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Key Question: Relationship between Ecological

Deterioration and Food- Health risks

@ Deterioration of Environment (Ecosystem
Services) e.g., heavy metal pollution; loss of
biodiversity; soil degradation, lots of
sediments, changed water cycle, etc.

I |

€ Impacts on food (decline of soil fertility, food
supply) and human health securities (food
safety, contamination, food-related infectious
diseases, etc.)
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the Laguna Lake watershed

(right)



Watershed-based Analysis on Food and Health Risks
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Emerging Ecological Risk: Massive Fishkill

In Laguna Lake aquaculture, a number of Fishkill incidences are
occurring, often in massive scale, in recent years.




Why do we focus on Fishkill issues in Laguna Lake?

— More Flooding & Natural Disasters (caused
possibly by Climate change);

— Pollution & Resource Degradation Environmental

¥

Issues; e.g., Fishkills;

= Higher Risks and Vulnerability = Huge Social
Cost in the Long Run

= Need to Establish Food and Health Security by
Early Warning System and Risk Communication.




Research Result (1)
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Land use changes and Ecological Risk
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From Upstream to Downstream: Watershed-based Analysis

2 R Upstream: Soil erosion
Y b easily occurs due to land

PR use changes

(Y X\

3

Downstream : Urban sprawl and
housing development; river
turned to be a drainage.




Land Use Changes: 1980 vs. 2010

SANTA ROSA ACTUAL LAND USE_MAP (1980's) CITY OF SANTA ROSA ACTUAL LAND USE MAP
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L_ocally produced fish and plants are mostly
consumed by local people
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Unique Sampling (3 in one) In this Research

@ 3

Water Edible fish/aquatic plant
sample sample

Polluted water H Polluted fish & aquatic plant

2

Sediment
sample

Polluted sediment




Water Sample Collection from Well in Applaya, Sta Rosa (Mar. 2011)



Lake water sampling (March and May, 2011)



) ' Water samples
| | (River, Well, Tap-water)



Water quality analysis at RIHN

lon Chromatography System
(Dionex ICS-3000)

Inductively Coupled Plasma
Mass Spectrometer (ICP-MS)
(Agilent Technologies 7500cx

Trace element analysis

(Cu, Zn Ga, Ge, As, Se, Rb, Sr, Y, Zr,
Mo, Ag, Cd, Sn, Sh, Cs, Ba, La, Ce,
Pr, Nd, Sm, Eu, Gd, Th, Dy, Ho, Er, :
Tm, Yb, Lu, W, Pb, U) N s

—




Cadmium concentration in water Is high

In western region (urbanized area).

Cadmium concentration
in water (ppb)
0.2

10 km O River water

@ Lake water

Sediment samples are collected during March & May in 2011.



‘Hot Spot’ of cadmium in sediment occurs in rural

area (Brgy. Quisao Pilillia, Rizal).

\ Cadmium concentration

in sediments (ppm) High cadmium site (sediment)
Laguna Lake (Brgy. Quisao Pilillia, Rizal)
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. #Brgy. Quisao
- Pilillia, Rizal
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R , .
10 km \i\&)ﬁ O River sediment
— i RN @ Lake sediment

Sediment samples are collected during March, May & August in 2011.



Research Result (2): Health Risk Assessment

(1)Bioaccumulation : fresh water fish from
Laguna Lake

(2)Exposure of heavy metal and human health
risk assessment

The main obLective of the study Is to assess the risks
to human health from exposure to heavy metals
bioaccumulation in fish products from Laguna de Bay.




Analysis of Possible Causes of Food and Health Risks

Availability

Decreasing
productivity
of the lake |
| FOOD
Access § INSECURITY
Poverty & ' and HUNGER
stb-optimal | (individual and
institutional A
SUPPOTTS levels)
Utilization
Unsafe foods
and co-
existing !
morbidities

_______________________________

ﬂl.ni—.

- N

e Il; Possible causes of food

Insecurity according to domain




14 % of Households Experienced Hunger

In the past 3 Months

______________________________

In the preceding

! | 20 Individual levels of food insecurity
: three months to | 1z
 survey (October — |
. December 2011)... 1"
= 13.3% adults were |
. In food Insecure |
= 7.6% of children | ©
. were food insecure |
‘= 13.8% of '
. households | S monthe.  inpast 3monihe monina.  inpast 3mentha  monihe.  in past 3 menthe
E eXperlenced E Skipped eating or missed meals| Did not eat for a whole day Hungry but did not eat fo%tdl?r?ss(te::riy
1 | index
! hunger E mAdult mChild
I.__?;cI __________________________

25

20

15 13.8

10 7.8 .

. 44 o Hunger In

0 households

Once > Once, not frequent Frequent Prevalence of hunger

B Experienced hunger



Hair and blood examination; 1Q test conducted

« With hair and blood samples, involving mother and child
participants from four lake-coastal villages, 1Q test and

other health impacts have been examined. (Aplaya,
Caingin, Sto. Domingo)



Chronic LEAD Poisoning in Children:

Possible Causes and Effects

Blood lead levels among children, 7 — 9 years old

Ingestion

Contaminated 21
food (fish,
vegetables)

and water

Frequency

20

Inhalation >

Contaminated air =
Dermal
Rare E 2 égm Pb via AS‘:I-’E[ug.de]

pathway in
the general

population | | 33% of the child-participants had

L e ———

Routes of exposure to lead blood lead levels > 5 ug/dL.

10

25




Chronic LEAD Poisoning in Children:

Possible Causes and Effects

Blood lead levels among children, 7 — 9 years old

@

Children with levels > 5 ug/dL had...
= Low average to extreme low
scores in perceptual reasoning

40

= Borderline to low average In 2% L >
working memory Egq
= Low average to extremely low in ~

10

processing speed

10 15
Blood Pb via ASY (ugfdL)

Median IQ
Blood lead _ _
level? Perceptual Working Processing
reasoning memory speed
<5 ug/dL Average Average to low Average
average
> 5 ug/dL Low average to Borderlinetolow  Low average to

extremely low average extremely low




Chronic LEAD Poisoning in Children: Importance for

Risk Communication (Policy)

EVIDENCES FROM THE RESEARCH WHICH MAY
AID POLICY DIRECTIONS FROM RESEARCH

» Increased risk for chronic lead poisoning
ADé“éEggg\lAg'gﬁsgNlc with ingestion of contaminated fish
L EAD PO AL E = Possible assomatlon. .between blood lead
levels and poor cognitive performance

= No threshold level = The cognitive effects of chronic lead
for blood lead before poisoning can possibly be influenced
clinical (probably through synergism) with other
manifestations factors such as malnutrition.

= Profound effect on
the cognitive
development of
children

= Cumulative effect of
chronic lead

poisoning even with
sub-clinical levels




Research Result (3): Paymenmt for Ecosystem Services

Upstream
farmers

(SUPP| ier'S) Receive ecosystem

services by providing
the payment to
farmers

Payments

Supply ecosystem
services by receiving
the payment and
adopting agroforestry

Ecosystem

services Downstream

households
(Recipients)

27



W T A(willingness to accept) for Maintaining Agroforest in upstream

77024 AM)—PESIZH T 5 ARSH (LREBEER)

- RFREDOHAERRE
- JE194E: 16,671 Mean

- B/NEK: 763 / 63,793 Min/Max
- E#EfRAE: 14,377 S.D.

Density

1.0e-05 2.0e-05 3.0e-05 4.0e-05 5.0e-05
1 - 1 1 1

0
1

Py W S |

pportunity cost
Peso per hectare
4,233 873535 - 7,064 580776

7,054 530777 - 0,870 238016
ol | 9870288017 - 1268590526
[ | 1268500527 - 15501.70%
[ ] 1550170251 - 18331740074
I 1231740975 - 21,133.11608
B 211231600 - 2394582422

28

|
05 1 2 Kilometers



WTP (Willingness to Pay) for Maintaining (Changing to)
Agroforestry by Downstream Households

B‘Eﬁi*l\oﬁlu
Ecosystem Service | (RY/#HHE/A)
Marginal WTP
Php/HH/Mon

KR DREL

Decrease in Flood Risk

EMESHRIEDIRE

Protection of
biodiversity
KEHRE
Water quality
improvement
M TKEE
Ground water
conservation
Aft

Total




Research Result (4): TD Social Experiment

Participatory Ap

proach for

Resource Management and Recovery

(BREDRLEE- -BEIZAITT={

E RS ME Y )

Trans-disciplinary (TD) 7 7A—F fr AR EIRETE

TD approach : Interventional Research and
Evaluation

30



Bio-signals of Ecological Risk and Map Symbols

Bio-signals

Bad water smell (Blackened

Messages being conveyed

Water pollution, poor fish ca

Algal Bloom(Green waters)

Loss of Lake Water PIanti

Floating shrimps and Catfish
and White Cranes v

Scum tastes in fishes ‘

Hot weather, signs of forthcoming fish kill

Poor fish reproduction

Benthic organisms/ sediment feeders affected by
toxins

Dry months fish feeding on decaying algae

! eémperature/massive
ae S

Fish Kill >

Presence of chemicals h

water _A

@ in Fish Catch |

>

31



Ecological Risk Mapping: Monthly data, by bio-signals

L

LEGEND
@ masamang tubie (badwater) Tanay J U N E
< liya (algae) = start of rainy season

8 fishkill/mortality
O pagkawala ng halamang dagat (extinction of plant species)

* pag-onting huling isda (decrease in fishcatch)
A chemicalwastesfrom farms and industries

Prevailing wind: Habagat or
Southwest monsoon

WV paglutang ng hioon at kanduie (floating of shrimps and kandule)
+ pagkakaron ng ibang lasa ng isda (foultaste of fish)

N

0 2 4 8 12 16

Kilometers

Source: Mipiwww.gadm.org/ 32
Gecgraphic Coordinate System _WGS_1984
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Learning with the Community people; local knowledge as key
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Bio-Signal Mapping by Fisherfolks ~Algal Bloom, Fishkill and Wind-~
~FPAIADO BB KXREE . ADOKAKEFELARELDOEFRME~
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Bio-signals of Ecological Risk and Map Symbols

Bio-signals

Bad water smell (Blackened

Messages being conveyed

Water pollution, poor fish ca

Algal Bloom(Green waters)

Loss of Lake Water PIanti

Floating shrimps and Catfish
and White Cranes v

Scum tastes in fishes ‘

Hot weather, signs of forthcoming fish kill

Poor fish reproduction

Benthic organisms/ sediment feeders affected by
toxins

Dry months fish feeding on decaying algae

! eémperature/massive
ae S

Fish Kill >

Presence of chemicals h

water _A

@ in Fish Catch |

>
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Community Participation for Fishkill Protection and

Iy
?
15 oA F oy

Early Warning System

Data collection: One day monitoring of DO

Dissolved Oxygen (DO)

Dissolved Oxygen (DO)

(mg/L)

16
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Adoption of Local/traditional Knowledge; “Yankaw” system;
for rehabilitation of fish resources and catch (Ex NI TERMD)

i AR 7 = ey 5 5 —— — S ; e —— = -




ﬁ??'}*ﬁo){ﬁh‘é ) ll)l% - ﬁii -- Self-Help by Fisheries and Agriculture
Management Councils (FARMC) in 10 barangays (villages)

S SO € . i

--- Helping each Other; Voluntary Pool of Resources

£
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S\ XY 5
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Designing the Yankaw Fish Sanctuary Zone by Collective Action

(Setting a sanctuary Zone and Voluntary Fishing Rules)

O— 330m ~—&—— 30m S 30m S

€ ] ~
% 15m » > >
30m | : 30 m
Fish Corridor 15 m 15m = = |
) m
% 15m 3¢ 3 = ?
l t = Sanctuary B
=< » x =<
30 m ] | 30m
= m
= 30 m S 30m ~—&— 30m &
c- 30 m S 30m —CoO—— 30m .-
LEGEND:

© Livelihood , 10 “harvestable” yankaws, sustainability & expansion of Yankaws

€ Conservation 12 “restricted” yankaws, for fish breeding and multiplication .



Bayanihan ($8h), revived !!

= Self Help, Voluntary Community Assistance
RKBDOHRICEDMRE M ZL{DRAEINS




F7a IR R R TR EE (Tagalog) 2 MY X9 <#E
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Ang Yankaw Fish Garden
at Fish Protected Area
ng Lungsod ng Calamba

RS W RIS T YA

e

Ano ba ang Fish Protected Area?
Fish Protected Area o FPA ang pangkalahatang tawag sa mga protektadong fugar sz dagat o lawa.
Ito ay may bahagi na “No Take Zone” o “Fish Sanctuary’”’ at may bahagi rin na o
“Fishery Reserve” kung saan pangangawil o bingwit lamang ang pinapayagang paraain
ng pangingisda.

Ano naman ang Yankaw Fish Garden?

Ang Yankaw Fish Garden ay pangkalahatang tawag sa Fish Protected Area ng Lungsod :
ng Calamba, kung saan ginamit ang mga “yankaw” bilang “artificial mangrove” na
7; magsisilbing kanlungan ng mga isda para sa kanilang pagpaparami.

Ito ay itinayo sa pakikipagtulungan ng mga siyentista mula sa LakeHEAD at RIHN-Kyoto, Japan.
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Nakakapinsalang paraan ng Mabilis na pagpapatakbo
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Participatory & Community-based” Approach

— Linkage of Ecological Degradation

with Food-Health Security; Complex,
diverse, and specific local conditions;

— Observation, Data collection and
Reporting are crucial (Local People)

— ldentify Risks; Analyze and Evaluate
(Scientists);

— Actions & Next Steps;
= Science (Scientists) in Community;




Partnership: Working Together in Saving Laguna de Bay,
for our Food-Health Security
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http://rds.yahoo.com/_ylt=A0S020tHW.FKenoBLHqjzbkF/SIG=122hnjrb6/EXP=1256369351/**http:/www.flickr.com/photos/gpsea/2497633447/
http://rds.yahoo.com/_ylt=A0S020tHW.FKenoBLHqjzbkF/SIG=122hnjrb6/EXP=1256369351/**http:/www.flickr.com/photos/gpsea/2497633447/
http://rds.yahoo.com/_ylt=A0S020tHW.FKenoBwnqjzbkF/SIG=1223jls28/EXP=1256369351/**http:/www.flickr.com/photos/gpsea/2498574966/
http://rds.yahoo.com/_ylt=A0S020tHW.FKenoBwnqjzbkF/SIG=1223jls28/EXP=1256369351/**http:/www.flickr.com/photos/gpsea/2498574966/

F&3: Summary and Policy Implications
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