JAPAN INTERNATIONAL COOPERATION AGENCY (JICA) —ﬁo >

DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
REPUBLIC OF THE PHILIPPINES

AR RN

MASTER PLAN STUDY

'VISAYAS AND MINDANAO ISLANDS STRATEGIC ROAD
NETWORK DEVELOPMENT PROJECT

JHCF\ LiBRARY

- I

- J1149899151
MARCH 1999

KATAHIRA & ENGINEERS INTERNATIONAL
YACHIYO ENGINEERING CO., LTD.

S S F

J R

99-045



EXCHANGE RATE

October 30, 1998
1US $ =P40.831

1 US$ = Yen 116.90
12 =Yen2.863

Source : Central Bank of the Philippines"

|

T e










JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
REPUBLIC OF THE PHILIPPINES

MASTER PLAN STUDY
ON

VISAYAS AND MINDANAO ISLANDS STRATEGIC ROAD
NETWORK DEVELOPMENT PROJECT

FINAL REPORT

MAIN TEXT

MARCH 1999

' KATAHIRA & ENGINEERS INTERNATIONAL
'YACHIYO ENGINEERING CO., LTD.



INRRA f N



PREFACE

_ In response to a request from the Government of the Républic of the Philippines,
the Government of Japan decided to conduct the Master Plan Study on Visayas and
Mindanao Islands Strategic Road Network Development Project and entrusted the
study to the Japan International Cooperation Agency (JICA).

- JICA selected and dispatched a study team headed by Mr. Kunihiko Sawano
of Katahira & Engineers International, and consisting of Katahira & Engineers
International and Yachiyo Engineering Co., Ltd. to the Philippines, three times between
February 1997 and Februafy 1999.

The team held discussions with the officials concérned of the Government of
- the Philippines and conducted field surveys in the study area. Upon returning to Japan,
the team conducted further studies and prepared the present repont.

| hope that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries. '

| wish to express rny sincere appreciation to the officials concerned of the
Government of the Philippines for their close cooperation extended to the study team.

March 1999

Kimio Fujita
President
Japan International Cooperation Agency






March 1989

Mr. Kimio Fujita
President,
Japan International Cooperation Agency

Letter of Transmittal
Dear Sir,

We are pleased to submit to you the Final Report of the Master Plan Study on Visayas
and Mindanao Islands Strategic Road Network Development Project in the Republic of
the Philippines. The report reflects the advice and suggestions of the authorities
concerned of the Government of Japan and your Agency.

This report presents a master plan for major roads network development in Visayas and
Mindanao Islands to support the balanced regional development in the islands. The
master plan consists of 109 road projects. Taking into account the priority of the
projects and the possible investment amount, the implementation schedule was
developed for three six-year programs and recommendations to facilitate the
implementation were made. :

In view of the ufgency of developing the strategic road network and thé need for socio-
economic development in Visayas and Mindanao Islands, we recommend that the
Government of the Philippines realize this plan with high priority.

We wish to take this opportunity to express our sincere gratitude to your Agency, the
Ministry of Foreign Affairs and the Ministry of Construction of Japan. We also wish to
express our deep gratitude to the Department of Public Works and Highways and other
autherities concerned of the Government of the Philippines for the close cooperation
and assistance extended to us during the course cf the Study. '

Very truly yours,

w

Kunihiko Sawano
Team Leader,

The Study Team for Master Plan Study

on Visayas and Mindanao Islands

Strategic Road Network Development Project
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INTRODUCTION

BACKGROUND OF THE STUDY

The Government of the Republic of the Philippines (GOP) has set the road development
program in its Medium Term Development Plan (1993 ~ 1998) that includes the
upgrading of 3,096 km of national roads to all-weather roads and paving of 5,187 km of
national roads. However, the development level of major road network in the country is
still far behind its targeted level. The development level in terms of road density and
‘paved road ratio of major road network in Visayas and Mindanao area is further lag
behind the road network in Luzon island.

The long term systematic road development plan has been studied only in late 1960s
under the Philippine Transport Survey (PTS). No other master plan studies have been
carried out except the Master Plan Study on Luzon Island Strategic Road Network
Development Project in 1993 by Japan International Cooperation Agency (JICA).

With this view, GOP through the Development of Public Works and Highways (DPWH)
sought a technical assistance from the Government of Japan (GOJ) for the' conduct of
the Study. In response to the request of GOP, GOJ has decided to conduct the Master
Plan Study on Visayas and Mindanac Islands Strategic Road Network Development
Project (hereinafter referred to as “the Study”). . JICA, which is the. official agency
responisible for the implementation of GOJ technical cooperation programs, has
organized and dispatched a Study Team .for the Study in. accordance -with the
Implementing Arrangement signed on September 4, 1996 between DPWH and the JICA
Preparatory Study Team. S . o

The JICA Study Team in close collaboration with ' the ,DPWH: :Cbuﬁté'rpar“t Team
commenced the Study in January 1997 and completed it in March 1999. '

With completion of the Study, the ‘strategic road network development plan covering the
entire Philippine archipelago will be all set for implementation to achieve the promotion
of regional economy and industrialization of the country.- : B

OBJECTIVES OF THE STUDY

The objectives of the Study are:

'+ To formulate a master plan for Visayas and Mindanao Island Strategic Road
" Network-Development - _ : e P

» To prepare short, medium and Iohg term implementation 'program's_' consistent with
said master plan ' _ :



STUDY AREA
The Study area covers the following islands:

Mindoro, Palawan, Romblon Marmduque Catanduanes, Masbate Panay, Gu:maras
Negros, Cebu, Bohol, Siquijor, Samar, Leyte, Biliran, Camiguin and Mindanao Istands.

SCOPE OF THE STUDY

_ In order to achleve the obJectNes mentloned in 1.3 above the S!udy shall cover the
following items: _

+  Pre-study in Japan _
Discussion on Inception Report
Collection and review of relevant lnformatlon
Road condition survey
Traffic survey
- Preparation of present OD matrix .
Transport facilities survey
- Road disaster survey
Environmental stirvey - _
Road maintenance system survey
Socio-economic survey
Forecast of s0co- economrc framework
Preparation of base map
. Preparation of Progress Report
Evaluation of the present road network
Traffic demand forecast
Estimation of possible- mvestment amount
Establishment of basic concept for road network development o
Formulahon of strateglc road network :
~ Preparation of Interim Report
Workshop in interim Report
Preparation of project list
Standard design '
Estimation of project cost
Initial environmental impact assessment '
Economic and financial analyszs
‘Project Evaluation - - :
Establishment of strategic road network development plan
‘Evaluation of strategic road network development plan
Recommendation on road maintenance system
Recommendation on fund sources
Preparation of master plan map
Development of database and its operation manual
Overall evaluation and recommendation
* Preparation of Draft Final Report
* Workshop on Draft Final Report
+ Preparation of Final Report

* 5 2 " 8 w & a2 & @
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STUDY SCHEDULE

Table-1 presents the work schedule of the Study, which commenced in January 1997

and completed in March 1999. The study flow diagram is presented in Figure-1.

ORGANIZATION FOR EXECUTING THE STUDY

JICA orgamzed a Study Team to carry out the Study and an Advisory Committee to
review the findings of the Study, while DPWH organized a Counterpart Team to
collaborate with the JICA Study Team in carrying out the Study and a Steering
Committee and the DPWH Technical Working Committee to ensure smooth conduct of
the Study and to review and oversee the progress of the Study. The organization chart

is shown in Flgure -2,

: Steering
Committee

DPWH -

Government of
the Republic
- ofthe
Philippines

Government
of
Japan

DPWH
Technical
Working
Committee

Department of

* Public Works
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Japan

International
: Cooperatlon

Agency (JICA)
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FIGURE -2 ORGANIZATION CHART

-=n

JICA
Advisory
Committe




1998

FaN
iRl

I 10daY ptd o uoseKRdaLg l

.....................

[

{ Preparation of Firai

-I-" — mﬂul;m,lﬂ.lo\”ﬁ)‘{i‘!ﬂ,“ — 7iw" o
I

JL : -
_.__..._......{ Laday et 4ol 2 uoRR NGRS IL
e x -r fr i Sh s sen seeam e amer e e o e

T

i) [y (bl

I
A
DFf

L Reportin Japan
k-3
§
g

L
Chrneml
Evaiumon
and -
Recom- |°
rendason

1

Third Pariod of the Study in the Philippines. -

I

1998

s g’zizzé

Proparmson of Master Pian Map

iﬂ — [ﬂilﬂd;; w\liwrv;’;!ﬂﬂé s . ‘l-“_m-_ T
:

1
{
____i L.
Econoanic,! Finanel
[H

i Al
P MR

. S = A
[ §0 peiey v o vosmmder ) : ié f
5 T

. H
) 24y o uoremderd ubrveq pAPS [
: S Pl SBaIG j0 Usiwinube g

gt B

m&dwlﬂhmmm E—'

Amount

“ :
Survayy. i Arslytis for Additiondl Study Arex :

L 1

Economec/
irscaml Ay i
jokopmnt of
7 Cparanon

| (i

ot I
[
o

(1) vodey womu) jo voremdeyy : l o o . <]§
- : : e

1997

STUDY FLOW DIAGRAM

FIGURE -1

- 5 o
T e ("l;,;u,,.h,d,.',ugw.;,d' S ] e “QE .
T ' : e
I RSO S HY [ IR AR D T e
2 = - . : .
. : 35 ;
p ! =8 . ) _ .

I U-Y O SRk Bt o=y XU RERPRY S b i |
: ey e No oG I . :

Sachnd Pariod of the Stutly in the Phiippines |

: i S § '
i [ ) .
: : | i_
: i | Wtk Proparmbo:
o ap | L
H on

. ! : Ingpnm
- ! ! . Rapost |

! H —

. ; i

: i

i i .

i i

| i

'_

of
Sake rap

Romt Condison Surver H

| First Pericd of the Study in the Philippines

i

—
Pra-Studyi [n Japan
]
i
i
Jay
iR

YEAR
MONTH

MO7d AQNLS ONY NEIiI AGNLS

STUDY
STEP
REPORT

_'iV_'




Members are as follows:

DPWH Steering Commitfee

Chairman : TEODOROC T. ENCARNACION
Undersecretary
Member ! MANUEL M. BONOAN

JESUS P, CAMMAYO -
Assistant Secretary

Member : . LINDATEMPLO -
_ . Director, Planning Service
Member : JOSE P. GLORIA (January 1997 Aprii 1997)

" GERONIMO S. ALONZO (May 1997 — February 1999)
- Project Manager, PMO-FS :

Member ! TAKAAKI KUSAKABE (January 1997 — June 1998)
SEIICH!I ONODERA (July 1998 — February 1999)
JCA nghway Adviser
QE_\M:LIQQDHLQQLWQEKLHQ_QQHIMM
'Chalrperson Lo LINDA TEMPLO
_ " Director, Planning Service
Vice-Chairman : - JOSE P. GLORIA

- GERONIMO 8. ALONZO
: ' - Project Manager, PMO-FS
Member ~ : . REBECCAT.GARSUTA

Chief, DPD, Planning Service
Member . ¢ . FAUSTINO' STA. MARIA, JR.
o © PMO-FS
Member . MERLINDA ALCARAZ
: " DPD, Planning Service
Member : . "SOLITA V. GENOTA"
' “IPRSD, Planning Service

Member - : TAKAAKI KUSAKABE
- SEIICHI ONODERA
o JICA Highway Adviser
Secretariat ; MARITES V. REYES
. " IPRSD, Planning Service
CRISTY GAA =
_DPD, Planning Service

Chairman . MINOBU MORIKAWA (January 1997 - August 1996)
: : o KOZO FUJISHITA (September 1998 — February 1999)
" Road Planning - : KIYOHISA KONDO

Coordinator - HIROYUKI KANZAKI (January1997 Apnl 1997)
: KOICHI KITO (May 1997 — February 1999) .



DPWH Counterpart Team

Project Coordinator/Sr. Traffic Engineer
Highway Planner

Regional Planner
Highway Engineer
Structural Engineer
Maintenance Engineer
Disaster Prevention Engineer
Traffic Engineer

General Economist
Systems Analyst
Environmental Specialist
Highway Engineer
Highway Engineer -
Highway Engineer

- Highway Engineer
Economist

Economist

Economist

Economist Researcher
Economist Researcher
Data Controller

~ Statistician

. GIS Operator
AUTO-CADD Operator
Administrative Assistant
Budget Officer

- Secretary/Word Processor
Secretary

Word Processor
Draftsman

Draftsman

Duplicating Machine Operator

JICA Study Team
Team Leader/Highway Planner
Regional Planner
Transport Planner
Deputy Team Leader/
Highway & Structurai Engineer
Disaster Prevention Engineer
Traffic Engineer
Transport Economist -
System Analyst -
Environmential Engineer
Construction Engineer/
Cost Estimator '

FAUSTINO STA, MARIA, JR.
EPHRAIM CAPUCAQ
CARMELINO TIZON
VICTORIA CORPUZ
MARIETTA VELASCO
MARINO AMORES

MAXIMO MONTANA Il
EDMUNDO MANGAOIL
CESARIO VICENTE -
BELLA RESURRECCION

“ALVIN MADRID

ROMEQ LESCANO -
ELIZABETH LLANERA

- SHIRLEY CASTRC .
- GILES MIRANDA

ANGELITALUZ =
REBECCA TENIOZO
JOEL VILORIA
GLORIA MALINIT..
JOSEPHINE GUMBOC
LILIA NAUNGAYAN

.ANICETA CABANOS

MARILYN SAGALA

- RENE TENIOZO
~ - AGUSTIN TALAY, JR.
" ELENITA DELOS!SANTOS
~.:MA. LOURDES SANTOS
' ADELAIDA GALAGATA -

CLEOFE DAVID  « -

- JASMIN FIGUERAS - .
-+ ELIZABETH ASUNCION
- VALENTINO BUENABAJO
JUANITO . MANZANO

* KUNIHIKO SAWANO
* NAOYUKI MINAMI
- TAKAO MITSUISHI

MITSUO HATAKEYAMA

- KOUZQU FuJll

KELJI ACKI -

© TETSUO WAKUI..
- SHUICHI YASHIRO

KANJI WATANABE

: KAZ_U'FUMI_HOMA



REPORTS
Following reporis were prepared during the study:

Inception Report (January 1'997)
Progress Report!  (July 1997}

- L] [ - L] -

interim Report | {January 1998)
Progress Report il (March 1998)
Interim Report 11 (November 1998)

Draft Final Report  (February 1999)
The Final Réport is organized with the following:

EXECUTIVE SUMMARY
'MAIN TEXT
" APPENDIX
DATABASE MANUAL
MASTER PLAN MAPS

—vii—



PART| =

'PRESENT CONDITION OF THE STUDY AREA



1.1

CHAPTER 1

PHYSICAL PROFILE OF STUDY AREA

TOPOGRAPHY

The Philippines is an archipelago of 7,100 islands with a total land area of
300,000 square kilometers. It lies 866 kilemeters off the southern coast of
Asia, between latitude 4°23'N to 21°25'N and between longitude 116°E to
127°E. The archipelago is divided into three (3) major island groups: Luzon,
with an area of 138,703 square kilometers; Visayas, with an area of 56,607
square kilometers and Mindanao, with an area of 102,003 square kilometers.
The study area includes 19 islands and their land areas are shown in Table
1.4-1.

TABLE 1.1-1 LAND AREA BY ISLAND IN THE STUDY AREA

Region Name of Island Land Area
' {59.km)
IvV-B Marinduque 958.2
Mindoro : 10,244.7
Palawan - _ ] 14,896.3
Romblon (including Tablas and Sibuyan) 1,355.9
W Masbate 4,047.7
Catanduanes 1,611.5
Vi Panay 11,892.5
Guimaras 604.6
VISVl Negros 13,328.4
Vil Bohol 4,117.3
Cebu 5,088.4
Siquijor . ' 343.5
vill Biliran 523.8
Leyte : 7,479.3
Samar 13,428.7
X Camiguin 229.8
IX, X, XI, XH, Mindanao {Study Area) 97,7581
X1, ARMM :
Study Area Total 187,609.7
Cutside Study Area _
Luzon . 105,687.5
Mlndanao (Bas:lan Sulu, Tawi-Tawi) 4,015.0
Total e 306,000.0

Soarce National Statistlcs Offlce _

The gebgraphical and topographical map is presented in Figuré"1.1-1.
Topographlc features of the islands are as follows: '

Ma du ue Island is a round shape island. Most areas are mountainous
with an elevation ranging from 100 to 800 meters from the sea level. The
island has a few flat areas.
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FIGURE 1.1-1 GEOGRAPHICAL AND.TOPOGR.APHICAL MAP

*Z:ﬁ :



Mindoro Island is topographically divided into two areas by mountain ranges
running north-south direction at the center of the Island. Mt. Halcon (elevation
is 2,505 meters) and Mt. Baco (elevatron is 2 488 meters) are the two high
mountains in the range. -

There are wide flat plains in the east and the west areas of the island where
some soft ground areas and swampy areas exist. In the western areas, rivers
have been changing their courses and old traces of previous river courses are
observed at various locatlons

Iagias Island is a small island and extends in the north-south direction with
narrow width. Along the eastern coast, a mountain range runs from the north
to the south. Flat plains exist only in the western area.

Rombion Island is a small round shaped lsland A mountain range running
north to south at the center divides the |sland into two areas. Few flat plain is
observed in the Island:

- Sibuyan Island is & round shaped island and extensively mountalnous Few

- flat area is observed in the Island.

Mawan Igi.mc_i' is a Iong -and- narrow island extending in 'the northeast-
southwest direction. A mountain range at the center of island extends in the
same direction as the Island with high mountain peaks of Mt. Gantung
(1,780m) and Mt. Mantalingajan (2,085m). Flat lands developed rnostly along
‘the east coast, particularly at around’the municipality town of Roxas, Puerto

Pnncesa City; the munlmpalrty towns of Nara Aboabo and Rto Tuba.

: Magbgeﬁ[glaa;j is like an inverse V shaped island and- composed of mainly
~flat ands; At the central portion of the Island, there are mountainous areas, of
whrch the htghest peak is at the elevatlon of 769 meters.

Qatau.duaﬂ.eiiﬁlaad is separated from the Luzon matnland by shallow
 Magueda Channel and Lagonoy Gulf, while the east side is open to the
Pacific. The island forms a single mountain mass, rising to 701 meters, with
limited coastal plains. - Apart from the river valleys followed by the Bato — Viga
. Road the rough lntenor up!ands are wrtually empty and unexplored

- Panay Is.'and is a tnangle shaped island. ngh mountain ranges runs in the
north-south drrectlon along the west coast, of which the highest peaks are Mt.
Nangtud ' (2,04Sm), Mt. Nausan (1, 650m) Mt. Inaman (1,350m). and Mt

- Llorene (1,344m). Vast flat lands ‘extend in the eastern areas of the said

“mountain range. in the flat land areas, humerous rivers are developed. Wet
iands ar swampy areas are located along the northern coast line.

rﬁggmg:as lsland is Iocated very close to Panay lsland The land is mostly
roIIrng and flat terrain. :



Negros Isjand is topographically divided into two areas by a high mountain
range running in the north-south direction and located in the eastern area of
- the Island. Mt. Mandalagan (1,879m), Canlaon Volcano (2,465m), Mt,
Cuemos de Negros (1803m), etc. are the high mountain peaks conststutlng the
said range.

Wide flat plains are developed in the western a.rea Where numerods rivers are
running. R _ : : .

Cebu [sland is a long and narrow island developed in the north-south
direction. Central portion is mountainous ranging from 300 to 1,000 meters in
. elevation. Narrow flat areas are located around Cebu Clty, Toledo Clty and
northern tip areas.

Bohol Island is an oval shaped |sland Mountams rangmg from 100 to 400
meters in elevation are spotted in the east-south area and the west area as
- well as in the central areas. Flat lands are found. in the north- east area.
Swampy areas are developed along the north-east coastal area.

_Slgguor Island is a small round shaped island.-_ The whole 'island is
mountainous. S e

' ,B_hrg_a Island is a small round. shaped island closely located to Leyte Island
The whole isiand is mountainous.

: Leyge is:'a d s also topographloally diwded into -two areas by a ‘mountain
range: in the central portion which runs from the north -to. the south. - High
peaks are' Mt. Nacolod (848m), Mt. Lunas (1,260m), Mt. Cancajanag (1,350m)
_ and Mt. Pina (728m) Flat lands are found in the north east area.

iama[ ls!and is topograpmcally divided |nto two areas by a mountain range
located in the-central portion of the Islarid -and running in-the north-south
direction. Mt. Capotoan (850m) is the highest peak. Flat lands are found in
the northern coastal area, north-east coastal area, south- east area and south-
west area, : : : :

Ca m;gg.-n LsLand is a voleanic ssland sﬂuated in the Mmdanao Sea about
seven (7) km from the mainland. The rugged; hilly terrain is dommated by
seven volcanoes. The island has been devastated by eruptions several times
in the past. . The coastline altemates between black and whlte sand beaches
and volcanic rock. Lo . .-

: Mndgnao Islan s the second largest 1sland i the Phallpplnes
Topographical dlwsnon 'of Mindanao' Island is presented in ‘Figure 1.1-2.
Diwata Cordillera is a slender fold mountain range that i is located to the east of
Agusan River and runs nearly horth to south. In the range; Mt. Hilong-hilong
is the hlghest mountain with an -elevation of 1,837. meters ‘above. the sea.
Diwata Cordillera was formed by the orogenic movement in Miocene period.
There are faults and developed fracture zones occurred by upheavals of the
land after the fold.



Agusan Valley is a long vale that is located between Bukidnon Plateau and
Diwata Cordillera and extends north and south. [t originates in the motntain
area east of Davao Guif, goes up north being fed by many tributaries, and
empties into Butuan Bay. Davao Upland is a mountainous area lying between
Mt. Apo and Agusan River. Mt. Apo is the highest peak in the Philippines with
an altitude of 2,954 meters. ~Bukidnon Plateau was formed by volcanic
activities following the third orogenic movement in late Pleistocene.

Since Mindanao Island was formed by uniting several islands, there are
- coastal plains and terraces formed upheavals of the land.

A
4. Hilonghilong

Butus!
Ba

Macajalar . X
Bay Q%
B

M. Maﬁnﬁgng
&

kY

5 .

g

<
Zamboanga Upland L7 Bukidnen 3%‘:

ianzo
Plactau

Plateau

) Cantabalo
Plaln

FIGURE 1.1-2 TOPOGRAPHICAL DIVISION OF MINDANAO ISLAND



1.2

GEOLOGY

The Philippine Archipelago is located in the West Pacific Ocean where three
great tectonic plates, the Eurasian Plate, Pacific Plate and Indo-Australian
Plate intersect. it forms a roughly triangular area bounded by the Bashi
Channetl on the north, the North Luzon-Manila-Palawan Trench on the west,
the Sulu-Sabah Ridge Complex and Cotabato Trench on the south, and the

Philippine-East Luzon Trench on the east. :

Morphologically, the Philippines may be described as a composite of linear,
subparallel ridges alternating with basins and troughs following the trend of
bordering trenches. = The ridges are upthrusted and/or uplifted beits of
ophiolite . and volcano-plutonic complexes.  The " intervening lows are
sedimentary basins and troughs exposed partly on land areas foliowing uplift
or folding. The archipelago is defined by a main arc of islands facing the
Pacific and two narrower arcs projecting from its southwest flank linking it to
Borneo, The main arc may be viewed as made up of convex arcs, the

‘northern arc convex westward and the southern arc convex eastward.

Considering both infand and submarine morphology, the Archipelago is
divided into four (4) physiographic provinces, namely: 1) Palawan
Physiographic Province 2} Eastern Physiographic Province;- 3) Central
Physmgraphic Province; and 4) Western Phys:ographic Provmce (See Figure .
1. 2 1). : '

The Study Area is bounded by two deep trenches .and composed of
successive ridges -and traphs which -are "almost .paraliel to trenches.
Geological characteristics and geologic time for each physiographical province
are shown in Table 1.2-1. Geological map of the Philippines is presented in
Figure 1.2-2. ' ' B '
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Source : Geology and Mineral Resources of tI;a Philippines

" FIGURE 1.2-1 PHYSIOGRAPHIC PROVINCES OF THE PHILIPPINES
| L |






TABLE 1.2-1 SUMMARY OF PHYSIOGRAPHIC CONDITION FOR EACH PROVINCE

Physiographical Physiographical Geological Geologic Time
Province Sub-Prevince Characteristics Classification
Northern Palawan Under: Regionally metamorphosed Upper Paleozoic
) to Jurassic
. Upper:  Sedimentary rock, Marine
Palawan deposit, terrestrial deposit.
Central to Southern  |[Under:  Metavolcanic rock, Cretaceous
Palawan Metasedimentary rock. to Eocene
Upper: = Sedimentary rock. Eocene to
: : Middle Miocene
Mindoro Under:  Metamorphic rock, Carboniferous
intrusive rock. to Paleogene
Upper; Sedimentary rock. Miocene to
Western : Pleistocene
Zamboanga - Metamorphosed Geosynclinal rock. Upper Paleozoic
Sulu Ridge to Mesozoic
Miocene sediments and volcanics. Miocene
Quaternary volcanics. : Quatermary
Marinduque Under:  Metamorphic rock. Cretaceous
(Cretaceous) '
Upper: Valcanic rock. Eocene
Sedimentary rock. :
Mashate Under. Sedimentary rock. Pre-Cretaceous
Upper:  Volcanic rock. Tertiary
Plutonic rock, ’
Sedimentary rock
Central Leyte Under: © Metamorphosed rock, Lower-Middie
Sedimentary rock, - |Miocene
Volcanic rock.
‘|Upper:  Marine deposit, Upper Miocene
. Terrestrial deposit. to Pleistocene
Mindanao Central Under; Metavolcanic rock, Cretuceous
Corditlera ' Metasediment rock. to Paleogene
Upper. Sedimentary rock, Upper Miocene
: : Yolcanic rock.
Agusan Davao Under; Sedimentary rock, Tertiary
Lowlands : :
Upper: Sedimentary rock, Pliocene to
Pleistocene
Cotabato Basin Sedimentary rock Upper Oligocene
' e to Pleistocene
lioilo Basin tetamorphic rock QOligocene to
- |in the Visayas Pleistocene
Metavolcanic rock Cretaceous
S Metasedimentary rock to Lower Tertiary
Visayan Basin Metavolcanic rock, Cretaceous
Cebu Metasedimentary rock, to Tertiary
Intrusive rock. :
Eastern Samar Under:  Metavolcanic rock, Upper Cretacecus
: Metasedimentary rock, to Paleogene
Intrusive rock.
Upper: Volcanic rock, Miccene
Sedimentary rock.

to Pliocene

SOURCE: Bureau of Mines and Geo-Science, Geology and Mineral Resoutces of the Philippines
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1.3

1.3.1

1.3.2

METEOROLOGY
Cllmate

The climate of the Pht!!pplnes is classmed into four types by the Modified
Corona's classification which was developed based mainly on the yearly type
of rainfall distribution. The four types of climates are as follows:

Type -1 : = Two pronounced seasons; dry from November to April, wet
© during the rest of the year. Maximum rain period is from June
to September during the prevalence of southwest moonscon.
This type of climate is found in the western Mindoro, Negros,
Palawan, and the southern part of Panay.

Type-2: There is no dry season, with a very pronounced maximum
rainfall from November to January. There is no single dry
month in the regions-of this type. The regions having this
type of climate are practically the whole of Samar, Eastern
Leyte' and eastern p'ortion of Mindanao.

Type -3 : - There is' no pronounced maximum rain period, wrth a short
' - dry season lasting only from one to three months. This type
is intermediate between the preceding two, aithough it
__resembles to the first type more closely since it has a short
' dry season. Areas belong to this type of climate include
northern Panay, eastern Negros, central and southern Cebu;
‘part of central and southwestern Mindanao, and a large
portion of eastern Palawan. :

Type -4 : Rainfall.is more or less evenly distributed throughout the year.
' DR This type is an intermediate between the first and second
'types but it resembles to the second more closely since it
~has no dry season. Areas with this type of climate are
“westemn Samar, Leyte, northern Cebu, the islands of Bohol,
Jo!o and alarge portlon of central and western Mlndanao

The type of climate is presented in thure 1.3-1.

-Ralnfaﬂ

: _Monthly and annual rainfall records by weather stations in the Study Area are

-1.3.3

~shown'in- Table 1.3-1, and the distribution of annual rainfall is presented in
" Figtire 1:3-2, and the distribution of mean annuat number of ramy days in
_ Frgure 1. 3 3. -

Annual ralnfall he!ght of Northern Samar Sur:gao del Norte and Sungao del

S 8ur: exceeds 3,000 mm. Areas which exceed 500mm of monthly rainfall
.he|ght are Palawan Northern Samar, Sungao del Norte and Surlgao del Sur

' Temperatu re

- The monthly and annual average temperature records by weather statmns in

the Study Area are shown in Table 1.3-2.

13—
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Source : PAGASA

FIGURE 1.3-1 CLIMATE MAP BASED ON MODIFIED CORONAS CLASSIFICATION |
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