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MISSION AND FUNCTION 

 SERVE AS AN OPERATIONS COORDINATION AND 
CONTROL FACILITY FOR MMDA AND MMDRRMC 
DURING INCLEMENT WEATHER AND EMERGENCIES  

 PROVIDE DECISION SUPPORT SYSTEM FOR MMDA 
AND MMDRRMC 

 ESTABLISH AND PROVIDE COMMUNICATIONS AND 
DECISION LINKS AMONG MMDA OPERATING UNITS, 
METRO LGUS, MMDRRMC, AND NDRRMC DURING 
CRITICAL SITUATIONS 

 SERVE AS INFORMATION AND KNOWLEDGE CENTER 
FOR MMDA AND OTHER CLIENTS ON HYDRO-
METEOROLOGICAL CONCERNS 

 PROVIDE COMPLEMENTARY PUBLIC SAFETY 
ADVISORIES AND WARNING 



MMDA FLOOD CONTROL INFORMATION CENTER/METRO MANILA DISASTER RISK 
REDUCTION AND MANAGEMENT OPERATION CENTER (FCIC - MMDRRMOC) 
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MMDA FLOOD CONTROL INFORMATION CENTER/METRO MANILA DISASTER RISK 
REDUCTION AND MANAGEMENT OPERATION CENTER (FCIC - MMDRRMOC)  

FUNCTIONAL STRUCTURE 
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THUNDERSTORM WARNING 



Disclaimer:   Rainfall threshold values are arbitrary and may vary depending on the area of concern.  

                     These will be refined as soon as more data become available. 

HEAVY RAINFALL WARNING LEVELS 

RAINFALL VALUES (mm) MEANING WARNING 

Rainfall of 7.5 to 15 mm per hour has 

fallen  or expected to fall and most 

likely to continue for the next 3 hours. 

Community 
FLOODING is POSSIBLE in low lying areas and near river 

channels 

For flooded areas,  receding of flood is expected due to 

less rainfall.  

Rainfall of more than 15mm up to 30mm 

within 1 hour has fallen or expected to fall 

or if continuous rainfall for the past 3 hours is 

more than 45mm to 65mm and most likely 

to continue for the next 3hours. 

Community 

 

FLOODING is THREATHENING in low lying areas and near 

river channels 

 

If flooding occurs, expect a recession of flooding due to 

less rainfall. 

Rainfall of more than 30mm within 1 hour 

has fallen or expected to fall or if continuous 

rainfall for the past 3 hours is more than 

65mm and most likely to continue for the 

next 3 hours. 

Community 

 

SERIOUS FLOODING is EXPECTED 

 

Take necessary precautionary measures 

Action 

 

Philippine  Atmospheric, Geophysical and Astronomical 
Services Administration (PAGASA) 



Flood Depth Flood Level Impact to Motorist 

Extremely High 36” -  above Not passable to all types of 
vehicle 

 
Very High 

19” - 36” Not passable to medium 
vehicles but passable to 
buses and trucks 

 
High 

13” - 18” Not passable to light 
vehicle but passable to 
medium vehicles 

Medium 6” - 12” Flooded but passable to all 
types of vehicles 

Low Below 6” Flooded but passable 

FLOOD IMPACT TO MOTORISTS 



FCIC protocol when alert is raised by PAGASA or when rain 
is observed in MM 

Alert 
Color 
Code 

Rainfall values Duration Rain 
Category 

Potential 
Impact 

Action Level FCIC Action/s 

None < 2.5 mm/hr 30 min. Light None Awareness Monitor 

None 2.5 – 7.5 mm/hr 1 Hour Moderate Ponding; 
congestion 

Awareness Monitor 

Yellow 7.5 – 15mm/hr 3 Hours Heavy Pocket  flooding Awareness • Relay 
• Monitor 

Orange 15 – 30 mm/hr 6 Hours Intense Flooding is 
threatening  

Preparatory • Relay 
• Monitor 
• Alert 

Red > 30 mm/hr 12 Hours + Torrential Evacuation on 
low lying areas 
for possible 
flash flood 

Emergency 
Action 

• Relay 
• Monitor 
• Mobilize or     
   Dispatch 
• Coordinate 
 





















 



Other MMDA 
Operating Units 

MMDA 
Metro Base 

MMDA FCIC/ 
MMDRRMOC 

MM Emergency 
Strike Force 

HPSEPO Pub Sfty Div 
Emerg Response Group 

TDO Road 
Emergency Group 

NDRRMOC 

MM DRRMC  
Action Agencies 

Task Force  
“UNOS” 

Task Force 
‘RAINBOW” 

GMA 7 

Volunteers 

MMDA FLOOD  
CONTROL & SEW MGT 

OFFICE   

17 Metro LGUs  

MMDA EFCOS &  
PUMPING STATIONS  

MMDA FCSMO 
District Opns Engineers 

10 Flood Ctrl  
Bayanihan 

Zone Alliances 

THREATENED OR AFFECTED 
COMMUNITIES AND GENERAL 
PUBLIC 

METRO MANILA EMERGENCY 
COMMUNICATIONS NETWORK 





ISSUES AND NEEDS PRESENTED TO 
WORLD BANK, 4 JUNE 2014 

• Latency of Information-crucial to timely decision 
and credibility 

• Almost real-time links to data source to serves as 
trigger of timely action and response prior to 
processed warning from PAGASA (such as 
Doppler Radar, Project Noah, etc…) 

• Improved Platform for Plotting and Sharing 
Information and Actions that can be viewed by 
numerous stakeholders 

• Improved archiving and reporting application to 
aid flood control measures programming  

























CONCLUSION 

• IMPROVED ACCESS TO HYDRO-MET 
INFORMATION 

• TIMELY INFORMATION APPLICABLE TO 
DISASTER RISK REDUCTION SUCH AS FLOOD 
FORECASTING FEATURES 

• RELIABLE DATA TRANSMISSION BACKBONE 

• IMPROVED ARCHIVING FOR FLOOD INCIDENCE 
CORRELATION AND REPORTING 

 

 



OUR VISION….. 

BECOME ONE OF THE 
PHILIPPINES’ CENTERS OF 
EXCELLENCE ON DISASTER RISK 
REDUCTION AND MITIGATION  



THANK YOU VERY MUCH FOR 
YOUR ATTENTION! 

HAVE A NICE DAY! 



FLOOD FORECASTING & 

WARNING SYSTEM FOR 

METRO MANILA 

ENG’R. MAXIMO F. PERALTA 
 

HYDROMETEOROLOGY DIVISION 
Philippine Atmospheric Geophysical and Astronomical Services Administration 

Department of Science and Technology 

Philippine Atmospheric, Geophysical and Astronomical Services Administration 



T.S. Ketsana crossing Central Luzon  

BACKGROUND : 



IMPACT OF T.C. “KETSANA” (Ondoy) 

September 26, 2009 

“tracking the sky….helping the country…” 



Case study: Flood in Metro Manila due to TS Ondoy 
In 2003, Bankoff described in depth that Metro Manila’s vulnerability to flooding 
has evolved as a result of the degree of interplay between climate, topography, 
resource use, and culture over time.  The flood due to TS Ondoy in Sep 2009 
proved it.  

Insufficient carrying 
capacities 

Intense rainfall 
High/dense population 

High urbanization level 

Deforestation 
Informal settlers 

Unabated/rampant 
development 

INSUFFICIENT WARNINGS 

“tracking the sky….helping the country…” 



WATER-RELATED  DISASTER  MITIGATION  MEASURES 

STRUCTURAL MEASURES 

Dam, reservoir  

Retarding areas 

Channel enlarging 

Bypass, floodway 

Embankment-dike 

MOVE THE WATER AWAY FROM 
THE PEOPLE…!!   

Upstream rain 
gauge network. 

Hydrological 
stations, 
Telemetering 
network. 

Evacuation and  
mitigation operation 

Flood monitoring 
and early  
warning system. 

MOVE THE PEOPLE AWAY FROM 
THE WATER …!!  

NON-STRUCTURAL MEASURES 

Reduce upstream 

runoff inflow 



 

“ESTABLISHMENT OF EARLY WARNING 

SYSTEM AND MONITORING SYSTEM FOR 

DISASTER MITIGATION IN METRO 

MANILA OR EWS 2 PROJECT” 
 

- Funded by Korean Government 

- Established in 2010 after Typhoon 

Ondoy 

- Installation was completed in 2012 

- IEC Conducted in 2013 

- Fully Operational in 2014 

TARGET AREA : PASIG-MARIKINA RIVER BASIN 

To complement the EFCOS Project: 

Project Component : 
1. Data Collection System 

2. Flood Forecast System 

3. Early Warning System 

4. Communication Network 



Example of Flood Monitoring Equipment: 



Data Collection System Module: 

10 Waterlevel Gauging Stations 

10 Rainfall Gauging Stations 

4 Automatic Weather Stations 



Expanded Data Collection System Module: 

- EFCOS Stations were considered in the design of the Hydrological 

Network intended for Pasig Marikina River Basin.  

- The collected data on the said stations were integrated to the system. 

7 Rainfall Stations 
11 Waterlevel Gauging Stations 

Location Map of EFCOS Stations 



FLOOD FORECASTING SYSTEM: 

• Monitoring 
• Decision making support 

PAGASA DIC 



FLOOD FORECASTING SYSTEM: 
SCREEN SHOT OF GRAPHICAL UNIT INTERFACE (GUI) OF THE SYSTEM 



EARLY WARNING SYSTEM: 



EARLY WARNING SYSTEM: 
-  Location of 20 Warning Post along Pasig Marikina River Basin 



COMMUNICATION SYSTEM: 

Microwave Communication  



COMMUNICATION SYSTEM: 

PAGASA 

Pasig River 

PAGASA Station Mt.Mataba Relay 
Station 

Antipolo Relay 
Station 

Marikina River 

Data Terminal 

DRR Office 
30MHz ~ 300MHz 

30MHz ~ 300MHz 

30MHz ~ 300MHz 

VHF-1 CH1 데이타용 
VHF-1 CH2 데이타용 
VHF-2 CH7 음성용    

VHF-1 CH3 data 
VHF-1 CH4 data 
VHF-2 CH7 voice   

VHF-1 CH5 data 
VHF-1 CH6 data 
VHF-2 CH7 voice   

L
e
g
e
n
d 

VHF 

voice 

VHF communication 
equipment 

•  AWS(4EA) 
•  RG (7EA) 
•  WL (10EA) 
•  WP (20EA) 
•  DRR (7EA) 

Data Terminal 

VHF Radio Communication  



COMMUNICATION SYSTEM: 

PAGASA Station 

Mt.Mataba Relay 
Station 

Antipolo Relay Station 

PAGASA 

GSM service 
provider 

Data Terminal 

이동통신사 기지국 

Pasig River  

Marikina 
River 

L
e
g
e
n
d 

GSM service 
provider network 

Designated line 

Radio network 

GSM Communication 
Equipment 

•  AWS (4EA) 
•  RG (7EA) 
•  WL (10EA) 
•  WP (20EA) 
•  DRR (7EA) 
•  PAGASA(1EA) 

repeater 

Data Terminal 

GSM Communication  



PAGASA WEBSITE: 



EXAMPLE OF FLOOD 

WARNING ACTIVATION 

DURING THE PASSAGE 

OF TYPHOON MARIO 

(SEPTEMBER 14, 2014) 



RAINFALL INTENSITY of PMRB  
as of 1:40 AM September 19, 2014 



STATUS OF WATERLEVEL of PMRB  
as of 1:40 AM September 19, 2014 



Rainfall Intensity of PMRB  
as of 5:40 AM 



WATERLEVEL of PMRB  
as of 5:40 AM 



Alert Level 

Alarm Level 

Critical Level 

STO. NINO/W01-01.mp3
STO. NINO/W02-01.mp3
STO. NINO/W03-01.mp3
STO. NINO/W03-01.mp3


STATUS OF WATERLEVEL STATIONS  
Station Name Alert Alarm Critical 

1. MONTALBAN 22.48 
(12:40 AM-Sept 19) 

23.17 
(2:20 AM-Sept 19) 

23.91 
(2:40 AM-Sept 19) 

2. BURGOS 27.44 
(1:50 AM-Sept 19) 

28.06  
(2:40 AM-Sept 19) 

28.52 
(3:10 AM-Sept 19) 

3. SAN MATEO 1 18.21 
(3:00 AM-Sept 19) 

19.08  
(3:50 AM-Sept 19) 

20.06 
(5:20 AM-Sept 19) 

4. NANGKA 16.50 
(2:00 AM-Sept 19) 

17.40 
(2:40 AM-Sept 19) 

17.88 
(3:00 AM-Sept 19) 

5. TUMANA 17.22 
(4:30 AM Sept 19 ) 

18.25 
(6:00 AM-Sept 19) 

19.26 
(6:50 AM-Sept 19) 

6. STO.NIÑO 15.14 
(3:10 AM Sept 19) 

16.02 
(4:20 AM-Sept 19) 

17.11 
(6:00 AM Sept 19) 

7. MARCOS HIGHWAY 14.55 
(4:10 AM Sept 19) 

15.56 
(6:00 AM Sept 19) 

16.59 
(7:00 AM Sept 19) 

8. ROSARIO JS 13.54  
(2:00AM Sept 19) 

14.02 
(5:40 AM Sept 19) 

15.01 
(7:30 AM Sept 19) 

9. ROSARIO LS 13.07 
(6:10 AM Sept 19) 

13.51 
(7:00 AM Sept 19) 

14.03 
(8:50 AM Sept 19) 

10. NAPINDAN 2 
11. NAPINDAN 1 

12. MINDANAO 33.83 
(2:50 AM) 

34.46 
(3:00 AM) 

35.01 
(6:00 AM) 

13. SAN JUAN SCHOOL 11.12 
(6:40 PM – Sept 18) 

11.58 
(2:40 AM – Sept 19) 

12.18 
(3:00 AM – Sept 19) 

14. PANDACAN  11.02 
(6:20 PM-Sept 18) 

11.54 
(2:50 AM-Sept 19) 

12.00 
(6:20 AM-Sept 19) 

DID NOT REACHED FLOOD WARNING 
LEVELS 



Summary of Warning Post Activation 

 

Station Name Alert Alarm Critical REMARKS 
1. Eastwood Rodriguez 3:36 AM 4:04 AM 5:52 AM 

2. Rodriguez 2 3:36 AM 4:04 AM 5:52 AM 

3. Rodriguez 1 3:40 AM 4:04 AM 5:52 AM 

4. De la Costa Subdivision 1:35 AM 2:31 AM 4:19 AM 

5. Burgos Station 1:45 AM 2:37 AM 3:16 AM 

6. San Mateo 2 1:36 AM 2:31 AM 4:19 AM 

7. San Mateo 1 3:07 AM 4:01 AM 5:52 AM 

8. Nangka 3:10 AM 4:08 AM 5:52 AM 

9. Tumana Bridge 3:10 AM 4:08 AM 5:52 AM 

10. Sto. Niño 3:10 AM 4:09 AM 5:52 AM 

11. Marcos Highway 4:08 AM 5:56 AM 6:27 AM 

12. Rosario J.S. 2:11 AM 6:06 AM 

13. Rosario L.S. 6:29 AM 10:17 AM 

14. People’s Park 2:41 AM 3:23 AM 6:02 AM Failure of the  Amplifier at the Station 
caused the unsuccessful sounding of 
the  warning post  during the actual 
operation. 

15. San Juan (Pumping 
Station) 

3:06 AM 3:23 AM 6:02 AM 





STRENGTHENING OF EWS2 : 

“AUTOMATION OF FLOOD EARLY WARNING 

SYSTEM FOR DISASTER MITIGATION IN 

GREATER METRO MANILA OR EWS 3 PROJECT ” 



Target Areas: 
• Pasig-Marikina-Tullahan River 

Basin 

• On-going Project  
• Target Date of Completion : 2017 

Automation of Flood Early Warning System for Disaster 

Mitigation in Greater Metro Manila or EWS 3 Project  

Expected Outcomes: 

- to establish  additional (15) rainfall gauging station 
and 4 waterlevel gauging stations for PMTRB 

- To establish 14 warning post and flood monitoring 
facilities such as CCTV at Tullahan RB 

- To integrate a flood forecasting and warning 
system for TRB with the existing system of PMRB  
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