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Climate Change Impacts on Food Security
from Marine Resources
L.David, T. de la Cruz, R. Azanza
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Livelihood Coastal population rely heavily on
coastal agriculture and fisheries in
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Consumption

23-43 kg fish/yr versus (genved
global average of 16kg fish/yr (s

56% population coastal
@ 43 kglyr fish from sea

44% population inland
@ 23 kglyear fish from sea

Protein Requirement
~ PDRI 62-71 glday*

Marine resources contribute a
significant portion (19-36%) to the
food supply of the Philippines

Supply status — commercial & municipal catch

(1000MT) % regional contribution * Mrcoe

tons fish
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Reliability of the supply - commercial

Temperature changes

There is a projected overall temperature increase of 0.75°C in the Philippine waters
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Persistent change in
temperature have been linked
with changes is species
distribution limits

with migration to higher
latitudes or deeper waters of
temperature sensitive species is
a potential adaptation strategy.

For those that cannot migrate,
reproduction is predicted to be
negatively affected and
recruitment failures are also
likely
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Projected global redistribution of maximum catch potential of ~1000
exploited marine fish and invertebrate species.

<Hn lbe Gw-on

*Projections compare the 10-year averages 2001-2010 and 2051-2060 using ocean conditions based en a single climate model
under a moderate to high warming scenario, without analysis of potential impacts of overfishing or ocean acidification.

Source:
1PCC

NAST ASM 2016
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Cyclonicity changes

Models agree that storms will become more intense but the frequency will either
decrease or remain unchanged.

Total amount of depth- integrated heat energy available for

) super Typhoon Haiyan to absorb. Deeper, warmer pools of
water purple, though any regic from pink
o purple has sufficient energy to fuel storm intensification.

m cord-ocean-heat-typhoons-18427

NAST ASM 2016

5 Rainfall changes

£ There is a projected seasonal mean percentage precipitation change of up to 10% and a
e consequential reduction of up to 0.1 psu in the West Philippine Sea (WPS) and up to 0.2
Z psu in the Pacific Seaboard (PacSea).

NAST ASM 2016

‘Seascnal moan porcentage pRCPIANON change (RGP 5: 2016.2005)

Juveniles are most affected by salinity as it affects
their osmosis stress.

% 40 3% W00 0 W N W0 N Prolonged changes in salinity also inhibits

reproduction of existing population allowing for
dominance of more salinity-tolerant species .
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Changes in intensity of wind or
precipitation have been shown to have
significant impact where pelagic fisheries
aggregation are linked with upwelling
(e.g. Roundscad or Galunggong;
Anchovies or Sardinas).

In southern Philippines for example,
there is an observed significantly
reduction of sardine fish catch when
extreme rainfall limits surface

SULU SEA BOHOL SEA manifestation of the upwelling near
the coast
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In addition, storms & intense precipitation bring about sedimentation
Sediment fate at the coast

Nearshore  Offshore

Coastal

Coastal ocean productivity
is enhanced from

‘ . Ay nutrient-rich sediments
i w
) " This could either lead to
increase in fish
productivity
: OR

Lead to a potential HAB

Reliability of the supply — municipal & commercial
Increase Nearshore Sedimentation

WILD CAPTURE
One of the most damaging  spawning <
perennial stress for coastal
habitats is sedimentation
resulting in compromised
health due to murky waters and
outright burial leading to
mortality.
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Ocean heating & Coral Reefs
& Tempeature Coalsbleach %' - Corals die

Increase in temperature result in coral
bleaching. Prolonged bleaching can
lead to coral death; loss of coral reef
structure and macroalgae overgrowth.
This can eventually lead to loss of
habitat-attached fish species.
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SST & DHW for the Coral Triangle

Pebuttor Skirvioe Strumg Heren David

During the 198, mass heating event in R ey
the coral triangle, majority of the v\
bleaching h inthe the N
corner of the Coral Triangle and the
Philippines

Rates of recovery are site-specific with
some lasting months while other sites
have never fully recovered

Ocean Acidification
Between 1751 and 1994 surface ocean pH is estimated to have decreased from

approximately 8.25 to 8.14.
Ocean pH is globally projected to decrease another 0.1 unit by 2035.
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Change in ocean pH can lead to additional PRt ere oS

loss of coral reef structure. 8
The complexity of the reef structure

has direct influence on the adult and
juvenile fish population

5 Aragonite Saturation Levels in 1995
§ Ocean Acidification projections

‘% Distribution of aragonite saturation at
g 50 meters (160 feet) depth.

Areas with lower aragonite saturation
levels are that are most vulnerable to
ocean acidification.

Aragonite is a calcium carbonate
mineral that shellfish use to build
their shells

of "1 15 2525 3 35 4 45§
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Sea Level Rise

Global sea-level rise is projected at 20-90 cm per decade with the Western Equatorial
Pacific region likely experiencing the higher of these global estimates.

RCP4.5 + other components

SLR would most affect mangrove areas —
recognized as nursery ground for demersal
and pelagics

Vulnerability Index

High or Very High
Threat Exposure

World Resources Institute

Supply vs Demand

As a consequence of climate &
demographic pressure, less fish food
captured from the wild are available
for every Filipino. There is an overall
decrease of 0.16 kg/year/person.

= The Bureau of Fisheries and Aguatic
Resources (BFAR) has been
responding to the foad fish shortage
by promoting aguaculture.

decrease of 0.16 g per year
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Supply status - finfish culture
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Aquaculture is not climate-proof either.
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Increase in the intensity of typhoon, earthquake
storms might compromise the R XBRN

Currently, finfish culture

provides 52% of the overall

food fish provision of the

Philippines. Brackishwater
culture is 73% milkfish by

MT; freshwater culture is

79% tilapia; marine water
culture 99% milkfish.

integrity of the mariculture 0=

Misamis Oriental’s ‘mariculture’ park loses P134M due to
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Ocean acidification is also likely to compromise
large-scale commercial shellfish culture.

0}— .
Mytilus edulis
2 - 067, P < 0.0001

w8
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Anomalous warming of ocean water affects the
oxygen content of the water and has historically
resulted to massive fish kills within mariculture sites.
Increase in surface ocean temperature might also be
conducive to formation of algal blooms.
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Fisheries Monitoring

Ordinance Teams - MERSys

training
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mariculture P minimum bloom Neap tide

> Oxygen depletion

David, Cordero-Bailey, Magdaong, Pastor-Rengel, Bangi, Salalia,
Villanoy, San Diego-McGlone, Talaue-McManus
Aquatic Ecosystem and Health Management

Clear Caquiputan Advocacy




Hazards of marine food resources
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clusters

Cluster il - extreme heating

events, disturbed water budget,

sea level rise
Cluster IV - extreme

heatingevents, Sea
I Rise

events, sea level rise

David, Borja, Villanoy, Hilario, Alino.

NAST ASM 2016 for sul Climatic Change.
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‘c The most significant contributor to pelagic
commercial fisheries at present are Region
= Xl and IX. Fisheries in region IX is dependent
on the upwelling & will be vulnerable to

extreme rainfall events.

For municipal fisheries, Region IV-A, IV-B, V,
VI, IX, ARMM are the highest source, Region
1X will be vulnerable to extreme rainfall.
Region IV-A, V and X1l will be vulnerable to
extreme heating events.

For finfish production the biggest
contribution comes from Regions I, lll, IV-A,
V. Finfish culture in general are sensitive to
oxygen depletion brought about by increase
temperature or anoxia. Extreme heating
events have been plaguing the Philippines in
all regions except in Region VI, IX and XIl.
Regions 1, I, and IV-A will also be vulnerable
to extreme rain events. Efforts have to be
made to sustain milkfish fry source

ClusterV —extreme rainfall

Analysis of the remotely sensed data of sea surface temperature (SST), wind and rainfall
(TRMM), sea surface height (SSH), show that the Philippines naturally sub-divides into 11

NAST ASM 2016
&

)

i GOAL - Resilient Food Fish

c

g - Adapted to have increased ability to survive future shocks

Surviving: bouncing back from negative shocks
>

L

NAST ASM 2016

-Dr. Dindo Campilan
Director of Asia, CGIAR-CIAT

Marine food sources are already

under stress from climate anomalies
herefore provide the

for the resource to recover by

(1) taking away stress that can be

controlled by man, and

(2) providing “recovery space” and

“recovery time”
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=
g » Care of Spawning and Nursery grounds
= Identify potential spawning grounds of economically important fisheries &
2 put into place seasonal harvest closures.
I3 = .
=
g » Care of Spawning and Nursery grounds
H
c
2 Based on hazards these are
2 the exposed coastal habitats per region
Region CORAL  SEAGRASS MANGROVE]
| x x x
Q X x x
i X x x
V-A X x x In addition, studies have shown that MPAs that
0% X x x have mangrove, seagrass and corals perform
v X X X better at being a fish refugia.
x
i X x
- B % x Therefore, all three coastal habitats
b ! m should be the priorty.
X x
X x x
i x
CARAGA x x x
[ARMM x

> Ridge-to-reef management
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PROTECTION of watershed

MANAGEMENT of coastal integrity by ensuring existence of healthy mangrove & beach forest
Limited ACCOMMODATION of traditional fish ponds

RESTRICTION in building structures that would affect coastal sediment transport
RELOCATION of existing mariculture structures away from reefs

PROTECTION of coral reefs (which includes seagrass & seaweed habitats)




> Explore more indigeneous resource tolerant to variable physic-chemical factors

Seaweeds
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»  Site selection & Stocking intensity

c
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The assessment of sites
should consider trends St
and projections in

heating events, water
movement and
potential ent
presence of sensitive
coastal habitats.

WISE MARICULTURE
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» Economic Assessment of Resource, Ecosystem Services, Innovations, Adaptation

US$6.9 trillion “Our duty is to provide CLARITY

(identify Strategic Actions)
to re-convert current uncertainties
to CALCULABLE RISK”

0 Segfredo . s
Underwcretary, Pitppion OA
0. Dedo Cameilan
Dirctor of A, CGIAR-CAT

Climate-smart innovations for climate-resilient agriculture

-

» Develop local predictive models based in multi-stressor
observations and experiments

»  Strengthen the science-to-policy communication sector

RA 9729 -
Climate Change
Act of 2009

RA 10121 -
Disaster Risk
Reduction &
Management
Act of 2010

RA 10174 - The
People Survival
Fund Act 2012

* Mainstreaming climate change into government policy formulations
« Establishing the framework strategy and program on climate change
« Creating for this purpose the climate change commission

= strengthening the Philippines disaster risk reduction and management
system

* Providing funds for the national disaster risk reduction and
management framework and

 Institutionalizing the national disaster risk reduction and management
plan

 Establishing the people’s survival fund to provide long-term finance
streams to enable the government to effectively address the problem
of climate change

+ Amending Republic Act No. 9729, otherwise known as the “Climate
Change Act of 2009"

Slide from Maripaz L. Perez summarizing inputs.
from DA-BAR & SEARCA a5 presented at APEC
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Additional research thrusts for CAPTURE FISHERIES

1. Spatial distribution and migration patterns of fish and socio-economic implications of
changes in resources availability;

Development of early warning systems inclusive of marine biodiversity and habitat;
Improvement of post-harvest technologies and food safety of major food fish species;

Recommendations for enhancing resiliency of fisheries infrastructures;

o o

Vulnerability assessment studies of coastal areas.

slide from Maripaz L Perez summarizing inputs
Irom DA-BAR & SEARCA as presented at APEC

Additional research thrusts for CULTURE
1. Development/improvement of inputs & infrastructures for aquaculture of high value
species and other species with potential for food and aquaculture;
Improvement of aquaculture production amidst CC;
Development & improvement of post-harvest technologies;

Development of climate responsive market for aquaculture products; and

Saline tolerant fish species

ISWdN ‘PrAeaLl

slide from Maripaz L Perez summarizing inputs
Irom DA-BAR & SEARCA as presented at APEC

Dimensions of Food Security

* Food Availability

* Physical Access Dr. Paul Teng, RSIS
* Economic Access

« Utilization

« Stability

& b fal.h
fhit h
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DNA of a fisher family

# fishers/household

# PWD/sickly, ; decades fishing
2
1
# elders ave days fishing
# children # household limited

source of income.

educational
attainment

Among the coastal sectors, those families that have the following characteristics
have the highest vulnerability:
(1) Long-term fishers since it has already become an established way of life
(2) Households that have plenty of dependents
(3)H holds that have no al ive source of income
(pure fishers/farmers or low educational attainment)
(4) Households of special needs
(with elderly, toddlers, persons with disability, persons with long-term illness)
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