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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (1/14) 

 
TS RUPING 
Date of Occurrence: November 10-14, 1990 
Affected Regions:  IV, V,  VI,  VII,  VIII,  IX,  X,  XI and XII 
Affected Areas:  9  Regions, 46  Provinces,  247 Municipalities,  42 Cities and 
   1,387 Barangays 
Population Affected: Families – 1,010,004;  Persons – 5,498,290 
Casualties:   Dead – 508;  Injured – 1,278;    Missing – 246 
Houses Damaged: Totally – 222,026;  Partially - 630,885 
Cost of Damages: P 10,846.07 M - Infrastructures -  P1,326.345 M 
     Agriculture       -  P8,511.537 M 
     Pvt. Properties  -  P964.814 M  
    Affected  rivers/basins/watersheds: 

Province Casulaties 
(dead) River/basin/watershed Affected Towns 

Negros Occ.  
  Silay City 
  Bacolod  City 
  Bago City 
  Cadiz City 

58 
2 
1 
3 
3 

Ilog and Hilabangan rivers Murcia, Sipalay, 
Hinobaan,  Silay City, 
Bago City, Cadiz City, 
Bacolod City, Victorias

Guimaras 4   
Iloilo 
  Iloilo City 

26 
2 

Jaru and Jalaud watersheds  

Capiz 
  Roxas City 

13 
1 

Panay-Mambusao and Dumalag watersheds  

Antique 7 Cangaronan and Sibalom river watersheds  
Aklan 6 Aklan and Ibajay river watersheds  
Cebu 
 Cebu City  
 Mandaue City        
Lapu-lapu  City  
 Danao City  

82 
45 
7 
2 
2 

Balamban, Carmen and Mananga river 
watersheds 

Asturias, Balamban, 
Cordova, Danao City, 
Mandaue City, Cebu 
City, Lapu-lapu City 

Negros Oriental   
Dumaguete City  
 Bais City  

56 
2 
1 

Tanjay, Siaton, Bayawan & Pagatban river 
watersheds 

Tanjay, Mabinay, 
Guihulngan, Pamplona 

Bohol 23 Talibon-Ipil, Inabanga-Wahig, Antiquerra-
Siniganan and Loboc watersheds 

Ubay, Talobon, Loboc, 
Dagohoy 

Siquijor 1   
Leyte – 20 
 Tacloban City  
 Ormoc City  

20 
1 
5 

 
 
Anilao and Malbasag rivers 

Tolosa, Mayorga, Mc 
Arthur, Merida, Javier, 
Abuyog, Mahaplag, 
Bato, Baybay, Hindang, 
Isabel, Hilongos, 
Matalom, Sogod 
Palompon, Inopacan 

Southern Leyte 22 Sogod watershed  
Eastern Samar 4 Oras, Dolores, Balangiga, Taft watersheds  
Agusan del Norte 10 Lake Mainit-Cabadbaran, Agusan River  Butuan City,  
Surigao del Norte 
  Surigao City 

 
37 
2 

Lake Mainit-Cabdbaran river basin Dinagat and Siargao 

Bukidnon 1 Pulangi  watershed  
Misamis  Or.  
  Gingoog City 

29 
3 

Tagoloan and Iponan watersheds Tagoloan, Sto. Nino 

Camiguin 3   
Davao del Sur 3 Padada river watershed  
South Cotabato 2 Buluan Lake river watershed Lake Sebu 
Zamboanga del Sur 1 Sibangan, Sibuguey and Labangan watersheds Siayan and Sindangan 
Total 508   
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Damaged Infrastructures: 
Mactan Bridge – connecting Cebu and Mactan island 
Murcia Road  (84 kms) -  Municipality of Murcia, Negros Occidental 
8 meters of embankment – Tagoloan, Misasmis Oriental 
 
Around 129 interisland private and government owned vessels/ships sunk/capsized/damaged.  
Since TY Ruping had generated high and big waves, 383 fishing boats/bancas (motorized and 
non-motorized) were washed ashore/over turned and were reported missing. 
 
Subsequent flooding caused by heavy rains and strong winds totally cut off supply of basic 
necessities.  Power and communication lines were destroyed by strong winds and floodwaters in 
Mindoro Oriental (affecting 15 towns),  Negros Occidental, Iloilo, Bacolod City, Cadiz City, 
Antique, Cebu City, Surigao del Norte, Surigao del Sur (12 towns), Bohol, Leyte and Samar 
provinces. 
 
Major and small rivers swelled and inundated several areas such as low-lying towns and shores of 
Negros Occidental, Surigao del Norte, Misamis Oriental. Samar, Leyte, Cebu and Bohol.   In 
Tagaloan, Misamis Oriental,  8 meters of river embankment gave way due to strong water current 
of the Tagoloan river.  In Bohol, rivers overflowed and numerous coconut trees, banana 
plantations, corn and other crops were washed out. 
 
The areas that bore the brunt of TY Ruping were the shorelines and river systems as several 
fishing boats and fishermen were lost.  Some of the casualties were electrocuted, or swept by 
floodwaters or buried by landslides. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (2/14) 

 
TS URING  
Date of Occurrence: November 2-6, 1991 
Affected Regions:  VI & VIII 
Population Affected: Families – 43,397;  Persons – 223,985 
Casualties:  Dead – 5,101; Injured – 293; Missing – 4,256 
Houses Damaged: Totally – 5,232;  Partially – 25,272 
Cost of Damages: P 1,044.30M –   Infrastructure - P513.318 M 
     Agriculture     - P 531.05 M 
 
Affected  rivers/basins/watersheds: 

Region Province Casualties 
(dead) 

Affected 
River/basin/watershed Affected Municipalities/ Barangays 

Region VI 
  Antique 
  Negros Occidental 
     Bacolod City 
     Bago City 
     La Carlota City 
     San Carlos City 

 
- 

28 
2 

60 
10 
10 

 
Cangaronan and Sibalom 
river watersheds 
Ilog and Hilabangan rivers 

 
10 / 19 
19 Barangays & 4 municipalities: Calatrava, 
La Castellana, Murcia & Pulupandan and 4 
cities: Bacolod, Bago, La Carlota and San 
Carlos 

Region VII 
  Cebu (shoreline) 
  Bohol (shoreline) 

 
4 

44 

 
Balamban, Carmen and 
Mananga rivers 

Asturias, Balamban, Cordova, Danao City, 
Mandaue City, Cebu City, Lapu-lapu City 

Region VIII 
  Leyte 
    Ormoc City 
    Tacloban City 

 
388 

4,555 
- 

 
 
Anilao and Mabasag rivers 

 
3 / 256 

TOTAL 5,101   
 
Damaged Infrastructures: 

Region VIII 
18 bridges were destroyed isolating the towns of Albuera, Dulag, Burawen & Julita 
7 bridges suffered severe damage due to scoured approaches. 
18 minor river banks protection were likewise damaged. 

Almost all barangays in Ormoc City  were washed out. 
 
Region  VI 
Roads and bridges were damaged along Bacolod-Murcia-Don Salvador Benedicto-Calatrava 
national road. 
Flood control structures damaged were manta-Angan seawall, Pasil concrete river bank protection, 
Calatrava port and Sagay river conctrete seawall. 
In La Castellan, 2 bridges were totally washed out while in Bago City, 1 bridge was partially 
destroyed. 
Cogon and Punta bridges in Ormoc City were washed out by flashfloods. 

The catastrophe in Ormoc City can be attributed to the following factors: 
a. The concentration of unusually heavy and intense rainfall brought about by TY Uring; 
b. The drainage pattern - dendritic river system – the river basin is characterized by 

numerous tributaries rendering a common concentration time causing floodwaters to 
converge almost at the same time; 

c. The physiographic profile of the watersheds – the loose and unstable soil resulted to 
massive erosion producing a lot of debris which accumulated and eventually clogged the 
pathway of floodwaters at the Cogon and Punta bridges and resulted into a temporary 
damming effect; and 

d. The flashflood which resulted from the damming effect coincided with the high tide in 
Ormoc Bay. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (3/14) 

 
TD DITANG  
Date of Occurrence: July 17 – 21, 1992 
Affected Regions:  III & NCR 
Population Affected: Families – 27,902;  Persons – 134,417 
Casualties:  Dead – 36; Injured – 6; Missing – 77 
Houses Damaged: Totally – 478;  Partially – 1,305 
Cost of Damages: P 471.00M 
 
Affected rivers/basins/watersheds: 

Region / 
Province 

Casualties 
(dead) 

Affected 
River/basin/watershed Affected Municipalities/ Barangays 

Zambales  Botolan and San Marcelino 
watersheds 

5 barangays in Castillejos: San Jose, San 
Agustin, San Pablo, Magsayasay and Sta Maria 
13 barangays in San Marcelino: Cawat, 
Rabanes, Rizal, san Guillermo, Lucero, San 
Isidro, lapaz, Insungan, Lanatin, Nagbunga, 
Walac, Consuelo Sur and Consuelo Norte 

Tarlac  Bamban river Camiling, Tarlac, Paniqui, La Paz, Concepcion 
and Gerona 

Pampanga  Pampanga  and Guagua 
rivers, O’Donell, Sacobia 
and Pasig Potrero Sto 
Tomas rivers 

San Luis, San Simon, Arayat,  Lubao, 
Floridablanca, Guagua, Candaba, Minalin, Sto 
Tomas, Macabebe,, Magalang, Sta. Rita and 
Bacolor 

Bataan   Dinalupihan 
Bulacan  Pampanga Calumpit, Hagonoy, Paombong and Pulilan 
Nueva Ecija  Pampanga river, Rio Chico Bongabon, Cabanatuan, Palayan City 
Pangasinan  Agno & tributaries, 

Sinocalan,  Aloragat rivers 
Sta Maria, San Nicolas, Asingan, Rosales, 
Villasis, Bayambang,  San Manuel,  Tayug,  
Calasiao, Dagupan City,  San Carlos City, 
Lingayen,  Mangatarem, Bugallon, Manaoag 

Total 36   
 
Several rivers in Central Luzon and Pangasinan swelled due to the continuous rains and most of 
the casualties were drowned due to rampaging floodwaters. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (4/14) 

 
TY  KADIANG  
Date of Occurrence: Sep 30 – Oct 7, 1993 
Affected Regions:  I, II, III, IV, NCR, CAR 
Affected Area:  6 Regions,  22 Provinces,  10 Cities,  228 Municipalities and 
   3,232  Barangays 
Population Affected: Families – 415,813;  Persons – 2,060,677 
Casualties:  Dead – 126; Injured – 37; Missing – 26 
Houses Damaged: Totally – 2,249;  Partially – 9,078 
Cost of Damages: P 8,752.32M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Zambales 6 Botolan and San Marcelino 
watersheds 

5 barangays in Castillejos: San Jose, 
San Agustin, San Pablo, Magsayasay 
and Sta Maria 
13 barangays in San Marcelino: 
Cawat, Rabanes, Rizal, san Guillermo, 
Lucero, San Isidro, lapaz, Insungan, 
Lanatin, Nagbunga, Walac, Consuelo 
Sur and Consuelo Norte 

Tarlac 2 Bamban river Camiling, Tarlac, Paniqui, La Paz, 
Concepcion and Gerona 

Pampanga 20 Pampanga and its tributaries and 
Guagua river, O’Donell, Sacobia 
and Pasig Potrero Sto Tomas 
rivers 

San Luis, San Simon, Arayat,  Lubao, 
Floridablanca, Guagua, Candaba, 
Minalin, Sto Tomas, Macabebe,, 
Magalang, Sta. Rita and Bacolor 

Bataan 2  Dinalupihan 
Bulacan 8 Pampanga Calumpit, Hagonoy, Paombong and 

Pulilan 
Nueva Ecija 13 Pampanga river, Rio Chico Bongabon, Cabanatuan, Palayan City 
Nueva 
Viscaya 

32 Magat and Ambayaoan rivers Bayombong, Solano 

Isabela 4 Cagayan, Pinacanawan,  Ilagan, 
Chico rivers 

Tumauini, San Pablo, Cabatuan, 
Ramon, Ilagan, Gamu, Aurora 

Quirino 3 Upper Cagayan river Qurino  
Cagayan 3 Cagayan, Pinacanawan Tuguegarao,  Gattaran 
Pangasinan 20 Agno & tributaries, Sinocalan,  

Aloragat rivers 
Sta Maria, San Nicolas, Asingan, 
Rosales, Villasis, Bayambang,  San 
Manuel,  Tayug,  Calasiao, Dagupan 
City,  San Carlos City, Lingayen,  
Mangatarem, Bugallon, Manaoag 

Ifugao 8   
Kalinga-
Apayao 

4  29 barangays 

La Union 1 Naguilian & Aringay rivers 28 barangays & 4 towns 
Total 126   
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Damaged Infrastructures: 
Sta Lucia bridge in Capaz was washed out. 
Collapse of river dikes in Sto. Tomas, Pampanga 
 
In Region II,  the province of Nueva Viscaya registered the most number of casualties (32) due to 
flooding and landslides. Most of the casualties were victims of drowning in floodwaters in 
Regions I,  II and III. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (5/14) 

 
TS MONANG  
Date of Occurrence: Dec 3 – 4, 1993 
Affected Regions:  NCR, II, IV and V 
Affected Areas:  4 Regions,  14 Provinces, 5 Cities, 152 Municipalities and 
   982 Barangays 
Population Affected: Families – 264,912;  Persons – 1,361,267 
Casualties:  Dead – 273; Injured – 607; Missing – 90 
Houses Damaged: Totally – 60,357;  Partially – 160,164 
Cost of Damages: P 2,463.61M  -  Infrastructure         -    P928.92 M 
     Agriculture            -   P1,379.85 M 
     Private Properties  -   P154.84 M  
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & 

Barangays 
Cagayan 1 Lower Cagayan river 2 towns & 7 barangays 
Laguna 1 Caliraya-Pagsanjan watershed 28 towns, 121 barangays 
Marinduque 19 Boac river 4 towns, 162 barangays 
Mindoro Oriental - Naujan lake, Bongabong, Bulalakao, 

Malaylay & Magaswangtubig rivers 
16 municipalities 

Palawan   3 towns, 27 barangays 
Quezon 30 Infanta & Iyam watersheds 17 towns, 58 barangays 
Rizal - Montalban river 3 towns, 3 barangays 
Albay 4 Guinobatan watershed 17 towns, 20 barangays 
Camarines Norte 44 Bicol  river & tributaries 12 municipalities 
Camarines Sur 156 Sipocot-Libmanan river 37 towns, 582 barangays 
Catanduanes 13 Bato and Pajo rivers 11 municipalities 

 
The strong winds and intense rainfall caused the considerable damages both to life and properties.  
Worst hit was Region V or the Bicol region, particularly the province of Camarines Sur where 
156 lives were claimed by TS Monang. 
 
The Bicol river and its tributaries and other nearby rivers exceeded their carrying capacities 
resulting to flooding.  Most of the casualties were drowned or swept by floodwaters.  Others were 
struck by damaged infrastructures and uprooted trees. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (6/14) 

 
TY PURING 
Date of Occurrence: Dec 24 – 29, 1993 
Affected Regions:  VI, VII, VIII, X, XI 
Affected Areas:  5 Regions, 19 Provinces, 181 Municipalities,  18 Cities and  

890 Barangays 
Population Affected: Families – 349,850;  Persons – 1,914,935 
Casualties:  Dead – 187 ;   Injured – 52; Missing – 280 
Houses Damaged: Totally – 34,221;  Partially – 127,154 
Cost of Damages: P 2,741.474M - Infrastructure        -  P905.837 M 
     Agriculture     - P1,789.064 M 
     Private Properties - P 46.576 M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & 

Barangays 
Capiz 6 Panay-Mambusao and Dumalag watersheds 16 / 253 
Iloilo 19 Jaru and Jalaud watersheds 30 
Negros Occidental 4 Ilog and Hilabangan rivers 10 
Bohol 13 Talibon-Ipil, Inabanga-Wahig, Antiquerra-

Siniganan and Loboc watersheds 
20 

Cebu 
   Cebu City 
   Danao City 
   Mandaue City 
   Lapu-lapu City 
   Toledo City   

15 
12 
5 
4 
5 
2 

Balamban, Carmen and Mananga river 
watersheds 

Asturias, Balamban, 
Cordova, Danao City, 
Mandaue City, Cebu 
City, Lapu-lapu City 

Negros Oriental 1 Tanjay, Siaton, Bayawan and Pagatban 
watersheds 

Tanjay, Mabinay, 
Guihulngan, 
Pamplona 

Leyte 12 Kananga & Binahaan rivers 18 / 112 
Southern Leyte 19 Sogod watershed 3 / 5 
Agusan del Norte 
   Butuan City 

5 
10 

Lake Mainit-Cabadbaran, Agusan River  
26 

Agusan del Sur 2 Sibagat Wawa, Adgaoan, Ojot, Gibong, 
Libang and Sumilao watersheds 

 

Surigao del Norte 
  Surigao City 

14 
5 

Lake Mainit-Cabdbaran river basin 27 

Davao del Norte 15 Tagum-Lubuganaon river basin 19 / 179 
Davao Oriental 9 Padada & Buayan river basins 7 / 11 
Surigao del Sur 10 Tago river basin 19 / 304 
Total 187   
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (7/14) 

 
TS MAMENG 
Date of Occurrence: Sep 27 – Oct 1, 1995 
Affected Regions:  I, II, III, IV, V,  VI, VII, VIII, X, NCR and CAR 
Affected Areas:  11 Regions,  41 Provinces,  8 Cities,  110 Municipalities and 
   915 Barangays 
Population Affected: Families – 241,430;  Persons – 1,240,668 
Casualties:   Dead – 116; Injured – 49; Missing – 126 
Houses Damaged: Totally – 13,234;  Partially – 21,852 
Cost of Damages: P 3,172.73M  -  Infrastructure  -    P1,296.649 M 
     Agriculture     -    P1,876.076 
 
Affected rivers/basins/watersheds 

Region/Province Casualties 
(dead) River/basin/watershed Affected Towns / 

Barangays 
CAR 
   Ifugao 

 
22 

 4  
No breakdown 

Region I 
   Pangasinan 

 
2 

Agni and Sinocalan, Angalacan, 
Toboy, Bued Rivers 

29 / 379 
No breakdown 

Region II 
   Nueva Viscaya 

 
1 

 
Upper Cagayan & Magat rivers 

8 / 16 
No breakdown 

Region III 36 Pampanga river and its tributaries 32 / 248 
No breakdown 

Region IV  13  12 / 46 
No breakdown 

Region V    3 
 

Bicol, Sipocot- Libmanan and 
Guinobatan rivers 

3 / 15 
No breakdown 

Region VI. 20  No breakdown 
Region VII 
    Cebu 

1 Balamban, Carmen and Mananga river 
watersheds 

4 
No breakdown 

Region VIII 
   No breakdown 

-  13 / 26 
No breakdown 

Region X 
   Bukidnon 

18  1 
No breakdown 

NCR -  4 / 8 
No breakdown 

Total 110   
 
Damaged Infrastructures: 
Region III 
San Fernando-Gapan Olongapo Road 
Magliman, Banlic, Parulog, Sta. Barbara & Gugu No. 2 bridges. 
Mahay component bridge 
Angeles-Porac road girder bridge in Mancatian 
Bailey bridge along Pasig-Potrero river 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (8/14) 

 
TY PEPANG 
Date of Occurrence: Oct 26 – 30, 1995 
Affected Regions:  IV, VI, VII & VIII 
Affected  areas:  4 Regions,  10 provinces, 97 Municipalities, 13 Cities  and 
   1,825 Barangays 
Population Affected: Families – 234,522;  Persons – 1,254,774 
Casualties:  Dead – 265  (71 in Region IV,  169 in Region VI,  23 in Region  

VII and 2 in Region VIII);  
Injured – 323; Missing – 67 

Houses Damaged: Totally – 53,907;  Partially – 156,979 
Cost of Damages: P 423.617M  -  Infrastructure        -  P174.270 M 
                Agriculture            -  P1,232.671 M 
                Private Properties - P16.578 M 
 
Affected rivers/basins/watersheds 

Region/Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Region IV 
   Palawan     

 
71 

  
14 / 31 

Region VI 
   Aklan 
   Antique 
   Capiz 
   Guimaras 
   Iloilo 
      Iloilo City 
   Negros Occ. 
     Bacolod City 
     Bago City 
     Cadiz City 
     La Carlota City 
     San Carlos City 

 
- 
- 
- 
4 

48 
4 

87 
17 
2 
5 
- 
2 

 
Aklan and Ibajay river watersheds 
Cangaronan and Sibalom river watersheds
Panay-Mambusao and Dumalag watersheds 
 
Jaru and Jalaud watersheds 
 
Ilog and Hilabangan rivers 

 
 / 71 
 / 35 
 / 39 
 / 46 
 20 / 656 
 / 160 
 11 / 108 
 / 50 
 / 1 
 / 18 
 / 12 

Region VII 
    Bohol 
    Cebu 
      Mandaue City 
    Negros Oriental 

 
- 

18 
1 
2 

 
 
Balamban, Carmen and Mananga river s  
 
Tanjay, Siaton, Bayawan and Pagatban 
watersheds 

 
3 
24 / 193 
 
7 

Region VIII 
   Leyte 

 
2 

 
Kananga & Binahaan rivers 

 
18 / 405 

Total 265   
 
The rains brought about by TY Pepang inundated some parts of Negros Occidental by as much as 
6 feet. Rivers within the Panay and Kabankalan river basins overflowed rendering most highways 
impassable.  TY Pepang was the worst typhoon that hit Negros Occidental after TY Ruping in 
1990 and TY Puring in 1993.  The storm caught the residents by surprise.  The worst hot 
municipalities were Escalante, Calatrava, Toboso, San Carlos, Sagay and Don Salvador Benedicto. 
The storm left a wide swath of destruction in terms of agricultural crops which were on their 
vegetative, reproductive, ripening and harvestable stages.  There was a complete cut-off of 
irrigation water to the areas being served by the Bago River Irrigation System 
 
The strong winds of TY Pepang knocked down communication, water and power transmission 
facilities.   The Manapla electric cooperatives reported that 241 of its electric poles and 159 poles 
of MPC transmission lines were either toppled, broken or leaning at the height of the typhoon.  
About 6,500 telephone lines in Bacolod City were knocked down and were rendered  not 
operational.  The high number of casualties can be attributed mainly on the failure of the people to 
prepare for the disturbance. 
Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 

Recorded for the Last 15 years  (9/14) 
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TY ROSING 
Date of Occurrence: Oct 31 – Nov 3, 1995 
Affected Regions:  I, II, III, IV, V, VII, NCR & CAR 
Affected Areas:  8 Regions,  46 Provinces,  437 Municipalities,  20 Cities  and 
   516 Barangays 
Population Affected: Families – 960,777;  Persons – 4,683,618 
Casualties:  Dead – 936; Injured – 4,152;  Missing – 316 
Houses Damaged: Totally – 221,146;  Partially – 641,718 
Cost of Damages: P 10,828.77M:   Infrastructure -  P11.674 B 
     Agriculture     -  P9,036.741M 
     Others             -  P36.187 M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Tarlac - Bamban river Camiling, Tarlac, Paniqui, La Paz, 
Concepcion and Gerona 

Pampanga 1 Guagua river, O’Donell, Sacobia 
and Pasig Potrero Sto Tomas 
rivers 

Guagua, Candaba, Minalin, Sto 
Tomas, Magalang, Sta. Rita and 
Bacolor 

Bataan 1  Dinalupihan 
Bulacan 1 Pampanga Calumpit, Hagonoy, Paombong and 

Pulilan 
Nueva Ecija - Pampanga river, Rio Chico Bongabon, Cabanatuan, Palayan City 
Nueva 
Viscaya 

2  Bayombong, Solano 

Pangasinan - Agno & tributaries, Sinocalan,  
Aloragat rivers 

Sta Maria, Asingan, Rosales, Villasis, 
Bayambang,  San Manuel,  Tayug,  
Calasiao, Dagupan City,   

Kalinga-
Apayao 

2  9 

Aurora 1 Baler and Umiray basins 9 
Batangas 16  24 
Cavite 9  40 
Laguna 21 Caliraya river 29 
Quezon 267 Infanta and Iyam river basins 6 
Rizal 3 Montalban river 13 
Albay 
 Legazpi City 

37 
7 

Guinobatan basin 17 

Camarines 
Norte 

283 Sipocot-Libmanan basin 12 

Camarines Sur 
  Iriga City 
  Naga City 

223 
 

5 
11 

Bicol and its tributaries 35 

Catanduanes 33 Viga and Bato rivers 11 
Masbate 2  21 
Sorsogon 8  16 
Northern 
Samar 

2 Catubig river basin, Catarman 
and Bobon rivers 

8 

Total 936   
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Damaged Infrastructures: 
 
Region III 
Gapan-San Fernando-Olongapo Road 
Mabalacat-Bamban Road 
San Fernando-Lubao old road (San Vicente section) 
Angeles – Porac road 
Mexico Bailey bridge  
Tiaong bridge (Balangcas section) 
Quitangil bridge in Magalang (along Ninoy Aquino and Sta. Cruz section). 
 
TY Rosing was a very intense typhoon when it passed very close to Catanduanes.  Moving 
westward,  it crossed Camarines Norte, Laguna, Riza, Cavite, Bataan and Metro Manila.   
 
The effect of TY Rosing was severely felt  in the Southern Tagalog and Bicol regions.  At the 
height of TY Rosing, there were disruptions of vital communication links.  Likewise power and 
water supplies particularly in Regions IV and V which were heavily devastated.  Several roads 
and bridges were damaged rendering them impassable to all types of vehicles.  Landslides in 
Bicol and Southern Tagalog regions isolated some municipalities and barangays from the 
city/town proper.   
 
Deaths totaled 936 which were mostly caused by drowning and landslides. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (10/14) 

 
TY EMANG & TS GADING 
Date of Occurrence:  (TY Emang): Sep 16 – 17, 1998 
Date of Occurrence:  (TS Gading): Sep 17 – 21, 1998 
Affected Regions:  NCR, CAR, I, II, III & IV 
Population Affected: Families – 335,699;  Persons – 1,749,414 
Casualties:  Dead – 108; Injured – 22; Missing – 20 
Houses Damaged: Totally – 10,900;  Partially – 33,434 
Cost of Damages: P 3,795.40M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Tarlac  Bamban river Camiling, Tarlac, Paniqui, La Paz, 
Concepcion and Gerona 

Pampanga  Guagua river, O’Donell, Sacobia 
and Pasig Potrero Sto Tomas 
rivers 

Guagua, Candaba, Minalin, Sto 
Tomas, Magalang, Sta. Rita and 
Bacolor 

Bataan   Dinalupihan 
Bulacan  Pampanga Calumpit, Hagonoy, Paombong and 

Pulilan 
Nueva Ecija  Pampanga river, Rio Chico Bongabon, Cabanatuan, Palayan City 
Nueva 
Viscaya 

  Bayombong, Solano 

Pangasinan  Agno & tributaries, Sinocalan,  
Aloragat rivers 

Sta Maria, Asingan, Rosales, Villasis, 
Bayambang,  San Manuel,  Tayug,  
Calasiao, Dagupan City,   

Aurora  Baler and Umiray basins  
Batangas    
Cavite    
Laguna  Caliraya river  
Quezon  Infanta and Iyam river basins  
Rizal  Montalban river  
Total    

 
With its strength,  TY Gading battered  the provinces it crossed and worst hit was Pangasinan 
where 100-year old trees and infrastructures were uprooted.  Storm surge was also recorded in the 
coastal towns of  Pangasinan.   Continuous moderate to light rain occurred over the Agno river 
basin from September 15 to 19  resulting to flooding in the Pangasinan Plain including the low 
lying areas of  Ilocos  region, Nueva Viscaya and Isabela.   Binga and Ambuklao dam exceeded 
their normal flood levels which prompted the opening of the spillway gates.  Agno and its 
tributaries including the Sinocalan river overflowed. 
 
Most of the casualties came from Pangasinan and were victims of flooding as well as strong 
winds due to fallen or damaged infrastructures.  
 
As per records from the Office of Civil Defense, damages due to the effects of the two(2) 
disturbances were combined but in reality  most of the listed damages under TY Emang can be 
attributed to TS Gading. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (11/14) 

 
TY LOLENG 
Date of Occurrence: Oct 15 – 23, 1998 
Affected Regions:  I, II, III, IV, V, VI, VIII, & CAR 
Affected Areas:  8 Regions,  40 Provinces, 420 Municipalities, 8 Cities and 
   2,667 Barangays 
Population Affected: Families – 910,912;  Persons – 3,777,493 
Casualties:  Dead – 303; Injured – 751; Missing – 29 
Houses Damaged: Totally – 96,581;  Partially – 307,042 
Cost of Damages: P 8.491B:    Agriculture     - P 2,225.682 M 
     Infrastructure  - P 2,303.708 M 
     Others             - P 773.100 M 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) 

River/basin/watershed Affected Towns & Barangays 

NCR 
  Malabon 
  Caloocan  

 
 

4 

  

La Union  Aringay river  
Pangasinan 1 Agno & tributaries, 

Sinocalan,  Aloragat 
rivers 

Sta Maria, Asingan, Rosales, Villasis, 
Bayambang,  San Manuel,  Tayug,  Calasiao, 
Dagupan City,   

Nueva 
Viscaya 

2  Bayombong, Solano 

Quirino 1 Upper Cagayan river  
Isabela  Cagayan, Pinacanawan 

rivers 
Cauayan, Echague, Naguilian, Ilagan, 
Tumauini, canagan, Delfin Albano, & Sto. 
Tomas 

Tarlac 3 Bamban river 12 / 103  Camiling, Tarlac, Paniqui, La Paz, 
Concepcion and Gerona 

Pampanga 10 Guagua river, O’Donell, 
Sacobia and Pasig 
Potrero Sto Tomas rivers

17 / 248  Guagua, Candaba, Minalin, Sto 
Tomas, Magalang, Sta. Rita and Bacolor 

Bataan 1  Dinalupihan 
Bulacan 11 Pampanga Calumpit, Hagonoy, Paombong and Pulilan 
Nueva Ecija 10 Pampanga river, Rio 

Chico 
Bongabon, Cabanatuan, Palayan City 

Aurora 10 Baler and Umiray basins 8 / 120 
Batangas 1  Sico, Lipa City, Batangas City 
Laguna 5 Caliraya river  
Quezon 23 Infanta and Iyam river 

basins 
Bgy. Malinao, Atimonan, Tiaong, Candelaria, 
Macalelon, Gen. Luna, and Calauag, Sariaya, 
Padre Burgos, Catanauan 

Rizal 6 Montalban river  
Camarines Sur 
  Iriga City 
  Naga City 

85 
 

1 
8 

Bicol river and its 
tributaries 

Bgy Sta Rita in Baao, Sipocot, Libmanan, 
Banban, Iriga City and Naga City, Coastal 
Bgys of Balatan, Del Gallego, Caramoan 
Peninsula, Garchitorena and Calabanga 

Camarines 
Norte 

17 Labo river Bgys magsaysay and Tanawan in Capalong 

Catanduanes 80 Viga, Bato and Pajo 
watersheds 

Bgy. Kilikilihan & Tubrihon in San Miguel 
and Caramoan 

Sorsogon 3  Bulan, Irosin, and Sta Magdalena 
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Province Casualties 

(dead) 
River/basin/watershed Affected Towns & Barangays 

Albay 
 

5 Guinobatan river  Daraga, Oas, Libon, Tabaco, and low-lying 
areas of Legazpi City 

Iloilo 7 Jaru and Jalaud 
watersheds 

Bgy Malipayon & Consolacion in san Miguel 
& Bgy Tuna in Mina 

Aklan 2 Aklan and Ibajay river 
watersheds 

Bgy. Pook in Kalibo and Bgy. Castillo in 
Makato 

Northern 
Samar 

6 Oras, Dolores, Can-avid, 
Taft, Suribao,Balangiga 
watersheds 

Sta Rita and Catbalogan 

Total 303   
 
Damaged Infrastructures: 
 
Region I 
Dikes -  Bgy. Gelew, San Carlos City 

- Bgy. Gualsec, Malasique, Pangasinan 
Road Culvert – Hector Mendoza spillway at Laoac, Pangasinan 
 
Region II 
Collapsed bridges in San Agustin, San Guillermo, Angadanan & Jones in Isabela 
Collapsed bridges in Tuao and Amulung Cagayan 
Some portions of Maharlika Highway in Nueva Viscaya 
Baculud Detour Bridge going to northern Cagayan 
 
Region III 
San Fernando-Lubao Road 
Angeles-Porac Road 
Bongabong Bridge in Panique 
Bangerban Bridge in Bongabon 
Bato Ferry Bridge in Laur and Gabaldon 
Bangkerohan bridge in Palayan City 
 
Region IV 
Sariaya Bridge in Sariaya, Quezon 
National road in Bgy Sico, Lipa City 
Km 17 in Malvar 
Talisay-Laurel-Agoncillo road 
National Road in San Pedro, Laguna 
Zigzag road in Atimonan, Quezon 
Lake-Taal-Tagaytay Road 
Bridge in Bgy Sto Cristo connecting Sariaya and Candelaria 
Bridge in the municipality of Busuanga, Quezon 
Boac Flood Control dike along Boac river was washed out. 
 
Region V 
Roads at Bulan, Irosin and Sta Magdalena, Sorsogon 
 
Region VI 
Binangbang bridge at Barbasa, Antique 
Bubog bridge in Culasi, Antique 
Sipno bridge connecting Madalag and Malinao, Aklan 
 
Region VIII 
Catbalogan-Tacloban-Sta Rita road in Eastern Samar 
Bgy. Laygayon-Pinakdao road in Sta Rita, Western Samar 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (12/14) 

 
TY REMING 
Date of Occurrence: Oct 26 – Nov 1, 2000 
Affected Regions:  I, II, III, IV, V, VI, VIII, NCR & CAR 
Population Affected: Families – 486,416;  Persons – 2,432,942 
Casualties:  Dead – 114; Injured – 314; Missing – 10 
Houses Damaged: Totally – 16,910;  Partially – 125,790 
Cost of Damages: P 3,944.44M 
 
 
The 24-rainfall recorded over Tayabas, Quezon was about 313.3 mm on October 28 while over 
Catarman,  Samar, 276.6 mm of rainfall was registered on the 27th of October. 
 
The wide coverage of TY Reming and its track and duration in the PAR resulted to the occurrence 
of moderate to heavy rainfall  affecting a wider area.  TY Reming brought considerable damages 
to life and property. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 
Recorded for the Last 15 years  (13/14) 

 
TY FERIA 
Date of Occurrence: Jul 2 – 6, 2001 
Affected Regions:  I, II, III, IV, V, VI, VIII  IX, X,  CAR, CARAGA & NCR 
Affected Area:  12 Regions, 36 Provinces, 21 Cities, 302 Municipalities and  
   4,106 Barangays 
Affected Population: Families – 415,436;  Persons – 1,902,413 
Casualties:  Dead – 188; Injured – 241; Missing – 44 
Houses Damaged: Totally – 12,774;  Partially – 39,147 
Cost of Damages: P 3,586.48M  -  Infrastructure -  P1,854.12M  
     Agriculture    -  P1,349.10M 
     Private Prop.  -  P 383.26M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Benguet 47 Upper Agno river 13 / 68 
Baguio City 35  1 / 66 
Abra 19 Abra river basin 27 / 171 
Mt. Province 13  8 / 11 
Apayao 2  7 / 69 
Ilocos Sur 26 Sta Maria, Sta Cruz & 

Amburayan rivers 
30 / 498 

Ilocos Norte 2 Laoag river 18 / 621  Pagudpud 
La Union 3 Amburayan and Bauang  rivers 20 / 439 
Pangasinan 22 Agno & tributaries, Sinocalan,  

Aloragat rivers, Toboy, 
Angalacan and Bued rivers 

42 / 885  Sta Maria, Asingan, Rosales, 
Villasis, Bayambang,  San Manuel,  
Tayug,  Calasiao, Dagupan City,   

Cagayan 7 Cagayan river and its tributaries 23 / 475 
Nueva 
Viscaya 

- Upper Cagayan and Magat rivers 12 / 75 Bayombong, Solano 

Quirino 1 Upper Cagayan river 4 / 28 
Tarlac 1 Bamban river 4 / 23  Camiling, Tarlac, Paniqui, La 

Paz, Concepcion and Gerona 
Zambales 1 Botolan & San Marcelino 

watersheds 
4 / 21 

Nueva Ecija 5 Pampanga river, Rio Chico 12 / 65 Bongabon, Cabanatuan, 
Palayan City 

Iloilo City 1  2 / 4 Bgy Malipayon & Consolacion 
in san Miguel & Bgy Tuna in Mina 

Aklan 1 Aklan and Ibajay rivers 2 / 4  Bgy. Pook in Kalibo and Bgy. 
Castillo in Makato 

Negros 
Occidental 

- Sipalay, and Bago rivers 4 / 17 

Dapitan City 2   
Total 188   
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Damaged Infrastructures: 
 
Region I 
Badoc bridge and Quirino bridge in Navacan, Ilocos Sur – approaches totally washed out 
Bayugao bridge in Sta Cruz, Ilocos Sur – southern approach- washed out 
Amburayan bridge Tagudin, Ilocos Sur – washed out 
Badoc bridge in Badoc, Ilocos Norte 
Bugayong bridge in Pozzorubio, Pangasinan – collapsed 
Gualsec Dike in Malasique, Pangasinan – breached 
Caranglaan Dike in Alcala, Pangasinan – breached 
 
Region II 
Quibal Detour bridge in Callao, Cagayan - collapsed 
Tawi bridge in Penablanca, Cagayan - collapsed 
Calaoagan Basset Brodge in Gattaran, Cagayan – collapsed 
 
Region III 
Tayabo maisip bridge in Sta Fe, Daang Maharlika, Nueva Viscaya – totally washed out. 
Protective dikes in Aliaga, Sto Domingo, Nueva Ecija – collapsed 
 
NCR 
Tumana bridge in Marikina 
Marikina-Infanta Road, Km 38+300, Km 38+560, Km 28+500, Km 28+550 – eroded shoulders 
exposing the existing concrete pavement 
Protective dikes in Bgys. Paco and Caloong, Valenzuela 
 
CAR 
Marcos Highway, Kennon Road,  Bontoc-Baguio Road,  Benguet-Nueva Viscaya Road,  
Naguilian – Kennon Road,  Baguio-Bauang Road, Mt. Province-Calanan Road, Abra-Cervantes 
Road, Natubling-Buguias Road, Banawe-Hungduan Road, Kabugao-Solsona Road, Kabugao-
Pudtol Luna Road, Claveria-Calanasan Road 
 
TY Feria’s onslaught triggered the following incidents: 

1. Two (2) baby tornadoes struck San Jose City, Oriental Mindoro and San Fernando 
City, La Union. 

2. Series of rockslides occurred in the main thoroughfares in CAR and several landslides 
occurred in the following areas: Sarrat, Bangui and Poblacion, Sugpon in Ilocos Sur;  
Yagyagan-Naguilian Road in La Union,  Capintan, Carranglan in Nueva Ecija; 
Balangan-Sablan Road;  Baguio Sto. Rosario Valley Campo Sioco;  Puguis, Tublay 
in Benguet;  Haselma, Baguio City. 

3. Three(3) dikes were breached in the following areas:  Gualsec dike in Malasique and 
Caranglan dike in Alcala, Pangasinan;  protective dikes in Aliaga and Sto. Domingo, 
Nueva Ecija;  protective dikes in  Brgys. Paco and Caloong, Valenzuela. 

4. MBCB Messiah vessel capsized in the vicinity of Iloilo river entrance due to rough 
seas and strong winds. 

5. Storm surges brought about by southwest monsoon winds induced by TY Feria 
affected 43 barangays and 22 municipalities in Antique, Negros Occidental, Aklan, 
Bacolod City and Iloilo City in Region VI;  14 municipalities in in Zamboanga del 
Norte, 3 barangays in Zamboanga City and 1 barangay in Dapitan City in Region IX.  
All coastal towns in Ilocos Norte particularly Pagudpud were struck by big waves. 

 
Most of the casualties were either drowned or buried by landslides.  About 116 of the total 188 
casualties came from the Cordillera Administrative Region. 
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Annex 2   Affected Rivers/Basins/Watersheds and Infrastructure Damages 

Recorded for the Last 15 years  (14/14) 
 
TY NANANG 
Date of Occurrence: Nov 6 – 10, 2001 
Affected Regions:  IV, V, VI, VII, VIII, IX, X & CARAGA 
Affected Areas: 8 Regions,  23 Provinces, 19 Cities,  111 Municipalities and  
   985  Barangays 
Population Affected: Families – 262,581;  Persons – 1,331,682 
Casualties:  Dead – 236 ( 26 in Region IV,  39 in Region VI,  20 in Region VII,   

1 in Region VIII,  148 in Region X and 2 in CARAGA);  
Injured – 169; Missing – 88 

Houses Damaged: Totally – 1,973;  Partially – 12,763 
Cost of Damages: P 3,245.967 M 
 
Affected rivers/basins/watersheds 

Province Casualties 
(dead) River/basin/watershed Affected Towns & Barangays 

Oriental 
Mindoro 

12 Naujan Lake, Bongabong, 
Bulalakao, Malaylay rivers 

Bongabon, Roxas,  Pola, Pinamalayan 

Palawan 1  Coron, Culion, Busuanga, El Nido, San 
Vicente, Linapacan, Cuyo, Aborlan, 
Dumaran & Dumaran-Araceli 

Romblon 1  Romblon 
Capiz 3 Panay-Mambusao and 

Dumalag watersheds 
Curatero, Dao, Dumarao, Ivisan, Jamindan, 
Maayon, Mambusao,  Panay, Panitan, Pilar,  
Tapaz, Sigma 

Iloilo 3 Jaru and Jalaud watersheds San Joaquin, Tagbauan, Concemcion, 
Janiuay, Pototan 

Antique 1  Tibiao, Pandan, Bellison, San Remegio 
Negros 
Occidental 

31 Ilog and Hilabangan rivers Cadiz,  Kabankalan, Silay, Victorias, 
Bacolod City, Binalabagan, Hinigaran, 
Hinobaan, Pontevedra, Ilog, Isabela, 
Sipalay, Pulupandan, Murcia, San Enrique 
and Cauayan 

Aklan 1 Aklan and Ibajay 
watersheds 

Altabas, Balete, Banga, Batan, Baruanga, 
Bajay, Lezo, Libacao, Madalag, Makato, 
Malay, Kalibo, Malinao, Nabas, Numancia, 
Tangalan & New Washington 

Bohol 1 Talibon-Ipil, Inabanga-
Wahig, Antiquerra-
Siniganan and Loboc 
watersheds 

Pilar, Loboc and Dueno 

Cebu 
    

20 Balamban, Carmen and 
Mananga river watersheds 

Talisay, Toledo, Cebu City, Minglanilia, 
Naga, Liloan, Borbon, Carcar, Asturias, 
Cordova 

Camiguin 148  Catarman, Guinsiliban, Mahinog, 
Mambajao, Sagay 

Leyte 1 Kananga & Binahaan rivers Tacloban 
Surigao del 
Norte   

2 Lake Mainit-Cabdbaran 
river basin 

Claver, Giagquil, Malimono and Siargao 

Total 236   
 
As Nanang hovered over the Visayan islands,  it poured abnormally high rainfall which persisted 
for almost  half a day.  Although no account of the maximum rainfall was observed over the area,  
the intense precipitation drawn to the Mt. Mambajao Volcano was enhanced by orographic effect 
and flashflood ensued in the municipality of Mahinog.  Falling boulders of rocks swept by flood 
waters  wiped out  houses and other structures. 
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Profile of Damages to Infrastructures (Roads and Bridges)* 
Region/Provinces Estimated Cost of Damage  

(in Million pesos) 
Region IV 
   Romblon 
   Palawan 
   Oriental Mindoro 

 
26.125 

3.700 
85.800 

Region VI 
   Capiz 
   Aklan 
   Antique 
   Negros Occidental 
   Iloilo 
   Iloilo City 
   Guimaras 

 
67.070 

142.700 
155.650 
511.500 
150.260 

27.300 
17.360 

Region VII 
   Cebu 
   Bohol 
   Siquijor 
   Negros Oriental 

 
37.533 

176.956 
5.300 

17.278 
Region  X 
   Camiguin 

 
157.497 

CARAGA 
   Surigao del Norte 
   Surigao del Sur 
   Surigao City 

 
65.492 

5.500 
14.970 

Total  1,667.991 
  *  No details  or breakdown on the name and location of roads 
      and bridges were given. 
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Annex 5  HYDROLOGICAL OBSERVATION PROCEDURES 
 
Rainfall Observation 
 
Rainfall Observation is done in two ways: 1) Non-recording using 8-inch Standard Raingage 
which holds 2.0 inches of rain or 50.8 millimeter of rain, and; 2) Automatic Rainfall Recorder 
which uses Tipping Bucket Recording Raingage.   

 
Procedures for non-recording instrument: 

  
1. Insert a dry measuring stick through a small hole in the funnel until it reaches the 

bottom of the measuring cylinder.   
2. Read the upper limit of the wetted portion to the nearest tenths of a centimeter. 
3. After taking measurement empty the tube and reassemble the gage. 
4. Record the depth of rainfall on the prescribed form, millimeters as the unit of 

measurement. 
5. If the day rainfall exceeds 2 inches or 50.8 mm, transfer the accumulated water in the 

outer cylinder to the measuring tube and combine the measurements. Shown below is 
the formula given by PAGASA: 

 
Total Rainfall 
Amount = 

Original Tubeful
of Water +

Full Tubes 
of Water from  
the overflow can 

+ 
Remaining 
Water in the 
overflow can 

  
6. Special observation is taken, in addition to regular observations after heavy rains which 

may have caused severe flooding in downstream areas.   
7. Completely fill up the prescribed form with station name, coordinates, time and date of 

observation and total amount of rainfall accumulated.  
 

Procedure for automatic rainfall recorder: 
 

1. Changed the charts daily at about 8:00 A.M. except when there is no rainfall or rainfall 
is less than 0.5mm.  Record the station name, date and time of chart placement at the 
back of the chart. 

2. Adjust the recorder pen to the “0-mm line” upon placing new chart. 
3. Record: 1) date and time of removal from the drum, 2) non-recorded raingage 

measurement, 3) chart total rainfall amount for the period, and; correction factor, if any, 
after the removal of the chart. 

 
The standard procedure and general instruction to Observer are presented in detail in the 
Manual of Water Data Standards, Volume 2 of NWRB.  Based on the data gathered from 
FOC-PAGASA shown below is the process flow being implemented at all surface and climat 
stations. 
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 Figure 1 Process Flow applicable to all PAGASA Surface Stations  

Supervise the operation and maintenance 
of the station 

Undertake 3-hourly 
observation a day or hourly 

during the occurrence of 
tropical cyclone or when 

directed to do so. 

Record observation on appropriate form and 
send observed data to the communication 

section of WB on real time. 

Submit observed and recorded data 
to CMO/OIC for review. 

Transcribe corrected observed 
data on a clean form. 

Send corrected data & other Meteorological forms a 
week after each month & MTSR on the 1st day after 
each month to FOC and stored data at Data Bank. 
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Supervises the operation and 
maintenance of the station 

Undertake two 
observations a day 

at 8:00 AM and 
5:00 PM

Supervises the operation and 
maintenance of the station 

Transcribe 
observation

Send data to FOC on a 
monthly basis 

Copies of verified data 
stored at Data Bank 

Figure 2 Process Flow applicable to all climat/rain stations of PAGASA 
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Water Level Observation 
 
Water level is observed at the established river gauging stations of DPWH.  Instrument used 
in measuring water level are staff gage, water level recorders and stilling wells.   
 
Staff Gage  
 

1. Water level is observed every 8:00 A.M and 5:00 P.M except during heavy rains 
where extra readings are made depending on the degree of flow rise. 

2. Read the water level and record on the form provided by the regional office of 
DPWH.  Completely fill up the form including station name, location, and name 
of the gagekeeper. 

3. Immediately report cases of damaged or washed out staff gage to the hydrographic 
engineers. 

 
Water Level Recorder 

 
Water level recorder provides automatic record of river stage.  It produces a graphic or 
punched tape record of the rise and fall of a water surface with respect to time.  The float 
movement causes pen or stylus motion and the clock mechanism moves the chart.  Since the 
width of the strip chart is usually 25 cm., the range of available time scale is 3 cm. to 24.4 cm. 
per day.  Thus, 1:5 scale means 25 cm will register 1.25 meter change in water surface 
elevation.  The gagekeeper is tasked to safeguard the instrument and the housing of the water 
level recorder.   

 
Stilling Wells 
 
River stage may be automatically sensed by a float in a stilling well connected to the stream 
by intake pipes or by a bubble gage system that does not require a stilling well.  Stilling wells 
are either dug at the suitable bank site least affected by erosion and flood waters, reinforced 
by means of corrugated G.I sheets molded into cylindrical sections or installed at the 
downstream portion of a bridge pier.  The well can also be made of reinforce concrete pipe 
one-half meter or larger in diameter. 
 
Connection of the well to the stream must be through a four-inch or larger diameter G.I. pipe 
placed at right angle to stream but not so large as to cause water level in the well to fluctuate 
with the same magnitude as that of the water level in the stream.  Protection against entry of 
silt or sediments and flush pipe mechanism must be provided in order to have an efficient 
intake system and thus insure high sensitivity of the float to changes in water level.  A filter is 
placed in the pipe to neutralize the effect of dynamic waves.   
 
The well should be long enough for its bottom to be at least 30 cm. Below the minimum and 
its top to be above the level of a 50-year flood. 
 
There are more instruments used in measuring water level but the most commonly used in the 
Philippines are the three presented above.  Manual of Water Data Standards, Volume No. 1, 
Streamflow and Lake or River Stage gives detailed information on gaging network, design, 
installation, procedures and other pertinent data relevant to river gauging stations. 
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Establishment of Rating Curve  
 
The computation for Rating Curves requires stream velocity measurement.  At present the 
Hydrology Team uses current meter and float method in measuring velocity. 
The principle of current meter is based on proportionality between the velocity of the stream 
and the revolution of the rotor.  Thus, when it is placed at a point in a stream and the number 
of revolutions is counted for a given duration, the velocity can be determined. 

 
While float method is the simplest and most practical way in measuring stream velocity.  
Surface floats include wooden disks, partly filled bottles or cans.  Rod floats are wooden rods 
with weights attached at one end so that it will float upright.  The stream reach must be long 
enough to give a float travel time of at least twenty seconds.  The mean velocity of the stream 
will be equal to the float velocity multiplied by 0.85 for surface floats depending upon the 
stream cross-section and velocity distribution. 

 
Development of Rating Curves 

 
Current meter measurements are made to define a curve showing the relationship of stage 
with discharge.  The curve allows translation of stage reading into discharge at any given 
time corresponding to the stage reading for the calculation of mean daily discharge or 
estimation of the instantaneous peak discharge. 
 
Published report of NWRB, “Manual of Water Data Standards, Volume 1, Streamflow and 
Lake or River Stage” presents the development and construction of rating curves.  Rating 
curves are plotted on a graphical sheet, wherein stage is located on the vertical axis and 
discharge on the horizontal axis.  Two ways of plotting points are done on arithmetic or 
logarithmic paper. 
 

1. Arithmetic Plotting – rating curve plotted in an arithmetic paper shows parabolic 
curve which can be defined by the equation: Q = aHn + b 

 
2. Logarithmic Plotting – the above equation will appear as a straight line if plotted 

in logarithmic scale.  Thus, if log Q = Y; log H = X; and b = B; then the above 
equation is linearized as follows: Y = nX + B 

 
3. Fitting of the curve can be by eye inspection or by the method of least squares.  

The low flow discharge is plotted to a sensitive scale as an inset.  In plotting 
stage-discharge point, symbol “O” (circle and dot) is used and then identified with 
the corresponding discharge measurement number.  The inset should be drawn 
only when sufficient low discharges are available. 

 
“Inventory Survey and Basic Analysis of Hydrological Data for DPWH Technical Standards 
and Guidelines, March 2002” presents slope-area method in the formulation of discharge 
rating curve to 120 selected rivers in the Philippines; Parameters required at the section under 
study and the upstream and downstream sections are section properties, roughness coefficient 
and distances between sections.  The procedure for the formulation of discharge rating curve 
is as follows: 
 

1. With the known values of the section properties, the channel geometric 
characteristics are defined.  From the measured water surface level and discharge, 
the channel roughness is estimated using the Manning equation:      

n = (AR0.66S0.50)/Q 
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where n = channel roughness; A = sectional area; S = energy gradient; R = 
hydraulic radius (i.e. ratio of area to wetted perimeter); Q = measured discharge. 
 
The estimated channel roughness gives indicative value at that particular water 
surface level.  This also guides in assigning other channel roughness at different 
water levels. 

 
2. The discharge is determined using the section properties and the assumed channel 

roughness at particular water surface level. 
 
3. The discharge is determined using the Manning equation expressed as:  

 

Q = (AR0.66S0.50)/n or Q = KdS0.50
 

 Where Kd = conveyance capacity. 
  

The conveyance capacity is a factor fully dependent on the section properties and 
channel roughness and is expressed as: 

 

  Kd = (AR 0.66)/n 
 

4. With an assumed water surface, the conveyance capacity is determined using a 
selected value of the channel roughness.  The selected channel roughness is based 
on channel condition, estimated roughness from measured flow and judgment of 
the hydraulic engineer.  

 
5. The corresponding flow is determined using the Manning equation.  However, it 

may be noted that upstream discharge may be different from downstream 
discharge due to non-uniform flow condition.  The discharge is corrected to 
compensate for the energy loss due to possible change in section shape from 
upstream to downstream. 

 
6. The above procedure is repeated for another water surface level. 

 
7. The rating curve is then plotted with discharge along the vertical axis against 

water level (or water depth) along the horizontal axis. 
 

8. The discharge rating curve is fitted with an equation expressed as: 
 

  Q = k (H-h)n 

 Where: Q  =  Discharge (m3/s) 
 H =   Water elevation (m) 
  h  =  Elevation of water for zero discharge (m) 
  k, n =  Constants derived from curve fitting 
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Figure 3 presents the activities of the Hydrology Team and BRS in processing 
streamflow data. 
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Figure 3 Accuracy Checks in Flow of Streamflow Data 



 

A-76  

SYSTEM FOR ACQUISITION, PROCESSING AND TRANSMISSION OF 
HYDROLOGIC DATA 
 
The standard procedure in acquiring, processing and transmitting hydrologic data; stremflow, 
synoptic, agromet and climat; are presented in the flow chart below.  BRS implements 
activities for streamflow data and PAGASA the data of rainfall stations. 
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Figure 4 Schematic Representation of Elements of a System for Acquisition,    
Processing and Transmission of Hydrologic Data 
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Mayagay I, Tanay, Rizal   

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Mayagay I, Tanay, Rizal   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Port Area, Manila 
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Clark Airport, Pampanga    

 
 
 

 
 
 
 
 
 
 
 

 
 
 

Brgy. Ambulong, Tanauan, Batangas    
 
 
 

 
 
 
 
 
 
 
 

 
 
 

Brgy. Ambulong, Tanauan, Batangas    
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Sangley Point, Cavite 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

Sangley Point, Cavite 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bgy. Lita Phase I, Tayabas, Quezon 
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Sibul Spring, San Miguel, Bulacan 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Bgy. Sibul Spring, San Miguel, Bulacan 
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Polo, Valenzuela  

Former Location of Instrument  
 

 
 
 
 

 
 
 

 
 
 
 

 
Polo, Valenzuela Station 
Present Condition  
Located at Obando, Bulacan 
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Brgy. Gulod, Laurel, Batangas    
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Brgy. Gulod, Laurel, Batangas    

Former Location  
 
 
 
 

 
 
 

 
 
 
 
 
 

  Brgy. Wawa, Nasugbu, Batangas   
 

 
 
 
 

 
 
 
 
 

 Juliana Subd., San Fernando, Pampanga   
Abandoned Climat Station 
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Bo. Maitim, Amadeo, Cavite 

 
 
 

 
 

 
 

 
 
 
 
 
 

Bagumbayan, Taguig 
Present Condition located at Hagonoy, Taguig 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pasig Elementary School, Pasig 
 Abandoned Station  
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Science Garden, Quezon City   
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Pampanga Agricultural College (PAC), Magalang, Pampanga    

Abandoned Station 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
People’s Park, Tagaytay   
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National Agromet Station (NAS) 

UPLB, Los Baños, Laguna    
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Rizal Agricultural Station, Cuyambay, Tanay, Rizal    
Abandonded Station 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
National Soils and Water Resource Research Center 

Bureau of Soil and Water Management 
Cuyambay, Tanay, Rizal 

Present Condition 
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Lagnas Irrigation System 

Bgy. Talisay,Tiaong, Quezon 
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NIA Control House, Bustos Irrigation Dam 
Bustos, Bulacan 
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Parian, Calamba, Laguna   
 
 
 
 
 
 
 
 

 
 

  
 
 
 
 
 
 
 
 
 
 

San Cristobal, Calamba, Laguna 
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Pagsawitan, Sta. Cruz, Laguna    
 
 

 
 
 
 
 
 
 
 
 

 
 
 

Poblacion, San Nicolas, Batangas    
 

 
 
 
 
 
 
 

 
 
 
 
 

 
Brgy. Sampaga, Balayan, Batangas    
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Brgy. Sampaga, Balayan, Batangas    
 

 
 
 
 
 
 
 
 
 

 
 

 
 

Dumoit, Lucena, Quezon 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Tumbaga, Sariaya, Quezon 
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           (a) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)       (c) 
 

Pasong Kawayan II, Gen. Trias, Cavite 
(a) Present Condition of Gauging Site; (b) Abandoned Automatic Water Level Recorder;  

(c) Trail going to the Gauge Site  
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(a) 
 

 
 
 
 
 
 
 
 
 
 

(a)       (b) 
(b)       (c) 

Bucal 3-A, Maragondon, Cavite 
(a) Present Location of Gauge; Trail during (b) normal weather condition; (c) typhoons 
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Sabang, Angat, Bulacan 
Present Gauge 
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