Lessons learned at the
community level

2016 International Training Workshop on Natural Disaster Reduction
27 September 2016
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Tropical Cyclone Tracks in the Western Pacific (1951-2003)
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Digital-Typhoon: Typhoon Images and Information (http://agora.ex.nii.ac.jp/digital-typhoon/) Typhoon2000.com
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2 earthquakes

. tsunami

Liguefaction

.-'5'.‘-l Seismic Activity of the

125" philippines (Phivolcs, 2005)




* Physical scientist at the community level
* Humbling of science

— Larger social reality
* Dr. Uraywan

— Period of environmentalism
— (?, why people don’t leave)
* Approach
— Communication: linear paradigm vs risk analysis framework

— Listening (think and feel like them)
— Sincerity



PHILIPPINES Loss of land

socio-economic deterioration

Armed Moro secessionist groups

> 4 decade of armed conflict

- > 2M people displaced
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approaches

* Human security framework

— Safeguard the basic human rights to survival,
livelihood, and human dignity

* Military approach: winning hearts and minds
— humanitarian offensive/campaign

— Subtle characteristic: utilitarian objective (to
strengthen internal security operations)

e How to address the Mindanao conflict? With
sincerity.

— sincere recognition to the crying needs of people and
the sincere desire to help

AD FALN\Y
MINDANAW









— How to communicate
* Finding a common language (Mangyans)
* Understanding what happened (Leyte landslide)
» Raising awareness (fluvial systems)



/ATHE READY PROJECT: LIQUEFACTION HAZARD MAP OF LEYTE

souTHERN LEYTE
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bundok na mapa o 3D map, na yari sa plastic foam (Socorro, Oriental Mindoro,
8 Hunyo 2001).
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Ang hugis bundok na mapa ay mabubuo lamang sa pagtutulungan ng mga

tao mula sa iba'’t ibang pamayanan (Bait, Mansalay, Oriental Mindoro,
23 Hulvo 2002).




c
2
7
A
=
c
©
>
(=2}
c
©
=
o
©
£
>
o)
o}
>
S
=

B>, O §
' - Aty 1

. wmc\@‘\,;q,\, g '

i .«" ( i y N'n'\ ~‘¢_$1":¢5'! ' r @)

Pagpapaliwanag ng mga tatlong hakbang sa paggawa ng 3D map (Bait,
Ori i N0
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Unang hakbang, ang pagbakat ng contour lines (Socorro, Oriental Mindoro,
Abril 2001).

Kyayat Tito, Mangyan Mission
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Pangalawang hakbang, pagtatabas, gamit ang surgical blade (Socorro,
Oriental Mindoro, Abril 2001).

Kyayat Tito, Mangyan Mission
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Isang Mangyan-Bangon, nagtatabas (Socorro, Oriental Mindoro, Abril 2001).
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Pangatlong hakbang, ang pagdidikit (Bait, Mansalay, Oriental Mindoro,
28 Hulyo 2002).
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Unti-unti nang nabubuo ang 3D map (Bua, ltogon, Benguet, 29 Hulyo 2001).
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Pagtabas ng gilid ng mapa sa pamamagitan ng de koryenteng pamutol
Socorro. Oriental Mindoro 6 Hunvo 2001).




Pagpipinta

ng mapa (Socorro, Oriental Mindoro, 5 Hulyo 2001).
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Aparador para sa pagsasalansan ng mapa (Socorro, Oriental Mindoro
6 Hulyo 2001).
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Ang 3D map ng ltogon, isinagawa upang malaman ang mga katutubong
mapapahamak sa pagtayo ng San Roque Multi-Purpose Dam Project
(Ampucao, Itogon, Benguet, 5 Agosto 2001).

Kyayat Tito, Mangyan Mission
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Pinag-aaralan ng mga Kankanaey ang lugar ng kanilang ari-arian na maaaring

mapinsala sa pagtatayo ng San Roque Multi-Purpose Dam Project
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Pagtutukoy ng mga Mangyan Hanunuo sa hangganang ng kanilang lupaing
ninuno (Bait, Mansalay, Oriental Mindoro .

Kyayat Tito, Mangyan Mission
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Pagpipinta ng paggamit ng lupa ng mga Mangyan-Taw Buid.




— How to communicate
* Finding a common language (Mangyans)
* Understanding what happened (Leyte landslide)
» Raising awareness (fluvial systems)
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Hundreds feared dead in Southern Leyte landslides
300 houses buried in 3 barangays
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HUNDREDS were feared dead as
mudslides brought about by weeks
of heavy rains buried more than 300
houses in three barangays in Saint
Bernard town, Southern Leyte, yes-
terday morning.

At least |H< xdies were recovered
and brought to the municipal hall as
of press time yesterday. Close to 100
were rescued alive. They are now
at the Anahawan District Hospital.

I'he Philippine Natonal Red
Cross inttially placed the numbers
rat l.%\‘\‘

Southern Leyte Rep. Roger
Mercado s m] the death toll could

,000 1o 3,000, He told ara
diointerview that the town hasan
estimated population of 4,000

Gov. Rosette Lerias said most of

those feared dead were school chil

of those missing

l«‘.lxll )

dren who were attending classes at
the Guisajogon elementary school
anndelilee veevrred b

whewn the |

barangay was Guisajogon. Damage
was not as extensive in Cabawagan
and Sug-angon.
*Nagkaroon pang magnitude 2.6
na carthquake moments bago
gumuho ang bundok papunta sa
Barang: Yung
pagyanig na yun siguro ay dahilan
na nang pagguho ng bundok,”
Lerias said in a radio interview.
Philippine Institute of Volcanology
and Seismology director Rene Soli

1y Guisajogon..

dum said the mmnx.\\ln\l]\\.nu
corded at 10:36 a.m., could not have
LCred Ill\ iﬂhl h\l\\
He said 100 milliliters of raintall
in a day can cause a landshde
Lerias said there were days when
rainfall topped 200 milliliters in the
province
I'he 10

meters southeast ¢

possibly trig

hectare town 670 kilo
f Manila is de
ind farming. It

e side

pendent on fishing

hac o vaer eovacrling ayl

10:26AM, landslide occurred
22 - 2 survivors
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more than
uding almost 250 stu nd teach:

in their school

Rescuers_
struggle in
sea of mud

GUINSAUGON, St. B
em Leyte: The

# Clockwise from top: A gash of
brown running down the side of

o o e e o Glorla warns people

earth gave way and thundered
toward Guinsaugon; soldiers

in slide- -prone areas

tomb; one of the houses flattened
by a torrent of mud. T . b : PRESID l\l A
PHOTOS BY AFP AND PAT ROQUEIAP " v

« TODAY =

PESO-DOLLAR RATE
US$1 = PHP51.80

ing price last Friday

EDITORIAL

Bittersweet charity
ONE of ¢

Monday, February 20, 2006 *k 5 sections / Vol.21 / No
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FORWARDED text message fi
rubble: “Ma’am, we are still und®
school. Please help us, ma’am. Thi

Edilio Coquilla. Please ma’am.”
EDWIN BACA!

01:00 pm Edilio Coquilla texted
Delia Prieto, the Central School
Principal, St. Bernard:

“Maam di a pa mi lalom skol
tabangi tawon mi maam.Edilio

coquille ni pls maam.”

250 grade school students buried
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Day 3: 1,500 stil] missing

schoolers
among them

THE death toll in last Friday's
mudslides in Southern Leyte has
reached 65 and the number of miss-
ingstandsat 1,371, Maj. Gen. (ret.)
Glenn Rabonza, administrator of
the Office of the Civil Defense, said
in a press briefing at Camp
Aguinaldo yesterday.

He said at least five of the fatali-
ties were children.

He said among those unac-
counted for were 246 school chil-
dren from the Guisajogon elemen-
tary school which was buried by
mud.

Rabonza said those injured stood
at 20. There are 410 survivors.

He said thousands of families
from at least nine villages in St.
Bernard town were taken to evacu-
ation centers for fear of another
mudslide as rains triggered by the
La Nina weather pattern were ex-
pected to last until June.

“The search and rescue opera-
tions are ongoing at the moment.
The primary focus of the search and
rescue operations right nowis at the
school building,” he said.

“We are hoping to recover more
survivors,” he said.

Lt. Col. Raul Farnacio, com-
mander of the 43rd Infantry Battal-
ion which is involved in search and
rescue operations, said US Marines
taking part in the Balikatan exer-

in Basilan h n dis-

.aq;‘. Sty 4

Racing against the clock. US Marines arrive in Chinook helicopters: night. Arroyo at Camp Aguinaldo.
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LANDSLIDE RESCUE MISSION

US soldiers land in Leyte

By Volt Contreras

ST. BERNARD, SOUTHERN LEYTE—
Only three months ago, their image
took a beating in street protests, pub-
lic forums and congressional hearings
after four of their men were accused of
raping a Filipino woman at the Subic
Freeport.

But controversy took a backseat
yesterday as American soldiers taking
part in the “Balikatan” exercises be-
gan arriving here to take part in res-
cue and relief efforts for victims of a
landslide that buried an entire vil-
lage.

The humanitarian contingent was
mainly from the US 31st Marine Expedi-
tionary Unit based in Okinawa, where
the rape suspects were also stationed
prior to being held under US Embassy

custody to face trial.

Thunderous Hilo helicopters landing
near an evacuation center announced
the presence of the US military volun-
teers in this grief-stricken town.

At least 15 US soldiers were seen set-
ting up a command post at the munici-
pal hall grounds.

Another group of officers, including a
Filipino-American chaplain, surveyed
the disaster site.

2nd Lt. Edward Rushing said his ini-
tial assessment showed that up to 75 US
servicemen could be deployed to a
local rescuers.

Up to 1,000 of the 6,000 US troops
taking part in the Balikatan exercises
can be tapped to work here, said Lt. Col.
Don Biadog, a chaplain of the brigade.

‘I also did rescue operations in the
9-11 attacks but this is something

AS A STALLION rescu

AUS OFFICER poses with the

else,” said Biadog, a Filipino-Ameri-
can originally from Bacolod City.
“What 1 saw was mind-boggling and
horrendous. I've never seen anything
like this.”

“I especially feel bad about the kids,”
said Biadog, referring to the more than
200 children feared buried in a local
school.

Visibly more organized three days af-
ter the tragedy, the rescue teams are still
on a “search-and-rescue mode,” said
Army Maj. Gen. Bonifacio Ramos, com-
mander of the 8th Infantry Division.

They were nevertheless ready with
more body bags and sacks of lime for
new corpses to be found.

Amid the roar of bulldozers and
choppers, Fr. Jose Labrador of the San
Agustin Parish said Mass for the victims
before noon.

surviving children at the evacuation
center at the St, Bernard Central
School,

plicopter
hovers over them, Lt. Jennifer Mercer
and other US soldiers distribute relief
goods at the evacuation center.
Communist guerrillas have pledged to
leave the Americans alone, if they
remain true to their mercy mission.
EDWIN BACASMAS

MONDAY, FEBRUARY 20, 2006

Rebs guarantee safety
of GIs on rescue mission

COMMUNIST GUERRILLAS SAID YES

terday they won't attack American
troops sent to help a landslide-hit
province, but warned them not to stray
into rebel zones or commit provocative
acts.

The New People’s Army guerrillas
are active on Leyte island, where a mas-
sive landslide buried an entire farming
village Friday, triggering fears that as
many as 1,800 people may have been
entombed alive.

In January, the guerrillas raided a
police station in Leyte’s Albuera
town, seizing 31 M-16 rifles and pis-
tols.

“The NPAs, if they would not be pro-
voked, would not take steps against
them, especially in this time of calami-
ty,” rebel spokesperson Gregorio
“Roger” Rosal said.

But he said the rebels would react if

the Americans took a direct role in any
covert anti-insurgency operation and
ventured into their strongholds under
the cover of their humanitarian mis-
sion, Rosal said.

“Of course, we don't believe that
they are there for purely humanitarian
reasons,” he said.

The guerrillas are on US and Euro-
pean lists of terrorist organizations.
They suspended Norwegian-brokered
talks with the government in 2004,
saying Manila has refused to take
steps to remove them from the terror
blacklists.

They have escalated attacks in recent
months, hoping to help bring down
President Macapagal-Arroyo who sur-
vived an impeachment last year over al-
legations she rigged the 2004 election.
The rebels have condemned her as a US
lackey. AP
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M A Taiwanese rescue team uses sound detecting probes to detect signs of
life under the tons of mud and debris in Guinsaugon.

TAIWAN RESCUE TEAM
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Faint sign of life
in buried school

Rescuers hear scratching, raise hopes for over 200 pupils

By Volt Contreras,
Vicente Labro and Jani Arnaiz
PDI Visayas Bureau

ST. BERNARD, SOUTH-
ern  Leyte—Rescuers
racing against time said
yesterday they heard
“scratches” indicating
signs of life apparently
coming from a school-
house buried in a land- -
slide with over 200 chil-
dren and teachers in-
side it.

The Guinsaugon Elementary
School (GES) in this town had
been the emotional focus of
search and rescue operations af-
ter a deadly avalanche of mud
and rocks swamped Barangay
Guinsaugon and buried close to
2,000 people. Many of the vil-
lagers were feared killed.

“It went on for more than a
minute. It was like a sheet of met-
al being scratched,” mountaineer
Lt. Rted Esguerra, a member of
the Philippine Coast Guard medi-

FAINT SIGN/ A22

Monday, February 20, 2006 ok
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THE LONG Al ng is what is killing these survivors of the landslide as they stand behind the rope while
rescuers do the arduous work of finding survivors and recovering the dead. So far rescuers have found no survivors. ROGERMARGALLO
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The search has been complicated by
heavy rains, on top of the threat of an-
other landslide from an adjacent
mountain as well as the possibility that
the rescuers themselves could get
sucked into the soft, shifting mud.

Isidro Elumba, team leader of an
emergency rescue team from Surigao
City, said the possibility was remote
that any more survivors could be
pulled from the sea of mud and boul-
ders that crashed down on Barangay

DESPERATE SEARCH: Filipino soldiers scour the grounds of the farming villa
ern Leyte for survivors. At right, a rescue team member searches for signs of |

No signs of

By ROBERTO DEJON

Guinsaugon last Friday.

“We need miracles to find (any
more) survivors,” he said.

Health department official Corne-
lio Solis, when asked if anyone could
have survived this long, said, “By this
time I don’t think so. There is no way
they could survive this by now.”

“1 have been to ground zero, and
there is water and mud seeping
through,” he said.

As rescuers from all over the world

?e of Guinsaugon in Saint Bernard, South-
fe in the mud.

arrived in this small farming village,
they also said that nobody could have
survived 48 hours trapped under-
neath tons of mud.

An international team of rescuers
joined the military and local volun-
teers in trekking to the site.

The situation remained so danger-
ous yesterday that even some volun-
teers were kept out of the area.

The Philippine Air Force and local

Turn to Page 12

AP

SAINT BERNARD, Southern Leyte — After more than 48 hours of digging into what is left of Barangay
Guinsaugon here, everyone speaks in hushed tones, ears to the ground, hoping the slightest sound would
signal that life still stirs under tons of mud.

fy

eternal

forGMA--?‘

By PAOLO ROMERO

The government is not
losing hope as it is muster-
ing all its resources to try
and unearth more survivors
from the deadly mudslide
in Southern Leyte last week.

P s S e
CePin R T i R
- : i

Ten feared dead
in Zambo mudslide
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Manila Observatory — UP team
was mobilized
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W Helicopters land on Monday in the Leyte barangay where almost a thousand victims oi the Iandsllde are snll

missing. Two thousand US Marines arrived to help in the search and rescue work.

PHOTO BY RUY MARTINEZ

Bad weather clogs Leyte rescue work

MALACANANG on Monday
reactivated its “situation moni-
toring room” where President
Arroyo could constantly get
the latest on relief, rescue, re-
covery and retrieval operations
of the National Disaster Coor-

dinating Council, the Red
Cross and the local govern-
ment units in Southern Leyte
and Zamboanga.

Presidential Chief of Staff
Mike Defensor in an interview
at Villamor Air Base in Pasay

City said on Monday that the
situation monitoring room was
setup because President Arroyo
wanted nothing less than the
freshest picture of the calamity
stricken provinces,

See WORK A2
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email: feedback@inquirer.com.ph
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Business
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wasteland on
Monday. (See
PageAl7.)

Tan surveys the

PO M) <o AW S ST
FARMER Venancio Mencede, 50, leads US Marines to where his house once stood in Barangay Guinsaugon hoping they could find what he has lost. His daughter
Chona was at the village elementary school that disappeared under the mudslides last Friday.

Jani Arnaiz
and Connie E. Fernandez
PDI Visayas Bureau

ST. BERNARD, SOUTHERN
Leyte—First there were “scratch-
es” on what seemed like a metal

/ No.75 PI8

website: www.inq7.net
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sheet. Then rhythmic tapping. Fi-
nally, there were sounds like hu-
man voices.

Hope was coming in trickles
yesterday but it was enough to lift
the spirits of rescue teams scram-
bling to save about 250 children
and teachers feared buried in a

GMA sends off Spanish
rescue team, dogs to Leyte

By Nikko Dizon

THREE K-9 DOGS SENT
by the Spanish govern-
ment to assist in the
search-and-rescue opera-
tions in Southern Leyte
had no less than Presi-
dent Macapagal-Arroyo

BIENVEN/PIS

GMA SENDS /Al 6
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8.
- PO T

!

EDWIN BACASMAS

Yoices heard below the ground

UNEXPECTED By Volt Contreras,

school that disappeared under a
massive landslide.

Gov. Rosette Lerias told the IN-
QUIRER at about 4 p.m. that she just
got a report from a Filipino rescue
team that it had just heard “very
faint rhythmic tapping” at the site

VOICES/Al6
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Geo-hazard
mapping was
derailed by
funds lack

FORMER Welfare
Corazor

Signs show up to 50
children are alive

Rescuers focus
on schoolbuilding

Secretar
on “Dinky" Soliman yester
s riicizedthe Artoyo i
cpluingon e
k the

;1 eo-ha;

saidd could
Je incident
v, Southern

SEARCH teams battled through de
steady rain yesterday i retrieval operations focused on
school packed with more than 250 children and staff when
mudslides engulfed Guinsaugon, a barangay in St. Bernard
town, Southern Leyte last Friday

Around 7 pm, rescuers rushed to the school site after mem

shifting mud and

interview. “Imbes na uu\u ANy

bers ofa newly arrived Taiwanese team $aid that every tap g
ping signal they made was answered back by twice by the s
sound apparently produced by knockinyg twa pieces of rocks vituril
Rescuers said as manyas 50 of the children could be alive
As of yesterday 81 bolies had been recovered, of which 36 yan

were identified, the National Disaster Coordinating
Those missing were still peg

s Council s
edat 1,350. The number of
survivors remained at 415, At least 19 were injured.

There wasa fresh ghimmer of hope on Sunday and Mon
day when sensing equipment detected sounds from the
school, but rescuers were not sure about what they heard

“The signs of movement may be falling rocks o runing wa
ter”said Col. Raul Farniacioy in charge of the Anny's¢

aid planning, sur

pertions. What we we
A three-year-old girl, among the first to be saved on Friday, time was the
died in the hospital from injuries, television st ANC said.

been validate

Bloated and decomposing, 50 recovered hodies were bur tary (Avelino) Cruz,” Soliman said
ied Sunday in mass graves sprinkled with holy water and finie Cruz, who also chairs the N

Health Secretary Francisco Dug this was necessary tional Disaster Coordinatin
toprevent disease from spreading. “They are being buried in Council, said las 0

such away that they can be exhumed later,” he told Reuters.
President Arroyo checked relief goods and dog
flown from a military airbase in Manil

conference on dis:

teams

ness that lack of fund
Monday. She

culprit that delayed th
plans to visit the scene of the disaster tomorrow or Thursday he hazard mag i
International agencies have also sent supplics, but many il cost the ¢
of the emergency goods must be transported on bad roads Onillion,

and around washed-out bridges by trucks
Although the President had pledged to recover all of the

u!\ led the

tive” policic
ral and man-made ¢

Sec RESCUERS > Page A6 strike

:
Hopes dim for victims
BY NEIL D. MORALETA and CAROL L. MONTILLA

ST. BERNARD, S. Leyte — Dry humor could not perk up
the low spirit of the people here on Monday as hopes dimmed
for survivors among the missing, placed at 1,400 to 2,000
people, including children, in the mudslides that covered
the whole village of Guinsaugon in this town.

On the second and third days, resc up 72 hodies.
They found no surv With triggered by La Nina
returning intermitte er the weekend, rescuers were
racing against the cle

Southern Leyte Gov. Rosette Lerias,
all command of the operations, said
been very difficult,” but she

saying that they

Sce GEO-HAZARD > Page AG
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ho carlier wo!

rescue operations have Rost m the co..m.y

d no sign of slacking

are exhausting everything and we are doing the best we can s S
under the circumstances,” she said :
“Ourtop priority now is rescue and weare going 10 zeroin
on the school building,” she ut ‘
There were 246 pupil eacher were swal s
e e e s s o 1 cagrons Ol

Hopes ther
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Rising above the mud flood. A jic Sacred He 55 10 GUINSaugon tragedy

‘There’s something down there’

Sound

of life

or shifting
mud?

American and Malay-
sian officials said yester-
day high-tech seismic-
sensitive gear has detect-
ed sounds at the site of an
elementary school in
Saint Bernard, Southern
Leyte that was buried by
amudslide, raising hopes
on what was mostly a
frustrating day for local
and international rescu-

It was unclear whether
the sounds were made by
survivors or whether the
soft, unstable mud covering
the school was shifting and
xulmg
ch for survivors
from the landslide that
swamped the farming vil-
lage of Guinsaugon has fo-
cused on the school because
of unconfirmed reports that
some of the 250 to 300 chil-
dren and teachers may have
sent cell phone text messag-
es to relatives soon after the
disaster Friday.

owes

k 0 survivors
have been pulled from the
40-hectare morass that used

TRUTH SHALL PREVAII.
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e Marines trudge toward an area where an elementary school Is believed to
1o be Guinsaugon since Fri- _ be burled under sbout 100 1eet ot mod yostordey. Al trigh, Filpinos retrieve a body from th
day, when a rain-drenched ~landsiide. incessant rains have hampers rescue operatio o0 cumman

mountain collapsed in a hail
of earth, boulders and trees
~ burying the school in mud
believed to be up to 115 feet

‘Balikatan’ opens; US commits

b 3,000 troops to landslide aid

know thet
thing down the:
rine L. Richard
as he pointed to a spot un-  to
der abig boulder, where seis-
micsensors detected sounds.
he farther down we went,
the signals grew stron

A Malaysian team using
sound-detection gear picked
up noises, too

“We have a sound,” said
Sahar Yunos of the Malaysia
Disaster and Rescue Team,
um to Page 8

The US military said yes-

t was committing up
000 troops to help aftera
ndslide in  farming
villge in Southern Ley
the hunt for survivors be-
came a grim search for bod-
ies instead.

Foreign and local teams
battled bad weather in the
continuing search for survi
vors from Friday’s tragedy,
picking their w
through dangerous mud and

Malaysian rescuers offer prayers b b.lon starting retrioval

ODRCLions 1 (A o Teotn

muck where more th
thousand people are be
lieved buried
Large-scalejoint war exer-
cises involving about 5,000
American roops opened
ral

ships with 17 helicopters and
about 1,000 Marines to Guin-
saugon, inthe eastern part of
Southern Leyte province,
where would-be rescuers
have been frustrated in find
ing survivors after part of a
mountain collapsed Friday
S Marine Brig,
stin Robesor

iy to send more troops.
d how many men
he could provide, Robeson
Turn to Page 6

Man leaves Las Vegas
to find 10 missing kin

Southern Leyte ~ His chub-
by frame half |,.., 4 in the

id he was

Guinsaugon where up to
1,800 people are feared d

Washington had a
diverted a

Jeast two war

in the farmng village of
Guinsaugon here.
This s the same mountain
pe that once provided his
family members with their
livelihood andfather
tended a coffee plantation
there. Now, it's just a heap of
rubble.

Tears streamed down his
mud-caked face as he alter
nately used his hands and a
shovel to dig. Barrister said
he still hopes his relatives an
alive three days after the
tragedy

old Barrister nav
memory through
mud and rocks that cascad
cddunnlln slopes of Mount

Can-abag last Friday and
buried his childhood home

y-two bodies have
Turn to Page 8

ANAHAWAN, Southern
Leyte - A tree trank saved
Florencio Libaton as a flood
of mud and debris swept

renea Velas:

‘A rushing river of debrls

d by the mud, boulders
hat killed most of

Libaton said he was rest
ing at home when his wife,
Porfita, rushed in, saying

The mountain has col
lapsed

His fint thought was his
children nd two
daughters - at the nearby el

ementary school, but his wife
said it was too late. The
school, and its 250 to 300 pu
pils and teachers, had been

buried.
I

arm and they said
The landslide quickly gained
on them, rocks and boulders|

er in soupy mud rush
down the slope of the m
ly

1 said, ‘God, is this how
we are going to die?”” Liba-
ton said.

The roili
fast. Overw

lebris was tool
Imed by thel
Turn to Page 6f
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The UP-Manila Observatory Team leaves
for Cebu via private plane of Mr. Pangilinan.
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Raw image data was taken

from
http://www.landcover.org

Shaded relief image
generated from an
SRTM digital elevation
model.

Philippine Fault

Landslide
Lineament
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Philippine Fault
1200 km
(710 miles)

Philippines

South China Sea Plate

Sea Plate

3.6 cm/yr in northern
Leyte (Bacolcol, 2003)
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Area = 320 hectares
Volume = 15 - 20 million m3
Velocity = 100-140 km/hr
Thickness = 30m base
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SLIDES

Rotational landslide Translational landslid

Curved tree trunks

ed pole

~ Soft clay with
= water-bearing silt
" Bedrock and sand layers

Lateral spread

Fence out of alignment

Source: US



Major Debris Avalanches in the 20th and 21st Century
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Major rockslide-debris avalanches in the 20t and 21t centuries. Source: Proceeding of the
8th International Conference and Field trip on landslides, Granada, Spain, 27-28 September, Rotterdam: Balkema, 1996.
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A
Chicken revives flagging spirits; 15 bodies dug up yesterday

From page Al

meters deep, had cracked into a
structure, or what was left of it, in
the ravaged barangay.

But Ramos said that in all likeli-
hood, the structure was not part of
the Guinsaugon Elementary School,

where more than 200 pupils and
teachers were believed to have been
buried alive in the avalanche of
mud and boulders on Feb. 17.
Ramos said the structure was
in a relatively “shallow” portion
of the tragedy site, quite far from
where the school once stood.

PHILIPPINE DAILY INQUIRER

The spot is now marked with a
flag to guide rescuers.

He said the textbooks found in-
side were “religious” in nature, in-
dicating that they belonged, not in
a school, but to a family of Iglesia
ni Cristo followers.

As of yesterday, Ramos said,

seismic sensors were picking up
“rhythmic patterns” from under-
neath the muck.

But these were not enough to
suggest the presence of human
activity, he said.

Fifteen bodies were dug up yes-
terday bringing to 111 the number

THURSDAY, FEBRUARY 23, 2006

of fatalities so far, and 11 body parts.

On Tuesday, some rescuers
were quoted as saying that it was
time to concede that there were
no more human survivors.

Abdul Asis Ahmad, head of the
67-member Malaysian team, yester-
day said a person buried under mud

RESCUE 505

also had a mud pump.

The Americans also brought in
fresh legs to join the rescue oper-
ation involving Philippine au-
thorities and teams from Taiwan,
Malaysia and Spain.

Parmer said the Gulf Company,
which had been on site since Satur-

:
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20 rescued on 17 Feb 2006
e As of 24 Feb 2006 12:00 noon (DOH)
37 identified dead bodies
74 unidentified bodies
11 body parts
122 TOTAL
* Missing 1,328 people
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US MARINES clear the debris
left by a landslide which buried
Barangay Guinsaugon in St.

Bernard, Southern Leyte,
REM ZAMORA

at we have seen
_has been horrendous’ -

M.m 1




Lessons learned
from a thousand lives

Speed, accuracy, max. use of resources
|dentify landslide type

Importance of base maps

Rapid aerial survey

GIS of data gathered

on-field meteorological data

Technical team to provide guidance
Hazard assessment at ground zero

Develop mobile phone technology for emergency
situations (method, technology, and guidelines)

Need for early warning systems and disaster
preparedness



— How to communicate
* Finding a common language (Mangyans)
* Understanding what happened (Leyte landslide)
» Raising awareness (fluvial systems)



Tsunami vs  storm surge

How a tsunami is formed:

Rapid movement of A series of waves As a wave approaches land, its energy compresses
the ocsan floor travels outward at into a smaller space, forcing it to gain height
displaces a column heights believed to
of water be less than thres
feet on the open
171. Storm tide

sSurge s

”
2it. Normal high tide

Mean sea level

https://tc120.files.wordpress.com/2014/09/434571_orig.jpg https://upload.wikimedia.org/wikipedia/commons/thumb/3/32/Surge-en.svg/2000px-Surge-en.svg.png



SLIDES

~ Soft clay with
= water-bearing silt
" Bedrock and sand layers

Lateral spread

Fence out of alignment

Source: US



Components of a Fluvial System

Elevation

Drainage basin

......

’"'.-.".';..‘.-':.'.\ bfmm" $
.."..:"-':'. I ’
...':........‘ 3

Stream Profile

Gentler gradient

 J

Mouth

Drainage
pattern —
Grain size Energy
TRIBUTARIES COARSE HIGH
BRAIDED
Transfer
zone
MEANDERING
shoreline
Depositional
DISTRIBUTARY
zone
FINE LOW
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www.indiana.edu/~sierra/papers/2012/fauzi.html
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Mag-asawang Tubig




Hango kay:
Ramos (2006)



Typhoon #35—Storm track R
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Typhoon #35—Storm track R
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Reverse grading



http://www.panoramio.com/photo/117739702

New Bataan, Compostela Valley

o ¥
~ New'Bataan< =

Image © 2016 CNES/ Astrium
US. Navy! NGA, GEBCO C
16 DigitalGlobe 1(
Image Landsat

glc earth

B 2014 Imagery Date: 12/14/2015  7°31'23. °08'49.67" E elev 1025ft eyealt 5282t

Google Earth



New Bataan, Compostela Valley

Nat. Hazards Earth Syst. Sci. Discuss., doi:10.5194/nhess-2016-102, 2016



enezuela Debris flow 1999

http://www.webpages.uidaho.edu



http://www.webpages.uidaho.edu/

California, USA Debris flow 1979

Magnesia Spring Canyon, CA.



Pamulaan, USEP Mintal, Davao City

Photo by Errol Lumibao



TAIWAN

.
b

New Zealand/"»

e Valley mouths of rivers with alluvial fans
o Valley mouths of rivers without alluvial fans

Rivers with drainage basins over 100 km?

Kyoji SAITO (2010) ALLUVIAL FAN DISTRIBUTION IN JAPAN, TAIWAN, THE PHILIPPINES AND NEW ZEALAND, Occasional Pa
Saitama Univ., No.30



1 _ i
. Structually-
d o
.| contfolled~ wgz: . £

s 1 . o
_triButaries




River: A Dynamic System

http://water.usgs.gov/edu/watershed.html




Point bar

Meandering River




Formation of an Oxbow Lake

neck

sand and
silt

new
channel
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Jade Valley Flooding
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Cagayan de Oro

- .O 2011 Google
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December 20, 2011
Cagayan River
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Dagupan Pangasman 1990

SUA 20N I

“ GUA ,' |

from Kelvin Rodo



How groundwater withdrawal causes land to subside

from Kelvin Rodolfo’s ppt
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€ +19.2 mm/y

Subsidence in
Greater Metro
Manila and vicinity
from 2003-2006
from PSInSAR

< 0mm/y

< -43.8 mm/y

from Kelvin Rodolfo’spp



