(Brander et al_’ 2012’ Barbier’ 2016) Mangroves among the most carbon-rich forests in

the tropics

Mi('robid| Daniel C. Donato'*, J. Boone Kauffman?, Daniel Murdiyarso?, Sofyan Kurnianto®, Melanie Stidham*
det‘()mpowr\ and Markku Kanninen®
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% " The potential of Indonesian mangrove forests for
-~ Supports food chain global climate change mitigation

away from mangrove Daniel Murdiyarso?*, Joko Purbopuspito’3, J. Boone Kauffman4, Matthew W. Warren5,

dreds Sigit D. Sasmito’, Daniel C. Donato®, Solichin Manuri’, Haruni Krisnawati®, Sartji Taberima®
and Sofyan Kurnianto'*

Benefits to humans;

o Clean water

® Fish, shellfish,
mollusks, etc,

S Aarniv
Small carnivores Table 1| Ecosystem C stocks, area, deforestation rate, and total C stocks in mangroves of ten selected countries.

: ?:::::':ne 2 Commercial and Country Ecosystem C stocks Area (ha) Annual deforestation rate*  Total C stocks (Pg)
* Wood (fuel and subsistence fisherics n__ (MgCha™) Reference 1980 2005 (ha) (%)

construction Indonesia 39  1,082.55+377.85 This study 4,200,000 2,900,000 52,000 124 314
(] H()]wy Mexico 7 621.85 + 336.79 19 1124,000 820,000 12,160 1.08 0.51
¢ Alcohol Malaysia 3 1,267.00 £ 872.72 28 674,000 565,000 4,360 0.65 0.72
¢ Shoreline protection Bangladesh 2 5656042616 2 428,000 476000  (1920)  (0.45) 0.27
o Research data Thailand 3 66233412659 28 280000 240000 1600 057 016
o Education [ Philippines 3 44176+12076 29 295000 240000 2200 075 on___ |
o Recreationtourism Vietnam 15 86295+21009 | 269,150 157000 4486 167 013
o Biodiversity Dominican Republic 9 92211+ 274.56 7 34,400 16,800 704 2.05 0.02

y Micronesia 3 1,063.88 £283.68 20 8,500 8,500 0 0 0.01
Palau 3 719.73 £ 309.38 20 4,700 4,700 0 0 0.003

n= number of plots. Numbers in brackets indicate afforestation. * Area and deforestation rates are from ref. 3. fNam, V. N. et al., manuscript in preparation.

CRMP, 2000
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Status of Philippine Mangroves

WB: US$3.5 million NSF

MANGROVE AREA: PHILIPPINES

OECF: $561,705

1918-2000 — decline: 500,000 ha to 137,000 ha
1995-2003 — increase: 140,000 ha to ~250,000 ha

OECF: $305,343

2006 - 289,000 ha (NAMRIA)

CDF: PhP100,000

1990-2006 - 26,000 ha planting (JBIC, ADB, WB)

UNDP-SGP: ave.
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Figure 2. Historical mangrove areal estimates for the Philippines (FAO, 2007; Long and Giri. 2011; Wilkie and Fortuna, 2003). Long et al, 2013

Long J, Napton D, Giri C and J Graesser. 2013. A mapping and monitoring assessment of the Philippines’ mangrove forests

from 1990 to 2010. J. Coastal Research. DOI. 10.112/JCOASTRES-D-13.00057.1

Degradation:

* world: 250,000 ha/yr in the last 20 yrs
* SE Asia: 29-84% loss of original cover

* Philippines: ~80%

(Spalding 1997; Adeel & Pomeroy 2002)

Mangrove Biogeographic Regions (Philippines)
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Anomalies?

Camptostemon philippinense

Figure 7. Biogeography of mangroves in the Philippines. The species Camptostemon
philippinense and Kandelia candel have limited, anomalous and disjunct distribution.
See Fig. 8 for details of the mangrove distribution in the Philippines

Bohol: -1,400 ha 1990 to 2010
(Long et al. 2014)



Threats to Mangrove Survival

Mangrove

deforestation

between 2000 and 2(
Less than 100 hectar:
100 - 500 hectares \ 3 s :
500 -1.000 hectares 8 3 s 1\ N % - I (moervious Surface

N 1,000 - 2,000 hectare, ” \ (

I 2.000 - 5,000 hectare,

I 5.000 - 10,000 hectar.

I Vore than 10,000 hec /

Figure 38. Huge tracts of mangroves have given way to fishponds in
Dagupan, Pangasinan (Photo-courtesy: GS Jacinto)
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Indonesia 486 . . . .
Myanmar 1.6 87.6 1.1 0.5 1.6
Malaysia 14.7 0.1 38.2 17.6 12.8
PRI 00 cc 40:0. ca a0
| Philippines 36.7 0.9 111 7.3 2.7
ambodia 2.7 1.5 89 98 4%
Vietnam 21.0 10.4 0.5 0.6 62.5
Brunei 29.2 0 27.7 125 15.9
Timor-Leste 0 26.1 0 0 0
Singapore 0 0 0 0 0
Total 29.9 217 16.3 15.4 4.2

Richards & Friess 2016




Threats to Mangrove Survival

g3, B\ < -;.,' ;

Kalibo; Typhoon Frank; June 2008

O s 7 12 1 T e e

Saffir-Simpson Hurricane Intensity Scale

* 20 typhoons/yr

Bani; Typhoon Emong; May 2009

Ormoc; Super Typhoon Yolanda; November 2013



Sea Level Rise: Global
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Sea Level Rise: Asia-Pacific
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Sea Level Rise: SE Asia

Sustain Sci (2010) 5: 207-222

Sea-level rise vulnerability in the countries of the Coral Triangle

Elizabeth Mcleod * Jochen Hinkel + Athanasios T. Vafeidis °
Robert J. Nicholls * Nick Harvey * Rodney Salm
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Sea Level Rise: Philippines
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Wetlands Ecol Manage (2016) 24:263-278
DOI 10.1007/s11273-015-9466-7

Cros
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Can mangroves keep pace with contemporary sea level rise?

A global data review

Sigit D. Sasmito® + Daniel Murdiyarso * - 23.05 +/- 9.05 mm/yr (cleared)
Daniel A. Friess + Sofyan Kurnianto +0.70 +/- 0.40 mm/yr

Mangroves facing climate change: landward migration potential in
response to projected scenarios of sea level rise

D. Di Nitto!, G. Neukermans', N. Koedam!, H. Defever!, F. Pattyn>*, J. G. Kairo®, and F. Dahdouh-Guebas'?

Case study: Gazi Bay, Kenya

Legend

SLR SealevelRise ...
-+-+ Maximum scenario of SLR (+88cm/100y) ‘¥ "
scenario of SLR {+48¢ml100y{

---- Average i
=2 bt

urrent sea level
Are mangroves resilient to sea level rise?

L Land inwards

Mangrove ecosystem |

I

Certainties Current topography:steep slope
Bare, sandy areas: no colonisation
for ca. 16 years

Sediment supply and processes

study in Gazi Bay (Kenya).

I

Current topography: gentle slope from sea to land
Current vegetation distribution and past changes
Colonisation by Sonneratia alba on seaward sand bank

== Maximum scenario of SLR (+88cm)= limitation of landward migration due to topographical setting
Uncertainties Future human activities Future human activities
Potential initial colonizer for facilitation of mangroves? C: isation rate and speci pecific competition

Sediment supply and processes

== Educated guess: possibility exists for adaptation to SLR
== Need for ADAPTIVE CONSERVATION MANAGEMENT on a regional scale

Fig. 4. Overview scheme summarising the discussion on resilience of mangroves facing sea level rise, more specifically concerning the case

Yes, and No!



Sea Level Rise: Mangrove Adaptation and Response
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* [PCC Projection: 0.5 to 1.0m
* Colonization or retreat?

mangrovealliance.org

High tidal level

Mean tidal level

Low tidal level
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Sediment trapping

Deep land movement (geologic processes)




Sea Level Rise: Mangrove Adaptation and Response
Mclvor et al 2013.

Sources of sedimented material Sources of sedimented material:
Nearby farther farther trees: other organisms
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|

Accommodation
Space

Sea level rise

1

HIGH TIDE

MEAN SEA LEVEL %2 Mangroves will only be able to Coastal
Intertidal mudflat survive in this area if soil inputs
allow soils to fill newly created Squeeze!
Seaward edge accommodation space, increasing
determined by the height of the soil surface, so
bathymetry, wave that mangroves remain between
climate and erosion mean sea level and high tide

tcal frame

a) CURRENT SEA LEVEL

HIGH TIDE
tidal range |
]

water reaches mangroves are water reaches here at high
here at low usually found above  tide; highest level at which
tde mean Ude level Mangroves can grow
b) with SEA LEVEL RISE, showing potential
accommodation space

HIGH TIDE

) with SEA LEVEL RISE but without sufficient soil
inputs to allow surface elevation to rise

water reaches lowest level at highest level at
here at low which mangroves which mangroves
e can survive can grow

d) with SEA LEVEL RISE and surface elevation change
i.e. soil inputs are sufficient for the soil surface
to rise, allowing mangroves to survive

water reaches  lowest level at highest level at
here atlow  which mangroves which mangroves
Key: Dmmmodauonspm e ——— can grow

Figure 6. Schematic diagram of mangroves to demonstrate tidal range, tidal frame, accommodation
space, and possible scenarios following sea level rise with or without surface elevation change.



Mangrove Conservation/Restoration Program

UNEP-WCMC 2014 / | 48"

KBA for Mangroves
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CI 2000 Restoration program; Cebu,; > 80% mortality; ineffective

Salmo et al 2013. Hydrobiologia 720(1): 1-18

ATENEO DE MANILA UNIVERSITY

[

PHILIPPINES %t



Summary and Management Implications:
Why? What now? Where to Restore or Plant?

Consider Species Zonation

* results from combination of tidal inundation, exposure to wind, waves and
water currents, soil properties, morphology of species, salinity, light and
species association.
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Summary and Management Implications:
Why? What now? Where to Restore or Plant?

2017 Para El Mar Finalist

. S|nand|gaAnaﬁ5r|ne SanCtUary
Ubay, Bohol



Summary and Management Implications

* Know your mangroves, but know your sea-level as well
* Prioritize conservation
* Restoration 1s needed, but prioritize sites to restore




Maraming Salamat !!!

http.://mangroveecology.com

PRIM-E StAND

Philippines’ Research Initiative on Mangrove Management and Enhancement Against Natural Disasters

Partnerships for Enhanced
Engagement in Research
(PEER)
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