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Table 4-1. Estimated Economic Loss by Storm Surge
Table 4-1. Estimated Economic Loss by Flood Area of Inundated Ratio Estimated
Frenc ) Ratio Estimated Union Paddy Field (Inundated Area/ | Economic Loss
Union Paddy Field (Inundated Area / Economic Loss (20.3m) [ha] All Faddy Field) | [Thousand Taka]
(20.3m) [ha] All Paddy Field) ["_‘r°‘l‘(5;"" Bharuakhal 19032 1% 382
aka,

Bharuakhali 11631 30.8% 22674 Chaufaldandi 17043 292% 33,225

Chaufaldandi 032 0.1% 63 Cox's Bazar Pourashava 000 - °

Cox's Bazar Pourashava 0.00 - 0 \dgaon 9232 11.6% 17,997

Idgaon 73.86 9.3% 14,399 Islamabad 3898 5% 7,600

Islamabad 2.18 0.5% 426 Islampur 36.09 28.7% 7,036

Islampur 0.37 0.3% 73 Jalalabad 27.11 9.8% 5,286

Jalalabad 0.00 0.0% 0 Jhilwanja 404.92 72.7% 78,939

Jhilwanja 388.83 69.8% 75,802 Khurushkul 98.48 18.0% 19,198

Khurushkul 154 0.3% 301 Patali Machhuakhali e73.11 57.8% 131,223

Patali Machhuakhali 491.90 42.2% 95,896 Pokkhall 59.00 15.6% 11,502

Pokkhali 0.00 0.0% o Total 1,794.76 34.4% 349,888
Total 1'075'32 30.8% 209'633 Notes: 1. 5.57 ton/ha of rice yield was used to estimate amount of affected rice production, which is based on
Notes: 1. 5.57 ton/ha of rice yield was used to estimate amount of affected rice production, which is based ) .
on data in “Yearly Production and Damage Report on Agriculture of Cox’s Bazar Sadar Upazila, data in “Yearly Production and Damage Report on Agriculture of Cox's Bazar Sadar Upazila, DAE”

3 , 2020 and 2021). (2019, 2020 and 2021). I 1371 L.pone.02611

https://journals. plos.org/plosone /article?id=10.1371/journal.pone.0261128
2. The Unit price of rice was calculated with the data above (Note 1), to be 35 Taka/kg. 2. The Unit pice of rice was calculated with the data above (Note 1), to be 35 Taka/ke.
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Figure 4-1. Inundated Area of Paddy Field by 20-year Return Period Storm Surge Figure 4-1. Inundated Area of Settlement by 20-year Return Period Storm Surge
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«MAP OF AFFECTED HOUSEHOLDS BY EARTHQUAKE OF COX'S BAZAR SADAR UPAZILA
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Administrative Unit Number of Eciceringe _’if il yHeloRSTior i
Residence Community Households Pucca gs:::a Kutcha Jhupri

Cox's Bazar Sadar Upazila Total | 81523 . 118 | 204 58.2 9.6
Cox's Bazar Paurashava 30374 238 30.1 34.7 11.3
Bharuakhali Union Total | 3939 | 6.9 | 10.6 76.2 6.4
Chaufaldandi Union Total 5195 5.2 13.7 78.8 2.3
Idgaon Union Total 5984 8.5 24.6 58.1 8.8
Islampur Union Total | 3626 | 53 . 86 736 | 125
Islamabad Union Total 5275 5.8 16.0 76.2 2.0
Jalalabad Union Total | 3048 | 114 | 210 606 | 70
Jhilwanja Union Total | 7352 9.1 | 205 56.3 | 141
Khurushkul Union Total | 6807 | 3.6 10.2 783 | 7.9
Patali Machhuakhali Union Total | 6103 | 59 | 219 68.1 | 41
Pokkhali Union Total 3820 | 76 16.0 69.6 6.8
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High Risk Unions for Disaster

Disaster Priority Union
Flood Jhilwanja and Patali Machhuakhali, Cox’s Bazar Pourashava
Storm Surge Bharuakhali, Cox’s Bazar Pourashava, Jhilwanja, Khurushkul and Patali

Machhuakhali,

Sediment Jhilwanja
Disaster
Earthquake Cox’s Bazar Pourashava
Shaking
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Disaster Risk Reduction Target in Chakaria Upazila

Category of countermeasures

-

\

Flood control measures such as embankment gatesflood
Measures to reduce hazards R = :
control dams, retaining walls against landslides,
Structural earthquake resistance
Measures
Infrastructure necessary for Eevacuation shelters, roads, water
emergency response supply and sanitation facilities, etc.
Regulations and policies Land use plans, resettlement plans
Evacuation Early warning system
Non- . : . s .
Disaster Management Disaster risk reduction training, DRR hazard maps,
Structural L N :
Training and materials materiales for DRR
Measures
Raising Public Awareness & Disaster education, enlightenment activities

Disaster Education
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Category Current status of the countermeasures by type Category Current status of the countermeasures by type
As efforts of flood prevention, BWDB is making inspections to identify Shelter: 90 shelters are listed for cyclones and flood response in Cox's Bazar
ulnerab and  has the Sadar Upazila by UzDMC. 21 of the total shelter was constructed by the
development plan (66/1, 66/2 and 66/3) in this region. This embankment governmental authorities, while the rest of the facilities were constructed by
development process includes sluice gates construction and rehabilitation. various domestic and international foundations including government auxiliary,
Meanwhile, retarding basins and reservoirs are not commonly applied, and NGOS, and donors such as BDRCS, CARITAS, EU, World Vision, Red Crescent,
there is no reservoir in Cox's Bazar Sadar Upazila. World Bank, and Islamic Development Bank.
Infrastructures | Pumping stations are not installed in Cox's Bazar Sadar Upazila while some are Transportation: LGED is the main responsible agency to develop and maintain
for Protection & | IMst2lled 2long the Reju Khal Canal. it depends on basin-wise strategy by BWDB the road and transportation Infrastructure.
or Protection whether those countermeasures are better applied or not. Drainage system: Improvement of drainage system is important to prevent
Control against Type Agency prolonged inland flooding. Cox's Bazar Pourashava and Cox Bazar Development
Flood Dike v BWDB Authority cope with the challenges of installing and rehabilitating drainage
Canal Excavation and other river systems in urban areas. For rural areas, LGED is responsible for the
improvements (Widening and v BWDB development of the required drainage systems.
) Water and sanitati Water and sanitation infrastructures are critical to
Sluice gates % BWDB provide safe water and keep the living environment hygiene. DPHE is the main
Retarding Basin/Reservoir Not undertaken BWDB for agency to cope with water-related issues to prevent the secondary effects of
Drainage Facilities (Pumping Station Operation the disaster.
et 8 (Pumping Not undertaken BWDB P Type el Ay
Dam v BWDB/LGED LGED/DDM/Cox’s
BWDB plays a key role to construct and maintain the polders while guide walls Shelters/Muiib Killah v Bazar
have been constructed by the efforts of LGED, DDM, and Cox’s Bazar Pourashava/Private
Infrastructures | Pourashava. agencies&d
for Protection & | S0me of the coastal forests with pine trees have been developed by the Roads v LGED/
BWDB efforts, however, due to the lack of awareness and poor coordination, Bridges v DDM/
Control against | those forests are not properl intai and some are deforested. Culverts v Cox's Bazar
Coastal Disasters Type [ Ageney Pouwashava
Dike (Polder)/Coastal Revetment v | BWDB Drains v oxs Bazar
Pourashava
Seawall/Guide walls L I BWDB Faciliies for Water (Tube well, Pipe)
LGED and Cox’s Bazar Pourashava are the responsible agencies to cope with " PP v DPHE

and sanitation (Latrine)

Infrastructures sediment disasters such as rock failure. At this moment, LGED/DDM

for Protection &

implemented some retaining wall construction along the beachside area to
protect road infrastructure from rock falls. However, most of the rest of the

Infrastructures

for Prevention

There have been some cases of lightn

ing disasters. However, no measures are

taken in most of the area.

Type Undertaken Agenc
Control against | area is left to be undertaken. Yp gency
of Other
Sediment Type Agency LGED/Cox’s Bazar
Slope g walls v LGED/DDM Disasters Lightning conductor Unknown Pourashava/DOM
Disasters LGED/DDM/Cox’s o ourashavay
Rock-Fall Prevention Not undertaken (Lightning, etc)
Bazar Pourashava
Structural Retrofitting to cope with earthquake shaking is the process of modifying
existing structures to make them more resistant to seismic activity, ground
Measures motion, or soil failure due to earthquakes.
i Type Undertaken agency
Earthquake Retrofitting of important facilities Partly by LGED/PWDB/Cox's
and Infrastructures International Bazar
Shaking Donor Pourashava/DDM
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Category Current status of by type
Promoting land use planning in local administrations in Bangladesh is now Category Current status of countermeasures by t
under process by the effort of the central ministry (UDD) and Cox's Bazar Disaster education is provided irregularly in both primary and secondary school
Development Authority. However, at this moment, no Upazila Governments in classes. Awareness raising for disaster risk reduction is mainly conducted
Bangladesh have specific regulations or tools for DRR purposes. Land use through TV and RADIO, however, in some areas NGOs conduct courtyard
strategy such as resettlement of inhabitants and industries around vulnerable meetings, simulations, drills etc. when support by donors is available.
areas is an important tool to mitigate the socio-economic impact. To apply this, There are no publicly available hazard maps to identify disaster risks at the
Land Use more vertical coordination and connection between governmental policy, Upazila level. There are also no visualization programmes such as billboards,
Planning istrict plan and strategy, and stakeholders in Union Parishads and Upazila posters, and leaflets for disaster education. Several unions have emergency
administration is needed. Therefore, it must be a consideration in the long term disaster preparedness equi and warehouses for ;
though it Is worth discussing In the UzSC continugusly. materials in the event of a disaster, and they are not functioning well. Critical
e TV"I” Undertaken Agency " | infrastructure facilities in the District are listed. Few classifications of hazards
ontrol Unknown Cox's Bazar Raising Public | 5\ priorities by disaster type has been made.
Designating Special Warning A ﬁn nown rAuthurit / 5 & Type Undertaken Agency
esignating Special Warning Area nknown oo . Publication of DRR Maps i Unknown MoDMR/DDM
Early warning system in coastal areas in Bangladesh has been developed with Material and emergency goods in the v MoDMR/DDM
CPP and other NGO coordination since 1990's. Warehouse
Type [ Agency Inventory preparation on vulnerable Unknown UDD/PWD/FSCD/
Early Warning Installation of Monitoring System of v Upazila/BWDB/ infrastructure such as hospitals, water bmC
r Rainfall &Water Level BMD/BIWTA wells, and schools based on the risk
| Flood Forecasting and Warning v CPP and NGOs, map _
B System, including ity radio C ity Radio Disaster preparedness education in Unknown MOE
Cyclone Warning System v CPP and NGOs school
Strategy making and basic study for v DAE DRR Awareness Related Billboard Unknown DDM/BDRCS
cropping, harvesting and choice of the
variety adopted to global warning
Emergency Operations SOPs are in place for disasters at the District level.
Disaster preparedness and response drills are conducted prior to the flood
season. Regional evacuation drills are conducted once a year at the Union level.
Disaster management training for members of DMC is conducted once at least
ayear.
Type L Agency
e Preparation of SOP for emergency v DDM
operation
Training and imulation and Exercise v DDM/FSCD
Materials Evacuation drill / Shelter and v DDM/FSCD
evacuation route
Training on DRR v DDM/INGOs/NGOs
Preparation for the emergency v Central Level:
operation - Ambulance NEOC & DDM
Field Level:
UDMC/UzDMC/
DDMC and BDRCS
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5.3 Monitoring and Updating of the Plan

For appropriate implementation of the projects by project implementing agencies, this plan
is to be monitored and updated by UzDMC and DDMC, with the support of DDM and the
Focal Point Operational Coordination Group (FPOCG; a group to advise coordination of DMC
activities and provide recommendations for future actions at the central level, defined in
SoD), in the following steps.

Step 1: Monthly Monitoring by UzDMC
The UzDMC reviews the status of each Action in Chapter 5.2 in the monthly Upazila
Development Coordination Meeting, specifically “Ongoing activity/Current status”,
with reference to the typical steps of the project implementation below, and report it
to DDMC. Findings are recorded and shared with DDMC.

! Long list of Feasibility Approved .
! Propose DPP Implementation
i each agency ﬂ Study P DPP/ADP P i "
_________________ !
| | - | .
In the Chapter 5-2: New project against “Feasibility study has  “DPP has been not Ongoing DPP’s Project/
Action been done” approved yet” Ongoing maintenance
(pipeline project) Project/

Tendered Project

Figure. Typical Steps for reviewing the Current Implementation Status'

Notes:

The figure above illustrates typical steps for structural countermeasures like roads and embankments.
However, the exact project flow varies significantly depending on the specific project's requirements.
Caonsequently, this general flow won't always be directly applicable to every situation.

Step 2: Consolidation by DDMC
DDMC compiles reports from UzDMCs, summarizes progress and key issues through a
Monthly Development Coordination Meeting of the District, and prepares and submits
a brief to DDM. DDM then compiles the reports, summarizes the progress and gaps in
project implementation, and organizes information for discussion in FPOCG.

Step 3: Quarterly FPOCG Review and Coordination

FPOCG reviews and discusses the DDMC’s inputs presented by DDM.

This discussion includes:

- Highlighting projects facing delays in DPP processing

- ldentifying coordination needs (e.g., between road improvement and drainage
system design)

- Notifying relevant stakeholders about missing feasibility studies or land acquisition
issues as well as their budgets

! Ongoing DPP’s Project/Tendered Project: Those projects/Schemes are listed in DPP. Project funds come from
ADP/Annual Budget/development partners. This type of project requires F/S and DPP approval. "Ongoing" in this
context refers to projects that are currently in the implementation stage or have completed the tendering process.
Ongoing Maintenance Project: These projects or schemes are included in a specific maintenance list and receive
annual approval as part of the Annual Development Plan (ADP). Unlike DPP projects, these do not require a Feasibility
Study.

¢o
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Step 4: Information Sharing and Dialogue
FPOCG shares the discussion results with MoDMR, implementing agencies, specifically
their respective planning units, for taking necessary actions for implementation by
them. Feedback is also provided to DDMCs, who are encouraged to follow up with
UzDMCs and lacal line agencies.

Step 5: Recommendation to Review the Plan
If significant issues or changes are identified, DDM recommends DDMC to suggest
reviewing the plan, based on the discussion in FPOCG. DDMC informs UzDMC for
further action.

Step 6: Plan Updating and Documentation

UzDMC updates this UzDRRAP if needed, with DDMC validation. Updates are shared
with DDM and FPOCG for record and continued monitoring.

The conceptual model for monitoring and updating this plan is shown below.

MoDMR G Respective Ministries
Share the latest
Direction for Report of i~ Direction to check the
monitoring updates latest status
DDM Involving FPOCG =~ <l Implementing Departments
o Share the latest Report of updates ‘ ~ S
Direction f
n:rzﬁi:?inor Rep;rt of gy Felstad tecvi,  m . Dllrectlon f[?r
g updates organization parts : vimp ementation

District DMC

Report of updates &
Direction for Report of 9 R ? : Direction for
| ]
|

e a5t related to own . X
monitoring updates organization parts vlmplementatlon

Upazila DMC (UzSC)

Figure. Conceptual diagram for monitoring and updating the plan
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Confirming existing DRR plans by national and other
authorities

Listing all nec ry DRR ires for local governments

6 Prioritizing DRR measures

8 Steps for

7 Arranging budget allocation in necessary levels

Developing a
Local DRR Plan

Implementing DRR measures and reviewing
8 periodically
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R o W
= INPUT -
’ Plan andy/or Outlook of the Socio-economic conditions Hazard analysis Disaster |=
= | projectimplementing agencies | | (population, key infrastructures etc.,) (Hazard map) History

| }

inrssmsmsEEsEEEEE R EEEERRERRERs ........l............l.....‘

—
15t Workshop: Understanding Disaster Risks
(Union Parishds participation)
® |dentify DRR-issues to overcome, based on the hazard info
® Drafting needs of countermeasures to solve the issues

¥ H

Analysis of the issues & needs of countermeasures, and
Setting draft DRR Target (Challenges by hazards and Priority Unions)

RiskAs 1t
(Scientific analysis)

S

214 Workshop: Considering DRR Target and Measures

@ Understand Risk Assessment results, and Review the draft DRR target
® Review the needs of countermeasures (15t Workshop outputs) and reconsider them
to be the “Necessary Countermeasures in the Upazila”, based on the DRR target

v

Validation and Frioritization of the Necessary countermeasures with line-agencies and UzSC
members

[ 314 Workshop: Drafting and Finalizing the UzDRRAP ]

omr 0-v: =Ry gt I 2T AT eI e[
) I FAF>T

T ToACET QeI @l SeiterE grdiet s 2Pt AR Ao R AT & T
AR, T Of6 UZDRRAP &R T/, FRTF Jio ST 1K F6 (SSAT) (IO A<
TR 2R | ABIRAFIE AT A& 14, FeAee AR @3 IaaFia 7
FOC ST SISO FAT© FAI QAT A1 | FPIp1 GRS @ 9-9-9 A TR |
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Activity flow on development of UzZDRRAPS

1st month - - - —
Inception Meeting (Kick -off) at District level I
13tUzDMC meeting (Kick -off) and
establishment of UzSC at Upazila level
15t Union DMC meeting
(Kick -off) at Union level
v v
2nd Month — 6th Month ollecting Baseline Collecting local Plans Collecting Collecting Collecting
information including dev. plan, disaster records . general implement
2 UzDMP, land-use plan (DRRO& information ation plan
| Prepare GIS dataset I (UpLazua/Dlsmct) internet survey) (Union/_ of line-
arge-scale questionnaire agencies
devel t pl u
| Develop Hazard maps ev&gﬁ:w? an !
T 1
P E— — ] R |
15t UzDMC Workshop (1- Hazard map, disaster records, issue and challenges,
2- Needs of countermeasure based on their experiences)
Risk assessment | Follow-up activities with union/line agencies
¥ . 4 :
Venfy, categorize, qnd | Verify, categorize, and summarize
summarize challenges/issues community needs (list and map)
i i
1
| Identify challenges and issues to overcome | A4 L/
v Analise the effects of
| Prepare a draft DRR Target | countermeasures
v proposals by UPs and
| Counter measures proposals by UPs (category level) I > residual risk
7th Month — 10th Month l
15t UzSC meeting at Upazila level
> (Draft DRR target, issues to overcome, countermeasures proposals by UPs, request line agencies
! o review UP's proposals )

22d UzDMC Workshop (Draft DRR target, issues to overcome review & revise UPs proposalsin consideration
of DRR Target & proposed category of countermeasurey
Follow-up activities with UPs/Line agencies
i

| < 2nd WS’s output >List of the proposals on DRR countermeasures |
T

%, 4

Examine the effectiveness for DRR, combine projects, add, and verify with
implementing agency’s project list

v

I Select which projects are the most imp(')rtant projects for DRR in the Upazila |

A 4
Reconsider the draft DRR Target and revise it if necessary
Finalize Action Plans with Priority n  UzZDRRAP

.

21d UzSC meeting at Upazila level
(Revised DRR target, Action‘Plans with Priority and map)

11th Month — 12th Month

31 UzDMC Workshop at Upazila level
(Revised DRR target, Action Elans with Priority and map)

Confirmation Meeting at District level

5@ ©-4: UzDRRAP O3 JREIR FTIgILpT
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7th Month — 10th Month

15t UzSC meeting at Upazila level
(Draft DRR target, issues to overcome, countermeasures proposals by UPs, request line agencies
to review UPs proposals )

214 JzDMC Workshop (Draft DRR target, issues to overcome review & revise UPs proposalsin consideration
of DRR Target & proposed category of countermeasured
Follow-up activities with UPs/Line agencies
+
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-
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11th Month — 12th Month

21 JzSC meeting at Upazila level
(Revised DRR target. Action Plans with Priority and map)
v

3" UzDMC Workshop at Upazila level
(Revised DRR target. Antioni’]ans with Priority and map)

| Confirmation Meeting at District level
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