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Synopsis

On November 8, 2013, Typhoon 1330 (hereinafter, T1330), named Haiyan in Asia or Yolanda in the
Philippines, crossed the Leyte Gulf in the east-central Philippines with a 895 hPa central pressure, and
triggering disastrous storm surge flooding, in particular at Tacloban which is located on San Pedro and San
Pablo Bay in the northwest head of Leyte Gulf. Unfortunately no tide record and no wave data are available
for the Leyte Gulf coast during the passage of T1330. Therefore, the field surveys of the damage to port
facilities, the effects of wind, storm surge and waves of T1330 were carried out at Tacloban Port and Airport
on Leyte Island and at several ports on Panay Island, where T1330 crossed with high intensity. Those
surveys include the interviews on the evacuation attitudes of residents against storm surges. Moreover, this
study estimated the storm surges and waves due to T1330 and model typhoons having parallel tracks to
T1330 in the middle-latitude zone of the Philippines by using numerical simulation.

This paper summarizes the results of field surveys, characteristics of T1330 and those model typhoons,
and the advantages and the problems of locating public facilities along coast for safe evacuation during and
after storm surges. The major outputs are as follows:

(1) The windows and roofs of the port office buildings were broken owing to intense wind at most of the
ports.

(2) As sufficient temporary evacuation facilities are required for safety evacuation around a coastal area,
the existing multistory buildings with RC structures, such as port management offices, are expected to
be used for temporary evacuation.

(3) The simulation with T1330-based model typhoons showed that the storm surge can exceed 3m not only
around Tacloban and Estancia.

(4) The simulation led at Tacloban that the storm surge waveform began with a trough due to north wind and

subsequently showed a quick rise up due to the suction-induced crest and the drift by south wind.
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Questionnaires
1. Do you have atmospheric pressure, wind, and tide observation records during the typhoon?

2. Does any water mark (indicating the maximum water level) remain in and around your
office?

3. Did anyone watch the flooding in and around your office?
- Location and/or distance from coast
- Time (Starting, maximum, and disappearing)
- Water surface (Maximum level, Smooth or rough in strong wind and waves from sea,
Constant level for a few minutes or sudden up-down)
4. Was any port facility damaged?

5. Is there any major damaged area around your office, where we can go easily and shortly?

6. How and what kind of typhoon prediction information did you get? Did you stay in your
office or evacuate to some locations during the typhoon?

7. Have you ever met a disastrous typhoon?
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Survey data
D . |atitude longitude . Measured height (Optiona\). (Optionnal) Tome & (OptiorTal) (O.pt\onal)
Location date time from sea level Measured height |Wave height data Terrain Distance Target
deg [ min | sec deg [ min| sec [m] from the ground [m] elevation from
1 Port Estancia, panay 11 | 26 | 370 | 123 | 9 8.0 2014/1/29 | 10:30 407 1.32 = I 0 = wall in building
2 Port Estancia, panay 11 | 26 | 360 | 123 | 9 100 [ 2014/1/29 | 10:30 3.96 1.10 = I 0 = wall in building
3 Port Estancia, panay 11 | 26 | 360 | 123 | 9 | 100 | 2014/1/29 | 10:30 3.84 0.95 = I 0 = wall at building
4 Port of Culasi 11 | 36 | 140 | 122 | 42 | 33.0 | 2014/1/29 | 15:25 2.35 = = = 2.35 = top of quaywall
5 Port Dumaguit, panay | 11 | 35 | 420 | 122 | 28 | 530 | 2014/1/29 | 18:00 094 150 - P 0 - |tidal level was 15m below
the top of quaywall
6 Port Lipata, panay 11 | 28 8.2 122 | 3 22.1 2014/1/30 | 10:10 3.04 0.50 = I 0 = wall in building
7 Port Lipata, panay 11 | 28 1.5 122 | 3 22.0 | 2014/1/30 | 10:10 2.78 0.20 = I 0 = a shelf in building
8 Port Caticlan, panay 11 | 55 | 40.7 | 121 | 57 | 1.2 2014/1/30 | 12:45 2.88 0.10 = I 0 = wall in building
*x2014/2/1 LATERE
9 Tacloban Air Port, Leyte | 11 [ 13 | 59.7 [ 125 489 2014/2/1 10:20 3.14 = = = = = parapet
10 Tacloban Air Port, Leyte 11 | 13 | 589 | 125 1 459 2014/2/1 10:20 1.78 - - - - - center of run way
11 MacArthur Landing Park | 11 | 10 [ 217 | 125 [ o [ 457 | 2014/2/1 | 1345 071 - - - - - top of sea wall, side of
sea(near sea surface)
12 MacArthur Landing Park 11 110 | 209 | 125 | 0 | 458 2014/2/1 13:45 345 - - = = = parapet
13 MacArthur Landing Park | 11 | 10 [ 212 | 125 | O | 452 2014/2/1 13:45 288 - - - - - back land of sea wall
14 MacArthur Landing Park 11 1 10 [ 224 | 125 | 0 416 2014/2/1 13:45 3.52 = = = = = road in front of the park
15 Oriental Hotel 11 1 10 [ 129 1 125 | O 395 2014/2/1 14:10 3.26 - - - - - 1F floor at oriental hotel
*1 Type of record
R: runup
I: inundation height
P: no inudation but measurable at the port
W: very small Essential

V:including wave effects

*2 Reliability
A: (High) clear mark, small error of survey

B: (Medium) unclearmak, small error of survey
C: (Low) unclear mark, hearing from witness or runup at the beach, large error of survey
D: (Very low) unclear mark, low confidence, large error of survey

Name Affiliation
(OHiroyasu Kawai PARI
Tadashi Asai NILIM
Kazuhiko Honda PARI
Ryuichi Kuwajima DOTC
Takahi Fujiki PARI
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Survey data Tidal correction (this column can leave blank) Water Area
ID —— Group name Comments Tidal level Astronimical tidal level at event Corrected height | 1-saltwater/2—
Reason Reliability*2 at survey
- - freshwater
[m] date time [m] location atb—c (m)
1 hearing from witness C PARI building next to Port Management Office 0.99 2013/11/8 13.00 0.70 - 4.36 1
2 hearing from witness C PARI Port Authority Office building 0.99 2013/11/8 13:00 0.70 - 4.25 1
3 hearing from witness C PARI Port Authority Office building 0.99 2013/11/8 13.00 0.70 - 413 1
4 - - PARI NOT inundated 0.52 - - - - - 1
5 hearing from witness D PARI NOT inundated 0.68 2013/11/8 14.00 0.73 - 0.89 1
6 water mark B PARI passenger terminal building 0.64 2013/11/8 14:30 0.84 - 284 1
7 hearing from witness C PARI passenger terminal building 0.64 2013/11/8 14:30 0.84 - 2.58 1
8 hearing from witness C PARI passenger terminal building 0.85 2013/11/9 0:00 1.38 = 2.35 1
*2014/2/1 L AT 53R
9 = PARI = 0.11 2013/11/8 8:00 0.02 - 3.23 1
10 = = PARI = 0.11 2013/11/8 8:00 0.02 - 1.87 1
11 - - PARI - -0.07 - - - - - 1
12 = = PARI = -0.07 - - - - - 1
13 = = PARI = -0.07 - - - - - 1
14 = = PARI = -0.07 - - - - - 1
15 = = PARI = -0.06 - - - - - 1
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* MacArthur’s Landing Park
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Tacloban Air Port (New type wall and Old type wall)
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MacArthur’s Landing Park
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MacArthur’s Landing Park

Crown height ~— Road
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L

D.L.+3.45
P

Tide level at survey time

D.L.+ (-0.07)

Ground
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Oriental Leyte Hotel
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Oriental Leyte Hotel
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PPA Memorandum Circular No. 24-91

17 May 1991

PPA Memorandum Circular
No. 24-91

To All Concerned
SUBJECT Guidelines in the Preparation of Contingency Plan

Disaster/calamity/eventuality strikes anytime at any place with or without warning and may happen one after the other or
simultaneously. Under all circumstances, an emergency or contingency plans is necessary to meet these adversities with
promptness and dispatch so as to ensure that the port’s properties and personnel are secured and protected and that the services
therein are continuously rendered to minimize the disaster’s negative effects in the economy.

In order to arrive at the condition envisioned above, PDOs/PMOs must adopt the emergency/contingency plan taking into
consideration the following guidelines.

1. The Contingency Plan(S)

A contingency plan is an outline of courses of action to be adopted with tasks and to be undertaken by an organized and trained
group(s) should an emergency situation occurs in an area. It shall be prepared, properly disseminated and regularly rehearsed
for each or any of the following.

1.1 Infiltration by unlawful elements/groups, armed or unarmed, purposely to conduct sabotage, harassment, liquidation of
Very Important Person(s) (VIPs) or to take-over illegally an area or facilities,

1.2 Destructive fires of various kinds,

1.3 Disturbance resulting from chaos or risks staged by demonstrations, strikes or other illegal assembly,

1.4 Storms/typhoons, floods, and

1.5 Earthquakes.

2. Concept of Planning

2.1 PMOs shall prepare an integrated contingency plan in coordination with other government agencies and/or private firms
in the area.

2.2 PMOs shall enjoin other government agencies and private establishments inside the port zone to give their fullest
support or assistance in the various contingency plans envisioned in this guidelines.

2.3 Plans shall consider existing personnel/equipment and other resources at any instance of the emergency.

2.4 In addition to PPA-hired security guards, a composite team of different security agencies retained by private firms
operating inside the port zone may be organized as security personnel complement in addition to those that can be provided
by friendly forces (BOC/NCP, PCG, PNP, etc.).

2.5 Rehearsal schedules shall be included and carried out. Should there be a need to revise or modify any portion Of the
plan, it must be done immediately.

2.6 In case of immediate changes in the needed information not readily available or too lengthy for inclusion in the basic
plan, attachments or annexes shall be used.

3. Emergency Control Centers and Alert Conditions
Emergency Control Centers shall be established at the Head Office and the different PMOs of the country which shall provide
direction and control to port personnel during the emergency situation and when alert conditions 2 and 3 are in effect.

3.1 The Central Emergency Control Center (CECC)
It shall be formed at the Head office to be manned by the Following

3.1.1 General Manager - Chairman
3.1.2 AGM-Operations - Vice chairman
3.1.3 AGM-FLAMS - Member

3.1.4 AGM-Engineering - Member

3.1.5 Manager, Port operations and Services Department (POSD) - Member

3.1.6 Manager, Port Police Department (PPD) - Member

3.1.7 Manager, Legal Services Department (LSD) - Member
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3.2 The Local Emergency Control Center (LECC)
It shall be formed in the PMOs to be manned by the following

3.2.1 Port Manager - Chairman
3.2.2 Manager, Port Police Division (PSD) - Vice chairman
3.2.3 Manager, Terminal Services Division (TSD) - Member

3.2.4 Manager, Engineering Services Division (ESD) - Member
3.2.5 Manager, Resource Management Division (RMD) - Member

3.3 Alert Conditions
Emergency Control Centers shall be responsible in settling the “Alert Conditions” - which are to be classified as follows

3.3.1 Alert Condition No.1 - Normal condition exists, normal operations continue.

3.3.2 Alert Condition No.2 - Threat of impending disaster/incident is imminent. It is likely to happen in more than
forty-eight (48) hours. Port operations may be partly and temporarily stopped.

3.3.3 Alert Condition No.3 - Incident/disaster is about to occur or will occur within forty-eight (48) hours or 1less. Port
operations are completely stopped. Office work is suspended/port personnel to be sent home.

For nationwide emergency, CECC sets the “Alert Condition”. When the exigency so warrants, the LECC may set higher
“Alert Condition”. In cases of local emergency situations, the LECC shall set the. “Alert Condition” and inform CECC about
it accordingly.

4. Contingency Plan Outlines

As a general guide, the following planned outlines for the different contingencies have been prepared with their corresponding

CODE name and the formats attached as Annexes to this Circular.

Planned Outlines

Contingency Code Name Annex
Infiltration,” Raid Oplan APAHAP A
Civil Disturbance Oplan BANGUS B
Destructive Fires Oplan CORACHA C
Earthquakes Oplan GALUNGGONG D
Storms/Typhoons/Floods Oplan DILIS E

Considering the available equipment, personnel and other resources at an instance of an emergency, Only applicable
provisions/portions of the Outlines may be used.

5. Training Rehearsals,” Drills

The CECC and LECC shall conduct training rehearsals/drills of the different contingency plans. Lectures shall be scheduled to
orient/refresh all concerned port personnel. Drills shall be conducted quarterly to develop proficiency in the procedures and
avoid confusion in actual emergency situations.

6. Report
Corresponding reports on contingency plans that were carried out shall be rendered to the CECC by the LECC. Each report shall
include the following.

6.1 Situation in the area under PPA Jurisdiction,

6.2 Status of port operation/activities, port personnel and facilities,

6.3 Nature, extent and estimated cost of loss or damages if there are any,
6.4 Alert conditions 2 and 3 when set,

6.5 Resumption of “Alert Condition 1”.

7. Effectivity
This Memorandum Circular takes effect immediately upon approval.

ROGELIO A. DAYAN
General Manager
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Philippine Port Authority
Port Layout Plan
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