
• 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

MANGROVE REHABILITATION IN THE 
PHILIPPINES: SCIENCE VS. QUOTAS

 J.H. Primavera
Chief Mangrove Scientific Advisor, Zoological Society of 

London, La Paz, Iloilo City



MANGROVES TO PONDSMANGROVES TO PONDS

Collage by J.H. Primavera



AQUACULTURE IN MANGROVES
Integrated Mangrove-Aquaculture 

Systems
(Primavera, 2000)

HONG KONG: Gei Wai INDONESIA  (Silvofishery) INDONESIA (empang parit)

PHILIPPINES 
(aquasilviculture)

MALAYSIA (mudcrab pens) VIETNAM (mixed shrimp-
mangrove  farming 

systems



Mudcrab Culture in Mangrove Pens Mudcrab Culture in Mangrove Pens 



Fisheries 
products

Forestry 
products

Habitat for 
wildlife

Artwork by Ta 
Luu

Coastal 
protection

USES OF 
MANGROVES

Value of ecosystem services of mangroves (Barbier et al, 2011)
Examples of value 

(US$)

Raw materials and food 484-585/ha/yr

Coastal protection 8,966-10,821/ha

Erosion control 3,679/ha/yr

Maintenance of fisheries 708-987/ha

Carbon sequestration 30-50/ha/yr

TOTAL US$14,166-16,142



      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

      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

     THEREFORE, NEED TO REHABILITATE MANGROVES!!!



1,000,000 mangroves  by 7,000 volunteers in 1 hr!!

Dominic Wodehouse, PhD student
May 2016:       19,400 propagules = 1.9% survival,
Mar  2012: 1,009,000 propagules      (4-yr period)

Collage by J.H. Primavera



WRONG 
SPECIES!! 

Rhizophora spp. 
(Collage by JH Primavera)

Avicennia marina



Source: 
Primavera et al. (2014)

Collage J.H. Primavera

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

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)



Major Mangrove Rehabilitation Projects in the Philippines, 1957-2006

Project Name
Funding 

Source/Amount
Area 
(ha)

Species 
Planted

Ave. 
Survival

Banacon, Bohol 
(1957-1990) Local 500 RS

high, tidal 
flat

Pagangan, Bohol 
(late 1950s) Local 54 RS

high, tidal 
flat

CVRP (1984-1992)
WB, US$3.5 
million NSF 994

Rhizophora 
sp.

17-19% 
(1995)

Kalibo, Aklan 
(1989-1993)

OECF, $561,705 50 RA, RM high

OECF, $305,343 13 RA, RM high

CDF, PhP100,000 7 RA, RM high

UNDP-GEF (20 
Projects: 1992-
20004)

UNDP-SGP, ave.
$35,000 31

Rhizophora 
sp. 5% (1 proj)

FSP (1993-2003) JBIC, $938,800 11,486 Rhizo.sp. 88% (1)

FRMP (1999-
2004)

ADB & JBIC, 
$11,218/ha 1,900

Rhizo. sp., 
AM, Nypa 50%

CBRMP (1999-
2006) WB, $38 Million 5,302 Rhizo. sp. 60%



ECOSYSTEM 
TRANSFORMATION 

(OR ROBBING PETER TO PAY 
PAUL)!!



DEC 2013-MAY 2014    JUN-NOV 2014       DEC 2014-MAR 2015

RHIZOPHORA PLANTATIONS                    NATURAL MANGROVES





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 
•Enforce mangrove reversion of abandoned ponds



DOONG ISLET,  BANTAYAN, CEBUPROGRAM/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%)

TOTAL                                              PhP1B/US $22M  (100%)



BUNGALON/APIAPI              PAGATPAT               BAKHAW                   
  Avicennia marina                 Sonneratia alba             Rhizophora
                                                                                             species

Duke in Tomlinson,1986



2014 National Greening Program, Region 8 (Eastern Visayas)

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



RECOVERING     (Photos R. Rollon)



Pagatpat  Sonneratia alba
Collage JH Primavera



Apr 2009

May 2011

Apr 2007 Apr 2008

Apr   2012

Sonneratia alba  PLANTATION: ERMITA (Primavera et al, 2012)

1st flower: 
4 yr

RIGHT SPECIES - 
pagatpat Sonneratia 

alba



After 3 months

After 3 weeks

RIGHT SPECIES - apiapi 
Avicennia marina

Collage JH Primavera



Collage JH Primavera



GREENBELT



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

IVISAN (2014): ZSL-CMRP planted 6.6 ha 
in 2009-2011  at 50-80% survival

PARADIGM SHIFT

  DENR/NGP success (start): 
% seedlings/hectares planted
   Biological success (end): 
% survival, hectares of forest

Collage by J.H. Primavera





PHILIPPINE MANGROVE GREENBELT/OTHER 
LAWS
PHILIPPINE MANGROVE GREENBELT/OTHER 
LAWSP.D. 705 (1975) 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

MNR A.O. 42 
(1986)

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

DENR A.O. 76 
(1987)

Establishment of buffer zone: 50 m fronting seas/oceans and 20 m 
along riverbanks; lessees of FLA ponds to plant 20-50 m-mangrove 
strip

DENR A.O. 77 
(1988)

Integrated Social Forestry Program (provision of legal tenure incentives for 
 co-management of forest resources)

DENR A.O. 123 
(1990)

Award of 25-yr Community Forestry Management Agreement for small 
scale mangrove use, Rhizophora and Nypa plantations, aquasilviculture

DENR A.O. 15 
(1990)

Policies on communal forests, plantations, tenure through Mangrove 
Stewardship Contracts; revert abandoned ponds to forest; ban cutting 
of trees in FLA areas; prohibit conversion of thickly vegetated areas

DENR A.O. 3 
(1991)

Policies and guidelines for Mangrove Stewardship Agreement

DENR A.O. 23 
(1993)

Combined 3-yr Mangrove Reforestation Contract and 25-yr Forest Land 
Management Agreement into 25-yr FLMA for families (1-10 ha) and 
communities (10-1,000 ha)

R.A. 8550 (1998 
Fisheries Code)

Pond lessee: undertake reforestation for riverbanks, bays … seashore fronting  dike



HIGH TIDE 
LEVEL

MANGROVE FOREST       +       BEACH FOREST

Photo J.H. 
Primavera

= COASTAL  
GREENBELT



Tigbauan,
Iloilo,

central
Philippines

1993199319891989 20042004

20062006

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

Abandoned Ponds Naturally Regenerated Back to Mangroves (15-20 yrs)

 (Collage J.H. Primavera)



Oct  2009

Mar 2012
Jan  2011

Mar 2011
ZSL Site: Nabitasan, Leganes, Iloilo: 3 yr

(Primavera et al, 2013)



200-meter greenbelt

Nabitasan, Leganes, 
Iloilo: 2014



HOW MANY PERSONS? 
Avicennia rumphiana (3 m Ø)  

(Donato et al, 2010)

Photo courtesy 
 JH Primavera



THANK    YOU!!!
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