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Integration of Mangroves and Aquaculture

Seafront Planting: Correct sites/species; use of wildings

Haiyan Mangrove Damage: (Rhizophora) Plantations vs Natural Forests
Rhizophora Planting on Seagrass Beds

Coastal Erosion: Green/Gray engineering, BwN

Coastal Greenbelts: Mangroves + Beach Forests

Reversion of Abandoned Ponds

Mangrove Ecoparks
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AQUACULTURE IN MANGROVES

Integrated Mangrove-Aquaculture
Systems
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Mud Crab Pen Culture - Fish Biomass Replacement and
Mangrove Community Structure




USES OF
MANGROVES

Examples of value
(US9) =

" Raw materials and food
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MANGROVES PONDS
1918: 450,000 ha 1940: 61,000 ha
2003: 240,000 ha 1994: 232,000 ha
PRESENT MANGROVE: POND RATIO - 1:1

IDEAL RATIO (Saenger et al 1983) - 4: 1
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spNDAtMAgcull,zalz - ~ PHILIPPINE DAILY INQUIRER

Dominic Wodehouse, PhD student
19,400 propagules = 1.9% survival, i
Mar 2012: 1,009,000 propagules (4-yr priod)
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anwoe; 1,000,000 mangroves by 7,000 volunteers in 1 hr!! et



WRONG

SPECIES!!
Rhlzophora_spp




MANGROVE AREA: PHILIPPINES
1918-2000 - decline: 500,000 ha to 137,000 ha
1995-2003 - increase: 140,000 ha to ~250,000/
1995-2006 - 289,000 ha (NAMRIA)

1984-2006 - 26,000 ha planting (JBIC, ADB, WB)
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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



Major Mangrove Rehabilitation Projects in the Philippines, 1957-2006

Funding Area Species Ave.
Project Name Source/Amount (ha) Planted Survival

Banacon, Bohol high, tidal
(1957-1990) Local 500 RS flat
Pagangan, Bohol high, tidal
(late 1950s) Local 54 RS flat

WB, US$3.5 Rhizophora | 17-19%
CVRP (1984-1992) I million NSF 994 sp. (1995)

OECF, $561,705 50 RA, RM high
Kalibo, Aklan .
(1989-1993) OECF, $305,343 13 RA, RM high

CDF, PhP100,000 7 RA, RM high
UNDP-GEF (20
Projects: 1992- UNDP-SGP, ave. Rhizophora
20004) $35,000 31 Sp. 5% (1 proj)
FSP (1993-2003) |]BIC, $938,800 11,486 | Rhizo.sp. 88% (1)
FRMP (1999- ADB & JBIC, Rhizo. sp.,
2004) $11,218/ha 1,900 | AM, Nypa 50%
CBRMP (1999-
20006) WB, $38 Million 5,302 | Rhizo. sp. 60%




FORESTRY

D by 5,000 hectares

e Director Benjamin Mahogany, Narra, Rain Tree, Gmelina,
rdered his officials to  Tuai, Molave, Bitaog, Kamagong, White
GP lrnpln.—:n‘lentatinn Lauan, Red Lauan, Ipil, Rubber Tree and

Talisay and fruit trees composed of mango,

—

il the tari__,-.t of 14, '%3? h coconut, Rambutan, Cacao, Jackfruit,
it of 105 percent. These Lanzones, Calamansi, Pomelo, Guyabano,
1€ provinces, namely; Lubeg, Atis, Cashew and Cincum.
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Marine Pollution Bulletin

Damage and recovery assessment of the Philippines' mangroves
following Super Typhoon Haiyan

Jordan Long **2, Chandra Giri °, Jurgenne Primavera ¢, Mandar Trivedi ¢

Mangrove Damage | R-squared
= Minimal — 0.99
B Moderate — 0.98
Il Severe 0.95
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DEC 2014-MAR 2015

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www . elsevier.com/flocate/marpolbul

Preliminary assessment of post-Haiyan mangrove damage and
short-term recovery in Eastern Samar, central Philippines

JH. Primavera ##, M. dela Cruz ®, C. Montilijao 2, H. Consuniji ¢, M. dela Paz ¢, R.N. Rollon®, K. M
M.S. Samson &, A. Blanco @




1&g
100 =% e =

g = e e e e e e e e e e e e e e e e e . 157
E Illllla- Enl
&0 £
E" 100 J i
ﬁ % damage | = o L A .' i
= R i
T a0 4 i
32 v |
- 0% :
i |' i
£ 40 f =
8 / i
b ; :
‘E =0 ¢ =27y 30T
o 199 grny, Ol
ralied ronn . I =4 :
a -H---'I'.-I'I'"--'I'I—l—l_.'"-- -4
1] 5 L7 15 2l e H a5
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Ocean & Coastal Management
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Impact of Haivan on Philippine mangroves: Implications to the fate of
the widespread monospecific Rhizophora plantations against strong
typhoons

Betty May R. Villamayor %, Rene N. Rollon **, Maricar 5. Samson °,
Giannina Marie G. Albano °, Jurgenne H. Primavera °

@ CrossMark
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Mapping Yolanda’s impact on Phlllpplne mangroves: ? SL
il

- impacts and recovery u
A Post-Yolanda Workshop

Y 21 = 22 Morch 2014 = mey
Auditorium, Institute of Environmental Science and Meteorology
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PhP1B/ US$22M for Mangrove Rehab, Yolanda Areas
(UP Diliman, 22 March 2014)

| * Protect natural mangroves

| « Mangrove rehabilitation (if needed) - dominant species,
nurseries, community-based
*Resettle vulnerable coastal communities
*Enforce no-build zones for greenbelts
" *Establish 100-m coastal greenbelts




PROGRAM/PROJECT/ACTIVITY INITIAL RELEASE

Site validation & assessment 12,330,000 (3.0%)
Baseline data collection (research) 20,550,000 (5.1%)
Site preparation 54,800,000 (14.7%)
Community Nurseries 8,550,000 (2.1%)
WILDINGS/PROPAGULES COLLECTION 240,070,400 (60.0%
Plantation establishment 27,400,000 (6.8%)

Community capacity building 174,000 (0.04%)
Project monitoring & supervision 36,125,600 (9.0%)
Mangrove protection (0%)

PhP1B/US $22M (100%)
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BUNGALON/APIAPI PAGATPAT BAKHAW

Avicennia marina Sonneratia alba Rhizophora
species

1, i terrestrial trees
Bruguiera gymnorrhiza  Pandanus odoratissimus

e Rhizophora stylose Heritigra littoraris

Sonneratia alba Kandlia candel

: .qr‘,:‘:h'.‘_f ' . ‘ TR
: Duke in Tomlinson,1986 _

Mesozone

Fig. 4.1 Profile of a shore in north-zastern Australia (an area of high rainfall) to show mangrove
zanation, HWS indicates the level of high water, spring tides. Reproduced with permission
of Or W.C. Duke and the publishers from Tomlinson, PB. 1986. The Botany of Mangroves.



2014 National Greening Program, Region 8 (Eastern Visayas)

DRIVERS: QUOTAS OF TARGET SEEDLINGS/ AREA (BEGINNING)
SCIENCE OF SEEDLINGSURVIVALI HECTARES FOREST PRODUCED (END)

NAME OF Province, | E— S No. Of oG
ORGANIZATION/ Municipality, ' ) ePr::igusceZ P::dt:::: Species seedlings ‘o Oa ‘:!tc:on
SITES/LOA's Barangay planted e
OVERALL TOTAL 6,645,000 6,699,200
. Leyte,

BLGU Guintigian-Rep
Babatngon, Jakauan

by: Nestor Lacaba o 125,000 125,000
Guitigian
Leyte,

BLGU Taguite- Rep by: vt

] Babatngon, lakauan
LerioLampayan Uit 125,000 125,000
aguite

BLGU Uban- Rep by: |Leyte, K

Rogelio Fabi, Jr. Babatngon, Uban ranratan 250,000
Leyte, Capoocan, Propagules,

BLGU of Balud vt P ayapi ] P _g
Balud 12,500 ildlings
Leyte, Capoocan, . Propagules,

BLGU of Cabul-an vt P ayapi ] P _g
Cabul-an ildlings

BLGU of Culasian Leyte, Capoocan, ayapi/ Propagules,
Culasian ungalon ildlings

BLGU of Pinamopoan Leyte, Capoocan, ungalonPuti Propagules,
Pinamopoan ayapi ildlings
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FREE MASS WEDDING
CEREMONY |

TO BE SOLEMNIZED BY MUNICIPAL MAYOR
HO .RUEANDO . DISTURA

! RIL 10, 2007 |
|ONGF T |

MAGNIFICENCE INMUD Century-old “pagatpat” tree in Padacda Bay, Ajuy, lloilo is the opening p
Torrechilla of the Miami-based Pew Fellows Program in Marine Conservation. It aims to ralse ;



Apr 2007

Sonneratla alba PLANTATlON ERMlTA (Primavera et aI 2012) b‘ll
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Avicennia marina

4.-_.:: E_L-‘“.“
5 ol ‘}."‘ ";ﬂr :

Collage JH Primavera




Collage JH Primavera
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IVISAN (2015): NGP (National Greening Program) planted
63 ha in mid-2013; 5% survival = =5

Collage by J.H. Primév‘e[a'n' =

PARADIGM SHIFT

DENR/NGP success (start):
% seedlings/hectares planted

Biological success (end):

% survival, hectares of forest

SAN (2014); ZSL-CMRP planfed 6.6 |
i 2009-2011 at 50-80% sufvival




MANUAL ON COMMUNITY-BASED
MANGROVE REHABILITATION

JH Primavern, IP Savaris, B Bajoyo, 1D Coching, DJ Curnick, R Golbeque,

OF ABANDONED AND ILLEGAL
BRACKISHWATER FISHPONDS

MANGROVE SERIES NO.2

IH Primavera, WF Yap, IP Savaris, RIA Loma,
1D Coching, CL Momntilijao, RP Poingan, ID Tayo

Mangrove Education Series
for Secondary Schools
Students’ Module

COMMUNITY-BASED

MANGROVE

REHABILITATION
TRAINING MANUAL

Jeahnemiar Ggmvi‘g‘r‘é.‘i’."l’igueras
Junriz Q. Hendierin
e Aris Q._Lar[od_e{' gl

Edited by J.H. Primavera, Ph.D.

MANUAL ON MANGROVE REVERSION

MANUAL FOR TRAINERS
MANGROVE AND BEACH FOREST
REHABILITATION AND CONSERVATION
MANGROVE MANUAL SERIES NO. 3

JH Primavera, JP Savaris, RUA Loma,
D Coching and CL Montilijao

LET'S W
FOR WL

FIELD GUIDE
TO PHILIPPINE
MANGROVES

by AH Primavera, PhD.

Murgpiom specas i hi feld e sarved by eram Clase-
up phemaraphs of dirinctve Ratuv Sy Rowary, Fruny, bark,
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PHILIPPINE MANGROVE GREENBELT/OTHER

PR AR\

Revised Forestry Code: mangrove strips in islands providing protection
from high winds, typhoons shall not be alienated

P.D. 953 (1976)

Fishpond/mangrove lease holders required to retain or replant 20-m
mangrove strip along rivers, creeks

BFD A.O. 2 (1979)

Min. 25% of total mangrove forest in given area completely protected as
Mangrove Wilderness Areas

P.P. 2151 & 2152
(1981)

Declaration of 4,326 ha mangroves as wilderness areas, 74,767 ha as
forest reserves

Expansion of mangrove belt in storm surge, typhoon areas: 100
along shorelines, 50 m along riverbanks

DENR A.O. 76 Establishment of buffer zone: 50 m fronting seas/oceans and 20 m

(1987) along riverbanks; lessees of FLA ponds to plant 20-50 m-mangrove
strip

DENR A.O. 77 Integrated Social Forestry Program (provision of legal tenure incentives for

(1988) co-management of forest resources)

DENR A.O. 123 Award of 25-yr Community Forestry Management Agreement for small

(1990) scale mangrove use, Rhizophora and Nypa plantations, aquasilviculture

DENR A.O. 15 Policies on communal forests, plantations, tenure through Mangrove

(1990) Stewardship Contracts; revert abandoned ponds to forest; ban cutting
of trees in FLA areas; prohibit conversion of thickly vegetated areas

DENR A.O. 3 Policies and guidelines for Mangrove Stewardship Agreement

(1991)

DENR A % \.cmumeu “. angrove Reforestation Contract and 25-yr Forest Lang

RAgips0 (198" Pond leppgatade AR D ST RINTA R R2Snate S Ry B dike
shefies Code)

communltles (10 1,000 ha)



Mangrove Associates
of the Philippines

Jurgenne H. Primavera
Resurreccion B. Sadaba

‘Southeast Asian Fisheries o olors 5
Development Center =

Man and Japan
nal and . the Biosphere Funds-in-Trust
Aquaculturs Department omunalo:gannw . Programme



Abandoned Ponds Naturally Regenerated Back to Mangroves (15 20 yrs)
ke ‘F.{& , o
a1

Fisheries Code (Rep. Act 8550): Reversion of abandoned, unutilized and
underdeveloped ponds back to mangroves




Oct 2009 ZSL Site: Nabitasan, Leganes, lloilo: 3 yr
(Primavera et al, 2013) Mar 2011
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Wednesday, June 30, 2010/ PANAY NEWS

R il O

B Nl

ists from llollo, agreement with  the The Ibajay mangrove University of the
B and nearby Zoological Society of area was discovered by Philippines. in  'the
provinces already visited the London, which role is to Dr. Jurgenne Primavera, V during  their

park. train the local residents a multi-awarded Ilonggo study tour in 2000.
Currently, the rown in tourist-guiding and scientist and It has 28 out of the 35
entered into a conserving the mangrove environmentalist, along rove species found

memorandum of trees. with students from the in the country. /PN

Av:cenma rumphlana..(G m ¢) :? ¢ “BNoth courtesy

2. 1;”" o JHPrimavera
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Hew Ta From Manila For inquiries, contact: Community-Based Mangrove Renab
Get There Taks i plars o Calichs of Kaiko B ML Building, 132 Cus
: Ibapa:r Tourism Council Tal no: +63
hqa!r Aklan Eﬁl&i mi
Tel. no: #63 26 289 2025/2024

THANK YOU!!!
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