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Flood Damage and Flood Fighting System Survey
for
The Study On Sabo And Flood Control
in Laoag River Basin, Philippines

introduction

The Flood Damage and Flood Fighling System Survey {FDFFS} was conducted as

" part of The Study on Sabo and Flood Control in Laoag River Basin; Philippine’s

The objective of the study is to formulate a master plan for sabo and flood control
in the Laoag River Basin and to confirm the technical and economic feasibility of
the urgent or priority project{s) identified in the master plan.

The study includes the evaluation of the flood damages énd the possib!e solutions
on how to control or to fight flooding within the 1,350 km? Laoag River Basin. To
clarify the flooding conditions and extent of flood damage during the past major

- flood events, the JICA Study Team contracted Woodfields Consuitants, Inc. {WCh

to conduct a_questionnaire survey. The questionnaire survey was conducted from
April 25 to May 17, 1996, and the results of which are presented in this report.

Objective

The objective of the flocd damage and flood ﬁghti.ng s?stem survey is to kno_bv the

- flooding conditions, damages and non-structural measures for flood 'mitigation

during the past major flood events in Laoag River Basin. -

Survey Area

The ‘survey area is the iloodfpron'eiarea of the La‘oag River Basin. This a_fea_ s

consists_of alluvial fan complex in the upper reaches and floodplain in-the lower
reaches. The total survey area is app_roximateiv 400 km’. '

The survey area cOmprises one City and eight municipalities; namely, Lacag City,

" . San Nicolas, Sarrat, Piddig, Nueva Era, Espiritu, Marcos, Dingras and Solsona, all in

the‘P'rovince of llocos Norte. As listed in Table 1, a total of 116 barangays were
included in the survey area. - :

Objective Persons {Survey Respondents)
A total of 115 barangays were surveyed, and their respective barangay captains .

were the respondents of the questionnaire survey. Some of the LGU officials were
also interviewed.” From them, various data and information regarding flooding

- within the Laoag River Basin were gathered. Also in Table 1 are the.nanﬁes' of the

respondents and the dates of interview.

Methodology
WCI put up three teams for this survey. They visited the 115 bara.ngays;

accomplished the questionnaires prepared by the JICA Study Team, and verified
the geographical locations of the barangays using Global Positioning System {GPS).

I-1
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The barangay captain/chairman or his representative was the respondent of the
questionnaire survey.

Mayors were also visited to make courtesy call, gather data and get their
endorsements to the barangay captains/chairmen,

Inundated areas in the barangay were also identified in the field and plotted on the
map of the city/municipality.

Coordination meetings with Mr. Kazuto Suzuki of the JICA Study Team were held
to discuss the progress of the survey and to submit the accomp!nshed

‘ questlonnalres

.Quiestionnaire Survey tems

The questionnaire survey form used in the survey is presented in Appendix A.

The major survey items are as follows:

- al Area affected by flooding, the date of occurrence and its duration.

b) The type of flood the area had experienced. :

“¢) " ldentification of the location where there is breached or river washed lands..
d} - Extent of direct and indirect damages.

e) - Possible flood control projects requested by the residents.
11} Present flood fighting system used by the residents,

Survey Resu'lts

_.As ‘presented in th:s report, -the surveyed data were inpulted in the database,
- processed and as much as posstble compared with both published and unpublsshed
: statlstlcs of the dufferent government agenc:tes :

Surveyed Barangays

" As shown in the table below, the 115 surveyed barangays which were ldentlited
by the JICA Study Team represented about 46.4% of the total number of

barangays in Laoag City and the eight towns of the survey area. All the barangays
of Solsona were surveyed, and only 10 out of 80 barangays in Laoag City.

MUNICIPALITY - TOTAL NUMBECR OF NUMBER OF SURVEYED
o L B BARANGAYS - - BARANGAYS
~ Piddig’ f ' o 23 _ 7
“Laoag City - 80 10
San Nicolas T 24 : 6
- Sarrat RS 24 18
. Espiritu. 20 11
- Marcos - _ 13 9
" Dingras 31 26
Solsona _ 22 22
Nueva Era ) ' 11 G
TOTAL 248 115

I-2-




As shown in the table below, the eight municipalities and one city covered by the
survey accounted for 50.6% and 50.4% of the total number of househotds and
total population of the province in 1990. For the surveyed barangays, the
respective percentages are 22.5 and 22.6,

B HOUSEHOLDS POPULATION

- SURVEYED “SURVEYED
MUNICIPALITY TOTAL BARANGAYS TOTAL BARANGAYS
Piddig 3,466 802 17,060 3,963
‘Laoag City 16,866 1,909 83,215 9,618
San Nicolas 5,623 - 1,406 27,614 18,925
Sarrat - 4,369 3,633 | 21,272 17,339
Espiritu 2,947 1,761 . 15,337 19,233 .
Marcos _ 12,632 : 1,802 - 12,984 - 9,234
Dingras 15,942 5,084 30,612 28,149
Solsona 3,720 .3,720 - 18,867 18,867
Nueva Era 1,038 : 583 5,230 . .2,807
TOTAL _ 46,403 20,600 232,061 104,235
ILOCOS NORTE 91,606 460,684

Population and households in 1990 and in 1 996

The 1996 FOFFS survey resuits on househo!ds and population are .pres:ented in
Appendix 8: Table B-1 for the 115 barangays, in Tables B-2 to B-10 for each
j Emunicipalit’y; in Table B-11 for poblacions and in Table B-12 for non-poblacions.

‘According to the FDFFS survey results, the 1996 population susceptible to ftoods
in the 115 barangays totals' 131,029. Dingras has the highest number of people
surveyed at 34,707, next is Solsona at 25,286. As reflected in the above-said
" tables, the three most populous barangays are San Marcos in Dingras with 3,983,

Barcelona in Solsona with 3,623, and San Bautista in San Nicolas with 3,600. On

the other hand, Barangays Cacafean {Marcos), Bimmanga‘;{PiddiQ}_ and San Julian
‘{Solsona) have the least number of people at'263, 265, and 285 respectively. The
municipality with the highest average number of people per barangay is San

Nicolas at 1,436, followed by Dingras at 1,336,

‘The survey area is predominantly rural with 80.9% of its 131,029 population iiving
in rural non-poblacion barangays, while ‘the rest residing in urban poblacion
" barangays. ' o e '

As shown in Table 2, the 1996 population:in the 115 surveyed barangays is
131,028 which is a 26.7% increment from’ the 1990 census population - of
104.235. This increase means an average annual growth rate of 3.67% which is
more than twice the observed annual growth rate of 1.78% between 1980 and -
' 1990 for the entire Laoag Cily and the eight municipalities {Table 3} The
* municipalities of Nueva Era, Piddig, Solsona and Dingras registered more than 4%
average growth rate per annum st 7.92%, 4.88%, 4.86% ‘and 4.68%
respectively, These figures are higher than those observed betweéen 1980 and
1990 for each entire municipality {Table 3).
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The nolable increase in population may be due_to t(ansmigration of farmers and
migration of people from Muslim provinces of Mindanac and lahar-affected
communities of Pampanga.

As shown in Table 3, the municipalities with population densities greater than 500
persohs per square kilometer in 1990 were Laoag City (779.13) and San Nicolas
{560.49}). Nueva Era is the least dense with only 8.12 personsfkm

Again in Table 2, the average household size for the survey area in 1990 and in
1996 are 5.06 and 6.01 respectively. For the province, the 1990 observed figure
is 6.04.

-There were 20,600 households in 1990 for the survey area, and the FDFFS survey

shows 21,782 households in 1996.

“The urban poblacion bafa'ngays have smaller average household size as compared

with the rural non-poblacion barangays: 5.54 against 6.13 in 1996 and 4.96
against 5.09 in 1990.

Also in Table 3 the number of households and the average household size in 1990

~ for the entire Laoag City and the eight mumcapaht!es were 46,403 and 5.01

respectively.

" Occupations of people in the surveyed barangays -

' The 1996 FDFFS survey resuits on o'ccupationé are presented in Appendix C.
Table 4 shows the average number of peop!e by type of occupation and by

mummpahty

: About 15 047 peop1e in the survey ared are engaged in farmmg and 86.5% of

which live in the non- poblacnon barangays; the next major group {2, 038 peop1e) are

. employed as public offm|a1s

Characteristics of the HouSehoIds

Types and prices of dwelling units

Apperidlx O shows the FDFFS survey results on types of dwelling materials and

prices of dwelling unit by type’ ‘of dwelling material. Table 5 presents the average

“pumber cand price of dwellmg umts by wpe of dwelling “material and by

mummpahty

About 48% of the households in the survey area live in houses made of concrete
and 36%, 9% and 6% in houses construcied with a comblnatton of concrete and
wood, with indigenous materials and with wood respectwely There are more
houses made of combination of wood and concrete and only wood in poblacions

‘than in non-poblacion barangays. On the other hand, more residences are

constructed with concrete and indigenous materials in non-poblacion barangays

-than in poblacions. The average price per square meter of houses made of

concrete is 2,370 pesos, wood 1,500 pesos, concrete and wood combined 1,939
pesos, and indigenous materials 467 pesos.

1-4
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Prices of residential lots

Table 5 also indicates the "average price of residential lots by municipality.
Appendix D also shows the details of this table. :

“The most expensive lots are found in San Nicolas at 668 pesosfmz, followed by

taoag City at 281 pesos{mz. Lot prices of less than 100 pesoslm2 are found in
the mountain towns of Piddig (partly mountainous), Espirity, Marcos, and Nueva
£ra. The ratio of residential lot prices between poblacion and non-poblacion
barangays is 5.566:1. '

Numbers and prices of house furnituresfappliances

" Table 6 shows the average percentag.e of households by ‘type of furniture/

appliance and the average prices of furnitures/appliances by municipality. Details
of this table are shown in Appendix E. '

Of the 21,792 households in the survey area, 38% have chesls of draWers, 46%
have televisions, 2% have carpets, 66% have dressers, 79% have sofa sets, 84%
have stereos, 80% have cabinets, 85% have dining sets, and 39% have

. refrigerators.

~ Agriculture and Fishery

Areas and prices of farmlands -

‘As shown in Table 7, the’ average farm size is 153'h'a's!barangay and 1.04 has per
farmer, It is 0.52 ha/farmer in poblacion barangays and 1.13 has/farmer in non-

- poblacion barangays. ‘The farm households in ‘Laoag City, Sarrat and Solsona

possess on the average less than one hectare of farmland.

Table 7 also .Sh(:)'\f;_lS that the average farm lot pribe is 44.98 p:e's'osfmz." The‘highéSt
farm tot price is 137.50 pesosfm? in San Nicolas, followed by 124.50 pe—zsc»s_lnﬁ2 in
Laoag City, ‘while the lowest is 10.67. peast::slm2 in' the mountainous town of

- Marcos. The price in poblacion barangays is twice the price in non-poblacion

barangays.

Details of Table 7 are shown in Appendix F.

B Croppz'.r?g patterns of different crops

" The cropping patterns and calendars prevailing in the survey area are presented in

Table 8. Appendix G shows the FDFFS survey results, while Appendix J presents
the same data at ‘city/municipal level as p;ovided by the Provincial "Agriculture

Office (PAO). The following four types of cropping pattern can be deduced from
the survey results: L ' j Co

iy - Paddy rice + paddy rice
iy Paddy rice 2

iii} Paddy rice + upland crops
iv) + upland crops

[-5



In the survey area, the wet season paddy rice is transplanted as early as May and
as late as July and harvested as early as August and as late as December. The dry
season paddy rice is transplanted as early as September and as late as January
depending on the supply-limits of irrigation water, and it is harvested from January
to May. The cropping time varies from year to year due to unstable irrigation
conditions.

In Table 8, the cropping pattern ususlly prevailing in the city/municipality, as
provided by the Provincial Agriculture Office (PAQ), is shown for the purpose of
© comparison with FDFFS survey resuits.

As shown in Table 8, upland crops like corn, mongo beans, vegetables, etc. are
mostly cultivated in the dry season, except for tobacco which grows in one year,

Planted Areas

According to the FDFFS survey results as shown in Table 8, the total plented area
" in the wet season is 25,193 has, and 82% of which are covered with different
ctops in the dry season.

About 19 163 has are [mgated paddy fields in the wet season. The irrigate'd area

in the dry season is estimated at 9,003 has which are cropped with dry season
paddy rice. The rainfed paddy fields account for about 5 302 5 has, occupymg
_about 22% of the total hectarage {for paddy rice.

: After harvest of the wet season paddv nce 82% of the farmlands are planted with
- different - crops in the: dry season. "Upland crops tike corn, ‘mongo beans,
‘vegetables, etc. are grown without irrigation in about 11, 673.6 has. About 82.5%
of which are planted’ with corn {5,182 has),” mongé  beans {2,001.5 has),
vegetables [1 682 has}, garhc 1854 has}, tobacco {584 has) and couon {490 has}

: Wet season upland crops are grown on!y in 737.5 has.

Appendix H shows the survey results on planted areas in detail.

Yields and prices of crops

As shoﬁn in Table 9, the average yield of paddy n:ce in th'e survey area ranges
from: 2.95 MT/ha in Laoag City to 4,05 MT/ha in San Nicolas. ' For thie whole
cnylmumc:pahtv, the average yield variés from 3.5 MT/ha to 4.0 MTfha in 1991

and, according to PAQ, trom 3.7 MT/ha to 4.5 MT/ha, The large variation may be
attributed to dlfferent imgahon condltlon in different places.

The average price of palay in the survey area ranges from 10, 000 pesos/iMT to
L ,360 pesos/MT, which are comparable with those given by PAO.

Tabie 9 also shows the yields and prices of upland crops in the survey area, as
. compared with those in 1991 and those provided by PAO. The details of yields
and prices of paddy rice and the different upland crops are found in Appendices |
“and J.

1-6



2.4,

Productions and prices of livestock

" According to PAO’s data in Table 10, the average production of cattle in one

barangay ranges from 41 heads (6.1 MT} in San Nicolas to 257 heads {38.2 MT} in
Piddig, assuming a carcass weight of 150 kgs for one catile. The hogs® average
production varies from 62 heads {3.6 MT, assuming a carcass weight of 58 kgs} in
Lacag City to 302 heads {17.5 MT} in Dingras. For chicken, the highest and
lowest average production per barangay are 1,125 heads in Marcos and 208 heads
in Piddig respectively. : :

As shown in Table 10, the FDFFS surveyed prices for catile and chicken are higher
than those of PAQ. :

Appendices | and J detail the survey results on the proddctions and prices of
livestock. ' :

Productions and prices of fish

As shown in Table 11, Tilapia is raised in Laoag City and the seven rounicipalities

excluding Piddig. Its average production ranges from .40 MT in Espiritv 1o 4.64

~“MT in Solsona and its average price is 65,000 pesos/MT. Bangus and other fish -
. are produced in Lagag City. ' '

Appendices | and J present the survey results o fish ;')rodu'_c(ions and prices.

Social Coh’_di;ioné

- Infrastiucture .

Table 12 presents the type, number and cost of the'infrastructures existing in the
survey areéa by municipality. Appendix K shows them in detail. Take note in this
table that no haspitals but only day care and health centers were found in the

" “surveyed barangays.
- Factory

. Table 12 and Appéhdix K show that only six factories were surveyed: one in Sarrat

and five in Laoeg City.

Flooding

{a)l  Characteristics of Flooding in Laoag River Basin

Typhooné/srorms that caused heavy flood damages in the area

' Tab[e 13 list the names and dates of occdrrence’ of ‘the typhoons that caused

heavy flood damages in the survey area. Although Typhoon Pepang {looded 78
barangays as compared with the B0 barangays inundated by Typhoon Gening, the
flood water in the latter was deeper than in the former. Out of the 14 typhoons
mentioned by the respondents, these Typhoons Gening, Pepang and Maring were

1-7



the most devastating. As indicated in the table below, Typhoon Gening was most
damaging {in terms of the number of barangeys affected) in Laoag City, San
Nicolas, Sarrat and Marcos, while Typhoons Pepang and Maring affected greatly
the municipalities of Espiritu, Dingras and Solsona.

Piddig Lacag San Sar- - Espi- Mar- Ding-  Sol- Nueva

Typhoon City Nicolas rat ritu cos 1as sona - Era

Gening -4 9 6 © 14 2 10 1 0 2

Pepang 3 1 0 2 92 0 16 20 3
_Maring 0 0 0 0 0 0 4 1 0

Causes of flooding

As shown in Table 14, the main cause of flooding'in the survey area during

“Typhoons Gening end Pepang was river overflow. And, a combination. of river

overflow and poor drainage system caused the inundation in some of the poblacion =

barangays.

Flood duration in the barangay

Table 14 .shows that the duration of flooding in the surveyed barangays during

- Typhoons Gening and Pepang ranged from as short as one {1} hour to as long as
“seven (7) days. As indicated in the table below however, floodwater in majority of

the surveyed barangays subsided in 3 to 12 hours.

Piddig Llaoag Sen - Sar-  Espi-  Mer  Ding-  Sol- Nueva

Flood
- duration {hrs) City Nicolas rat ' ritu - cos ras sona Fra
1 S 2 -
2 - 1 ' ' e . _
3 2 4 A 6 .- 3 1. 14 9 3
- B - : ' 2 o _ :
12 2 2 5 7 8 3. 9 7
24 S P . : . o . : o
48 2 1 B a2 1
>48 o ' 2 ) e

Moreover, the table below demonstrates that flood duration in the barangay is not

relative to the floodwater level, At difiere_nt levels of flood water (from O to more
than 1.5 m.}, flood receded within 12 hours in almost all the surveyed barangays.

Floodwater - CoL
level above ~ " Flood duration (hours)
road ‘Oto' 12 1210 24 © 2410 48 > 48
Dtw0b6m. 23 o 1 2
05t0'1.0m. 35 1 ! 4
©1.0t01.5m. 20 0 0 0
>1.5 m. 11 0 1 O
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Flood flow velocity in the barangay / Type'of inundation

As shown in Table 14, the type of Inundation in the survey area was generatly
flowing, and the flood flow velocity in the barengay was related to the flood
duration. Thus, a flood duration of O to 12 hours would mean a very fast flood
flow velocity; 13 to 24 hours would mean 8 fast flood flow rate; 25 to 48 hours
would mean a moderate flood flow velocity; and more than 48 hours would mean
a slow to very slow flood flow velocity. :

The survey indicates that the flood flow velocity in the barangay durihg Typhoons
Gening and Pepang was very fast considering the number of cases where the flood
lasted within 12 hours only. '

Extent of inundation in the farmland

' During Typhoons Gening, Pepang and Maring, most of the farmlands in the survey

area were 100% inundated as shown in Table 14 and emphasized in the table
below. : : ‘

“Percentage of Number of

farmland flooded barangays
- 0to0.b 10
- 0.51t01.0 : 104

Maximum depth of Hloodwater above street level, groundﬁoof and farmiand

The table below shows by municipality the ranges of maximum depths of f.ltgod'

water above street level and the number of surveyed barangays in each range. It

" indicates that the maximum level of flood water in most barangays in the survey

area'was within 1.5 meters only.

Floodwater VP‘iddig ‘Lacag San Sar- Espi-' - Mar- Ding- " Sol- NueQa .

levels (m) . City - Nicolas ' rat Crfitu - ;cos o fas . . soNg Era
0t 0.5 2 2 L 4 4 2 5 7
"05t01.0 1 6 2 6 5 3 9 11 1
- 10to15 3 .2 3 2 1 3 7 2 1
151020 1 _ 3 1 i 1
>20 ‘ 1 3 1

" Here, it must be emphesized that if the flood water level is above the road level, it

{ollows that the farmtand is already under water since, in most cases in the survey
area, the road level is higher than the farmland. : R

Because of the absence of a comman benchmark for the entire survey-ares, itis

difficult to compare the extent of inundation or the floodwater depths among the

surveyed barangays.
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Condition of ﬂoodwarer/sedfment deposits at farm!ands, residential areas and
" roads

After the flood, boulders are deposited along riverbanks; gravel and sands are
transported to the farmlands by floodwaters; and silts are found not only in farm
-Iands but also in remdentral areas and road systems -

In the table below, lhe survcy shows that the sedlments deposnted in the farms of
the downstream ‘municipality of San Nicolas ‘and Laoag City are mostly silt and
sand. Piddig, Espiritu, Marcos and Nueva Era which are upstream towns receive
sand and gravel deposits .in their farmlands. " The sediment deposits in the
farmlands in Sarrat Dsngras and Solsona vary frorn silt to gravel including debris.

Sedi- 'Piddig  Laoag San . : Sar- : "v‘-ESpI- - Mar- - .. Ding- Sal- . Nueva

“ments ' - City Nigolas rat Tty cos tas . sona . Era
Silt 0 -8 S0 5 0 -0 15 3 S
‘Sand 3 1 6 3 T4 1 2 1
Gravel 4 1 0 g 10 6 4 -1 3

Debiis , : 6 - 6

The table below for the sedimentation in the road system indicates almost the
same results of pattern as in the above table {for the farmlands)..

Sedi  Piddig Laoag San  Sar- | Espi-  Mar  Ding-  Sol-  Nueva &)
ments City Nicolas rat - . ritu cos ras ;sona Era

Silt 2 8 6 9 5 3 15 5 i -

Sand 2 1 8 5 4 2 1 1

Gravel 3 1 1 1 3 11

Debris _ 3 4
(b} Details of Flood Damage
Direct damages

Damaqe_to crop and livestock

in Table 15, the percentage of crop damaged is expressed in terms of the total
crop production expected from the flooded farmiand. However, the crop damage
ratio should be derived considering flood depth, flood duration, sedimentation,
ffoad flow velocity and crop growth stage.

e

The table below shows the apparent relationship between percentage of crop
damaged and floodwatér level. . The direct relationship between the two could be
clasified only if the floodwater level is tied up with true elevatrons after a
topographic survey of the study area is made.



Flo odwatler

level above _ .- Percentage of crop damaged _ '
road 01t00.25 = 0.251t00.5 0.5 10 0.75 0.75t0 1.0
G to 0.5 m. -3 ¥ S
05t01.0m. 3

1.0t01.5m. 1

> 1.5 m. 0

;The'p'ercemage of livestock damaged is exbresseq in terms of the total livestock

production. As shown in the table below, this percentage is relatively small; only

less: than 25% in most cases. It is also indicated that no direct relationship

between percentage of livestock damaged and floodwater level exists because of

*_human intervention: livestock is moving and can be evacuated easily during floods.

Floodwater .

tevel above ' Percentage of livestock damaged _

foad ] S 0.25t0 0.5 0.5 to 0.75 0.75 10 1.0

Oto 0.5 m. ‘ 1 -0
“0.5t601.0m. 2 1

1.0to 1.6 m. 1€ 4 3 1

>1.5m. 3 3 0 0

Damage 10 buildings

There ate about 21,792 households subject to flooding in the survey area. About
849% of houses is made of strong or mixed materials such as concrete of woods
and 9% is made of indigenous but weak materials and could easily be desiroyed by

strorig flood current.

As shown in Table 16, most houses that were totally damaged in the survey area
were due to the very fast flcod flow velocity in the barangay. The flood duration
in the barangay was mostly 12 hours. In the table below, the percentage of

houses totally damaged was mostly lower than 25%, regardless of the height of

floodwater in the barangay. This percentage is low since only few houses are
made of weak materials.

Floodwater
level above Percentage of houses totally damaged )
_ground floor 0to0 0.25 0.26 t0 0.5 0.5 16 0.75 0.75t0 1.0
Oto05m. |6 0 0 0
0.5t0 1.0m. 11 1 0 O
01w 15m. 9 w1 0 0
215 m. R - 0 0

* Damage to building contents {fumiture and appliances)

As shown in Table 17, furniturefappliance damage in the survey area was mostly

. related to the very fast flood flow velocity and the 12-hour {or shorter) flood
" duration in the barangay. In the table below, the percentage of furniturefappliance

-1t
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'~ damaged was miostly lower than 256%, also regardiess of the height of floodwater
" in the barangay.  This low percentage is  due to the fact that furniture “and

appliances are usually evacuated or placed in higher places during floods.

Floodwater
level above Percentage of furniture damaged
ground floor 0tv0.25 = 0.25100.5 0.5 10 0.75 0.76 1o 1.0
0t0 0.5 m. 0 S 0.
0.5 to 1.0 m. 3 o 1 o
1.0t0 1.5 m. 5 1 1 &
>15m. 4 2 0. :
- Norober of casualties

Table 18 shows that Typhoon G_ehing claimed 13 human lives and Typhoon

Pepang had 29 casualties.

. Indirect damages

The indirect damage consists of the income loss due 10 suspension of normal
activities due to flood.

As shown in Table 19, suspenston of farm operation and road transportation lasted

from one day to several years. This did not depend obviously on the duration and

height of floodwater but on the thickness of sedimentation. Sediments deposited

on the farmlends are sometimes too thick to cultivate. While the restoration of

unpassable roads depends on how fast the goverament respond to the request of B
the barangay for equipment that witl remove the sediment deposits. :

River washed areas

Most of the non-cultivated areas belong to the river washed lands along the big
tributaries in the gurvey area. These washed lands are covered with gravel and
sands which are too thick to cultivate. The table below summarizes Table 20 with
regards to the present fand use and hectarage as surveyed. The surveyed river
washed areas are shown in the inundation map in Appendix N.

Present land use _ Hectarage

Rivercoursefwatercourse T 94.04

Bare 1,657.7

Fishpond : 3.5

Partially planted 4086

Others 1.5 : .
_Total ©2,162.74 %

Flood Preparedness/Fighting
{a) Flood Preparedness

AppendiX L c_:omains the Calamities ahd Disaster Préparedness'PIan prepared by
the National Disaster Coordinating ‘Council. (NDCC).  This plan presents among



= OO P N -

othefrs the composition and responsibilities of the national organization’ for
emergencies, the organization that will provide the vehicle for a concerted and
coordinated disaster control eftort from the Nationa! ‘down to the Regional,
Provincial, City/Municipal and Barangay levels. - Under this plan, the NDCC shall
exercise direction and control, through the Office of Civit Defense, over all
emergency operations from the regiona! down to the lowest political subdivisions
jcouncils. The Council shall coordinate the department’s support{assistance

_ activities in disaster management through this organizational arrangement. It shall

likewise provide top executive management and control over multi-departmental
types of disaster-stabilization operations. . : : co

At barangay level,: a Barangay_DiéastEr Coordinating Council ‘composed of the
Barangay Captain as Chairman and leading persons in the community as members

. has the following tasks:

1. Establishes the Barangay Disaster Operations Center {BDOC)

C2L ‘Cdordinates from the BDOC, the disaster operation acti\}ities of its tasked
units; ' .
3. Implements within the b'_ara‘ngay the guidelines set by the Municipal Disaster

Coordinating Councit {(MDCCY;

4, Advises thé members of the Barangay Disaster Coordinating Council
regarding disaster management; and

5. Submits fecommendations to the MDCC/COCC as necessary.

With regard to flood preparedness in the survey area, the barangay officials and
people undertake the activities enumerated in the table below and detailed in Table
21, including those of DPWH and LGY. The two most common measures adapted
by the barangay is to ¢onstruct temporary river bank protections and 10 advise on
possible evacuatien. The participation of DPWH has been Aimited to a few
barangays because their rmeasures are permanent and require funds from the
government. About 23 barangays are inactive relative to flood preparedness.

Number of
Flood Preparedness Barangays
Brgy officials instruct people to evacuate 4
Brgy people construct temporary river bank protection 43
DPWH constructed spur dikes and ripraps b
8rgy officials advise peoplée to prepare for possible evacuation 33
‘None : 23
L.GU declogs drainage system : 1
People construct temporary trench nitade of bamboo and stones 7
“People transfer furniture to higher places - 1
DPWH dredged Burnay River and ‘constructed temporary dikes 2
1

" People transfer commaodities and livestock 10 higher places




(b} - Flood Fighting

As shown in Table 21 and summarized in the table below, the barangay resorts
only to evacuation of affected families to higher grounds as a means to fight flood.

Number of
Fiood Fighting System Barangays
"1 Evacuation of affected families to higher grounds 59
S 2 None 47
3  Transfer of furniture to higher grounds 2
4  Construction of emergency river bank protection .7
" 2.7. . Request for a Sabo and Flood Contro! Project
~Since there is always the possibility of occurrence of big floods and subsequent
- damage of existing cultivated areas in the future, some measures to protect the
enlargement of this non-cultivated area are requested by the surveyed barangays.
Table 22 shows that the measure requested by most of the barangays is dredging
of the river (35%), followed by bank protection {22%) and general river control
{17%). The barangay people were very receptive to any project-that will mitigate
- flooding in Laoag River Basin.” This table is detailed in Appendix M.
28, Inundalion Nlap

: Appendrx N contains the mundauon map of the survey-area. This map (1/70000}

was made based on the various data collected during the FOFFS survey. This map

is, expected 1o be revised when the actual topographic survey of the study area is’
ompleted and more accurate data are collected ;

1. inundated area is shown in yello_w color. The boundaries of which were

" approximated during the survey or interview.

2. River washed areas aré shown in blue color. The boundaries of which were
 .also estimated during field interviews. ) ‘ o

3.  Rivers and other bodies of water are dark blue lines and colored dark blue.

4, Largest flood (LF) indicates the vear of occurrence of the largest flood
experienced in the surveyed barangay.

G

", Depth of water (DW) indicates the ‘maximum floodwater level above the
' slreet, farm!and or groundﬂoor expenenced in the surveyed barangay.

LB, 'Type of flow (TF} indicates the flood flow velecity in the barangay durmg

" the largest flood and whether the floodwater is flowing or ponding.

7. Extent of damage {ED) includes river washed areas and damage to crop,

houses, and furniturefappliances. Damages are presented as described
" above.

[-14



Conclusion

This report presents the results of the FDFFS survey as to the flooding conditions,
damages, and non-structural measures for flood mitigation during the past major
{lood events. In particular, the data gathered from this survey shall form the basis
for estimating the darnageable values of crops, livestock, fish, infrastructures, etc.
and calculating damage ratios to be used for flood damage analysis. ' :

I-15
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Table 1 Surveyed barangays, respondents and dates of inle'n'iew;(m)

I-16

MUNICIPALITY BARANGAY BARANGAY CHAIRMAN . DATE OF INTERVIEW
1 Piddig Bimmanga Leonor BALGUNA 5/11/1996
2 Piddig “Callusa Jimmy BAYAG 511011996
3 Piddig Dupitac Bernardo HILARIO 5/10/1996
4 Piddig Estancia Octavio CASTRO 5111/1996
5 Piddig Gayamat Nestor BRINGAS -510/1996
6 Piddig Libnaoan Rogelio BARTOLOME 5/11/1996
7 Piddig Mangitayag Anastacio SANTOS $I1EH1956
8 Laoag City 1 San Lorenze (Pob.) Arturo GERONIMO 5/10/1996
9 Laoag City 30-a Suyo Ricardo PASCUAL 51911996
10 Laoag City 30-b Santa Maria Ruben DULDULAO 51971996
11 Laoag City 34-b Gabv Norte East Serafin ACIERTO 5/10/1996
12 Laoag City 43 Cavit (4) Graciano ALONZO 5/9/1996
i3 Laoag City 45 Tangid - Narciso MOLINA, SR, 5/9/1996
14 Laoag City 51-a Nangalisan East " Gilbert MARTILLANO 5/10/1996
15 Laoag City 51-b Nangatisan West Avrelio PASION 511041936
16 Laoag City 53 Rioeng Constantino CORPUZ 51971996
17 Laoag City 54-b Camangaan Godofredo MANGAOIL 511011996
18 San Nicolas 1 San Francisco (Pob.) Edgar ESPEIO 51161996
19 San Nicolas 24 Santa Monica (Nagrebean) - Jaime ULEP 511541996
20 San Nicolas  San Baltazar (Bo.2) (Pob.) Ruben LAZO. 511611996
24 San Nicolas  San Bartoloms (Bo.4) (Pob)  Victor QUETORAS 5/1511996
.22 San Nicolas San Tidefonso (Bo.3) (Fob.) Napoteon HERNANDO 571611996
" 23 San Nicolas San Juan Bautista . Loteto HERNANDEZ 51151996
24 Sarrat © San Agustin (Pob.) Gerardo GANIRON " 5/13/1996
25 Sarrat San Andres Rolando AGORILLA 5/15/1996
26 Sarrat San Antonio © Iieneo H: CALAMAAN . 5/15/1996
27 Sarrat " San Cristobal Dosoteo BASUG 511411996
28 -Sarrat * San Felipe _Ermilio DOCTOR : 5/14/1996
29 Samat - San Francisco (Pob.) ‘Manuel TABORA - 5/16/1996
30 Sarrat Sanlsidro " Donato RAMOS - 511411996
‘3] Sarrat * . San Joaquin (Pob.) Camilo RASOS » 511511996
32 Sarrat " San Jose Jimy GANITANO © 511411996
© 133 Sarrat " San Leandro (Pob.) Onofre FERNANDEZ . : 5/13/1936
‘34 Sarrat ‘Saniorenzo . ‘Felix GANAL, SR, . - 5/14/1956
35 Sarrat San Manuel Federico GANAL 511411996
36 Sarrat © San Marcos Mariano DORONIO - 511411996
37 Sarrat San Nicolas Ferdinand GANO . 511471596
38 Sarsat San Roque Sotero CALANTO 511311996
' 39 Sartat San Vicente (Pob.) Antnio BULALACAO . 511311996
40 Sarrat Santa Barbara (Pob.) . . Doroteo PAZ 5/1541996
41 Sarrat " Santo Tomas Juanito AGMATA © 511411996
42 Espiritu Balioeg " ‘Artemio GALARSE 511471996
43 Espiritu Bugasi " 'Domingo ABIAN 511471996
© 44 Espitit Caestebanan ‘Maximiano AGPALASIN -~ 5/10/1996
45 Espirita Caribquib . Teodorico MORELLA - 5/1171996
‘46 Espirit Catagtaguen Efideo Je la CRUZ 5716/1995
47 Espiritu Hitario (Pob.) " Marilyn ABROGENA ~ 51171996
48 Espiritn Lorenzo {Pob.) Rodolfo DOMANICO 5/11/1996
49 Espiritu Macayepyep Santiago MORALES 5/1171996
50 Espinim Sipamar Damisn BENITO $101928
51 Espiritu Tablabagan Julio LAROCO 51911996



Table 1 Surveyed barangays, respondents and dates of interview, (23)

P-17

MUNICIPALITY BARANGAY BARANGAY CHAIRMAN __ DATE OF INTERVIEW _
52 Espiriru Valdez Ignacio RAMOS 51911996
53 Marcos Cacafean Roberto PUGYAO 51811996
54 Marcos Dagquioag Anselmo B. MABUTI, JR 51811996
55 Marcos Elizabeih (Culao) Llanes A. BASUG 51811996
56 Marcos Escoda Benjamin C, TANGONAN 5/9/1956
57 Marcos Ferdinand Marcelino J. BALLON 51811996
58 Marcos Fortuna Marilyn A. JUAN 5111996
59 Marcos Pacifico (Agunit) Angel B. MALVAR 519/1996
60 Marcos Santiago Wisan C. SIMEON 51871996
61 Marcos Tabucbuc (Ragas} Gines S. GUILLERMO - 518f1996
62 Marcos Valdez Nerio P. PILLOS 51111996
63 Dingras - Albano (Pob.) ‘Benigno AQUINO 51111996
64 Dingras Bagut Dionisio FELIFE 413011996
65 Dingras Parado{Banpay) Ambrocio MANDING | 412171996
66 Dingras Baresbes Loreto ROSQUESTA - 412611996
67 Dingras Barong Elpidio DE LOS SANTOS  4/26/1996
63 Disgras - Bungcag Santiago LAGRIO 51171996
69 Dingras Pancel Renato CEREPON 473071596
70 Dingras Elizabeth Carmelo BASILIO 412811996
' 71 Dingras Foz Donato RUBIO 412711996
* 72 Dingras - Guerrero {Pob. ) Joefrey SAGUID 413071996
.. 73 Dingras Lanas Berpardino SARMIENTO  ~ 4/28/1996
* 74 Dingras Lumbad Roland BALLESTEROS 4130/1996
15 Dingras -~ -Madamba (Pob.) Elvis PARADO : 51111596
- 76 Dingras Mandaloque Reynaldo HIDALGO /1671996
- 77 Dingras Medina Dominzdor CASTRO - 412111996
78 Dingras Peralta (Pob.) Agustin LAGRIO 51111996
79 Dingras - Puruganan (Pob.) - Emitiana VALENCIA 51211996
80 Dingras . Root (Baldias) ' ~ Benigno SABUCO 51211996
81 Dingras Sagpatan | Anastacic ABADILLA - 412911996
© 82 Dingras " San Esteban © Rgmidio MACARIO - 412971996
83 Dingras * Francisco * Elena BALENDIA . 412671996
~ 84 Dingras San Maréelino (Padong) Vivencio AGUILAR L 412611996
85 Dingras . San Marcos Ernesto SALVADOR 412911996
" 86 Dingras ' _Sulqmano ‘ Generoso MONTE SR. 51311996
87 Dingras Suyo (3) . Julio CALANO _ 51211996
88 Dingras Vet Artemic BAYUDAN 412871996
89 Selsona - Aguitap Faustino YALDEZ JR. 5/3/1996
90 Solsona .~ Bagbag Mario AGCAOILI - 513/1996
9) Solsana - Bagbago - Brigido JUAN © 51811996
. 92 Solsona " Barcelona  Edwin MATEQ 51211996
93 Solsona * Bubuos © Andrew MACKAY - 51311996
94 Solsona Capurictan .+ Efren JOSE . 51311996
95 Solsona * Catangraran - Franklin CALUMAG | 5/5/1996
96 Solsona © Parasdas Melecio DE LOS SANTOS . 37171996
. 97. Solsona Juan (Pab.) (1) Cresencio VILORIA - 585096
_ 98 Solsona " Laureta {Pob.) Edison De LARA 51811996
99 Solsona Lipay Freddic ABAD 51211996
© 100 Solsena Maananteng Augusio PASCUA 413071996
161 Solsona © Manalpac Einidio DOMINGO 51541996
102 Solsona Mariguet Vicente MEJIA 5I511996




Table 1 Surveyed barangays,

respondents and dates of interview. (3/3)

MUNICIPALITY BARANGAY BARANGAY CHAIRMAN  DATE OF INTERVIEW :
103 Solsona Nagpatpatan Loreto RARANGOL 5151996 "
104 Solsona Nalasin Andres JAMIAS " 413011596
105 Solsona " Putiao Cirilo RAYMUNDO 51511996
106 Solsona San Juan Nestor GALLEGOS 51241996
107 Solsona San Julian Eymard GANAL 51211996
108 Solsona Santa Ana Jose MARTINEZ 5/5/1936
109 Solsona Santiago Benjamin GASPAR 51811996
110 Solsona Talugtog Macarte AGPAOA 413011996
111 Nueva Era Acnam © Aurencio GALUT 571211996
112 Nueva Era Cabittauran Osiis BUENO 511311996
" 113 Nueva Era Caray Fernando BALAGSO - 5/12/1696
114 Nueva Era Poblacion Lenin ALEJANDRO 5/1311996
‘115 Nueva Era Santo Nino Macatio DE LOS REYES - 5/13/1996
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Table 7 Average mmber of howseholds and farmers, average farm areas, average farm area 'p-:r farmer and averags

price by municipality. -

AVE.NUMBER _ AVE.NUMBER  AVE. FARM AVE.FARMAREA ~ AVE.PRICE
MUNICIPALITY ~ OF HOUSEHOLDS _ OFFARMFRS  AREA (bas) PER FARMER ~ (pssos/sq.m.)
SURVEY AREA 194 147 153 1.04 44.98
Piddig 123 %0 165 1.83 49.29
Lacag City 204 105 63 0.60 124.50
San Nicolas 185 33 s 0.45 137.50
Sarrat 200 156 130 0.83 18.78
Espisitu 165 141 141 1.00 24.59
Marcos 72 204 229 112 10.67
‘Dingras 217 180 209 116 21.61
Sotsona 199 175 170 057 23.34
flutva Era 173 102 104 1.9%0 - 64.00
Pablacions 05 106 55 0.2 74.65
Nor-poblacions 187 157 177 AL 31.83°
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Table 18 Number of casualties in the survey arca.

MUNI- TYPHOON DATEOF NUMBER OF
CIPALITY  BARANGAY NAME OCCURRENCE ' CASUALTIES
San Nicolas 24 Santa Monica (Nigrebean) Gening . June 28-30, 1967 5
Mascas Fotrtuna Genlng June 28-30, 1967 2
Marcos Tabuchue (Ragas) Gening Jure 2830, 1567 2
Marcos Varder Gening/  June 283, 1967 4
Dingras Bagut " Pepany October 21-25, 1987 3
Solsona Baghag Pepang Octoter 21.25, 1987 5
Solsona Bubuos Pepang October 21-25, 1987 2
Solsona Catangraran Pepang October 2125, 1987 1
Solsona Lipay Pepang Oclober 21-25, 1987 2
Solsona Nagpatpatza Pepang October 21-25, 1987 9
Solsona  Nalasin Pepang  October 21-25, 1987 1
Solsona Sao12 Ama Pepang . October 21-25, 1987 6
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Table 20 Hectarage and preseos land use of tiver washed areas. (3/3)

C ot Sarrat

1-80

MUNI- TYPHOON DATEOF RIVER WASHED AREA
SI_PALITY BARANGAY NAME .QCCURRENCE HECTARAGE PRESENT LAND USE
Piddi Bimmanga Geaing June 28-30, 1967 30.00 Watercourse
Piddig Callysa Gening Juns 28-30, 1967 5.00 Rivercourss
Piddig Dupitac Gening Juoe 28-30, 1967 15.00 Rivercourse
Piddig Estzncia Pepang.- Oclober 21425, 1987 .
Piddiz Gayamat Geping Jusic 28-30, 967 © 5.00 Rivercourse
Piddig Libaaoan Pepang October 21-25, 1932 -
Piddig Mangitayag Pepang October 21425, 1987 10,00 Watercourse
Lacag City -1 SanLorenzo (Pob.) Gening June 28-30, 1967 - )
Laoag City 30-a Suyo Gening June 28-30, 1967 2.00 Bare
Laoag City  30-b Santa Maria Gening June 28-30, 1967 $.00 Bare
Lioag City  4-b Gabu Norte East Gening June 2830, 1967 1.50 . Fishpond
Laozg City 43 Cavit {4) Géning June 28-30, 1967 . 0.04 Watereousse
Laoag City 45 Tangid Gening June 28-30, 1967 .
Laoag City 51-a Nangalisan East Pepang Oclober 21-25, 1987 1.00 Bare
Laoag City  S1-b Nangalisan West Gening June 2830, 1967 .
Lacag City 53 Rioeng Gening June 28-30, 1967 -
Lacag City $4-b Camangaan ~ Geaing June 28-30, 1967 -
San Nicolas | San Francisco (Pob.} - Gening June 28-30, 1957 -
SanNicolas 24 Santa Momica (Nagrebean)  Geaing June 28-30, 1967 20.00  Bare
San Nicolas  San Baluazar (Bo.2) (Peb.} . " Gening June 28-30, 1967 - 7
_San Nicolas  $an Bantoloroe {Ro.4) (Pob.) Gening June 28-30, 1967 .
SanNicolas  Sanldefonso (Bo.3)(Pob.)  Gening Tune 28-30, 1967 -
‘San Nicolas ~ San Juan Bautista . Gening . June 28-30, 1967 2.50 Bare
Sarat $an Agustin (Pob.) Gening June 28-30, 1967 . .
Sarrat San Andres Gening - Junc 18-30, 1967 -
Sarrat San Antonio " Gening © June 28-30, 1967 120.00 Bare
Sarrat - $1n Cristobal Gening Tube 28-30, 1967 10.00 Bare
Samat © SenFelipe Gering  © June 28-30, 1967 ; 2.00 Riverchurse
Simat . $an Franciseo (Pob.) Openg September 10, 1989, 10.00 Bare
Sarrat San Jsido Gening Jone 2830, 1967 10.00 Rivercourse
Sarrat $an Joaquin (Pob.) - Gening " June 28-30, 1961 5.00 Rivercourse
Samat SinJose : ‘Geaing - June 28-30, 1967 - -
" Samat San Leandro {Pob.) Gealng ™ - Junc 28-30, 1967 .
Samat San Loreato Gening Tune 28-30, 1967 2.00 Rivétcourse
Sarmt San Manoel * Gening Junc 28-30, 1967 300 Bire
Sarnt San Marcos " Gening Jure 28-30, 1967 20.00 Bare
Samt San Nicots Pepang Octoter 21-25, 1987 . 0.05 Bart
Sareat * San Roque -Pepang October 1125, 1987 -
Sarrat San Vicente (Pob.) Geaing June 28-30, 1967 - :
" Sl Santa Barbara (Peb.) “Goring “July 20:26, 1977 . 300 Riveicourse
Sanio Temas Gening . June 28-30, 1967 3500 Bare
" Espirit Balig Pepang Ociober 2125, 1987 3500 Bare’
Espiritu Bogasi Pepang 'October 21-25, 1987 : 3000 Dare
Espiritg Caestebanan Gening June 28-30. 1957 040 Bare
Espirita Caribiuib Bepang October 21-28, 1987 2.50 Bare
Espiritu Catglaguen Pepang October 21425, 1937 17.00 Bare
Espiritu Hitario {(Pob.) Fepang Oclober 21-25, 1987 30.00 20-ha fermtand
Espirity Loteazo (Pob.) Pepang Ociober 21-25, 1987 - i
Espirita Macayepyep Pepang Ocrober 21-25, 1987 35.00 Bare
Espirity Sinamar Pepang October 21-25, 1937 30.00 Bare



Table 20 Hectarage and present land use of river washed aress, (2/3)

RIVER WASHED AREA
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MUNI- TYPHOON DATE OF
CIPALITY  BARANGAY NAME  OCCURRENCE HECTARAGE PRESENT LAND USE
Espirins Tabtabagan Pepang October 21425, 1957 3000 Barc
Espiritu Valdez Gening Juoe 28-30, 1967 30.00 Bare
Mascos Cacafean Gening June 28-30, 1967 0.50 Bare
Marcos Daquicag Geaing June 28-30, 1967 15.00 8-ha peanut & mango farmiand
Marcos Elizabeth (Culao) Gening Juse 28-30, 1967 3000 Bare
Marcos Escoda " Gening Jume 28-30, 1967 12000 Bare
Marcos Ferdinand Gening June 28-30, 1967 1000 Bare (
Marcos Fortuna Gening June 28-30, 1967 7.00 Rivercourse
© Marcos Pacifico (Agwal) Gening June 28-30, 1967 7000 Bare
" Mardos Santizgo Gening June 28-30, 1967 10.00 Bere
T Marcos Tabuchuc (Ragas) Gening June 28-30, 1967 15,00 4-ba rootcrop farmland
" Marcos Valdez Gening “Junz 28-30, 1967 5.00 Barc
Dingras Altano (Pab.) ‘Pepang Oxtober 21-25, 1987 0.25 Bare
- Dingras Bagut “Pepang October 2§25, 1987 -
' Dingres Parado{Bargay) Kuring June 20-24, 1935 -
Dingras " Barestes Miding August 17-19, 1986 30.00 Bate
* Dingras Barong Rosing July 1923, 1970 100.00 Bare
Dingras Bungcag " Pepang October 21-25, 1937 -
Dingras Dancet Pepang  October 2125, 1987 .
Dingras Eluateth Goring July 2026, 1977 '10.00 Bare
Dingias Foz’ Trining Ckiober 27, 1991 2.00 Fishpond
Dingras Guerrero (Peb.) Pepang October 21-25, 1987 © 50.00 Bare
Dingras Lanas ) Maring - August 27-30, 1984 20.00 Bare
Dingeas Lumbad - Pepang  October 21:25, 1987 38,00 10-ha corn fanmiand ’ 6
Dingras ‘Madamba {Fob.) Pepang October 21-25, 1987 . '
Dirgres Mandaloque ©Gening - Juoe 2830, 1967 2000 Bace
Dingras Medina - - Pepang October 2135, 1937 100 Bae
Dirgras Perala (Pob.) Pepang " October 2'1'-2:5.. 1937 3.00 Bare
Dingras - Puruganan (Pob.) - Pepang - Octoter2825,1987 . - - _
Dingras Root (Baldias) Peparg Octobes 21-25, 1987 ' 2000 Farmbandin i yeat -
Dingras Sagpatan Pepang October 21-25, 1987 2500 Bare
Dingras San Esieban CPepang - October 20251987 - 1 100 0.2:ha farmland
Dingras - Francisco o Maring ¢ Avgust27-30, 1934 27.00 ‘Bare '
Dingras San Marceliso (Padong) Mg August27-30, 1934 $0.00 Bare
Dingras San Marcos Pepang " October 21-25, 1987 100,00 Bare
Dingras Sulquizno Pepang October 21-25, 1987 -
Dingras =~ Suyo(3) Pepang  October 21-25, 1987 .
Dingras Ver " Manng August 2130, 1984 3000 Bare
" Solsona Aguitap  Pepang Octoter 21-25, 1987 25.00 Bare
Solsona © Bagbag Pepang © October 21.25, 1987 12500 Bare .
Solsona Bagbago © Pepang October 21-25, 1987 1800 4-ha farmland %
Tsoma Bawcclona : Pepang October 21-25, 1987 3000 Bare -
Solsona Bubuos Pepang Octobet 21-25, 1987 ' 50.00 1-ha farmland
Solsona © Capudctan Prpana October 21-25, 1987 200 Bare
Solsona . Caungraran - Pepang October 21-25, 1982 0.50 Bare
Solsona Darasdas * Maring Seprernber 20, 1992 $5.00 Bare
“Solsona Juan {Pob X (1) ' Pepany Ocrober 21-25, 1987 1.50 Restorationin § year
Solsoma Laurena (Fob Pegang October 21-25, 1937 AN0O0  15:ha farmland
Sotsona Lipzy Pepang Ociober 23-25, 1587 1500 Bare
‘Solsona Maaranteng Pepang October 21-25, 1987 15.00 Bare



Tabls 20 Hectarage and present land use of river washed areas. (3/3)

MUNI- TYPHOON DATEOF i RIVER WASHED AREA
CIPALITY BARANGAY NAME OCCURRENCE HECTARAGE FRESENT LAND USE
Solsona Manalfpac Pepang Ociober 21-25, 1982 15.00 Bare
Solsona Mariquet Pepang October 2128, 1937 8.00 Bare
Solsona Nagpatpatan Pepang O:iobet 21-25, 1987 2000 Bare
Sotsona Nalasia Peparg Octp!;cr 24-25, 1987 ©120.00 Some phnted with vegeiables,
Solsona Puttzo Pepang October 2-15, 1987 -1 20.00 Bare :
Solsona 8an Juan Pepang October 21-25, 1987 . 2500 Bare
Solsona San Jutian Pepang October 21-25, 1967 . 1000 Bare
Solsona - Sana Ana Pepang. October 21-23, 1987 " 1000 Bare
Solsona Santiago fsang © August 29, 1992 © 3000 Base
"Solsona Taluglog Pepang Octoder 21425, 1987 : 24.00 Bare
Nutva Era Actam : Pepang Ocwber 3125, 1987 ¢ © 500 Bare
NuevaEra  Cabitaurdn Gening June 28-30, 1967 0 70.00 20-ha farmfand
NuevaEra  Cenay Fepang Ociober 21-25, 1587 : 3000 Barc
Nueva Era Poblacion : Pepang Oc¢iober 21-25, 1987 15,00 Bare
Nueva Era Santo Nino Gening June 28-30, 1967 ' 8.00 Base
TOTAL } : 2,162,784



Table 21 Flood preparcdness and flood fighting systems. (1/5)

© San iﬁco!‘as‘
. San Nicolas
San Nicolas
+ San Nicolas
~ San Nicolas
© Sarmat

- Sarrat

| Sarmt
Sarrat
Sarrat
Sarat -
Sarrai
Sariat
Samat
Sarrat
Sarnat
Sarqat
“Sarrat
Sarrat
Samat
.S'amt_
Sarrat
Samrat
Espintu -
‘Espirie . -
Espiriie
‘Espirita -

" Espirit
Espirita
Espirite
Espirita
Espinitu

- 24 $anta Monica (Nagrébcan) o

San Balzer (Bo.2) (Pob.)
Szn Bartolome (Bo.4) (Pob.}
San Edefonso (Bo.3) (Pob.)
San Juan Bavtista

Sen Agustin (Pob.)

San Andres

* Srn Antonio

Szn Cristobal
San Felipe

. 8an Framcisco {Pob.)

San Isidro
San Joa_quin {Pob.}

" SanJose

San Leandro (Pob.)
San Lorenzo

San Manuel

San Marcos

820 Nicolas

. San Roque

Sun Vicenre (Pob.)
Santa Barbara (Pob.) -

S:an'to_Tomas‘
“Baliceg

Bugasi

Cacstebanan

- Canibquib

_ Calaglaguen ‘
- Milario {Pob.)

T Loter2o (.Pob..)

Macayepyep

Sinamar

MUNI-
CIPALITY  BARANGAY FLOOD PREPAREDNESS
Piddig Bimmanga Bgy . offici)s instruct people to transfer Lo higher rreas.
Piddiz Callusa Bgy. ;n:bp!t. construct lemparary river bank protection.
Piddig Dupitac Bgy. people cfnstm-:t temporary niver bank protecdon.
Piddig Estancia Bgy. people construct temporasy river bank protection.
- Piddig Gayarmat * DPWH constricted spurdikes.
Piddig Libnacan * Bgy. officials advise people to prepare for possible evacuation,
‘Piddig * Mangitayag " Bgy. officials instruct people 10 evacuate.
Laoag City 1 352n Lorenzo (Pob.) " Bgy. officlals instruct people 10 evacuate.
" Laozg City  30-a Suyo Bgy. officials instruct people 0 evacuale.
laozg City  30-b Santa Maria Bgy. officials advise people to prepare for poésib!e evacuation,
‘Laoag City  34-b Gabu Norte East Bgy. officials advise people to prepare for possible evacuation.
Laoag City 43 Cuvit (4) ' " Bgy. officials advise prople to prepare for possible evacuaton.
Lagag City 45 Tangid Bgy. officials advise people (o prépare for possidle evacuation.
Laoag City  51-a Nangalisan East Bgy. officials advise people to prepare for possible evacuation,
Laoag City  51-b Namgabisan West Bgy. officials advise people to prepare for possible evacuation.
Laoag City 53 Rioeng Bgy. officials advise people 1o prepare for possible evacuation.
facag City  54-b Camangaan Bgy. officials advise people 1o p;cparc'for possible evacuation.
San Nicolas 1 San Francisco {Fob.)

Bgy. officials advise people to prepare for possible evacuation, -

None :

Bgy. officials advise people to prepare for possibie.evac.uaﬁén. :
Bgy. officials advise pcople 1o prepare for possible evacuation,

Bgy. officials advise people 1o prepase fof possible evacuation.
None ' : :

Bgy. officials idvise_ peaple to prepare for passible evacuatiof. -

None ]

Bgy. officials advise peaple 10 prepare for possible evacuation.
Bgy. officials advite people to prepare for possible evacuation.
Bgy. officials advise ;'top!c' 10 prepace for possible evacmation.
Bgy. people construct femporary river bank protection. '
None ‘ '

Bgy. officials advise people to picpare for possible evacvation.
None ’ _ ' : o
Bgy. officials advise people o picpare for possible evacuation.
Bgy. offwials advisc'pcoplc 10 pregare for possible evataton.
None

None

- Bgy. officials 2dvise people to prepare for ;ﬁssib!c_dvimatiop.
. Bgy. officials advise peogle 1o prepare for possible evacuation.

LGU declogs drainage canals, :
Bgy. officials advise people 'to:prcp'arc for possible evecution.

None

People construct temporary trench made of baniboo 108 stones.
" Peaplé constauct iempatary trench made of bamboo and stones,

: None

None

Peaple construct iemporary trench made of bimbao and stones.

None

People construct temporary trench made of bamboo and stoees.

None
Bgy. people construct iempotary tiver bank proiection.
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Table 21 Flood preparedness and flood fighting (2/6)

San Nicolas -

1 San Francisco (Peb.)

MUNI-
CIPALITY  BARANGAY FLOOD FIGHTING
‘Fiddig Bimmanga Evacuation of affected families to higher grounds.
Piddig Caituss Nooe :
Piddipg Dupitc None ; _
Piddig Estancia Evacuation of affected famities to higher grounds.
Piddig Gayamat None _
Piddiz Libnaoan Evacuation of affected familizs to highet grounds.
" Piddig Mangitayag Evacuation of affected fumilies to higher grounds.
Lacag City 1 San Loreazo (Pob.) Evacuation of sffectéd familics to higher grounds.
Lacag City 302 Suyo Evacvation of affected famities to highei grounds.
Laocag City  30-b Santa Maria Evacuation of affeciéd families 10 iﬁgﬁer grounds.
facag City - 3-b Gabu Noite East - Evacuation of affected families to higher grounds.
Lacag City 43 Cavit{4) None ' .
Lacag City 45 Tangid Evacuation of affected familics to Kigher grounds.
Laozg City  $1-a Nangalisan East Evicuaton of affecied familics o highes grounds.
Laosg City  §!-b Nangalisan West Evacuation of affectzd families to higher grounds.
Lioag City 53 Riseng ‘ Evacuation of affected familics 1o higher grounds.
Lacag City~  54-b Camangaan Evacuation of affected familics o0 Figher grounds.

" Evacuation of affected families to higher grounds.

San Nicolas 24 Santa Moica {Nagrebcan) Evacvation of affected familics to higher grounds,
San Nicolas  San Baluazar (Bo.2) (Peb.) '
San Nicolas ~ San Bartolome (Bo.4} (Fob.)

San Nicolas  San Ddefonso (B0.3) (Pob.)

Evacuation of affected families to tigher grounds.
Evacuation of affected families to higher grounds.
Evacuation of sffected families to higher giounds.

$an Nicolas  San Juan Bautista ‘Evacuation of affected famities 10 higher grounds.
Sarrat San Agustin (Fob.) .  Evacyaton of affecied families to higher gtourﬂs.
Swrat San Acdres - Nome o
St $1n Antonio "None s
Sarrat San Cristobel - Evacuation of affcct&d familics 1o higher grounds..
Serrat San Felipe _ ‘None ’ .
Sarrat 8an Francisco {(Pob.) Nose
Sarrat San Isidro . o - Nooe , :
Samat  SanJoaquin (Pob.) " Evacuation of affested families to hight geounds.
Sarrat Sandose . None 4 :
Sarrat San Leandro (Pob.) . Evaéuation of affected families to higher grounds.

" Sarrat San Lorenze Evacuation of affected families to higher grounds.
Sarrat San Manuel Nort
Sarrat San Marcos Evacuation of affected famitics 1o higher grounds.
Surrat San Nicolas None : '

' Sarrat SanRoque . None : o :

- Sairat $an Vicente {Fob.) " Evacuation of ;ffccte& families to higher grbubds.

" Sarrat Sanfa Barbara (Pob.) None o . : L
Sarrat Santo Tomas Evacuation of affected families & higher grovnds. -
Espiriay Baliocg Evacuation of affecied familics 1o bigher grounds. .
Espiris Bugasi Evacuation of atfected famiiics 1w igher grounds.

~ Fepiriny Cacstebanan Evacuation of affected fznihies to fugher grou}rds.
Espirita Coaribquib None ' i _
Espiritu C:u'gugucn Evacuation of affected families 1o higher grounds.
Espicitne Hitario {Pob.) Evacuation of affecied famities to highee grounds.
Espini Lotenzo (Pod.) Noae
Espinity Macayepyep Evazcuation of affected famitics to higher grounds.
Espiritu Sinamar Evacuation of affected families to higher geounds.
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MUNI-
CIPALFFY  BARANGAY FLOOD PREPAREDNESS
Esplrity . Tabhabagan Kone .
Espirizu Vadder People construct temporary wench made of bamboo and stonss.
Mureos Cacafean Bgy. people construct temporery river bank protection.
Marcos Daguiosg None
© Mircos Efizabeth (Culao) Bgy. people ‘construct temporary river bank protéciion.
" Marcos Escoda Nooe
Marcos Ferdinand Bgy. people construct temporary rives bank prote¢tion.
Marcos Forowa Bzy. pcople construct temporary river bank protection.
. Marcos Pacifico (Ag.mir) Bgy. people construct temporary river bank protection.
Bgy, people construct temporary river hank protection.
 Marcos Santiago Bgy. people construct teporary river bank protection.
Marcos Tabucbuc (Ragas} Bgy. people construct teraporary rives bank profection.
Marcos Valdez ' People transfer Furnitures to higher places.
o Bgy. pcopl‘c coastrucl temporary river bank protection,
Dingras Albano {(Pob.) Bgy. officials advise people to prepare for possible evacuation.
o Dingras Bagut Bgy, officials advise people to prepare for possible evacuaton.
Dingras Parado(Bangay) DPWH construcied spurdikes and ripraps.
Dingras Baresbes DPWH consirutted spurdikes and ripeaps.
. _ : DPWH dredged Burnay River and constructed temporary dikes,
Dingras ' Basong Bgy. people construct temporary river bank protection.
: _ : DPWH dredged Buriuy River and constructed wemporary dikes.
Dingras . Bungcag " Bgy. officials advise pﬁople o picpare for possible evacuation. -
Di:igns Dance) Byy. officials advisc:pwplé 10 prepare for possitle evacuation,
Din.gm Etizabeth Bpy. peorle construct iempatary river bank q:;roti:c!.ion.
Dingras Foz Bgy_; people construct tetiporary n'\?(t': bank proteciion.
Dingras Guerrero (Pob.) Bgy. peoplé constrct tcmpqrary Tiver bank protecton.
Dingias “Lanas Bgy. ptople construct témporary river hank protection.
Dingras - Lumbad " . Bgy. people construct temporry river bank protection.
Bingras Madamba (Pob.) Bgy. officials advise people w prepare for possible evacuation. .
Dingras Mandatoque Bgy. people construct temporary river bank protection.
Dinghs Medina DPWH constiocted spordikes and ripraps. :
Dingras Peralta (Pob.} ’ Bgy.-ofﬁc fals advise peaple ta prepare for possible evacuadon.
Dib,grzs Pbmgman {Pob.) Bgy oflicials advise peaple to prepare for possible evzcurtion.
Dingras Root (Baldias) ' None '~ . ‘
Dingras Sagpatan " None
Dingris ~  $an Estchan People transfer commoditics rrd Fivestocks W higher places.
Bgy. people construct temporary rives bank protection.
Dingras Francisco - : DPWH constacied spurdikes and ripraps.
Dingras ~  §an Marcelino (Padong) Bay. people construct ismporary river bank protection.
Dingras San Marcos Lo Bgy. people construct (emporary river bank protection.
Dingras Sulquiano ) None :
Dingras " Suyo {3) : None
Dirgras® Vet " Bgy. prople construct iemporery river bark protection.
Sol%ona - Aguinp Bgy. people CONSLULT T¢ m_porarj river bank protection.
Solsona Bagbag " Bgy. people construct ferporary river bank protection.
Solsona : Bagb&go People construct tcmpon'ry trench nude of bamhoo and stones.
Solsora Barcelona Bpy. pcbplc construck tegporany river bank protection.
“Solsoma Bubuos Bgy. officials sdvise people to prepare for possible cvacuation.
Solsora + Cagurician None
Solsam Catangraran Feople construct emporary teench made of bamboo and stones,
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Table 21 Flood preparedness and flood fighting (4/6)

MUNI-
CIPALITY  BARANGAY FLOOD FIGHTING
Espirit Tabiabagan Now
Espiritu Valdez Evacuation of affected familics to higher grounds,
Marcos Cacafean Nene
Marcos Daquicag None
Marcos Elizabeth {Culao) Nooz
Marcos Escoda None
Marcos Ferdinand Nore
©, Marcos Formna None _
Marios Pacifico (Aguni) Transfer of fumitures to highet grounds.
Marcos Santiago KNone
Marcos - Tabocbuc (Ragas) None
Marcos Yaldez Nene
Dingras Albano (Feb.) Evecvation of affected famities 10 higher grounds,
Dingras Bagul Evacuation of affecied f:;milics 1o higher grounds.
Dingras  Parado{Bangay) Nons e
Dingras ~ Baresbes . s
o ' Construciion of emergency Tiver bank protecton.
. Dingras - = Barong ' . :
None : . _
Di_ngras Bungcag Evacuation of affected families fo higher grounds.
Dingras Dancel - " Evacuation of aficeted families to higher grounds,
Dingras Etizabeth “Nene
Dingras Foz None )
Dingras Gueriero (Pab.) Evacuation of affected familics (o higher grounds.

- Dingras Lanas : . Nom '

" Dingras Lumbad ‘None :

" Dingras Madarnba (Pob.} Evacuation of affected families 1o higher grounds.
Dingras Mandaloque None '
Dingras Media ~ None o . L

: Dingras" © Perala (Pob} Evacuation of affected famitics (o higher grounds.

" Dingras Puruganan (Pob.} Evacuation of affecied families o higher grounds.
Dingras Rool (Baldias) Evacuation of affected fumilies to higher grounds.
Dingras Sagpatan Evaceation of affected families 1o higher grounds.”
Diagras San Esteban None : . '

[ Dingras ' : Francisco ) Consf_rucu‘or; of emergency river bank prozccdon.

" Dingras. .~ S Mirctlino (Padong) “Noene )

. Dingras San Man:ps . : None . o .

 Dingras - Sulquiano ' Trasisfer of farnituses to higher grourds,
Dingras - Suyo (3} Evacuation of sffexted familics into higher arcas.
Dingris Ver - Nome S L .
Solsona Aguitap Caonstraciion of eimergency river bank pm&u’on‘.
Solsona Baghag Evacuation of affected families io higher grounds.
Solsoma Baghago Evacuation of affected Famities to higher groveds,
Solsons Barcelona Non¢ s
Solsona Bubuos Nore
Solsona Capucictan Evacuation of #ffected families fo higher grounds.
Solsona Cauangiaran None



Table 21 Flood preparedozss and flocd fighting systems. (5/6)

MUNI
CIPALITY  BARANGAY FLCOD PREPAREDNESS
Solsona Darssdas Bgy. people construct (emporary tiver bank protection.
Solsoaa Tuan (Pob.) (1) None )
Solsoma Laureta (Pob.) Bgy. officials fdvisc people 1 prepare for possible evacuation.
Solsona Lipay Bgy. people construct tzraporary siver bank protection,
 Solsona Maananteng - Bgy. people construct ©emporary river bank protection.
" Solsona Manalpac Bgy. officials advise peopls to prepare for possidle evacuation.
" Solsona Mariqued None
f ' Solsona Nagpatpatan Bgy. people construct temporary Fivet bank protecdon,
Solsona Natasin Bgy. people construct temporary Fiver bank protecdon.
Solsona Puttzo Bgy. peopit construct temporary Fiver bark protection.
Solsonz San Juan Bgy. people construct tetrporary fiver bank protection.
Solsona San Julian * Bgy. people construct temporaty river bank protestion.
Solsona Samta Ana Bgy. people construct temporary Aver bank protection,
Solsnna Santiago Bgy. people construct tlemporary river bank protection.
Solsona Talugtog Bgy. people construct emporary river bank profection.
NuevaEra Acram . None :

Nueva Era  Cabittauran Bgy. people construct temporary Tiver bank protection.
‘NuevaEra ~ Camay Bgy. people construct lemporary Tiver bank protection.
Nutva Era - Poblacion Bgy. people construct temporary river bank protection.
NuevaEra  Santo Nino Bgy. peoplt constnxct temporary river bank proiection.
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Table 21 Flood preparedness #nd flood fighting (6/6)

1-88

MUNI-
CIPALITY  BARANGAY FLOOD FIGHTING L
Solsonz Darasdas Construction of ¢émergency river bark protection.
Solsona Juan (Pob) {1} Evacuation of sffected farnities to higher grounds,
Solsona Lsureta (Pob.) Evicvation of f[fcucd families to higher grounds,
Solsona Lipay Coastruction of emergency river bank proiection,
Solsoma Maananteng Evacuation of affected families to higher grounds.
Solsona Manalpac None
Solsona Mariquet None

~ Solsona Nagpatpatsn Evacuziion of affected families to higher grounds.
Solsona Nalasin Evacuation of affected families 1o higher grounds.
Selsona Putao Nont _ ;
Solsona San Juan - Constructon of cmergency river bark protection.
Solsona . San Julian None ‘
Solsona Santz Ana Nooe
Solsona SBantiago Evacuation of affected familics o higher grovnds.
Solsona Ta!ugiog Constroction of emetgency rives bank proté-:c'on.
NuevaEra  Acnam Nope S '
NusvaEra  Cabittauran None ‘ _
Nueva Era . Cainay - . Evacuation of affected _famjlics 10 higher grounds.
Nueva Era  Poblacion Nooe ‘ _ :
Nuevi Fra . Santo Niro " Bvacuation of affecied families to higher grounds. . -



9 1 ¥ 1 SN0
S £ . pa Ty ventiL o seday
k4 t 1 WEP OQTS JO UONINUISVOS
9 A ¢ 1 204U PUE NUTQ JUISE JO uunﬂtun.umax
24 b4 s s < é é € 2 T JOTUOD 15ALL JEDUDO
£ . ¢ £ £ 1 L v laau Jo mc:_umﬁ.ﬂu-uh.uo "".5.._.50 o=

- 65 £ % 51 s L ol z £ " wonamaid yutg
3 v . - 1 TAJT UIGUMOW 0. LONTISII0]
6 < iz ra . & 6 . €1 [ s ] Iaau 2 Jo 3utdpg

- 51 1 o T 7 » P ANGS J UOBOIISUOD
5 . T T 1 . i € ucugﬁﬁo JO-UORINISLOD)

TVIOL vidd CVROSTIOS SYUONIQ SOEVIN AITEILSRE LyEdve SVICOIN ALID DIGAId Jsandmy .

_ YAION S e , e NVS OVOVT -

$IX TTL~0HY

*Anjediomnw AQ UOTEZNIV DOOY JO SRINFRU [RIMSNIS JO) SSPNDA & JAQUINN.- ZT #1qeL

1-89



	Cover
	Title Page
	LIST OF DATA

	DB.I FLOOD DAMAGE AND FLOOD FIGHTING SYSTEM
	TABLE OF CONTENTS
	1. Introduction
	1-1 Objective
	1-2 Survey Area
	1-3 Objective Persons (Survey Respondents)
	1-4 Methodology
	1-5 Questionnaire Survey Items

	2. Survey Results
	2-1 Surveyed Barangays
	2-2 Characteristics of the Households
	2-3 Agriculture and Fishery
	2-4 Social Conditions
	2-5 Flooding
	a. Characteristics of flooding in Laoag River Basin
	b. Details of Flood Damage

	2-6 Flood Preparedness/Fighting
	a. Flood Preparedness
	b. Flood Fighting

	2-7 Request for a Sabo and Flood Control Project
	2-8 Inundation Map

	3. Condition

	TABLES

	1 Surveyed barangays, respondents and dates of interview
	2 Population, annual growth rate, average household size and number of households of surveyed barangays by municipality: 1990 census and 1996 FDFFS survey 
	3 Population, population density, annual growth rate, average household size and number of households by municipality: 1980 and 1990
	4 Average number of people (per surveyed barangay) by type of occupation and by municipality
	5 Average number and price of house by type of material and average price of residential lot by municipality
	6 Average percentage of households by type of furniture/appliance and average price of furnitures/appliances by municipality
	7 Average number of households and farmers, average farm areas, average farm area per farmer and average price by municipality
	8a Palay and corn: cropping patterns and planted areas by municipality
	8b Sugarcane and rootcrop: cropping patterns and planted areas by municipality 
	8c Legume and tobacco: cropping patterns and planted areas by municipality
	8d Garlic and beans: cropping patterns and planted areas by municipality
	8e Mongo and vegetable: cropping patterns and planted areas by municipality
	8f Cassava and peanuts: cropping patterns and planted areas by municipality
	8g Cotton and onion: cropping patterns and planted areas by municipality
	8h Squash and other crops: cropping patterns and planted areas by municipality
	9 Average yields and prices of crops by municipality
	10 Livestock production and average price per barangay by type and by municipality
	11 Fish production and average price per barangay by type and by municipality
	12 Number and cost of infrastructures
	13 Name and date of occurrence of big typhoons and inundation depth experienced in the survey area
	14 Characteristics of big floods experienced in the surveyed barangays
	15 Crop damage and livestock damage in terms of percentage of total production
	16 Building damage in terms of percentage of total number of houses
	17 Building contents damage in terms of percentage of total number of houses
	18 Number of casualties in the survey area
	19 Number of days farm and road operations suspended
	20 Hectarage and present land use of river washed areas
	21 Flood preparedness and flood fighting systems
	22 Number of requests for structural measures of flood mitigation by municipality





