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EXCERPT FROM THE MINUTES OF THE REGULAR SESSION OF THE
FOURTEENTH SANGGUNIANG PANLUNGSOD NG ORMOC HELD
AT THE SANGGUNIANG PANLUNGSOD SESSION HALL,
ORMOC CITY HALL BUILDING
ON FEBRUARY 14, 2019

PRESENT:
Benjamin S. Pongos, Jr., (Acting City Vice-Mayor & Temporary Presiding Officer)
SP Member
Vincent L. Rama, SP Member, Majority Floor Leader
Mario M. Rodriguez, SP Member, Presiding Officer "Pro-Tempore”
Tomas R. Serafica, SP Member, Asst. Majority Floor Leader

Eusebio Gerardo S. Penserga,
Gregorio G. Yrastorza I1I,

Nolito M. Quilang,

John Eulalio Nepomuceno 0. Aparis 11,

Lea Doris C. Villar,
Esteban V. Laurente,

Jasper C. Yerro,

ON OFFICIAL BUSINESS:
Leo Carmelo L. Locsin, Jr.

G AND ADOPTING THE
LOCAL CLIMATE CHANGE

W15; and 3i of the Local Government Code (RA 7160)
Aiment Unit (LGU), as a political unit, to exercise their
S welli as share with the national government the responsibility in
8567 maintenance of ecological balance in their respective

\EREAS, Section 11, Par. 2 of the Philippine Disaster Risk Reduction and
At Act of 2010 (RA 10121) states that, Local Government Units (LGUs)
e the integration of disaster risk reduction and climate change adaptation
into local development plans, programs and budgets as a strategy in sustainable
development and poverty reduction;

WHEREAS, Section 14 of the Climate Change Act of 2009 (RA 9729), as
amended by RA 10174, provides that, Local Government Units (LGUs) shall be the
frontline agencies in the formulation, planning and implementation of climate
change action plans in their respective areas consistent with the provisions of the
Local Government Code (LGC), the National Framework Strategy on Climate
Change (NFSCC), and the National Climate Change Action Plan (NCCAP);

(OIC-City Mayor),
City Wice Mayor & Presiding Officer

SP Member



Res. No. 2019-034

WHEREAS, Section 1 of the Climate Change Act of 2009 (RA 9729), as
amended by RA 10174, recognized the need to ensure that national and sub-
national government policies, plans, programs and projects are funded upon sound
environmental considerations and the principle of sustainable development, to
Systematically integrate the concept of climate change in various phases of policy
formulation, development plans, poverty reduction strategies and other
development tools and techniques by all agencies and instrumentalities of the
government;

WHEREAS, in line with the local government’s initiative to address risks to
hazard (notably natural hazards which is greatly affected by changing climatic
condition), the Local Climate Change Action Plan contains measures that a local
government unit must undertake and mainstream to be able to adopt to climate
change, to mitigate its effects, and to maximize its benefits;

WHEREAS, the City Development Council (CDC) during its f
Meeting on February 27, 2017, unanimously approved to adopt the
Change Action Plan (LCCAP) as presented, as it deemed ne€
accordance to the need of the City;

Council
| Climate

WHEREAS, the Enhanced LGU Guidebook on the formu!
Change Action Plan was released by the Local Gaxernm
Department of Interior and Assessment Report 5 of fhe 1
Climate Change in 2014, Supplemental Guidelines i aming Climate
Change and Disaster Risks in CLUP of Hougi®ahand L& :

2015, and the Community-Level GHG Inve [ory TQr L 1 ¢ Units in the
Philippines of Climate Change Commission ir

WHEREAS, the existing Jsop shange) Action Plan 2016-2025 s
enhanced to comply with the guideit NENRts in order to access the People
Survival Fund and other funding for climatal@etion, a copy of the enhanced
LCCAP is attached hereid and m: gral part of this resolution;

WHEREAS, s is sypported by the United Nations Human

Settlements Progra% ' i BEough its two (2) projects - the Building

§ \ s and Designs (BCRUPD) and the Vertical

mission Development (V-LED) wherein the City
it as partner City to the BCURPD Project;

0C @y expects climate change characterized by increasing

hd increasing rainfall at +220mm under the mid-century of
5es impacts to population, natural and built environments -
e production zones in the east and urban areas in the city center;

HMEREAS, the City Development Council (CDC) during its full council
meeting ‘on October 24, 2018, unanimously approved to adopt the enhanced Local
Climate Change Action Plan (LCCAP) as presented, as it deemed necessary and in
accordance to the need of the City;

WHEREAS, the enhanced Local Climate Change Action Plan outlines
adaptation and mitigation objectives and initiatives of the city from CY 2019 to
2030;

WHEREAS, the Enhanced Local Climate Change Action Plan (LCCAP) was
declared approved and adopted at the Committee Level by the Committee on

Environment and Natural Resources and Energy Conservation last January 31,
2019;



Res. No. 2019-034

WHEREAS, upon close thorough review, this Sanggunian finds that the
Enhanced LCCAP is not contrary to law, public policy, public morals and existing
contracts, and that the aim of this plan is highly noble in that it will greatly benefit
the inhabitants of the City and its environment, so therefore, most deserving of this
august Body’s full support and affirmative action;

WHEREFORE, upon motion of SP Member Gregorio G. Yrastorza, III,
Chairman, Committee on Environment, Natural Resources & Energy Conservation,
severally seconded by SP Members Tomas R. Serafica, Nolito M. Quilang, Esteban
V. Laurente and Jasper C. Yerro; be it

RESOLVED, AS IT IS HEREBY RESOLVED, to pass a RESOLUTION APPROVING
AND ADOPTING THE ENHANCED ORMOC CITY LOCAL CLIMATE CHANGE ACTION
PLAN (LCCAP);

ADOPTED, February 14, 2019.

RESOLVED, FURTHER, that copies of this resolution be furni€hed\to the

other offices concerned in Ormoc City.
CARRIED UNANIMOUSLY.

I HEREBY CERTIFY to the

ss of the & resolution.
MARIA AN
(Ol tary)
Supervising Administrative Officer

ATTE! 4

BENJAMIN . PONGOS, IR.
(Acting City Vice Mayor/&/ Temporary Presiding Officer)
ember
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Key Terminologies

Adaptation. Process of reducing harm and benefiting from the opportunities of current and projected
climate in people and environment (both natural and built).

Adaptive capacity. Current capability or potential to implement adaptation initiatives to reduce
vulnerabilities and increase resilience.

Anthropogenic. Changes brought about by human activities.
Baseline. Dataset where climate projections are compared. This refers to data observed from 1971-2000.

Biodiversity. Presence of living organisms in both aquatic and terrestrial systems described with its
quantity and quality in a given observation period.

Canopy. Refers to roofs of building and houses, top of trees or any other vegetation cover, and other
structures elevated from the ground.

Climate. Average and variability of atmospheric conditions (temperature, precipitation, azd wid) over a
period of time (at least 30 years).

Climate change. Shift on the average and variability of atmospheric
precipitation, and wind) due to natural changes in the environment and arS
the atmosphere composition.

Climate model. Mathematical representation of climate systems.

be releaS@igfide the atmosphere.

Greenhouse effect. Process of trapping radiation by the GHGs resulting to warming.
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Greenhouse gas (GHG). Gases that emit and absorb radiation causing greenhousegas effect, primarily
water vapor (H20), carbon dioxide (CO2), nitrous oxide (N20), methane (CH4), and ozone (03).

Land use. Human activities in particular region of land area, resulting to its possible changes.
Landfall. Event of typhoon center directly above land form from the ocean.

Mangrove. Plant or forest growing in the intertidal zones of marine coastal ecosystems.
Mitigation. Reducing sources of GHG emissions or enhancing carbon sinks for its removal.

Monsoon. Seasonal wind flow with rainfall due to temperature changes in ocean and land — southwest
monsoon (habagat), and northeast monsoon (amihan).

Philippine Area of Responsibility (PAR). Geographic region under the responsibility of Philippine
Atmospheric Geophysical and Astronomical Services Administration (PAGASA) weather monitoring.

Representative Concentration Pathways (RCPs). Basis of climate scenarios in climate research assuming
emissions and concentrations of GHGs, aerosols and chemically active gases, land use/land cg

Resilience. State of immediate recovery from or absence of negative impacts of cl nge and
natural disaster.

Risk. Characteristics of area with exposed units susceptible to hazards théd®
frequency or likelihood of occurrence.

exposed units, and considered in prioritizing risk.

Tropical cyclone. Refers to tropical depressions, tropical {
systems with inward winds in circularly z
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Executive Summary

Climate change characterized by increasing temperature at +2.3 C and increasing rainfall at +220 mm
under the mid-century of RCP 8.5 scenario poses impacts to population, natural and built environments —
particularly the production zones in the east, and urban areas in the city center. Increase in temperature
will lead to degradation of mangroves and forest, decline in fish catch, intensification of surface
temperature in Ormoc City’s urban center, and decrease in production and water supply. Increase in
precipitation, coupled with increase in frequency and intensity of typhoon events, will lead to flood events
that results to decline in agricultural produce, destruction of both private properties and public facilities,
and stoppage of economic activities. The City experienced two major disasters TY Uring (Thelma) in 1991
causing flashflood with 4,000 deaths, and TY Yolanda (Haiyan) in 2013 causing PhP 2. 059 billion damages
in agriculture. These impacts will further worsen the social and economic conditions of people —
particularly the 8, 000 workers in the informal economy, 1, 686 fisher folks, and the 4, 540 farmers. There
are 73 barangays with 109, 673 people in 27,359 households within flood-prone areas. This includes 1,892
informal settlers, 1,988 houses made from light materials, and 14, 892 families under poverty line. From
this, 29 barangays in 445.17 hectares valued at PhP 13.36 billion is detected at high risk. 4fffterms of
agricultural production, there are 32 barangays with 2, 510.17 hectares of productive lan@@®suscgptible to
flood, which 16 barangays in 297.60 hectares amounting to PhP 13.16 million at high 5%

The city will take advantage of the excessive rainfall to capture, store, and rg
use, and the increased opportunity to cultivate assorted vegetables

sntified through increasing carbon sink, changing
on its use. Sources of renewal energy, Tongonan

Picademy of Department of Interior and Local Government. This is supported by
the Un} 'ns Human Settlements Program through the Building Resiliency through Urban Plans
and DesigQS#CRUPD) Project and the Vertical Integration and Learning for Low-Emission Development
(V-LED) Pi¥%ject.
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1. Background

1.1 Geographic information

The City of Ormoc is situated on the northwestern coastal plain of Leyte Island frequently visited and
directly hit by tropical cyclones formed from the West Pacific Ocean. It is bordered in the east by
Amandiwing mountain range, particularly by Mt. Mindiwin, with hilly and mountainous landscape peaking
at 1,304 masl and slopes ranging from 30% to 50% (Class Q) classified as protected forestlands comprising
29.20% of the total land area of 46, 430 hectares. However, these forest lands fall within the critical
watersheds of Bao River, Pongso River, Mainit River, and Binhaan River. This connects with Anonang-Lobi
Mountain Range of the Eastern Visayas Biodiversity Corridor, a key biodiversity area.

The forest ecosystem include the NIPAS-declared Lake Danao Natural Park with total land area of 140
hectares. There are two smaller lakes both situated within the Tongonan Geothermal Reservation Field:
Lake Kasudsuran (12.83 ha) in Barangay Ga-as in the southeast, while Lake Janagdan (2.88 ha) in Barangay
Cabintan in the northeast. Northeastern and western portions of the city are characterized by rolling to
moderately steep (Class P) lands with slope ranging from 18% to 30% account for 20.35% 19,448.51
hectares) of land area. These areas are with detected risk to landslide.

The remaining 6.68% (3,101.52 hectares) in the central and eastern region of the city &
sloping to rolling (Class 0) lands with slope ranging from 8% to 18% apx
permanent crop production. Basaltic hills have well-drained soils with moders
sloping volcanic piedmont and meta-volcanic hills have soils Withgii

.o river system with three main tributaries, namely
. In the southern part is the 10-kilometer Malbasag river system
mok. All in all, the river network spans approximately 64

with a sma)
kilometers.

ithwestern portions are nearly level to undulating lands forming the Ormoc Valley. Level
(Class M) lands and very gently sloping to undulating (Class N) lands constitute around
22.77%(10,572.11 hectares) and 22.08% (10,251.74 hectares) of the total land area, respectively. Suitable
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for urban and residential development and lowland rice production, lands of these categories represent
the central, western, and southwestern portions of the city.

Areas beyond the city center are large highly-restricted agricultural lands that are irrigated and covered
by the Comprehensive Agrarian Reform Program (CARP).

As per records of the City Agriculture Office — Fisheries Division, there are 226.58 hectares of marine
reserve areas and fish sanctuaries declared from 2003 to 2006 by the local government in 9 barangays
protecting seagrasses and reefs. Mangrove forests covers 945 hectares in barangays of Naungan, Lao, and
San Juan with 17 species.

Ormoc City is prone to floods (riverine and flashfloods), rain-induced landslides, typhoons and storm
surges, ground rupture, and earthquakes that may result to liquefaction and tsunamis. Areas that are
most at exposed are the barangays along the coast, including the city center, and the production areas.

Figure 1. Location map
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1.2 Demographic trends

The population census in 2015 by the Philippine Statistics Authority accounted at 215, 031 people with
50, 341 households. A parallel census through the Community-based Monitoring System accounted 212,
563 people with almost equal gender break of male (51%) and female (49%). This is also accounted 46,
564 households of which 6.76% are informal settlers and 7.92% living in makeshift housing. There is
52.23% households below the poverty threshold, while 36.33% below the food threshold. There are 48,
807 males and 20, 168 females in labor force, which 6.44% are unemployed. There is 67.55% dependency
rate.

There are 110 barangays in Ormoc, classified as 31 urban, 10 urban coastal, 63 rural, and 6 rural coastal
barangays. The 35% of the population is currently living in the urban center, where commercial and
institutional spaces are also concentrated.

By 2030, at the end of the implementation of this plan, the population will increase to 300, 688 by natural
growth. By mid to late 2040s, the population is expected to double.
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1.3 Income classification and economic base

Ormoc City is classified as first class and independent city of Leyte Province by virtue of Republic Act. No.
6388 “Charter of Ormoc City” dated June 21, 1947, repealing Republic Act No. 179. The town is founded
in February 26, 1834 under the Spanish colonization. The city is identified as one of the centers in the
Eastern Visayas Region.

The city’s economic base is transitioning from agriculture to commerce with its economic value and
employment, in accordance to spatial development strategy. Business Permits, Franchising and Licensing
Office records in 2017 state that there are 6,779 businesses registered categorized into 171 banks, 189
manufacturing, 2, 078 retails and 4, 341 services. These include new registrations for 16 banking and
financing institutions, 46 manufacturing, 522 retails, and 789 services. The capital asset of the service
sector is valued at PhP 40.6 billion, retail sector at PhP 7.7 billion, manufacturing at PhP 5.8 billion, while
banks at PhP 754 million. Service sector employs the largest with 8, 140 males and 3, 542 females, while
retail employs 2, 943 males and 2, 821 females. Increasing the inflow and outflow of goods, services, and
people is facilitated with the presence of commercial and transportation facilities — Ormoc Port (2,670.50
sqm) operated by the Philippine Ports Authority, and currently under renovation Ormoc Airpat (52 ha)
operated by Civil Aviation Authority of the Philippines.

As per 2015 records, agriculture remains widely participated with total identified prétee agicultural
land at 7, 494, currently utilized at 5, 791.5 ha with 4,337.5 hairrigated. For nong ti

P s,
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1.4 Plan context and timeframe

The LCCAP is part of the city’s initiative to comprehensively address its climate vulnerabilities and climate-
related hazard risk. This plan includes new climate information, conduct of greenhouse gas inventory, and
application of new climate and disaster risk assessment methodology.

The climate information is based from the recent projection data generated by the Philippine
Atmospheric, Geophysical and Astronomical Services Administration. Climate scenario under the
Representative Concentration Pathway (RCP) 8.5 or high emission scenario is used in this plan.

The greenhouse gas inventory applied the methodology for community-level assessment developed by
the Climate Change Commission. Information from the inventory allows the city to determine local
mitigation targets as part of its climate action plan. This is the first greenhouse gas inventory of the city.

The new approach in assessing climate and disaster risk with land use as spatial unit of analysis released
by the Housing and Land Use Regulatory Board is applied on this plan. This aligns on the inclusion of hazard
as function of risk together with vulnerability and susceptibility.

This plan complies with the prescriptions of LCCAP Guidebook 3 developed by the Local €@lvernment
Academy of the Department and Interior Local Government.

This plan enhancement initiative is supported by the United Nations Human Settlg
its two projects — Building Resiliency through Urban Plans and Designs
Integration and Learning for Low-Emission Development (V-LED).

The plan will be implemented for the next 11 years, from 2019 to

Ormoc City Local Climate Change Action Plan 2019-2030 | 12



1.5 Key responsible persons and offices

The plan enhancement is carried out by the Technical Working Group constituted for the BCRUPD Project
by virtue of Executive Order No. 50 dated 16 November 2017.

Everth Acaso, Ir., City General Services Office

Dante Albarico, City Agriculture Office (Crops)

Nelson Alindogan, City Tourism Office

Eriberto Alkuino, City Agriculture Office (Fisheries)

lesus Jeremy Bagares, Department of interior and Local Government
Milany Bernal, City Fngineer’s Office

Enrique Caberos, City Social Welfare Development Office

Fe Comorposa, Ormoc Waterworks Office

Fatima Leira Ebcas, City Disaster Risk Reduction and Management Office
Maribeth Paulita Ebcas, City Planning and Development Office

Elsie Jaca, City Health Office

Dexter Jumao-as, City General Services Office

lan Paul Oliver, Office of the Building Official

ludith Paredes, City Agriculture Office (Crops)

Pedro Pepito, Liga ng mga Barangay

Benjamin Pongos, Jr., Sangguniang Panlungsod

Rodrigo Rivera, Public Affairs, Information and Assistance Office

Wilson Tolentino, City Mayor’s Office

Alona Viacrusis, Ormoc Waterworks Office Q

Gregorio Yrastorza, Sangguniang Panlungsod

Contact Persons

Ciriaco Tolibao 11
Head, City Disaster Risk Reduction and lanagsmient Office
Raoul Cam
Head, City Planning and Deve
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2. Climate Information and Situational Analysis

Climate in Leyte Province falls under Type IV of the Modified Coronas Climate Classification characterized
by even distribution of rainfall throughout the year.

The average annual temperature in Ormoc for the last three years are as follows: 27.36 C (2015), 27.02 C

(2016), and 26.51 C (2017). On the same period, hottest day is recorded in May 2016 at 34.90 C, and
coolest March 2015 at 19.30 C.

The total annual precipitation for the last three years are as follows: 1257.92 mm (2015), 1427.16 mm
(2016), and 1867.14 mm (2017). The wettest month recorded is September 2017 with 324.80 mm. In the
same year, there are 184 days with rain, while there are 106 days in 2015, and 173 days in 2016.

The prevailing wind direction is West-North-West, with average speed of 1.90 m/s (2015), 1.52 m/s (2016),
0.58 m/s (2017). However, wind direction in September 2017 moves variably in South-South-East
direction, and observed from August to October of the same year.

With regards to El Nino-Southern Oscillation (ENSO), the recent very significant El Nino,
2016, had reported damages of PhP 22.453 million in six barangays of Curva, Lao, Licuifis
M. Tan, and Liloan. As per 31 May 2015, Leyte is initially listed to experience dro
months with more than 60% rainfall reduction compared to normal among oft
31 July 2015 assessment restricted the list to 5, excluding the province. The
significant El Nino season of 1997-1998 resulting to 70% of the coy
of corn damages, water shortages, forest fires, and sickness. For
expected to increase onset of El Nino by 65% to 70%.

pasojof 2015-
argel), Rufina
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Observed Temperature and Rainfall, Year 2015 Observed Temperature and Rainfall. Year 2016
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Historical timeline of typhoons

There are 9 typhoons since 1970 that landfall in Ormoc, including Typhoon Yolanda (Haiyan) in 2013. The
other typhoons had maximum wind speed range of 19.03 m/s (TY Judy, 1974) up to 43.75 m/s (TY Garding
(Axel), 1994). These incidence are observed to be frequent during the months of November and
December, when the prevailing monsoon is the Northeast Monsoon (Amihan). This climate system brings
more rainfall in the origin of its wind in eastern Philippines beside the warm West Pacific Ocean towards
the temperate regions in Asia. Three typhoons where recorded towards the end of NEM, and start of
Southwest Monsoon (Habagat) usually in May — TY Diding (Wanda) in 1971, TY Bebeng (Cecil) in 1979, and
TS Auring (Roke) in 2005. This monsoon influence climate from May to August, and may extend until end
of the year. The El Nifio Southern Oscillation (ENSO) has weak influence on these typhoons. Leyte Province
recorded 35 typhoon landfall from 1970 to 2011.

Timehne of typhoons that landfall in Ormac City

TY Duding {Wandal[Apr71] TS Auring {Rokel{Apros)

TY Bebeng (Cecil){Apr79]

TY Luring (KyleifNov93]

TS Uding (ida){Nove6]

TS judylDec74] TY Yolanda (Haiyan){Nov13]

TS OpaliNov70] TY Garding (Axel}{\\

1970 1975 1980 198S 1995

vndfall in Ormoc City, 1970-2013

Table 1. List 0% \ Ormoc Gity. 1970-2013

El Nifio Signifi Prevailing
Pressu Southern cance Monsoon
re Oscillation Season

l Mode | NEM (Amihan)
| i Nc%vemb | | rate ;
f E er | % i { {
|19 | 22 April | 27.77 | 1006 | LaNina | Weak | SWM
| 71 | to 4 May | ' | _ | (Habagat) |
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Ye Typhoon Date Maximum Wind Max El Nifio Signifi L TET T
Speed (in m/s) Pressu Southern cance Monsoon

re Oscillation Season

19 | TS Judy 14-18 19.03 1006 La Nina Weak | NEM (Amihan) |
.I 74 Decemb |
i er |
119 | TY Bebeng | 11-21 38.57 | 1006 | El Nino | Weak | SWM |
| 79 | (Cecil) | April ! '1 3 (Habagat) |
irlg TS Uding 10-18 25.71 1008 El Nino Mode | NEM (Amihan) |
| 86 | (Ida) Novemb rate
| er j
| 19 | TY Luring | 17-24 36 | 1006 | Neutral NEM (Amihan) |
1 93 | (Kyle) f Novemb J y |
_ | er | | ‘ I
(18 11y 1527 | 4375 1010 | Neutral | Mode | NEM (Amihan) l
| 94 | Garding Decemb { rate i
| (Axel) er | i
120 | TS Auring | 12-19 28.29 1008 { La Nina Weak | ’
05 | (Roke) | March 5
20| Tv 69 170 # Neutral
| 13 | Yolanda Novemb
F (Haiyan) er

million including the lost commercial sales. The same cay \
to PhP 3.6 million. Losses from TY Ruby@  &aw ire accounted to PhP 1.44 million

farmers.
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Tumaine of major typhoons that afiected Onmoc City
T¥ Undang (Agnesi{Novea
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ey

Figure 4. Timeline of major tyhpoons in Ormoc and the Philippines, 1984-2017

Table 2. List of major typhoons in Ormoc City and the Philippines, 1984-2017

Year

Typhoon

TY Nitang

Date

3-6

Maximum
Wind

Max
Pressure

El Nifio
Southern
Oscillation

{Ike) September
1984 | TY Undang 29 54.01 | 1008 La Nina
5 (Agnes) October to '
11
November
1990 | TY Ruping 6-18 51.43
(Mike) November
| 1991 | TY Uring 1-8 20.57
E (Thelma) November (Amihan)
2003 | TY Gilas 15-22 July SWM
{Koni) 2013 (Habagat)
2006 | TY Reming NEM
(Durian) (Amihan)
La Nina Weak SWM
(Habagat)
{ La Nina Moderate NEM
5 (Amihan)
Neutral NEM
(Amihan)
¥December
' 27 June to Neutral SWM g
1 July (Habagat)
2013 | WYolanda | 6-9 170 # Neutral NEM
{Haiyan) November (Amihan)
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Typhoon Maximum Max El Nifio Significance Prevailing

Wind Pressure Southern Monsoon
Oscillation Season

2014 | TY Glenda 13-17 july | 135 # El Nino Weak SWM
(Rammasun) (Habagat)
2014 | TYRuby | 3-10 165 # El Nino Weak NEM
(Hagupit) | December {Amihan)
| 2014 | TS Seniang | 23-28 45 ki El Nino Weak NEM
{(Jangmi) | December (Amihan)
2016 | TS Marce 14-28 50 # La Nina Weak NEM
| {Tokage) November | ' - | (Amihan)
2017 | TS Urduja 13-23 50 # La Nina Weak NEM
[ (Kai-tak) . December | [ (Amihan)

Typhoons in Ormoc City, 1970-2017
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YLKl Novi 283 THGRodaioea foit)_nOBi4
< T GandinglA anty_Doow YL TRty ogti_Dec201d
. TSAuregioes) Medops TSSe ey tavgem)_Ducifit 4
<< T¥ Nk Sectthat ToM e Tokege) Nov 2N
e IVURGSgiAGrais Moctid ——— ToUbuaiKatm] ecken/
T¥ Surping i | bor TR0 Trpon Frecks (1808-2041)
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TY Uring (Thelma) affected the whole city with population of 122, 636 in 22, 891 households. Total
damages are observed in 2, 915 houses, and partial damages on 11, 514 house. The validated casualties
account to 4, 000 deaths, 3, 020 injured, and 2, 514 missing. Damages in agriculture recorded high at PhP

35 million, PhP 230 million in government facilities, and PhP 135 million of private properties. Electricity
and water is down.

TY Uring (Thelma) developed in the West Pacific Ocean in November 1 and within Philippine Area of
Responsibility by early morning of November 2. It has winds of 55 kph, initially tracking northwest direct,
but moved southwest in afternoon of November 3. By November 5 in the morning, it landfall in Tacloban
City, with its maximum winds of 75 kph. It crossed the Visayas islands, until it dissipated before crossing
northern Palawan in morning of November 6. Intense rainfall is observed between 9:30 AM to 12:30 AM.
The Philippine National Qil Company, now Energy Development Corporation, on its 48-hour observation,
November 4 (8:00 AM) - 6 (8:00 AM), in two rain gauges recorded 350 mm and 580.5 mm. PNOC (EDC) is
located in the city upland, where rainfall is expected to be intense. PAGASA station in Tacloban recorded
140.2 mm, in 24-hour observation, noting intense downpour between 7:30 AM to 10:30 AM. Station inside
the Visayas State College of Agriculture, now Visayas State University, in Baybay City recorded
from 8:00 AM to 1:00 PM on November 5. Before the typhoon, two significant typhoonaire ré:
TY Undang (Agnes) in November 1984 (153 mm) and TY Ruping (Mike) in November 1558

of intense downpour that lasted for three hours. The city center was covered by
with maximum rise of 7 feet within 15 minutes at its peak. It left i

(@827 .9 million), and stocks (PhP 158.491 million). In 8
storm surge warning that can rise up to 5.2 meters at around
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This section outlines the current state of vulnerability and risk of each ecosystem on climate-related
hazards and issues. Vulnerability describes the conditions of the people and both natural and man-built
environments based on hazard susceptibility (mainly influenced by geologic and physical character), and
its dynamics. Risk assessment is conducted using the Housing and Land Use Regulatory Board CDRA Tool,
uniting the vulnerability and its severity to likelihood of occurrence (frequency) of a hazard, with land use
as spatial unit of analysis. This assessment is observed to be highly linked on the likelihood of occurrence.
This action plan is based on the detected level of risk. Opportunities to take advantage from changes in
rainfall and temperature will be included in points of actions.

fap of Ormoc City
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8. Landslide Risk Map, Ormoc City

Figure
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Figure 10. Spatial development strategy of Ormoc City
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Spatial development strategy

The city identified four levels of development nodes. The major node (red) is the city center and adjacent
barangays expected to cater major residential and commercial developments. Secondary nodes (blue) are
industrial zones and major transportation linkages including Ormoc Airport. Industrial zone in Ipil is
connected main node with the development of diversion road in the midlands, and identified as possible
port expansion. Geothermal plants in Tongonan and solar farms in Dolores are considered secondary
nodes. Minor nodes (green) are intended to cater commercial developments to support the growing
population within its area. These includes the northern barangays to converge in Valencia, and the road
junctions in Curva and Lilo-an to serve the agricultural production zones. Eco-tourism nodes (orange) are
identified in the areas of Danao Lake, mangrove areas in Naungan, and the cave sites in Nueva Sociedad.
These are considered growth points under the tourism sector. Growth movement is prioritized towards
north of the city, regulating development in the city center, while capitalizing on the natural ecosystem
for tourism.

Coastal Ecosystem
Ormoc Bay comprises 8, 345.8 hectares classified as municipal waters, with coastal lengthof 18.635
kilometer across 15 barangays. The mangrove areas in Naungan, Lao, and San Juan zre ¢
ecotourism node and protected area based on its spatial strategy.

There are 226.58 hectares of marine reserve areas and fish sanctuaries dec
the local government in 9 barangays protecting seagrasses and reefs. Mang
hectares in barangays of Naungan, Lao, and San Juan with 17 spec;

Management Program of the DENR. The City Tourism C
Previous studies identified Sonneratia 2z

However, the occupancy of infgrmal sé in theéx . 7ly in Sitio Quinto Limbo with 231
households of which 70% environmental degradation and water coliform
contamination due to 4

2o ik is lo at ear n San Jun, Lao and Naungan.
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Urban System

The residential and commercial establishments concentrated in the city center, immediate nearby urban
barangays, and along the Ormoc-Kananga-Tacloban national highway, where flooding is highly
susceptible, is the identified major node of development on its structure plan, qualified as its urban
corridor. Risk on flooding in these areas are highly decreased by the flood control projects along Anilao
River and Malbasag River. Areas of settlements, even resettlement sites, are located along the Pagsangaan
River that increase its risk on flooding.

There are 81 barangays with flood risk with equivalent population of 204, 240 in 47, 749 households. This
includes 2, 687 informal settler families, and 3, 448 makeshift houses. There are 23, 390 families below
poverty line.

Areas with risk to landslide is detected in 41 barangays with 96, 496 people in 22, 564 households. There
are 1, 506 informal settler families, and 1, 263 makeshift houses. There are 10, 485 families below poverty
line.

Ordinance No. 32 for the Proper Harve
the Office of the Building Officig

% 2 hospitals in flood prone areas. There are an
w during wet season in the informal economy.

7isiting the city. Pocket flooding is observed in portions of low-lying barangays of
id Linao, exacerbated by clay soil, water (seepage) overflow from the drainage system,
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Riverine flooding in settlement areas at east of the city is observed, with quarrying activities in Panalian
River in Ipil and Bagongbong River in San Antonio. This activity had been stopped along Panilahan River in
Macabuga and Danhug.

Residential Land Use. Flood risk is observed in 81 out of 110 barangays, equivalent to 758.72 hectares
of residential areas with total cost replacement cost of PhP 22.76 billion. Total of 29 barangays in 445.17
hectares valued at PhP 13.36 billion is detected at high risk. From this, 17 barangays (58.47 ha at PhP
1.75 billion) are with susceptibility of 1.5 meters and above. At the same risk category, flood depth of
0.5 meter to 1.5 meters is expected in 27 barangays (246 hectares at PhP 7.39 billion), and below 0.5
meters in 26 barangays (140.52 hectares at PhP 4.26 billion). The most at risk barangay is Liloan in 46.95
hectares (PhP 1.40 billion). Forty-six barangays in 249.78 hectares (PhP 7.49 billion) is at low risk
category, while 37 barangays in 63.77 hectares (PhP 1.91 billion) is at moderate risk category. Ten
barangays in 15.36 hectares (PhP 468.90 million) is at low risk.

Landslide risk is observed in 41 barangays in 104 hectares, equivalent to replacement val
billion. At high risk are 6 barangays in 14.70 hectares (PhP 441 million). Fromd
66.3 million) shared by Alta Vista and Manlilinao are detected within pi€s
Building with continuous monitoring is recommended in 5.48 hectares (P
barangays (Alta Vista, Mabato, Mahayahay, Manlilinao), and with #4558
210.3 million) in 5 barangays (Gaas, Hugpa, Mabato, Mahayag, v

the lowest risk.

Storm surge risk is in low category
Considering 5 meters surge height, or

¢7ngays in 61.56 hectares with value of PhP 1.85
billion. Fivegfarahg ; iqh N an, Margen, Can-untog, Valencia, and Lao, with
$p1.57 billion). The large areas at risk are in Liloan (21.42

5 detected low in 5 barangay of Dolores, Domonar, Liloan, Margen, and Valencia, with
offy.66 hectares (PhP 229.80 million). Within this area, 0.60 hectares (PhP 18 million) is
¥0 built zone, while 3.07 hectares (PhP 92.1 million) require slope protection. Domonar has
an area of 1.72 hectares (PhP 51.6 million) requiring slope protection.
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Storm surge at low risk is detected in 5.09 hectares {PhP 152.7 million) in Lao, which 4.73 hectares (PhP
141.9 million is chest-deep.

Commercial Land Use. Flood is observed in 75 barangays with total area of 98.63 hectares (PhP 2.96
billion). At high risk category are 22 barangays in 23.95 hectares (PhP 718.5 million). Susceptible to
flood depth above 1.5 meters are the 7 barangays of Can-adieng, Guiguitingan, Ipil, Leondoni, Licuma,
Mas-in, and Maticaa covering 1.70 hectares (PhP 51 million). In the same risk level, 14 barangaysin 7.87
hectares (PhP 236.1 million) and 19 barangays in 14.83 hectares (PhP 431.4 million) are susceptible to
below 0.5 meters and 0.5 metersto 1.5 meters, respectively. Six barangays (Don Potenciano Larrazabal,
Kadaohan, Labrador, Liloan, Mas-in, San Juan) are at highest risk in 3.73 hectares (PhP 111.9 million).
Low risk is observed in 50 barangays at 71.60 hectares (PhP 2.15 billion), and moderate risk in 11
barangays at 3.08 hectares (PhP 92.4 million).

Landslide risk is observed in 26 barangays in 9.64 hectares (PhP 289.2 million). The barangays of Gaas,
Mabato, and Manlilinao in 0.67 hectares (PhP 20.10 million) are at high risk category. Development in
Gaas is required with frequent monitoring in 0.36 hectares (PhP 10.8 million) shared with Mabato, and
installation of slope protection in 0.31 hectares (PhP 9.3 million) shared with Manlilinao. Thaf: are 19
barangays at low risk in 8.45 hectares (PhP 253.5 million), and 7 barangays at moderaz
hectares (PhP 15.6 million). In Alta Vista, at moderate risk, 0.13 hectares (PhP 3.9 rrd
within prescribed no build zone.

Storm surge at low risk is detected in 32 barangays covering 48.07 hectare$
meters surge, 28 barangays at 28.02 hectares (PhP 840.6 milliorsi

In same risk category, 26 barangays i
hectares (PhP 264.30 million} :
respectively. There are 34 § iy ! ares (PhP 3.84 billion) and 18 barangays in 3.67
hectares (PhP 110.10illi ‘ inY@Wrisk c8gory and moderate risk category, respectively.

Landslide riskd : i S#wectares (PhP 941.10 million). At high risk category
are 4 barafig > ¢ Q¥R hay, and Milagro) in 2.92 hectares (PhP 87.6 million), and 2

¥ita Vista, Gaas, Manlilinao, and Milagro. From this, 0.23 hectares {PhP 6.9 million)
lilinao and Milagro is detected within no built zone.

Low risk#37 storm surge is detected in 16 barangays at 43.29 hectares (PhP 1.30 billion). In Storm Surge
Alert 4 scenario, inundation in 9 barangays (10.32 hectares at PhP 309.6 million) is expected to be chest-
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deep, while in 8 barangays (5.87 hectares at PhP 176.10 million) is at knee-deep. Twelve barangays in
27.10 hectares (PhP 813 million) will have above head surge.

Parks and Open Spaces. Flood risk is present in 65 barangays in 63.25 hectares (PhP 1.90 billion). It is
categorized high in 26 barangays with an area of 41.28 hectares (PhP 1.24 billion). In 34 barangays
within 18.03 hectares (PhP 540.9 million) are considered at low risk, while 28 barangays in 3.94 hectares
(PhP 118.2 million) at moderate risk.

Landslide risk is detected in 28 barangays in 13.02 hectarhectares es (PhP 390.60 million). It is high in
3 barangays of Mabato, Mahayahay, and Manlilinao at 2,29 (PhP 68.7 million). Low risk is detected in
26 barangays (9.89 hectares at PhP 296.7 million), and ay moderate risk in 4 barangays (0.84 hectares
at PhP 25.2 million).

Storm surge at low risk is detected in 12 barangays (25.78 hectares at PhP 773.4 million). Most areas
are within above head surge height in 11 barangays (18.45 hectares at PhP 553.5 million). Five
barangays in 2.76 hectares (PhP 82.8 million) is within knee-deep inundation, while 6 barangays in 4.57
hectares (PhP 137.10 million) in chest-deep inundation.

Roads Networks and Transport Utilities. (PhP 10,000 per meter, 1000 meter in kilor ar P 10 M
per kilometer) Flood risk is observed in 108 barangays with total length of rcag

kilometers. Risk category are detected high in 33 barangays with 62.36 kilorg

in protection zone and 66 barangays in production susceptible to flooding.
ity Agriculture in 2015 accounted 4, 540 rice farmers (in 60 barangays) and 794 corn

#taples — banana, sweet potato and gabi. There are agricultural plantation covering 850
hectares of pineapple, and 5, 736 hectares of sugarcane, mostly in the production zone.
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Typhoon events resulted to damages on crops during flowering and booting stages. TY Urduja (Kai-tak)
in December 2017 left damages amounting to hP 5.8 million on rice and PhP 1.8 million on corn, on two
days continuous rainfall affecting 730 rice farmers and 47 corn farmers. TY Ruby (Hagupit) in December
2014 left PhP 880, 000 damages in rice (302 farmers) and PhP 1.4 million in corn (195 farmers). TY Gorio
(Rumbia) in June 2013 destroyed 200 ha of rice equivalent to PhP 11.78 million affecting 132 farmers.
TY Yolanda (Haiyan) in November 2013 reported damages to agriculture sector totaled to PhP 2.059
billion of which PhP 1.862 billion area damages from standing crops. El Nino in 2015 reported damages
of PhP 22.453 million in six barangays of Curva, Lao, Licuma, Margen, Rufina M. Tan, and Liloan.

Cost of rice production is from PhP 10, 000 up to PhP 15, 000 per hectare resulting to 2 tons for PhP 40
per kilo, with expected gross income of PhP 80, 000 and net of PhP 55, 000, while corn production per
hectare is from PhP 10, 000 up to PhP 15, 000 for hybrid yellow and PhP 8, 500 up to 15, 000 for OPV
white resulting to 4.2 tons and 3.0 tons respectively for PhP 13 and PhP 11 per kilo, with expected gross
income of PhP 54, 000 or PhP 33, 000 and net of PhP 39, 900 or PhP 9, 500. For rice cropping season of
November 2015 to April 2016, average production is 3.34 MT/ha, while May to October 2016 averages
4.19 MT/ha. As of 2016 there is 86.93% rice self-sufficiency index.

Of the total 5, 791.5 hectares of rice production lands, only 4,337.5 hectares is being &%
irrigation. An estimated 2, 500 hectares is considered insufficient, while the reng
crop yield.

Less than 10% of farmers are not covered by crop insuraz
average land ownership is 1.5 hectare per farmer.

hectares, while backyard activity is wit! .33% ¢ d 0.114 hectares for fish cages.
Main produce are tilapia and he \

Syietected in 32 barangays at 3, 739.95 hectares (PhP 175 mi!'lioh).
hectares (PhP 141.1 million) and 11 barangays at 687.58 hectares

'ategory are 6 barangays at 513.23 hectares (PhP 21.09 million), while 14 barangays at
(%:s (PhP 43.26 million) at low risk category. Slope protection is required in 12 barangays
cares at PhP 15.17 million) at low risk, and 6 barangays (199.46 hectares at PhP 8.19 million)
at moderate risk. No dwelling zone is prescribed in 14 barangays (433.32 hectares at PhP 19.52 million)
at low risk, and in 6 barangays (182.66 hectares at PhP 7.22 million) at moderate risk.

Ormoc City Local Climate Change Action Plan 2019-2030 | 29



Storm surge at low risk is observed in 6 barangays of Lao, Libertad, Liloan, San Isidro, and Sto. Nino,
covering 386.08 hectares (PhP 18.53 million). Above head surge is expected in 162.75 hectares (PhP
8.23 million), chest-deep inundation in 176.47 hectares (PhP 8.32 million), and knee-deep at 46.86
hectares (PhP 1.96 million).

Agricultural Production. Flood risk is observed in 66 barangays at 4, 416 hectares under this land use
classification, however only 32 barangays in 2, 510.17 hectares are productive with value of PhP 125.22
million. At high risk with above 1.5 meters depth are 20 barangays (512.18 hectares) with only 16
barangays (297.60 hectares) productive at PhP 13.16 million. In 19 barangays (348.81 hectares) of
below 0.5 meters flood susceptibility, 16 barangays (308.11 hectares) are productive with value of PhP
15.31 million. Eighteen barangays in 645.27 hectares out of 25 barangays (819.92 hectares) with value
of PhP 29.53 million is susceptible to 0.5 meters to 1.5 meters flood. At low risk category are 10
barangays (283.40 hectares) out of 32 barangays (1, 432.91 hectares), with accumulated value of PhP
17.98 million. Twenty-two barangays (in 975.79 hectares) out of 34 barangays (1, 303.16 hectares) with
value of PhP 49.24 million are categorized with moderate risk.

Landslide risk is observed in 26 barangays (1, 557.87 hectares) from classified 60 barangeys (& 215.87
hectares), with value of PhP 26.55 million. At high risk are the barangays of Mabad@@hs Mablilinao
(155.13 hectares) from 6 barangays (375.57 hectares) with value of PhP 157 #49.76. I \
Mabato is required to have monitoring in 7.27 hectares (PhP 30, 000) ang
hectares (PhP 45, 000). Production is detected in no built zone with 137.25 b

requiring slope protection (134.76 hectares of 436.07
At moderate risk category are 6 productive baranga i
ye del@ited in no built zone
(520.08 hectares out of 1, 144.87 hectares in 15 barang i hee? million, and in areas
requiring slope protection (393.43 hey S O\ .52 ays) with value of PhP
2.07 million.

Storm surge at low risk is a¥
present in 8 barangz VO ) wi of PhP 16.58 million. Six barangays in 385.88
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Storm surge risk is at low category. Chest deep is expected in 0.80 hectares (PhP 12, 800), while above
head surge is expected in 411.52 hectares (PhP 6.58 million) — Lao (303.86 hectares at PhP 4.86 million),
Naungan (69.17 hectares at PhP 1.11 million), and San Juan (38.49 hectares at PhP 615, 840).

Forest Ecosystem

The protected forest zone includes the delineated Lake Danao Natural Park under the NIPAS Act with 2,
1103.43 hectares as ecotourism zone. The area falls within the Bao River Watershed considered critical in
status by the DENR together with other 8 legally delineated watersheds in the region. The forest
production area are located mostly located in the central portion of the city, with vast track of private
ownership. This area also includes the solar farms in Dolores, and geothermal power plant in Tongonan.
All remaining forest lands are classified as protected forest with total area of 15, 508 ha. This includes the
Lake Danao Natural Park under the NIPAS Act with total land area of 2, 110.43 ha, currently being
developed for eco-tourism activities. However, the water quality of the lake is being rehabilitated from
the coliform breakout in 2010. There is a total of 103.07 ha with high risk to rain-induced landslide.

The remaining forest of the city was classified to be residual forest, highly affected by loz
the 1950s to 1960s. This is second growth forest is highly classified as open forest, witi\
holding rain water. This is observed within the vicinity of the Danao Lake whez |

1.5 meters, 539.50 hectares from 0.5 |
Landslide risk is observed in 12 : ; -Wfkre are 6, 169.22 nectares at low risk, and 5, 028.68

Fiectares — Cabintan (41.33 hectares) and Tongonan (7.69 hectares).
dwelling zone and 7.29 hectares requiring slope protection.

Zs. This is primarily detected in Danao at 119.21 hectares — 32.89 hectares, 68.09 hectares,
and 18.2% hectares, accordingly.
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Landslide is detected in 1, 876.13 hectares. At high risk category, are detected no dwelling zone (594.86
hectares) and slope protection zone (654.40 hectares), all in Danao (1, 249.26 hectares). Low risk is
detected in 114.03 hectares, and moderate risk in 512.84 hectares. No dwelling zones are detected in
76.29 hectares (low risk) and 271.84 hectares (moderate risk). Slope protection is required in 34.52
hectares (low risk) and 127.75 hectares {(moderate risk).
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2.1.2 Future climate-related hazards and issues

2.1.2.1 Climate Change Projections

For this plan, the climate data projection for mid-20t" century, average values of climate data covering
years of 2036 up to 2065, will be used under RCP 8.5. This values are recommended for planning activities
by Year 2020, while the late century data (2070 to 2099) projections by Year 2050. Both data are presented
in this section. Data on extreme events from RCP models (CIMPS) are not available in the Philippines.
Thus, the data from the SRES (Special Report on Emission Scenarios of CMIP3) are use as follows: 1398
days are above 35 C, 5199 dry days, and 7 days are above 300mm rainfall of 7300 days in 20 years (2006-
2035).

Temperature Changes in RCP 8.5

Increasing temperature across all The months of MAM and JJA expected to have the extreme
season rise in Temperature, maximum at 30.2 (2020) and ¥8{ C
(2050), increase of 2.3 C (2020) and 4.1 C (205¢

Temperature in C

The lowest decrease is observed on SON of 2020 at 534 mm (-
191.5 mm), while the highest increase is observed on DJF of
2020 at 909.8 mm (or +202.3 mm).

The lowest decrease is observed on MAM of 2050 at 318 mm
(-24 mm), while the highest increase is observed on DJF of
2050 at 1106.4 mm (or +416.9 mm).
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2.1.2.2 Climate Change Impacts
Below discusses the impact of climate change information on level of risks in terms of people affected
and cost, coupled with results from the greenhouse gas emission inventory.

Coastal Ecosystem

Increase (average) in temperature by 2.3 € by 2020. There will be a decrease in income from PhP 14, 300
(5 kgs/day at P130/kg for 22 days) to PhP 8, 580 (3 kgs/day), with 5 hours decrease in working time from
4am-9am to 4am-7am, and 4pm-10pm to 6pm-10pm, particular to 1, 686 or 35% who are directly
conducting open sea fishing. Existing ordinance on off-season for 6 days (3 day before and 3 days after
full moon) is considered on this impact. Regular fishing activity are periodic on the months of July, August,
September, October due to Habagat, leaving fisher folks with active income in 8 months, while absence
or periodic in 4 months. It is noteworthy that increase in number of fisher folks may lead to over carrying
capacity of Ormoc Bay.

Decreased fish catch available to market for consumption may contribute to food shortage currently
accounted at 16, 854 households under food threshold, and 311 households experienced fogfihortage.
Increase in temperature may decrease the current 226.58 hectares of sea grass or g@ef dul to coral
bleaching. There are no possible expansion of marine reserve area or marine protected o¢

Inclease on

practiced. Typhoon events will damage fish pens in Ort
activity during habagat season will be further lessen.

Flooding transports coliform to Ormoc
public health implications.

tolerang®”on erecting human habitat in the area, while the relocation on Sitio Quinto Limbo that is
already included in the Comprehensive Shelter Plan is to be strictly followed. A study to include the
remaining population of Naungan must be commenced. In immediate time, evaluation on the strength
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of housing units to sustain flooding must be conducted, while introducing retrofit works. Low emission
technique in any development such as the tourism hub must be employed.

Urban System

Increase (average) in temperature by 2.3 C by 2020. This will have 11, 460 residential and 423 commercial
customers in 2017 to increase electric consumption due to installation of cooling units. This will increase
GHG emissions of these two sets of customers currently at 22, 615.71 CO2 e and 4, 037.69 CO2 e,
respectively. Temporal demand for work on installation and maintenance of these cooling units are
expected. However, this will also serve as opportunity to implement and introduce passive cooling
mechanisms on structures. The city center is expected to be hotter compared to other areas of the city,
particularly to midland and upland, inviting movement on these areas. Increased demand for water use is
expected, increasing consumption from current average of 30 cubic meter per household each month.
Dry days will also increase tourist visits posing increase in GHG emissions from transportation and electric
consumption of hotels, lodges, and inns.

Cases of dengue is expected to increase, as reproduction of the carrier mosquito is shortened from 9 days

also increase cases of skin diseases from 692 cases recorded in 2017.

Increase (maximum) in precipitation by 220 mm by 2020. Frequent flooding
equivalent to a tripled replacement cost of PhP 64.96 billion. Submergence &
structural stresses to walls, ceilings, and floors and damages to ot4emg

damages of rain-induced landslide at high risk areas w
billion.

?stimate 8, 000 participants of the
flow people (tourists), goods, and services in the

As for fl@¥%ding, residential areas in 29 barangays in 445.17 hectares are at high risk, of which 17
barangays (58.47 ha at PhP 1.75 billion) are with susceptibility of 1.5 meters and above. Social housing
areas are at high risk category in Liloan, Margen, Can-untog, Valencia, and Lao, with accumulated area
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of 52.45 hectares (PhP 1.57 billion). Commercial zones in 22 barangays at 23.95 hectares (PhP 718.5
million) are at high risk with same susceptibility in 7 barangays of Can-adieng, Guiguitingan, Ipil,
Leondoni, Licuma, Mas-in, and Maticaa (covering 1.70 hectares at PhP 51 million).

Flooding on these areas are highly characterized by riverine flooding such cases of Licuma, Liloan, and
Margen along the Pagsangaan River, Ipil along Bubunawon River, and Can-adieng along Malbasag River.
Flood control projects must be in place, and immediate retrofitting of houses.

At high risk to landslide are 6 barangays in 14.70 hectares (PhP 441 million) of residential zone.
Manlilinao (5.94 ha at PhP 178.2 million) and Mabato (4.08 ha at PhP 122.4 million) are the most at risk
barangays.

Landslide risk areas particular those detected at high category in no dwelling zone must be considered
in the resettlement plan, and that require slope protection must implement the latest technology.

This follows retrofitting, installation of rainwater harvester, flood control, and slope protzdi
government buildings. Twenty-nine barangays are at high risk In 39.65 hectares (PhP 1.19 Giilory).
susceptibility of 1.5 meters flood depth in 2.81 hectares (PhP 84.3 million) are the 9 bg '
untog, Don Potenciano Larrazabal, Guinguitingan, Leondoni, Licuma, Mas-in, Maticaa, Ru
and San Jose. Landslide risk is detected in 23 barangays in 31.37 hectares (PhR
risk category are 4 barangays (Gaas, Mabato, Mahayahay, and Milagro) in
million), and 2 barangays (Manlilinao, Milagro) in 7.51 hectares {PhP 225 30 millic\

Flood risk in open spaces is high in 26 t
urban spaces must be designed

There is expected 80% decrease in inland aquaculture due to increase in water temperature from its
current production of 1.3 tons in 50 meter square pen/cage.
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Increase (maximum) in precipitation by 220mm by 2020. The 32 barangays at high risk in flooding at
3739.95 ha will have a value of PhP 202.58 million by 2030. Five barangays at low risk to storm surge at
386.05 ha will have a value of PhP 21.45 million by 2030. There is an average of 50% decreased on

production during typhoon events. There is expected increase in use of electricity for postharvest
activities.

Upland agriculture will have an increased opportunity to cultivate assorted vegetables in 283.4 hectares,
with the availability of water on water impoundments.

Depending on amount of rainfall, flooding may result to 20% to 100% damages on inland aquaculture.

Flooding in the agricultural farms must be controlled, particularly along the Pagsangaan River. The
farmers must be introduced to variety of rice and crops that can withhold long submergence to
flooding. Support infrastructure such as buffer stock, irrigation, and post-harvesting facilities must be
in place, as well as programs such as trainings and information drives. The participation in crop

insurance must be maximized, and must include all farmers.

Upland agriculture must be insulated in damages through applying farming methggd@that ptevent
landslides.

Forest Ecosystem
Increase (average) in temperature by 2.3 C by 2020. The remainingmi
occurrence of wild forest fires, and wildlife migration. This will 3
wildlings. Availability of water from spring sources may decrease. riti . QRiver Watershed
will be exacerbated.

may increase siltation along tributaries,
tree coverage.

ecosysteng T nis does not inform prevailing urban heat effect, but may be considered to establish points of
observation for its further study, and validation.
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Road network test detected the city center towards the barangay of Cogon, Don Felipe Larrazabal, Dona
Feliza Mejia, and San Isidro to expect higher temperature compared to other urban barangays. The city
center has dense and compact built-up primarily for commercial and residential use. Don Felipe Larrazabal
and Cogon are areas for residential, commercial, and institutional uses — including the Eastern Visayas
State University (Ormoc City Campus), the New Ormoc City National High School, and the New Ormoc
City Hall Complex. Dona Feliza Mejia and San Isidro are with commercial and adjacent middle scale
residential subdivisions. This test detected roads as reference of increased temperature, highly detected
on portions of Ormoc-Kananga-Tacloban Road, Veloso Street, and road network in the city center —
including access roads along the Anilao River and Malbasag River.

In terms of settlement density, higher temperature is expected in barangays of Tambulilid and Linao.
Tambulilid is the most populated barangay with 22, 359 residents in 1, 659 households, with 124 houses
made from make-shift materials and 11 informal settler families. Linao is the second most populated with
8,576 peoplein 2, 137 households, with 91 make-shift houses, and 224 informal settler families. Detected
also are portions of residential areas of Cogon, Punta, and Don Felipe Larrazabal.

Enclosed in these two poles are the urban coastal areas of Batuan, Alegria, Punta, and Lizdp, where
temperature may also increase during dry season when there is high evaporation rate in_@fmoc Ray. This

The canopy on these areas are detected to be within 1 meter to 5 meters, indicating presence of
commercial and settlement infrastructure with probable sporadically located and short vegetation. Its
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identified expansion of urban corridor to the north is detected to have the same canopy level currently
characterized by sporadic commercial buildings, series of settlements, and sugarcane plantations.

Canopy test confirms the presence of agricultural production zones and human settlements in between 0
meter to 1 meter. This aligns with observed impact of intense heat in agcricuture such the case of 2015-
2016 El Nino amounting to PhP 22.453 million in six barangays of Curva, Lao, Licuma, Margen, Rufina M.
Tan, and Liloan. Canopy along river is detected within 1 meter to 5 meter, and can be attributed to short
grasses and shrubs. This detects that the intact forests are located in the midland of Dolores, Hibuna-on,
Cagbuhangin, Cabulihan, Concepcion, Juaton, Magaswe, Bagong, and Milagro. The planned industrial
expansion in Luna and Dolores may decrease the land area of these intact forest.

The canopy in the midlands northeast of urban center are highly characterized by pineapple and
sugarcane plantations. The upland forests in Danao, Cabintan, Tongonan, Ga-as, and Liberty are detected
to have patches of thick canopy. These areas are within the critical adjacent watersheds of Bao River,
Pongso River, Mainit River, and Binhaan River.

) Caopv may refer to roofs of building and houses, top of trees or any other

vegéx r, and other structures elevated from the ground. This assumes the following:
Color Height of Canopy Assumption
Gray below 1 meter Agricultural lands, shrubs,

grasses, and short vegetation
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and structures, other natural
features below 0 meter

Red 1 meter - 5 meters Human settlements,
commercial buildings, tall grass
or shrub vegetation, and other
Infrastructure

Green 5 meters — 30 meters Intact forest vegetation, based
On average maximum height of
tropical trees

No color 30 meters above Not intact forest, taller trees in
maximum in scattered
location, and other structures
Test are conducted in ArcGIS 10. Requires the following data sets — digital surface model and digital
terrain model. Road network, settlement points, and building footprints are overlaid.

Road network (line) density test. This assumes that presence of road and its proximity indicate

presence of urban structures where people dwell and conduct business. This assumes that.alfT8ad
networks as well surrounding structures are made of concrete materials that may intex

temperature and where no regulation initiatives are being implemented (i.e., trees along 1€
roofing). Road density may provide compactness or absence of spaces among
obstructing wind circulation. Performed in Line Density module of ArcGIS 10°Rs
line shapefile. Building footprints and settlement points are overlaid.

Settlements (point) density test. This assumes that density (based ¢
housing structures will cause intensification of heat, absez

Point Density module of ArcGIS 10. Requires settlement
networks are overlaid.

Interpretation and sense-making

ved. Areas of the building (residential and
stwork will initially signify absence of canopy. Advanced tree
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Compounded risk with geologic hazards
There are 3 tectonic earthquakes recorded in 2017, which epicenter falls within the city. The strongest
was on 6 July 2017 at magnitude 6.5 and intensity level 7, with depth of focus at 2 kilometers. This resulted
to landslide within the forest areas damaging road networks to Danao Lake. The whole city is susceptible
to earthquake categorized at intensity 8 in agricultural production zones, urban center, and highlands
around Danao Lake down to the midland, while the remaining areas at intensity 7.

Table 3. Timeline of earthquakes with epicenter within Ormoc City

Magnitude Intensity

Depth of focus

Location

23July1877 |55 " | # i # #
15 December | 4.8 Vi # = #
1999
27 July 2016 o : Vi 5 Kilometer 11.00°N, Tectonic
G ' i 124.62°E-002 |
kmN79°Eof |
Ormoc City
: {Leyte)
6 July 2017 6.5 Vil 2 Kilometer 11.11°N,
124.69°E - Gas
10 July 2017 5.8 Vi 3 Kilometer
23 August 51 \ Tectonic
2017
|

formation
The soils a7e typified into San Manuel Series (silt, silt loam) in the production zone, Umingan Clay Loam in
the city center and south urban zones, and Guimbalaon Clay in between settlements along the coast and

2nd stiffness of soil. This is likely to happen to areas
ressure moving soil particles. High susceptibility to liqguefaction

<0 deposits of alluvium (clay, silt, sand, gravel) at frequent intervals, usually in flood plains.
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midlands. Hydrosols (soil frequently covered with water) are found in the large portion of San Juan, and
strips of land mass along coast in Lao and Naungan.

San Manuel soil has relief of level to slightly undulating, moderate water retention, good drainage, and
moderate to rapid permeability. It has a mean annual soil temperature higher than 22C isohyperthermic.
Its rooting depth is more than 1 meter deep. This is a non-calcareous soil. This is classified to be suited for
agricultural production due to its high soil fertility characteristics — pH 6.5 (neutral), very high base
saturation, moderate to high nutrient retention, and moderate organic matter.

Table 4. Description of San Manuel Series

Depth cm Description
. 06 Brown to dark brown 10YR 43 moist silt loam fine to medium granular structure loose
many fine to medium roots many fine inped pores abrupt smooth boundary
6-36 Dark yellowish brown 10YR 44 moist sandy clay loam moderate medium subangular

blocky structure firm many fine roots few medium and many fine open tubular pores
clear smooth boundary E
36-69 Very dark grayish brown 10YR 32 moist clay loam moderate fine to medium subzgzular

: blocky structure friable few fine roots few fine tubular and many fine mped aoreswradual
smooth boundary
69-90 Brown to dark brown 10YR 43 moist silt loam moderate fine to media
blocky structure friable very few fine roots few fine tubular and
gradual smooth boundary
90 below | Dark yellowish brown 10YR 44 moist clay loam fine to

permeability. Rooting depth is deeper than 1 meter, and
attributed with gravel and pebbles along river networks.

¥scription
am moderate very fine subangular blockv

rk brown 75 YR 44 moist clay moderate fine subangular blocky structure firm when
7oist very sticky and very plastic when wet common fine inped and vesicular pores
common fine roots common red and orange mottles many black and gray mottles
interfingering clay slickensides clay skins diffuse and smooth boundary
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Depth cm Description

70-99 Strong brown 75 YR 46 dark gray 5 Y 41 and very dark gray 5 Y 31 moist silty clay
moderate medium subangular blocky structure friable to firm when moist slightly sticky
and plastic when wet many fine tubular and vesicular pores many black 75 YR N3 and N2
mottles saprolite slickensides clay skins diffuse and smooth boundary
99-124 | Red 25 YR 46 dark gray 5 Y 41 and very dark gray 5 Y 31 moist silty clay moderate
medium angular to subangular blocky extremely firm when moist slightly sticky and
slightly plastic when wet common very fine vesicular pores very many black 75 YR N3 and
| | N2 mottles slickensides saprolites gravels

The midlands to highlands are with taxonomy of entisols, inceptisols (ranges from very poorly drained to
excessively drained occurring on mountain slopes with active weathering [depositing sediments)] to river
valleys), ultisols (observed mostly in humid climates with precipitation deficit which base saturation is
concentrated in shallow depth), and alfisol (holding water at less than 1500 kPa tension for least 3
months).

and low nutrient retention.
Table 6. Description of Guimbalon Series

Depth cm
0-15

and common fine tubular pores few Mn co)
present clear wavy bound zeuip

15-39 i iLg Boarse ubahgular blocky breaking to

39-69

cllowish % ' and red 10R 48 moist silty clay weak fine to coarse
\ar blocky\strusure firm few fine roots few fine inped pores clear smooth

’n and urban zones, the geological process of its formation from river deposits in recent
epochs imipediately post susceptibility to liquefaction. Further, its composition from fine granular to sub-
angular block allows high mobility among the soil particles on water. The same characteristics are
observed in the upland soils. Earthquakes with magnitudes comparable to July 2017 event or higher may
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occur periodically due to active volcanic activity in Leyte Island. This may continuously post stress to the
soil strength that may cause an actual liquefaction event.

Increase in temperature will result to increase in soil temperature decreasing its clay component and
increasing its silt component. Soil tend to have its maximum aggregate stability on temperature beyond
30C. However, this will decrease moisture content and water viscosity, while increase the activation of
carbon degradation by microorganism adding to CO2 production. This may naturally prevent liquefaction,
but will negatively impact the agricultural productivity.

Increase in precipitation at the production and urban zones will result to flooding that further transport
the alluvial materials, increasing its height deposits. This will increase the volume of soil susceptible to
liquefaction. Banks degradation, widening its opposite distance, along the Pagsangaan River is observed,
exhibiting weak soil composition. A big flooding event followed by a high intensity earthquake will be
significantly disastrous. Rainfall in the city is evenly distributed throughout the year.

Tsunami event will cover the whole area of barangays Naungan, Linao, Punta, and Alegria. It will affect
half of the area including the mangrove areas in San Juan, and Lao, and urban areas of Tambuli

Even there are no recent records of ground shaking triggering these hazards, co¥
one-time event can post maximum disaster with prevalence ¢
conditions for liquefaction, with the same areas where tsunami is su

S
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Figure 17. Liquefaction Susceptibility Ma, Ormoc City
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— 1 masl - 5 masl

__ Barangay Boundary
B niand Waters
—— Road Network

Figure 18. Elevation Test of Ormoc City

Ormoc City Local Climate Change Action Plan 2019-2030 | 47



Ormoc City Local Climate Change Action Plan 2019-2030 | 48



Ormoc City Local Climate Change Action Plan 2019-2030 | 49



2.2 Greenhouse gas emissions and reduction efforts

2.2.1 Summary of GHG accounting results

The greenhouse gas (GHG) inventory of Ormoc City is conducted to produce a baseline of its emission
level in community-level (city level). The observation year is 2017. Its inventory is processed through the
GHG Inventory Quantification Support Spreadsheet developed with Community-level GHG Inventory for
Local Government Units in the Philippines User’s Manual by the Climate Change Commission.

Data Gathering and Information Development

Data and information development for the inventory is implemented through a multi-stakeholder
approach. The following data types are gathered from the following offices.

Fuel consumption (based on annual sales) | Business Permits, Licensing and Franchising Office
Fuel type Land Transportation Office — Ormoc City
Population, fuel use, household City Planning and Development Office

Electricity consumption (residential, Leyte Electric Cooperative V

commercial, other uses)
Agriculture and Livestock data _ | City Agriculture Office

Solid Waste data Environment and Natural Reami

Waste Water Data g : Environment and Natuza

- L : | Health Office

Forest Data City Planning z

Inventory Results and Interpretation

emission is break into two: Scope 1 emissions are GHG §
Scope 2 emissions are emissions within i itori \urced cutside. Scope 1 emissions
accounted 64.21% of which 43.32% i

emission accounts for almost 5 million | ' ? 4, 338 hectares of farmlands for
rice production.

commercial use at 2.67% (or 4,037.690308 tonnes of CO2e). In 2017, LEYECO V recorded the
following break of electric consumption — 36, 995, 769 kWh (residential); 6, 484, 972 kWh (commercial),
and 45, 125, 295 kWh (other uses).
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It is noteworthy that the 15375.89 hectares of forestland translated to removal from sink of 53, 277.459
tonnes of CO2e, decreasing the emissions by 35.17%.

__Greenhouse Gas Inventory. 2015-2017

! == Sl Fuel [Residential]
w8 ST Fuel [Commercial]
mem S1- Mobile Cambustion

Tavea E mam S} Sokid Waste
S mam 51 Waste Water Greenhouse Gas Emission, Scope 1 (Land Use)
" mmm Sl Agocultural-farming Sokd Waste
120000 s S1: Agriceltural-Livestock Waste Water

mms S1 Sobd Wasts Management
w81 Removal from Sink (-}
= 52 Electrc [Residential]

Hobuie Combuston

E
g

|
|
|
l
|
i

GHG Emissions (i tonnes CO2el

Agricuitugy-Livestock

2016
Inventory Year

Greenhouse Gas Emission <

Gresnhouse Gas Enussion, Scope 1 (Removal from Simk)
Electre [Rendentual]

Educhric {Commencial]

Rasmoval from Sok

Etectrc ol se)
Scope 1E
Scope 1 Emmsions {Land Usel o cope  Emussions

rentory for Year 2017, Ormoc City

of about 15,149.32 tonnes of CO2e. An ideal scenario at 131,016.14 tonnes of CO2e requires decrease in
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production area, waste generation, and fuel use, while maintaining the current forest lands (no changes
on sink). This is a further decrease of 4% from target.

However, a mid-range scenario, a plausible scenario is calculated at 167,498.18 tonnes of CO2e with
consideration of agricultural lands expected to expand and increase its production, while decrease on
human activities that generate waste and fuel use be significantly decreased, with sink also decreasing.
This scenario will result to further increase of 36, 482.04 tonnes of CO2e or 11% increase compared to
baseline or 23% more (31, 154.29 tonnes of CO2e) versus ideal. This emission is still below 15% from the
BAU scenario in 2030.

Projection of Greenhouse Gas Emission (Not BAU vs BAU), By 2030

- Agficuiture
ws Waste

e Transportation
. Forest

M Energy

GHG Ermyssions (in tonnes CO2e)
GHG Emissions (in tonnes CO2e)

BAU Scenario
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2.3 Decision Areas and Summary of Technical Findings

The following are areas of the city for GHG emission sectors where climate change impact are observed
and climate adaptation and mitigation interventions are to be pursued.

1. The valley character of Ormoc provides physical susceptibility to flood events due to huge
amount of precipitation in two major watersheds — the urban development center within Ormoc
(Anilao-Malabasag) Watershed, and the production zones with human settlements in
Pagsangaan Watershed, particularly along the river traversing from the north boundary shared
with Kananga down to Ormoc Bay. Coastal areas as well as the lower portion of the production
zones are also susceptible to storm surges. A huge flood control project was implemented in
1998 to 2001 along Anilao River and Malbasag River that significantly abated flood events in the
city center. Recent typhoon records show occurrence of more than 4-hour flooding, once every
two years in the production zones. The two extreme typhoons recorded are TY Uring (Thelma) in
1991 causing flash floods in Ormoc Watershed, and TY Yolanda (Haiyan) in 2013 with strong
winds, both destroying agricultural produce and building structures. The same flood prone areas
are susceptible to geologic hazard such liquefaction (soil are formed from alluvial depzggits) and

these areas due to water saturation. Recent records show three events in 201 %4
above 5.0 and intensity of 6. There is active volcanology in Leyte Provincz

region. The remaining intact forest are observe
Milagro.

héctares of mangroves in Naungan, San Juan, and Lao, leading to fish migration.
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Urban Ecosystem.

TUL. Increase in electric consumption of 11, 460 residential and 423 commercial establishments
for cooling units, primarily to 42 urban barangays where heat will be more intense due to
compactness of concrete buildings that do not employ passive cooling architecture. This will lead
to migration towards the upland areas.

TU2. Increase in demand for water, increasing consumption from current average of 30 cubic
meter per household each month.

TU3. Increase in cases of dengue, as reproduction of the carrier mosquito is shortened from 9
days to 5 days, in 30 C and above condition. It may also increase cases of skin diseases from 692
cases recorded in 2017,

Production Ecosystem.
TP1. Decrease in net income of rice production from PhP 165, 000 (PhP 13, 750/month) by PhP
31, 350 down to PhP 133, 650 (PhP 11, 137.5 /month) on two cropping season per year on 4, 540
rice farmers and 794 corn farmers (increase by 1 C leads to 10% decrease in production).

TP2, Decrease in water supply for irrigation covering 4, 337.5 ha of total 5, 791.54

are expected, posting 10% to 15% yield decrease.
TP3. Decrease by 80% in inland aquaculture due to increase in water temz
production of 1.3 tons in 50 meter square pen/cage.

Forest Ecosystem.
TF1. Occurrence of wild forest fires, wildlife migration, and
508 remaining forest lands.
TF2. Decrease in volume of water in spring soL(ft
Watershed.

b. This expected changes in rajfyt. i result to t

Coastal Ecosystem.

participants of the informal economy, related to disrupted tourist flow due to suspended sea and
air transportation.
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RU4. Flood event that will submerge schools and roads due affecting its operations, requiring
adjustments and retrofitting on building, drainage system, roads, and bridges.

RUS. Increase cases of vector borne diseases and water-borne diseases, with 5% increase in
hospitalization cost compounded yearly.

Production Ecosystem.

RP1. Flood event that will damage production in 32 high risk barangays at 3739.95 ha valued at
PhP 202.58 million in 2030.

RP2. Decrease of 50% in production every typhoon events,

RP3. Increase use of electricity for postharvest facilities

RP4. Flood event that decrease by 20% up to 100% on inland aquaculture production.

RPS5. Increase water saturation that will enhance conditions for liquefaction.

Forest Ecosystem.
RF1. Landslide event on highly saturated and scattered forest cover areas, particularly in Lake
Danao.

RF2. Increase in siltation along tributaries transported by surface water run-off.
RF3. Increase in under-ground water recharge.

6. The following are the identified opportunities with these changes in
a. Increase in temperature

This change may lead to temporal demand for mechani

This may possibly lead to open business opportunities

may stabilize the flow of tourist. (TO1)

Changes in rainfall

mercigi use at (2.67%). (GHG1)
st sinks translated to removal of 53, 277.459 tonnes of CO2e, decreasing the emissions
¥ 35.17%. (GHG2)

Increase in temperature and rainfall will increase the demand of electricity in all types —
residential, commercial, and public uses. This will be high in the urban zones particularly in
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residential use. Emission from the transportation sector will also increase due to movement
of people towards the upland due to heat in urban center, and area expansion of the urban
corridor. (GHG3)

d. Agriculture sector will remain the biggest contributor, with expected increase of 5% in
productivity every five years. However, expected land conversion on these lands toward
urban use, particularly along the roads of the urban corridor expansion will increase GHG
emission. Intense heat fastens microbial-level degeneration that will be available CO2. (GHG
4)

e. Opportunities for reduction includes utilization of low carbon emission technologies and
appliances in urban areas, implementation of renewable-energy fueled transportation
system, expansion of tree cover (carbon sinks) in parks and open spaces, and rehabilitation of
mangrove and forest ecosystem. (GHGS5)

8. Typhoon events with storm surge is currently at low risk, however a one-time event may affect
109,880 people equivalent to a PhP 32.97 billion. These areas coincides where high risk of flood
and high susceptibility of liquefaction are detected. Storm surge alert 4 was issued du#l 3 TY
Yolanda (Haiyan) in November 2013 with 5.3 meter surge tide.

3
QN
§Q

N
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Decision Areas in the Coastal Ecosystem and Production Zones

with Settlements (West)
L : b

S tines ano Tramcon Zene 3

Bz, Bounaary

Bottom: Land Use Map (left), Spatial Strategy Map (right)
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Flood Susceptibility
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Top: Denfity Test (left), Canopy Test (right)
Bottom: Flood Risk Map (left), Flood Susceptibility Map (right)
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Storm surge Susceptibility

[ Pr—
e L L

Top: Land€iide Risk Map (left), Landslide Susceptibility Map (right)
Bottom: Storm Surge Risk Map (left), Storm Surge Susceptibility Map (right)
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Top: Earthigzake Susceptibility Map (left)
Bottom: Liquefaction Susceptibility Map (left), Tsunami Susceptibility Map (right)
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Decision Areas in the Urban System (Center)

evation
== 10 mas! and sbove
Hmesi - 10 mast

Top: Base“Map (left), Elevation Map (right)
Bottom: Land Use Map (left), Spatial Strategy Map (right)
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Top: Density 7 est (left), Cah;py Test (right ‘
Bottom: Fiood Risk Map (left), Flood Susceptibility Map (right)
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Bottom: Storm Surge Risk Map (left), Storm Surge Susceptibility Map (right)
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Top: Earthguzke Susceptibility Mép (left)
Bottom: Liquefaction Susceptibility Map (left), Tsunami Susceptibility Map (right)
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Decision Areas in the Forest Ecosystem, Upland Production Zones and other Urban Areas (East)

» P 4 = KO3,

t"“ 1‘

Upiand Ecosystem

o

Top: Base Map (left), Elevation Map (right)
Bottom: Land Use Map (left), Spatial Strategy Map (right)
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Bottom: Flood Risk Map (left), Flood Susceptibility Map (right)
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Top: LandsPde Risk Map (left), Landslide Susceptibility Map (right)
Bottom: Storm Surge Risk Map (left), Storm Surge Susceptibility Map (right)
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Top: Earti*quake Susceptibility Map (left)
Bottom: Liquefaction Susceptibility Map (left), Tsunami Susceptibility Map (right)
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3. Objectives and strategies of the plan

Review of city’s vision and goals

The development of the Comprehensive Development Plan 2017-2027 and Comprehensive Development
Plan 2017-2027 are guided by the city vision and over-all development goals below. These are reinforced
by 85 specific goals and objectives in four areas — physical, social, economic and institutional. Each sector
has goals and objectives. Physical sector covers infrastructure, utilities and transportation; urban design;
heritage sites; and environment. Social sector covers services and housing. Economic sector covers
commerce, industries, and trade, and tourism.

Ormoc City as the agro-commercial and industrial
gateway in Eastern Visayas and the Renewable
Energy Capital of the Philippines; with a growth-

inclusive economy, in a disaster-resilient
environment, administered by an accountable
local government.

Lead in specific areas based on the city's unique
features and assets

Draw on key functional roles ts sotd local
growth
Over-all Development Goals
Better equip mdnnduals

undertake prog

The initial list of goals are assessed to be articulated either as strategy or program/project/activity.
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However, few goals are properly articulated but seemed to fall short on being specific, measurable and
relevant.

These adaptation goals are articulated in terms of increasing the adaptive capacity of people and the
ecosystem in order to reduce its vulnerabilities.

The following are the adaptation objectives developed for each ecosystem.

Table 7. Adaptation Objectives, Coastal Ecosystem

Technical Analysis Adaptation Objectives Indicators
TC1,RC2 o Increased income by 50% of 1, | 1, 686 fisher folks with income
686 fisher folks (35%) by 2020 | of PhP 21, 450 (based from =~ |
(cA1) ' current income, close to current
' household poverty threshold of
- [PhP 21, 003 (rural) and] PhP
21 595 {urban), Skg per day
TC2 Enhanced quality of existing
mangrove forest (CA2)
RC3 : Improved water quality by 2025
: (CA3)

Table 8. Adaptation Objectives, Urban Ecosystem

Technical Analysis Adaptation Objectiv :

TU1l, RU2 Improved design of hQlsi , buildings
units and commercial :

TU§ ) ) of cases

Cost of investment (in PhP)

No. of people and households

Average household income (in

%% in 2020, 10% in 2025, and PhP)

| 25% in 2030 (UAS)

' Improved conditions of No. of buildings

institutional buildings (UAB)
Improved design of roads, Length of roads, sidewalks, and
sidewalks, and drainage systems | drainage systems (in km)
{UA7)
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Technical Analysis Adaptation Objectives Indicators
RU5 Decreased cases of water-borne | No. of cases
| and vector-borne diseases by
| 2030 (UA8)

RO1 Improved design development | Volume of water collected,
and re-development of parks stored, and used

and open spaces, ecotourism ' '
spots and cultural heritage sites
(UA9)

Table 9. Adaptation Objectives, Production Ecosystem

Technical Analysis Adaptation Objectives Indicators

TP2 ' Increased irrigation efficiency on | Irrigation coverage (in
1,150 ha by 2025 and 2,300 ha hectares)

by 2030 (PA1)
TP2 Increased coverage of irrigation | Irrigation coverage (i
| by 200 hain 2020, 700 ha in | hectares)
2025, and 1,400 ha in 2030 }
(PA2)

TP1, RP1, RP2, RP5 Increased rice yield by 47%

equivalent to 1.6T/ha, from
3.4T/ha to 5T/ha and attain
100% rice self-sufficiency by
2030 (PA3)

| TP3, RP4 Improved fishery pi
? 2030 (PA4)

RP3

and its capacity
Production yield (in tons)

Indicators
Area of forest (in hectares) with
improved vegetation

Table 11.

pifation Objective
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Technical Analysis Mitigation Objectives Indicators

GHG1,2,3,4,5 | Decreased GHG emissionsby | GHG emissions in tonnes of
L 10% compared to 2017 baseline | CO2e e
| by 2030 (M01) : Presence of canopy cover in
e : : Urbanareas . -

| Reduction on non-renewable
fuel use (in tons) G
Increase on renewable sources
of energy (intons)
Upland areas with intact and
closed forest

Plan strategy is maximizing the co-benefits of climate actions
This plan intends to maximize the benefits of achieving adaptation objectives and mitigation objectives.
In particular, rehabilitating and increasing stability of flood prone mangroves areas (coastal) and landslide
prone forest areas will keep the major carbon sink intact. This is complemented by inclusia# of tree
covering on redesigning parks and open spaces for water capture, storage, and use. Furtha@, inclision of
trees and other vegetation must be adopted on improvement works on road, draind8& @nd b\ildings
susceptible to high volume of water. Trees and these vegetation may consider.4flli

change impacts.

Approaches and strategies on plan implementation
The city has four points of general strategy in implemet ! zholder engagement,
policy-backed projects and initiatives, i )

encouraged. The city will be actively seeking funding assistance from the private sector and other funding
agencies.
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Monitoring, reporting and evaluation. The city must conduct regular monitoring of its projects, for regular
assessment of its progress. These reports must be available to the public. This includes annual conduct of
greenhouse gas inventory.

List of policy requirements
In order for this plan to be effective, the following policies are needed to be adapted.

Local Ordinance on Open Sea Fishing Regulation in Ormoc Bay. This policy will dwell on the regulation on
number of fisher folks to be permitted for open sea fishing. Increase on number on currently registered
fisher folks may lead to carrying capacity issues. Strict regulation of registration and monitoring of fishing
activities will be conducted led by the City Agriculture Office — Fisheries Division. (CA1, CA3)

Local Ordinance on Green Building Architecture. This policy will require the exhibition of low-emission
development principles on new building applications. This will include passive cooling, water-saving
technologies, greeneries, and other possible efforts on the development. This will also encourage the
existing buildings to retrofit or renovate. (UA1)

implementing and monitoring action plan, and
action. (Cross-cutting)

Key disas#zr risk reduction and management project
The main source of flooding in the production zones with human settlements is the Pagsangaan River.
This affects the eastern portion of the city particularly along its bank, traversing from municipality
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boundary of Kananga down to Ormoc Bay. Flood expands up to the depressions in the barangays of
Libetad, Tambulilid, and Sto. Nino towards the major urban network along its minor tributaries.

This river is responsible to the soil formation in this area that is highly fertile for planting. This also serves
as the natural drainage of flood. Increase on received amount of rainfall in Pagsangaan Watershed, even
without typhoon event, will ensure rise in the water. Typhoons enhance this flooding as the case of TY
Urduja (Kai-tak) in December 2017 classified as tropical depression, maximum winds of 55 kph and
gustiness 90kph, when it landfall in Samar Island. Its rainfall recorded in 15 December 2017 are as follows:
347.4 mm in Catarman, 331.2 mm in Catbalogan, 155 mm in Borongan, and 109.6 mm in Guiuan. This
enclosed the barangays of Liloan and San Juan with water, submerging farm lands, houses and roads. This
also resulted to outflow on fish pens, resulting to dispersal of produce.

It is reported that concrete flood control along the banks in the upstream in Bayog and Rufina M. Tan is
slowly degrading due to soil degradation. The same is observed in the same structures downstream in
Liloan. Distance between opposite banks without flood control or vegetation is observed to widen.

Controlling the water outflow will dramatically decrease the risk of these areas to riverine fooding.
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4. Programs, Prajects, and Activities

This section outlines the sets of initiatives the city wants to pursue to increase adaptive capacity and
decrease vulnerability, particularly on areas with high risk on climate-related hazards.

Activities. These are one-time or continuous initiatives that primarily target capacity building among
target beneficiaries.

11

Training of staff for coastal resource management. This is a capacity building activity that will
introduce management approaches of the coastal ecosystem, in particular to its conservation,
protection, and expansion. The participants are the staff of the City Agriculture Office — Fisheries
Division, and barangay officials of the following coastal barangays —San Juan, Lao, Naungan, Linao,
Punta, Batuan, Alegria, Tambulilid, Can-adieng, Camp Downes, Bantigue, Ipil, San Antonio,
Danhug, Macabug, and poblacion barangays 1, 2, and 12 in. This is to be implemented in 2019,
requiring PhP 500,000.00 and technical expertise. This will be led by the Fisheries Division with
the Department of Agriculture of Bureau of Fisheries and Aquatic Resources, and other non-
government organizations. (CA1, CA2, CA3)

Information and education campaigns on solid waste management. This initiatis

partners, and private institutions. (UA4, MO1)
Comprehensive enlistment of farmers to crop insurance. Tt

major calamity. There is remaining 10% of farme
the Department of Agriculture. (PA3, PAG)

Conduct of farmer field school. Tj ends to widen understanding and
introduce sustainable approacl ondThis targets the 4, 540 farmers

registered to the leag : ice. Tus will be implemented with the
3 Training Institute. (PA3, PAB)

Projects on knowledge base development. These are sets of projects intended to identify scientific
recommendations based on research and assessments.
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1.

Biodiversity assessment. This intends to update the current state of flora and fauna in coastal and
terrestrial (particularly forest) ecosystems — its quantity and quality. This intends to identify hot
spots of the adverse impact of climate change, as well as solicits for it management and
development approaches. This study will specifically provide inputs in the formulation of Forest
Land Use Plan and the Danao Lake National Park Management Plan. This will be implemented in
2019. This will be administered by the City Planning and Development Office with close
coordination with the City Agriculture Office and Environment and Natural Resource Division.
(CA2, FA1, MO1)

Comprehensive hydrology study. This intends to develop extent of flooding scenarios based on
rainfall amount, volume of collectible water for urban use, and identification of new water source.
This also recommends on design of water impoundments in agricultural zones with emphasis on
trade of use of space. This will provide inputs in the development of Sewerage and Drainage
Master Plan. This will be implemented in 2019.This will be administered by the City Planning and
Development Office, co-led by the City Engineer’s Office, with the City Agriculture Office, Ormoc
Waterworks Office , and the Environment and Natural Resource Division. (PA1, PA2, PA3, UA7)
Installation of climate monitoring system and facilities. This intends to establish a neéfwork of

making on disaster response and adjustments on climate change prOjects Thls e
of climate monitoring station operated by the CAO. This will be implemezd
led by the City Planning and Development Office, with the City G
Management Office and City Agriculture Office. (Cross-cutting)

Fie protection,
he Department and

Ormoc Bay in order to ensure catch production, which is expected to decrease with climate
change and degrading water quality. This will benefit 1, 686 fisher folks. This is led by the City
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Agriculture Office — Fisheries Division. This will be implemented in two years from 2019 to 2020.
(CAL)

Construction of artificial reefs. This intends to create zones in Ormoc Bay favorable for fish
reproduction, and limit its migration. This will ensure continuous presence of fish in the bay. This
will benefit 1, 686 fisher folks. This is led by the City Agriculture Office — Fisheries Division. This
will be implemented in two years from 2019 to 2020. (CA1)

Design and development of fish port complex. This intends to provide support facilities that will
ensure storage, transport and market link of fish catch. This is an on-going development, expected
to end by 2020. This is led by the City Engineer’s Office with the City Agriculture Office-Fisheries
Division. (CA1)

Forest beach project. This intends to enhance and expand the coverage of mangroves along the
coast of Ormoc Bay. Priority areas are in San Antonio, Macabug, and Naungan with aggregate area
of 50 hectares. This will be implemented for two years, 2019 to 2020, for planting, nurturing,
maintenance, and protection. (CA2, MO1)

Toilet design study and implementation. This intends to develop feasible structural requirement
for household septic tank along the coastal barangays. The septage from these :
considered the cause of high coliform presence in Ormoc Bay. Priority areas inclug!
populated barangays of Linao, Punta, Naungan, Camp Downes, Bantigue, i
Danhug, and Macabug. This will be implemented in 2019. This will be led bugsi
with the Ormoc Waterworks Office , City Engineer’s Office, and
Resource Division. (CA3, MO1)

in the area must deploy low emi §§i
conditions of the place 4
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2. Installation of vertical gardens (urban wall gardens). This project intends to showcase the use of
vertical gardens in absorbing heat in government buildings — city hall, health center, barangay
hall, and school. This will be implemented in the urban center, primarily in the Ormoc City Hall
and the Ormoc City Central School. This is also to be implemented in the site development of the
public market complex and a proposed commercial-parking building (old Gaisano building). This
is to be implemented in 2019 to 2021, with City Disaster Risk Reduction and Management as lead
implementing agency. (UA6, UA9)

3. Improvement of roads, sidewalks, and drainage system. This intends to develop a street network
that is characterized by tree cover to absorb heat, with sidewalks made of permeable material
that allow rainfall to drain, and drainage that optimally catch water. This will be directed to a
water treatment plant for reuse. This is identified to be implemented in city-managed roads —
Hermosilla Drive, Lilia Cogon Street, Real Street, Rizal Street Extension, and Veloso Street. This
will be considered in the formulation of the Drainage and Sewerage Master Plan. The plan
formulation is an on-going initiative, expected to end by 2019. The improvement is from 2019 to
2030. This will be led by the City Planning and Development Office and the City Engineer’s Office.

(UA7)
4. |Installation of water treatment facility. This initiative intends to install a z@chnd ogy or
infrastructure that will allow the re-use of rain water and waste water. This alig® <4tk thdintent

to capture water taking advantage of frequent rain, and to reduce wz

Aquatic Resaces. This will be implemented from 2019 to 2021.

a. Introduction of climate-ready variety of crops. This intends to introduce rice variety that will
be highly resilient on flood or drought. Further, aside from rice, crops that will grow optimum
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on weather changes will be introduced (multi-cropping), diversifying their produce and
ensuring income all year round. (PA3)

b. Transition support in change cropping pattern. This intends to introduce a new cropping
pattern in consideration of climate changes and multi-cropping. This will ensure
synchronization on produce that will allow better market linkages. (PA3)

. Construction of irrigation canals. This will expand the coverage of the irrigation ensuring
better production. Absence of irrigation kept production 10% to 15% below optimum
production. This will be implemented with the National Irrigation Authority. (PA1, PA2)

d. Construction of water impoundment facilities. Based on recommendations of the hydrology
study, sites for the construction of water impoundment facilities will determine with
alignment on the construction of irrigation canals. This project is also expected on production
areas in the midland and upland, with vegetables as main produce. (PA3)

e. Establishment of production areas implementing sloping agriculture land technology. The
production areas in the midlands and uplands will be introduced with SALT approach in order
to lessen changes on natural topography. The suitable crop species must be properly
identified, particularly those that strongly hold the soil and minimally alters ji
composition. (PA3)

f.  Fingerlings dispersal. Based on the recommendation from the blOdIVe....
fingerling dispersal, bangus and tilapia, will be implemented for ir
(PA4)

Office. (PA5)
Design and constry

economic enterprise (Phase 2). This will be led by the City Disaster Risk Reduction and
Management Office and respective offices. This is scheduled in 2019. (M0O1)
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3. Waste to energy technology deployment. This intends to engage a private entity to deploy waste
to energy (W2E) technology aligning with the solid waste management program. This intends to
include adjacent municipalities of Kananga and Albuera in this initiative. (MO1)
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5. Monitoring, Validation, and Reporting

This requires an executive order forming and mandating a technical group (i.e., climate change action
committee/council) to monitor, report and validate the progress and completion of these initiatives. This
must be composed by the climate change action champions of each concerned departments.

The technical group must meet quarterly to report updates on the project development. The report must
include the quantity and quality of progress, in particular the key indicators in achieving the objectives.
Monitoring must be conducted monthly or frequently as necessary by project development officers.
Validation must be conducted right after submission of monitoring report by project evaluation officers.
These two reports must be synthesized to the quarterly report, and must always be readily available.

The reports must be circulated monthly for immediate feedback.

A synthesis of the quarterly reports must be made available on the submission of annual accomplishment
report to the Local Chief Executive, and other requesting parties. All reports must be communicated to
the public regularly.
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Table 12. List of programs, project&wnd activities

7 8 Score

Ranking

Program, Projects, Initizt; Objectives Technical Timeframe Lead
\ Findings Agency

Training of staff for'@astal TC1, B2, CAO
resource management TC2, RC3 (Fisherie | 500,
5) 000.

00
Information and education RU1, Continuous | PAO, PhP 1 3131313130333 24
campaigns on solid waste ENRD 100,
management 000.

00
Comprehensive enlistment of CAO PhP D 31313123333 23
farmers to crop insurance (Crops) |1,

000,

000.

00
Conduct of farmer field school PA3, PA6 CAO PhP 5 213/ 31313/ 8341 2 22

Community-based surveillance UA2, UA3, 2 313132131313 |3 23
and monitoring of diseases UAS
Lot acquisition for housing UA4 2 3133473 3353 o

Projects on knowledge base devz
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Program, Projects, Initiatives

Technical
Findings

Ranking

Timeframe

Biodiversity assessment TC2, TF1- _
_ 2, RF1-3, | ENRD | 500,
GHG1-5 000.
v 00
Comprehensive hydrology stij , | TP1, TP2, 2019 | CPDO, PhP 18 2033 20
a1, RP2, ORWAS | 1,
] A 400,
000.
(00}
Installation of climate 2019-2020 | CDRRM | PhP 14 23 a3
monitoring system and facilities cutting 0,CPDO | 5,
000,
000.
00
Projects ozsapport plans
Formulation of Forest Land Use CA2, FA1, TC2, TF1- 18 21313 20
Plan MO1
| Formulation on Drainage and UA7 18 2133 20
Sewerage Master Plan
_ ﬁ
Adaptation projects in,
Construction of fish attracting CAl 5 2033 22 |
devices
Construction of artificial reefs CAl TC1, R | 2019-2020 233 22
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Program, Projects, Initiatives

Timeframe| Lead
Agency

Technical
Findings

Ranking

6 7 8 Score

Design and developmezeZ, TC1,RC2 | On-going | CEO,
port complex CAO 500,
(Fisherie | 000. ;
s) 00
Forest beach project e 2019-2020 | ENRD PhP 35 1121212023120 16
500,
000.
00
Toilet design study and 2019 | CHO PhP 28 1/3({113[2/3/3] 19
implementation 500,
000.
00
Installation of slope protection FAl 2019-2020 | CEO PhP 18 181213/ 24313 20
technology
Tourist hubs development UA9 31 213(212/2/3]2 18
¥
Installation of rainwater 18 w_ 3| Nﬁ 21332 NoJ
harvester M_
|
Installation of vertical gardens UAB, UA9 TU1, RU4, 3322/ 313 3p
(urban wall gardens) | RO1 | _
i | =
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Program, Projects, Initiatives

Technical
Findings

Timeframe

Ranking

8 Score

Improvement of roads, 2019-2023
sidewalks, and dra)
000,
000.
00
Installation of water treatmd RU4 | 2018-2020 | CEO, PhP 14 23 3 A
facility CPDO 10,
000,
000.
00
Comprehensive parks RO1, RC3AW 2019-2023 | CTO, PhP 28 2032 19
development CED, 10,
CPDO 000,
000.
00
sram il agriculture _
Introduction of climate-ready PA3 3(3[3] 22
variety of crops
Transition support in change PA3 3133 2
cropping pattern :
Construction of irrigation canals | PA1, PA2 2032 20
LArJLI,f\l..I.L
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Program, Projects, Initiatives Technical Timeframe Ranking 8 Score
Findings
Construction of water, TP1,RP1, | 2019-2021
impoundment )Qgiities : RP2, RP5 (Crops) | 1,
000,
000.
00
Establishment of produci PA3 TP1,RP1, | 2019-2021 | CAO PhP 18 3 20
areas implementing sloping RP2, RP5 (Crops) | 1,
agriculture land technology 000,
000.
00
Fingerlings dispersal TP3, ABfl | 2019-2021 | CAO PhP 18 2 20
. (Fisherie | 1,
s) 000,
000.
. : 00
Delivery and training of PA3 TP1, R CAO PhP 5 3 22
alternative livelihood RPZ (Crops) | 1,
Design and development of post- = PAS 18 - o
harvest and buffer stock facilities
Design and construction of fresh | PA4 TP3, RP4 28 2l 19
water fish hatchery
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Program, Projects, Initiatives

Technical
Findings

Timeframe

Ranking 1 2

E

0 N OV B WN =

valuation Criteria for Prioritizations

: Stakeholder Acceptability

: Technical Feasibility

. Urgency of Implementation
: Ease of Implementation

: Relative Effectiveness

: Relative Cost

: Mainstreaming Potential

: Multi-sectoral Relevance

Installation of solar panels GHG1-5 2019-2020 | CDRRM
0, CEO, | 50,
CPDO 000,
_ 000. |
00
Procurement and deploymei 2019-2020 | CPDO PhP 33 2.2 17
e-jeepneys 50,
8°~
000.
. 00
Waste to energy technology 2019-2021 | ENRD, PhP 33 32 17
deployment CPDO 50,
000, _
000.
00
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Ordinance No. 032 An Ordinance for the Proper Harvesting, Storage and Utilization of Rainwater in
Ormoc City

Eastern Visayas Regional Development Plan 2017-2022
Data sets

Demography
2015 Census of Population and Housing. Philippine Statistics Authority
2015 Community-based Monitoring System

Climate data
PAGASA DOST

Hazard maps
UP NOAH
DENR-MGB
NAMRIA

Soil data
Philippine Rice Institute
DA-BAR

Reports

Environme#tal Research Division of the Manila Observatory. 1992
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Appendix 1: Data on Demographics
Appendix 2: Data on Flood
Appendix 3: Data on Landslide
Appendix 4: Data on Storm Sur

Appendix 5: Risk Assessment Results

Note to content/layout editor — See long table of risk assessments on drive.
https://drive.google.com/drive/u/0/folders/1JbPsI9ToohcOLIVAkNGweSclZHe-3D7f
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