
 

 

 

 

 

 

 

 

 

 

Appendix 1 

 

Member List of the Study Team 

 

 



First Field Survey
No. Title Name Organization

1 Team Leader Yoichi INOUE Acting Director, Disaster Risk Reduction Team 1, Disaster Risk
Reduction Group, Global Environment Department, JICA

2 Project Planning Satoshi KAWAMORITA Disaster Risk Reduction Team 1, Disaster Risk Reduction Group,
Global Environment Department, JICA

3  Operations Chief / Flood Forecasting and
Warning / Operation and Maintenance Yasushi AZUMA NIPPON KOEI CO., LTD.

4 Vice Operations Chief / Hydrology / Natural
Condition Survey Shiro HISHINUMA NIPPON KOEI CO., LTD.

5  Hydrological Observation Equipment / Radar
 Equipment Plan Yoshiyuki SHINJI NIPPON KOEI CO., LTD.

6  Communication Equipment Plan Toshihiro KATSUMATA NIPPON KOEI CO., LTD.

7 Civil Design / Construction Plan / Quantity Survey
(Civil Works) Narihiro MORISAKI NIPPON KOEI CO., LTD.

Second Field Survey
No. Title Name Organization

1  Operations Chief / Flood Forecasting and
Warning / Operation and Maintenance Yasushi AZUMA NIPPON KOEI CO., LTD.

2 Vice Operations Chief / Hydrology / Natural
Condition Survey Shiro HISHINUMA NIPPON KOEI CO., LTD.

3  Hydrological Observation Equipment / Radar
 Equipment Plan Yoshiyuki SHINJI NIPPON KOEI CO., LTD.

4  Communication Equipment Plan Toshihiro KATSUMATA NIPPON KOEI CO., LTD.

5 Civil Design / Construction Plan / Quantity Survey
(Civil Works) Narihiro MORISAKI NIPPON KOEI CO., LTD.

6  Procurement Plan / Equipment Plan / Quantity
Survey Takao TSUCHIYA NIPPON KOEI CO., LTD.

Third Field Survey
No. Title Name Organization

1 Team Leader Masahiro UEKI Director, Disaster Risk Reduction Team 1, Disaster Risk Reduction
Group, Global Environment Department, JICA

2 Project Planning Satoshi KAWAMORITA Disaster Risk Reduction Team 1, Disaster Risk Reduction Group,
Global Environment Department, JICA

3  Operations Chief / Flood Forecasting and
Warning / Operation and Maintenance Yasushi AZUMA NIPPON KOEI CO., LTD.

4 Vice Operations Chief / Hydrology / Natural
Condition Survey Shiro HISHINUMA NIPPON KOEI CO., LTD.

5  Hydrological Observation Equipment / Radar
 Equipment Plan Yoshiyuki SHINJI NIPPON KOEI CO., LTD.
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Appendix 2 

 

Study Schedule 
 

 



First Field Survey 

Inoue Kawamorita Azuma Hishinuma Shinji Katsumata Morisaki
13 Mon
14 Tue
15 Wed
16 Thu
17 Fri
18 Sat
19 Sun
20 Mon

21 Tue Preparation Works

22 Wed Preparation Works
23 Thu
24 Fri Arrival at  Manila
25 Sat Arrival at  CDO
26 Sun

27 Mon Site Survey for WL and Rain
Gauge Stations

28 Tue Site Survey for WL and Rain
Gauge Stations

29 Wed
Meeting at DPWH-X, Site
Visit  for WL and Rain Gauge
Stations

30 Thu Site Survey for WL and Rain
Gauge Stations

31 Fri Site Survey for WL and Rain
Gauge Stations

1 Sat Site Survey for WL and Rain
Gauge Stations

2 Sun

3 Mon Site Survey for WL and Rain
Gauge Stations

4 Tue Site Survey for WL and Rain
Gauge Stations

5 Wed Pre-bid meeting at MPRSD

6 Thu Documentation
Site Survey with
candidate sub-
contractors

Site Survey with candidate sub-
contractors

7 Fri Documentation
Site Survey with
candidate sub-
contractors

Site Survey with candidate sub-
contractors

8 Sat Site survey
9 Sun

10 Mon Meeting at NIA-X, Meeting at
DPWH-X

11 Tue
Meeting at CDO-CDRRMD,
Site Survey for WL and Rain
Gauge Stations

12 Wed Departure from CDO Meeting at MPRSD,
Meeting at DPWH-X

Meeting at MPRSD, Meeting
at DPWH-X

13 Thu Departure from
Manila

Documentation Documentation

14 Fri Documentation,
Meeting with MPRSD

Departure from CDO

15 Sat
Site Survey with
candidate sub-
contractors

Departure from Manila

16 Sun

17 Mon Pre-award meeting,
contract sign

18 Tue Documentation

19 Wed
Site Survey for WL
and Rain Gauge
Stations

20 Thu

Site Survey for WL
and Rain Gauge
Stations, Meeting at
DENR-X Centro
Talakag Office

21 Fri Meeting at MPRSD
22 Sat

23 Sun Meeting with sub-
contractors

24 Mon
25 Tue
26 Wed
27 Thu

Mar

Apr

Day (2017)
JICA Consultant

Courtesy call to PAGASA Administration
DAM: Discussion w/ PAGASA HMD
Meeting w/ PAGASA PRSD, Meeting w/ CDO CDRRMO
Site Survey
Site Survey
Departure from CDO
Discussion with PAGASA for M/D

Meeting with JICA (Security Briefing)

Reporting to JICA Philippines, Pagasa@Quezon

Arrival at  Manila

Arrival at  Manila

Arrival at CDO

Preparation Works

Reporting to PAGASA@PRSD

Meeting with PAGASA@Quezon

Preparation of Mirror Test@PRSD

Site Survey (Talakag)

Mirror Test (Macapaya - MPRSD)

Mirror Test (Site16 - MPRSD)

Site Survey (Macayapa)

Site Survey (Libona Site16)

Meeting with CDORMMD and PAGASA@PRSD

Mirror Test (Site16 - Dagumbaan)

Site Survey for WL and Rain Gauge Stations

Site Survey for WL and Rain Gauge Stations

Meeting at DPWH-X, Site Visit  for WL and
Rain Gauge Stations

Departure from Manila

Meeting with NIA-X and DPWH-X

Meeting at CDO-CDRRMD, Site Survey for
WL and Rain Gauge Stations

Documentation

Documentation

Departure from CDO

Preparation of VHF Propagation Test@PRSD

 VHF Propagation Test (Borja, Pealez)

 VHF Propagation Test (Borja, Cabula)

 VHF Propagation Test (Mumbuaya)

 VHF Propagation Test (Uguiaban, Pealez)

Documentation

 VHF Propagation Test (Tal-uban, T ikalan)

 VHF Propagation Test (Masimag, Miarayon)

Documentation

 VHF Propagation Test (Bubunawan, Liboran)

 VHF Propagation Test (Nangka, Imbatug)

 VHF Propagation Test (Bureau Fire, Tal-
uban)

Signing with PAGASA for M/D, Departure
from Manila

Documentation
Documentation

Radar Site Survey (Macapaya, Poblacion)

Radar Site Survey (Dagumbaan, Poblacion)

Mirror Test (Bon2 - Macapaya)

Mirror Test (Bon2 - Macapaya)

Documentation

Preparation Works

Site Survey for WL and Rain Gauge Stations

Site Survey for WL and Rain Gauge Stations

Site Survey for WL and Rain Gauge Stations

Pre-bid meeting at MPRSD

Site Survey for WL and Rain Gauge Stations

Site Survey for WL and Rain Gauge Stations
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Second Field Survey 

Second Field Survey (additional 1) 

Azuma Hishinuma Shinji Katsumata Morisaki Tsuchiya
10 Wed Arrival at  Manila

11 Thu Meeting with JICA
(Security Briefing)

AM:JICA briefing
PM:Meeting with PAGASA HMD

12 Fri Meeting with PAGASA
HMD

Research in prices of
construction company

13 Sat Documentation Documentation
14 Sun Documentation

15 Mon
Meeting with PAGASA
HMD

Supervision of sub-
contract works Arrival at  Manila

AM:Research in prices of
construction company
PM:Meeting with PAGASA HMD

16 Tue Arrival at CDO Supervision of sub-
contract works

Arrival at  CDO Arrival at  CDO

17 Wed Site survey at proposed
radar sites

Meeting at  DENR-X,
Meeting at  NIA-X

Site survey at proposed
radar sites

AM:Meeting with BUSECO
PM:Meeting with CDRRMO

18 Thu Documentation Documentation Site Survey of Twin Phoenix and
NDMI sites

19 Fri Stakeholders Meeting

20 Sat Meeting with MPRSD Supervision of sub-
contract works

21 Sun

22 Mon Documentation
AM:Site survey(Existing
Stations)
PM:Meeting with PLDT

23 Tue Meeting with NEDA
Supervision of sub-
contract works, Meeting
at NEDA-X

Meeting with NEDA
AM:Meeting with PRSD
PM:Meeting with CDRRMO

24 Wed Departure from CDO
25 Thu Departure from Manila
26 Fri Meeting with MPRSD Meeting with MPRSD Documentation
27 Sat
28 Sun

29 Mon Site survey Meeting at  CDO-
CDRRMD

Departure from CDO Site survey Departure from CDO

30 Tue Documentation Supervision of sub-
contract works

Departure from Manila Documentation Meeting with PAGASA HMD

31 Wed Documentation and
Meeting with MPRSD

 Meeting at  NIA-X Documentation and
Meeting with MPRSD

Research in prices from
construction company

1 Thu Meeting with CDO-
CDRRMD

Research in operation &
maintenance of PAGASA HMD

2 Fri Meeting with DPWH Supervision of sub-
contract works

Meeting with DPWH Research in operation &
maintenance of PAGASA HMD

3 Sat Departure from CDO Documentation
4 Sun Documentation Departure from Manila

5 Mon Documentation Departure from Manila Research in prices from
construction company

6 Tue Documentation Research in operation &
maintenance of PAGASA HMD

7 Wed
Meeting with PAGASA
HMD and JICA
Philippine office

Research in prices from
construction company

8 Thu Departure from Manila Departure from Manila

Documentation
Documentation

May

Site Visit to pick up power logger @Dagumbaan
Meeting with Talakag DRRMO

Meeting with DICT, PLDT, CDO Airport manager

AM:Meeting with BUSECO
PM:Meeting with CDRRMO

AM:Site survey(Existing Stations)
PM:Meeting with PLDT

AM:Meeting with MPRSD
PM:Meeting with CDRRMO

Meeting with PAGASA@PRSD

Consultant
Day (2017)

Documentation
Documentation

Meeting with CDO-CDRRMD

Departure from CDO
Documentation

Jun

Documentation

Arrival at Manila

Meeting with PAGASA

Arrival at  CDO

Documentation

Site Survey of Twin Phoenix and NDMI sites

Documentation

Documentation

Documentation

Documentation

Documentation

Documentation Documentation
Documentation

Azuma Morisaki
9 Mon

10 Tue
11 Wed
12 Thu
13 Fri
14 Sat
15 Sun
16 Mon
17 Tue
18 Wed
19 Thu
20 Fri
21 Sat
22 Sun Documentation Departure from CDO
23 Mon Visiting to NCIP-X Documentation
24 Tue Meeting with MPRSD Documentation
25 Wed Departure from CDO Documentation
26 Thu Meeting with PAGASA HMD and JICA Philippine office Documentation
27 Fri Meeting with JICA Philippine office Documentation
28 Sat

Presentation for NIA-X
Meeting with MPRSD

Day (2017)
Consultant

Oct

AM:Meeting with JICA (Security Briefing),  PM:Arrival at  CDO
Meeting with CDO-CDRRMD and City Engineer's Office
Joint Inspection with City Engineer's Office at  Pelaez
Meeting with City Engineer's Office
Meeting with MPRSD
Documentation
Presentation for DPWH-X
Documentation
Meeting with DPWH
Meeting with City Engineer's Office

Arrival at  Manila

Departure from Manila
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Second Field Survey (additional 2) 

Third Field Survey 

Consultant
Azuma

18 Thu AM:Arrival at  Manila, PM:meeting with PAGASA
19 Fri AM:Meeting with JICA (Security Briefing) , PM:Arrival at CDO
20 Sat Meeting with MPRSD
21 Sun Documentation
22 Mon Meeting with DPWH and MPRSD
23 Tue AM:Departure from CDO, PM:Meeting with PAGASA/JICA Philippine office
24 Wed Departure from Manila

Day (2018)

Jan

Ueki Kawamorita Azuma Hishinuma Shinji
18 Sun Arrival at Manila
19 Mon Documentation
20 Tue
21 Wed
22 Thu
23 Fri
24 Sat

Meeting on Draft Outline Design at PAGASA HQ
Meeting on Draft Outline Design at PAGASA HQ, Signing for Minutes of Discussions

Departure from Manila

Day (2018)
JICA Consultant

Feb

Documentation

Arrival at Manila

Departure from Manila

Arrival at Manila
Meeting on Draft Outline Design at PAGASA HQ
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Appendix 3 

 

List of Parties Concerned in the Recipient Country 
 

 



Dr. Vicente B. Malano Administrator
Dr. Landrico U. Dalida Jr. Deputy Administrator for Operations and Services
Eng'r. Roy A. Badilla Officer in Charge, Hydrometeorology Division
Ms. Oyie Pagulayan Weather Specialist II, HMD
Mr. Socrates F. Paat, Jr. Weather Specialist II, HMD
Eng'r. Berlin Mercado Officer in Charge, HMTS
Mr. Anthony Joseph R. Lucero, M.Sc. Former Officer in Charge, Mindanao PRSD
Ms. Anianita R. Fortich Officer in Charge, Mindanao PRSD
Mr. Victor B. Flores Jr. Weather Specialist I, Mindanao PRSD
Mr. Jose P. Frivaldo, Jr. Weather Specialist I, Mindanao PRSD
Ms. Hannah Lorraine R. Salvador Weather Specialist I, Mindanao PRSD

Mr.Allan A. Rorcadilla Officer in Charge
Mr. Mario Verner S. Monsanto Overseer
Ms. Cindy S. Sabanal Unit Chief

Ms. Nenita Navarez Officer in Charge
Mr. George Magana Staff

Mr. Rey Dan Gayao Officer in Charge

Ms. Luz Eduria Officer in Charge

Engr. Arthur M. Cupay Head of Planning & Design Division
Engr. Andy Sosa Project Management Office
Engr. Aldrin S. Albano Engineer II
Engr. Saivan R. Valendez Engineer II

Mr. Jimmy L. Apostol Regional Director
Mr. Remeglo B. Ang Head of Engineering Section

Engr. Leon M. Dacanay, Jr., CESO III Regional Director
Engr. Jaime H. Pacampara Engineer

Ms. Agnes A. Dejoras Head of Surveys and Mapping Division
Mr. Leonard R. Buted Officer in Charge, CENRO Talakag Office

Ms. Josephine M. Lumacang Officer

Engr. Philip Vicerra Officer in Charge, Network Operations Center

Mr.Lailane P. Dolores Engineer

Engr. Jose G. Budiongan Engineer

Mr. Mike Fallarcuna Planning Section
Mr. Rey-ann a. Baul Officer in Charge, Eng. and Tech. Services Department

Philippine Atmospheric, Geophysical and Astronomical Administration (PAGASA)

Cagayan de Oro City Disaster Risk Reduction and Management Department (CDO-CDRRMD)

Baungon Municipal Disaster Risk Reduction and Management Department (Baungon-MDRRMD)

Talakag Municipal Disaster Risk Reduction and Management Department (Talakag-MDRRMD)

Libona Municipal Disaster Risk Reduction and Management Department (Libona-MDRRMD)

Department of Public Works and Highways (DPWH), Region X

Civil Aviation Authority of the Philippines (CAAP), Area Office, Laguindingan Airport

Bukidnon Second Electric Cooperative, Inc. (BUSECO)

National Irrigation Administration (NIA), Region X

National Economic Development Authority (NEDA), Region X

Department of Environment and Natural Resources (DENR), Region Office X

Office of Civil Defence (OCD), Region X

Department of Information and Communications Technology (DICT), Field Operation Office- Regin X

Cagayan de Oro City Engineer's Office
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Minutes of Discussion 
 

 



Appendix 4　Minutes of Discussion Date: 21st March 2017
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Date: 22nd February 2018
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Soft Component (Technical Assistance) Plan 
 

 



The Project for Improvement of Flood 
Forecasting and Warning System for 

Cagayan de Oro River Basin 

Republic of the Philippines 

Soft Component Plan 
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1. Background

When Tropical Storm “Sendong” hit the Northern Mindanao area on December 16, 2011, the storm
caused tremendous damages to 1,170 victims and caused about 1,250 deaths. After the flooding by
“Sendong”, an ODA loan project was formed to reduce the flooding damage through JICA's
Preparatory Survey in March 2014, "Flood Risk Management Project for the Cagayan de Oro River
(FRIMP-CDOR)". The loan agreement has been concluded between the Japanese and the Philippine
governments in March 2015 and the project is currently ongoing by the Philippine government.

The Cagayan de Oro River basin is selected for the pilot area in the JICA Technical Cooperation
Project entitled the “Project for Strengthening Capacity of Integrated Data Management of Flood
Forecasting and Warning in the Republic of Philippines", which aims to improve flood forecasting
and warning ability of PAGASA throughout the Philippines.

2. Objectives

Based on the background as mentioned above, the objectives of Soft Component Plan are determined
as follows:
 Continuous and proper operation of the FFWS, which is constructed under the Grant Aid project,

could be established by CDORFFWC and the concerned disaster risk reduction (DRR)
organizations such as CDO-CDRRMD, OCD, and DPWH.

 Improvement and activation of dissemination information capability by DRR organizations.

3. Achievements

The following achievements of the Soft Component are expected:
① Improvement of the capabilities of operation and O&M works for PAGASA and related DRR

organizations.
② Improvement of flood forecasting ability using the stage correlation method.
③ Acquirement of analysis technique for the data of X-band radar rain gauge.

④ Acquirement of evacuation information skill of PAGASA and the concerned DRR organizations.

Upon the conduct of the said achievements above, proper O&M of the hydrological stations and data 
monitoring stations (CDORFFWC and CDO-CDRRMD) can be undertaken. In addition, quick 
action and response can be performed by PAGASA and concerned DRR organizations due to real 
time data sharing at CDORFFWC and CDO-CDRRMD, which may contribute to the reduction of 
flood risk in the Cagayan de Oro River basin. 

4. Confirmation Method of Achievement

Confirmation Method of Achievement of Soft Components are summarized as shown in Table 1
below.
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Table 1  Method of Achievement of Soft Components 

Achievement Achievement Confirmation Method 

① Improvement of operation
and maintenance skill of
FFWS for Manager of
PAGASA and Disaster
Risk Reduction (DRR)
Organization

The Participants will be able to; 
1. Operate Flood Forecasting and Warning with

well understanding of type, accuracy and
correction timing of necessary information,

2. Carry out operation and maintenance of
FFWS with technical and judgement skill,

3. Carry out validation of criterion for Flood
forecasting and Flood evacuation criteria
with understanding of setting method.

The Consultant confirms 
the skilled level of 
participants after this 
training by interviews and 
questioners. 

② Improvement of flood
forecasting ability using
the stage correlation
method

The Participants will be able to; 
1. Arrange and analyze hydrological data which

is measured by FFWS and past hydrological
data with well understanding of flood runoff
model,

2. Create and modify the stage correlation
formula from measured flood data with well
understanding the stage correlation method,

3. Operate FFWS installed the stage correlation
formula with well understanding the process
of flood forecasting using real time data.

③ Acquirement of analysis
technic for the data of X-
band radar Rainfall Gauge

The Participants will be able to; 
1. Calculate average rainfall over river basin for

accurately alert criteria of flood forecast
warning,

2. Process the data of X-band radar Rainfall
Gauge.

④ Acquirement of 
evacuation information 
skill of by PAGASA and 
Disaster Risk Reduction 
(DRR) Organizations 

The Participants will be able to; 
1. Carry out the hazard evacuation information

system with understanding of provision
method of necessary information,

2. Carry out the hazard evacuation information
system with well understanding of contents
and process of the system.

3. Plan and carry out on-the-job training
Source: JICA Study Team 

5. Activities

Activities of Soft Component are summarized as shown in Table 2 below.
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Numbers of the Trainees required for the Soft Components are tabled in Table 2-16 below. 
Table 3  Number of Trainees 

Organization Job role 
Number of trainees 

Manager Staff 

PAGASA O&M Administrative engineer 1 4 

Hydrological engineer 1 2 

RADAR data engineer 1 2 

CDRRMD O&M manager 1 2 

Hazard evacuation information 
engineer 1 3 

Hazard risk 
management board in 
LGU (3 cities *) 

O&M manager 1 per 
city 

2 per 
city 

Hazard information manager 1 per 
city 

2 per 
city 

DPWH Hazard information manager 1 2 

NIA Hazard information manager 1 2 
Source: JICA Study Team 

* 3 cities mean, Libona, Talakag, and Baungon

6. Resource

Resource of the Soft Components shall be procured from the Japanese Consultants by the following
reasons:
 Since the equipment/facilities for the FFWS including the X-band radar rain gauge shall be

procured within Japanese products, so the training and lecture under the Soft Components
also are planned to utilize the actual measurement data. The lecturer/trainer shall acquire the
knowledge and skill to utilize such actual measurement data, i.e., local consultant has no
such knowledge and skill because such equipment/facilities are not available in the
Philippines.

 As there are portable type X-Band Radar Rain Gauge in PAGASA (fixed type X-band radar
rain gauge are not available in PAGASA), so the lecturer/trainer shall have knowledge and
skill on the fixed type X-band radar rain gauge, i.e., local consultant has no such knowledge
and skill.

 Since the knowledge and skill on the Operation and O&M are required, which is closely
coordinate with the reasons above, for the lecturer/trainer, so such person is not available in
the Philippines.

 As the existing Pampanga and Agno River Basins FFWS have been established and operated
under the Japanese Grant Aid, the experiences and lessons learned from the existing FFWS
can be applied to the Soft Components activities, and effective technical transfer is also
accomplished.
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8. Outputs

Outputs of the Sot Components are as follows:
① Operating procedure for operation and O&M on the FFWS (text)
② Operating procedure for the flood forecasting ability using the stage correlation method 

(text)
③ Analyzing procedure for the X-Band Rader Rain Gauge (text)
④ Operating procedure for operation of evacuation information system (text)
⑤ Result of Questionnaire (to check result of accomplishment for the trainees)
⑥ Photos of the activities
⑦ Completion Report to JICA

9. Sow of Philippines side

Close cooperation and sustainable activities between PAGASA and the Disaster Risk Reduction 
(DRR) Organizations such as CDRRMD, OCD, DPWH, LGUs are essential to undertaken not only 
soft components but also achievements of successful FFWS project completion.

Following are required to continue the Disaster Risk Reduction (DRR) activities confirming to the 
roles of mutual organizations and operating with close relation each other.
 Utilization of the measured data of the X-Band Rader Rain Gauge for river management and 

Disaster Risk Reduction (DRR) activities
 Determination of Lead time (responsibility of CDRRMD)
 Accuracy of Flood forecasting and Flood evacuation criteria
 Drill of flood evacuation (flood dissemination drill) 
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Outline Design Drawings 
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Fig.2 Water Level / Rainfall Gauge Station (RW-1)
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Fig.4 Water Level / Rainfall Gauge Station (RW-3)



Fig.5 Water Level / Rainfall Gauge Station (RW-4)
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Fig.6 Water Level / Rainfall Gauge Station (RW-5)
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Fig.7 Water Level / Rainfall Gauge Station (RW-6)



Fig.8 Water Level / Rainfall Gauge Station (RW-7)
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Fig.9 Rainfall Gauge Station (R-8)
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Fig.10 Rainfall Gauge Station (R-9)
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Fig.11 Rainfall Gauge Station (R-10)
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Fig.12 Rainfall Gauge Station (R-11)
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Fig.13 Rainfall Gauge Station (R-12)
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Fig.14 Rainfall Gauge Station (R-13)



Fig.15 X-band Radar Rain Gauge Station (XR-1)
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Fig.16 X-band Radar Rain Gauge Station (XR-2)



Fig.17 Master Station



Fig.18 Equipment Layout at Master Station



Fig.19 Equipment Layout of Monitoring Station at PAGASA HMD



Fig.20 Equipment Layout of Monitoring Station at CDO-CDRRMD
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