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Opportunity to do research in
developing countries

The USAID Research and Innovation Fellowships aim to build a sustainable
model for knowledge exchange by connecting bright American minds with key in-
country organizations to collaboratively apply science, technology, and innovation
to complex development challenges. The Fellowships offer unique opportunities
for Fellows to provide critical research and technical expertise to exciting,
progressive projects and initiatives with tangible and finite goals. Additionally, the
Fellowships allow for complementary program design, incorporating the needs of
the host organization within the scope of the Fellows' existing studies and
research. As part of the Research and Innovation Fellowships program, USAID
partners with the U.S. National Science Foundation (NSF) and six universitiy
partners to foster stronger human networks and improve sharing of organizational
best practices under the umbrella of science, technology, and innovation for
stronger development.
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institution's capacity and experience and pioneer
expertise? new innovative research?
Click here to learn more Click here to learn more
about hosting a Fellow. about becoming a Fellow.

Hosts Fellows

To become involved in the Research and Innovation Fellowships or for additional
information, please contact RIFellowships@usaid.gov and visit
https://sites.google.com/site/usaidrifellowships/home . Join this
conversation on Twitter @GlobalDevLab, #RIFellowships



Goals of study

* “Socio-ecological resilience to extreme events
in the Philippines”

— “Resilience” originally a concept in ecology similar
to “recoverability”

— Popular in discussing climate change risk

— Growing interest in “general resilience” to
unpredictable impacts.
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Goals of study

 Drawbacks of “resilience” framework:
— Definable?
— Measurable?
— Predictive?

— Appropriate for human social systems?



Goals of study

* Drawbacks of “resilience” framework:
— Definable?
— Measurable?
— Predictive?
— Appropriate for human social systems?

VIEWPOINT

Social-Ecological Resilience to Coastal Disasters

W. Neil Adger," Terry P. Hughes,? Carl Folke,? Stephen R. Carpenter,* Johan Rockstrém®

Hazards 1n coastal areas often become di-
sasters through the erosion of resilience, driven



resilience <> risk



Goals of study

How to understand general resilience in a
practical way

or
How to reduce climate-related risk

(in the Philippines)






Approach



Approach

e Case study approach

— Focus on extreme weather impacts associated
with climate change (tropical storms)

— Urban and rural settings
— Understand risks and how to reduce them

— |dentify major risk areas to address for general
resilience



Approach

* Three sites
— Cagayan de Oro (tropical storm Sendong)
— lloilo City and Province (tropical storm Frank)
— Tacloban and Samar (typhoon Yolanda)












Approach

e Qualitative interviews (2014)
— About 30 interviews/site

— Line agencies, LGUs, barangay leaders, civil society
organizations, aid organizations, business
representatives, academia

— Goal was to assess the risks revealed by storm
impact, ongoing risks within communities












What are the local risk factors to
address for local resilience?

What are the national risk factors to
address for national resilience?



Climate change in the Philippines



WorldRiskindex

WorldRiskindex as the result of exposure and vulnerability
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Drier dry seasons, wetter wet seasons
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Cagayan de Oro









Cagayan de Oro

* Fifth-largest city outside of Metro Manila
— Population of 600,000 [2010 census]

* Economy

— City: residential real estate, shopping mall retail,
tourism, foreign investment

— Province: agriculture (1/3 of land area, Del Monte
plantation)

— One of Philippines’ most competitive cities



Cagayan de Oro

* |nstitutions

— Universities (four major private universities, one
state-run)

— Archdiocese located in city

— Civil society organizations (rural livelihood,
informal settler interests, environmental
management)



Cagayan de Oro

 Informal settlement

— 15-20% of the city population (about 100,000
people)

— 2010: LGU “piso-piso” program to sell parcels for
1 peso each

— Poverty rate in region 35% [2012]









Cagayan de Oro

* Known hazards
— 7 rivers from mountainous watersheds south of
city
— Flash floods, landslides: 2009 flash floods

— Logging ban passed in 2010 to reduce
deforestation

— Cagayan Riverbasin Management Council formed



Cagayan de Oro: Population Density (2010)
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Cagayan de Oro

* Tropical storm Sendong (2011)

— December 15
* 11 p.m.: Public Storm Warning Signal No. 2 (storm
within 24 hours; disaster preparedness on alert)
— December 16
* 9 a.m.: General flood advisory for Misamis Oriental
* 4 p.m.: Landfall in Mindanao

* 11 p.m.: Last PAGASA advisory for day; storm still
approaching city; no evacuation



Cagayan de Oro

* Tropical storm Sendong (2011)

— December 17
* 12-5 a.m.: Flash flood in city
e Cagayan River swelled from 2 meters to 10 meters

Floodwater fast; logs, boulders, mud

* Two of city’s major bridges destroyed

1000 killed, 70,000 families displaced, 100 million USD
in direct damage, 500 million USD in reconstruction

* Informal settlements heavily affected: along banks of
river, stayed behind to protect belongings



Cagayan de Oro
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Cagayan de Oro

* Response

— City government not prepared; political turfing
created delays

— Medical personnel not trained in emergency
medicine; health centers in flood zone;
psychosocial care often without professional
training

— Water, food, electricity, telecommunications
shortages



Cagayan de Oro

* Response

— “State of national calamity” declared after three
days, allowing international aid to enter

— Multisectoral Relief Response Operations Center
created: governmental-nongovernmental
partnership to fill response needs

— Control assumed by nat. government after weeks
and by local government after months



Cagayan de Oro

* Moving people from hazard zones

— “No-build” zones declared, reoccupied
* 3 out of 4 sandbars reoccupied

— Relocation chosen as main strategy
e Calaanan main site: 6000 families

* 13 other resettlement sites: 8000 more families
e 2014: about half completed

— Challenges to sustaining relocation strategy



Cagayan de Oro




Cagayan de Oro




Cagayan de Oro

* Changed directions

— LGU: Organic farming to reduce runoff,
mangroves/bamboo to reduce riverbank erosion,
large dike for flood control (requiring relocation),
disaster contingency plan for 160,000 people

— Civil society: Riverbasin Management Council
active in watershed management

— National: High-resolution flood hazard maps,
population survey tools (“Twin Phoenix”)



Cagayan de Oro

* Continued risks
— 10,000 people remain in high-risk zones
— Continued demand for informal settlement
— Sustainability of relocation strategy

— Flood risk from intense storms and watershed
land use



What led to disaster in Cagayan
de Oro?



What led to disaster in Cagayan de

Oro?

* Immediately, the risks were:

1.

Populations and critical infrastructure in flood-
prone areas

Informal settlements in flood-prone areas

Land use practices in catchment, including illegal
practices, that increase flood risk

Lack of pre-emptive measures
Complacency regarding possibility of flooding

6. Sudden, night-time onset of the flood



What led to disaster in Cagayan de
Oro?

 The immediate risks reflect more
fundamental, widespread risk factors:

1. Large population of informal settlers that often
live in hazard-prone zones

2. Insufficient incentives for governments and the
political system to avoid disaster risks



What led to disaster in Cagayan de
Oro?

 The immediate risks reflect more
fundamental, widespread risk factors:

1. Large population of informal settlers that often
live in hazard-prone zones

2. Insufficient incentives for governments and the
political system to avoid disaster risks
* Even if the immediate risk factors are
addressed, these risk factors can persist



Informal settlements

Widespread informal settlement
increases risk



Informal settlements

* Philippines: estimates vary widely
— 3%: 2007 government census
— 30%: typical estimate within National Capital
Region
* Globally: 15% of population

— In developing countries, 1/3 of urban population
is typical rate

— Mexico City, Nairobi, Mumbai examples of cities
with large informal settlements






Informal settlements

* Historically: common part of development

— Europe and the US both struggled to address
informal settlement for hundreds of years

* Practically: factors in informal settlement
— Concentration of economic opportunities in cities
— Difficulty in legalizing assets into capital

— Inability to protect assets legally makes daily
Income even more important



Informal settlements

» Strategies for addressing informal settlements
— Relocation
— Upgrading
— Awarding tenure security
— None have been extremely successful



Addressing the factors that lead to
informal settlement can make the
Philippines more resilient to climate
change.



Governance and politics

Heavy use of patronage in politics
increases risk



Governance and politics

* Patronage in politics was cited as a risk factor
in every case study site

— Line agencies, LGUs, barangay leaders, civil society
leaders, academics, etc. all cited patronage in
politics

* Even when people don’t like patronage in
politics, it’s difficult to avoid

— Often promoted by discretionary resources (e.g.,
PDAF)



Governance and politics

* Patronage in politics increases risk in many
Ways:
— Patronage appointments decrease government
technical capacity to plan, respond to disasters

— Patronage protection makes policy and law
enforcement difficult

— Reduces trust and cooperation between
population and government



Governance and politics

* Patronage in politics increases risk in many
ways:
— Political turfing can occur in disaster situations

— Patronage is sometimes the only way to receive
basic resources for disaster risk reduction (e.g.,
funds for barangay storm shelter).

— Can make post-disaster assessment extremely
difficult



Governance and politics

* Patronage in politics is not unique to the

Philippines

— It has been a major issue in European politics at
various points in time

— |t has been a major issue in the US (e.g., late
1800s political machines)

— It continues to be a major issue in many political
systems today (e.g., SE Asia)



Addressing the ways that politics
can increase risk can make the
Philippines more resilient to climate
change



lloilo City and Province






lloilo City and Province

* |loilo City
— Regional center, population 400,000

— Fast economic growth (national developers like
Megaworld Corp. building hotels, malls; business
process outsourcing is major employer)

— New international airport (2007) and multibillion
dollar flood control infrastructure project (2010)

— Lots of universities and civil society organizations



lloilo City and Province

* |loilo City
— Sits on low-lying alluvial plain (2.5 m above sea
level) in SE Panay

— Three rivers
 Jaro River: flash floods, fed by watershed
* |loilo River: estuary that floods during high tide
* Dungon Creek: occasionally floods

— 10% of population informal settlers
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lloilo City and Province

* |loilo Province

— Rice cultivation: half of land area

— Also corn, coconut, banana, sugarcane

— Bamboo planting promoted by 2010 government
Initiative

— Over 100,000 individual farms, most 1-2 hectares
each

— Fishing major source of income in coastal areas

— Poverty rate 20%






lloilo City and Province

* |loilo City and Province are tightly linked
— Jaro River is fed by Tigum-Aganan Watershed

— 40% of city water is from Maasin Watershed (part
of Tigum-Aganan Watershed)

— Upland erosion leads to city siltation (2 feet/year
at mouth of Jaro River)
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lloilo City and Province

* Known hazards: city
— Flash flooding of Jaro River
— Flooding of lloilo River (estuary)
— Siltation from upland (costly, increases flood risk)
— Saltwater intrusion of groundwater
— Land subsidence near coast
— Earthquake-induced soil liquefaction near coast
— Storm surge near coast



lloilo City and Province

 Known hazards: province
— Flooding
— Erosion of topsaoil
— Landslides
— Stability of water supplies for irrigation



lloilo City and Province

* Decades-long struggle to manage watershed

— Early 1990s: Farming and logging led to reduction
in city water supply; deforestation led to siltation
and higher city water treatment costs; droughts
led to crop loss and reduction in city water supply

— Multiyear reforestation project (10% of
watershed) by gov./nongov. groups

— 2000: Tigum-Aganan Watershed Management
Council established



lloilo City and Province

* Decades-long struggle to manage watershed
— 1994, 1996: Heavy rains caused Jaro River to flood
city
— 2006: Jaro floodway begun, designed for “20-
year” floods, completed in 2010

— 2008: Tropical storm Frank



lloilo City and Province

* June, 2008: Tropical storm Frank
— Very difficult to forecast track
— Province received 1 month of rainfall in 1 day

— 2.2 million m3 soil eroded, 70 thousand trees
uprooted

— Flash floods worsened by breaking of natural
dams and opening of artificial dams

— 200 people killed, $28 million in damage



2011-2020 lloilo City Comprehensive Land Use Plan (CLUP) Volume I: The Comprehensive Land Use Plan

Chapter 2: The Planning Environment (C. Physical Resources)
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lloilo City and Province

* Frank created ongoing problems
— Thick layer of silt in city

— Siltation of rivers in province reduced irrigation
water by 40%

— Pipeline to transport water from Maasin
Watershed to city destroyed, reducing city water
by 40%

— Lack of water in city continues to this day



lloilo City and Province

* Developments since Frank
— Jaro River floodway completion

— Esplanade along lloilo River to control land use
and remove informal settlers

— DRRM plans incorporating climate change
projections to 2028

— Disaster training for medical professionals
— Continued reforestation efforts

— Increased spatial resolution in hazard maps



lloilo City and Province

* Lots of progress, but risks still abound

— 2012: Tropical storm Quinta caused flash flooding
in province; 24 killed; S10 million in damage

— Jaro floodway designed for “20-year” floods (e.g.,
Frank was “50-year” flood)

— All major risks are still present and may increase



lloilo City and Province

* City risks
— Flash flooding
— Inundation
— Siltation
— Saltwater intrusion
— Land subsidence
— Earthquake-induced soil liquefaction
— Storm surge



lloilo City and Province

* Province risks
— Flooding
— Topsoil erosion
— Landslides
— Crop and water supply security



lloilo City and Province

* All of these risks are impacted by
— Watershed land management

— Shortage of risk accounting (ability to quantify
risks to make planning decisions)



Just like the issues of informal
settlements and governance/
politics, the issues of watershed
land management and risk
accounting affect the resilience of
the whole Philippines



Conclusions

 We can increase “general resilience”, but we
need to identify the major issues that increase
risk across the board
— Prevalence of informal settlement
— Widespread patronage in politics and governance
— Lack of long-term watershed land management

— Shortage of ways to quantify risks and avoid them



Conclusions

e Case study method is useful for identifying
these major risk areas and understanding how
they contribute to local risk

* Many of these major risk areas are not
specifically related to climate change

— Useful way to broaden the tent on climate change
adaptation

— Climate risk provides a clear incentive to address
long-standing social issues



Conclusions

* The strategy for making “general resilience”
operational:

— Local case studies to identify local risks and
widespread risks

— Compare major widespread risks from different
case studies to understand their scope

— Develop strategies (programs, teams, institutions)
for reducing the impact of widespread risks



