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What is this report about?
This report summarizes the current work of the Natural Hazard and Risk Analysis Taskforce (NatHaz TF), a specialized
sub-group of the Information and Assessment Working Group (IMAWG).
More specifically, it presents natural hazards and risk analysis products that are available and have been validated by
the Sector Coordinators and the Heads of Sub-Office Group. All agencies involved with camp planning and
implementation are advised to use them as part of their toolkits to strengthen informed risk reduction and mitigation
activities.
Natural hazards mapping and risk analyses are not static activities. They are subject to change due to the constantly
evolving situation, environment and available information. The products produced under the coordination of the
NatHaz TF reflect the current status at the time of creation. Regular updates will be provided, depending on new
findings and changing conditions. This report is meant as a living document. All actors are invited to pro-actively
ensure they are using the latest information.
Active and on-going products are detailed in a set of Info-sheets (Annex 1). The inventory of previously developed
products are tabulated in Annex 2.
What is currently available?
Hazard maps:
 Flood
 Landslide
 Storm surge
Each map shows the potential area that could be affected by the respective hazard. The maps are simplified
representations derived from more elaborated data (available on request). The latter requires an appropriate level of
GIS proficiency, as well as technical expertise to understand the methodologies and interpret the results.
The maps have indicative value; they are not ground-proofed products and entail limitations. The identified zones do
not necessarily imply exposure and, similarly, the remaining zones are not necessarily free from any danger. These
maps provide general overview of the hazards distribution in the camp area, and support camp scale site
development and preparedness activities. They are NOT designed for detailed site planning and should therefore not
be used as a decision making tool at this level. Site planning decisions need specific on-site evaluations and
appropriate technical expertise.
Wind analysis:
Wind simulations have been conducted in the Kutupalong mega camp area using different wind scenarios, including
landfall of a category 1 cyclone (130 km/h) in
. The outcome of these simulations indicates that:
 Top of hills and hill crests are more exposed to wind than valley floors;
 The location of wind exposed and wind sheltered areas are changing with changing wind direction;
 There is no significant wind speed reduction in the sheltered areas (+/-20-40km/h for a 130km/h wind).

From this analysis, one must conclude that there is no truly wind-sheltered area in the camps. Valley bottoms are
less exposed in general terms, but the expected wind speed reduction is not sufficient for the majority of household
shelters to resist.
Other products:
 Three automated rain gauges have been installed in July 2018 in the camps (Kutupalong RC, Camp 16 and
Chakmarkul). They aim at informing decision makers to monitor the weather situation in the areas around the
camps, and send alerts when high-intensity rainfall is significantly increasing the risk of landslides.
 A landslide inventory recording previous landslide events has been established based on areal imagery
(satellite and drone) inside and outside the camp area.
What is on-going?
Hazard mapping:
 Some of the current products are on-going projects that will be further refined in the coming weeks.
 New flood modeling will cover camps 14-16 and 21-27 and a new storm surge model will be developed for the
coastal camps in the coming weeks.
 The current maps will be updated accordingly and the potentially affected areas segregated in subcategories. Expected timeline: mid-May 2019.
 Information: the released products can be presented to sectors meetings on request.
Preparedness:
 Connecting Earth Observations to Decision Makers for Preparedness Actions (COMPAS): this projects aims at
providing early warning for flood and landslide events by using near real time data available through a GIS
webpage. This product is not operational yet. Updates expected for mid-May.
 Monitoring devices: review the potential for extension of existing or implementation of new systems:
o rain gauge network
o River gauges (WFP)
o Weather stations
Risk analysis:
 The Taskforce will lead discussions to define a common approach for risk analysis at the camp level.
Contact
Visit the Emergency Preparedness and Response Taskforce (EMPRTF) webpage for latest updates and requests.

ANNEX 1: Info-Sheets
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Floodplain hazard

March 2019

ARUP with IOM

Product description
The flood model data for the 1, 2, 5 and 10 year Average Reoccurrence Interval (ARI) has been mapped as an
envelope of the maximums of two storm durations (3 hour and 1 day) of depth, velocity and depth*velocity product.
The product is in progress and will be released soon.
What is it meant for?
It is recommended the data be used to identify:
 Roads and other access/egress routes with low
flood immunity
 Safe areas outside of the frequently flooded
areas for planning and development purposes
 Potential evacuation routes/strategies
 Buildings within flooded areas at risk of
significant flood depths and/or high velocities
Reading and interpreting all three sets of data (depth,
velocity, and velocity*depth product) together allows
decision makers to identify the potential flood hazard of
the site.
Main input data





0.5 m resolution Digital Elevation Model (DEM)
from UAV drone survey (IOM-NPM) from
11/9/2018.
Daily Rain 1948-2017, 3-Hourly Rain
Rohingya refugee camp outlines from the
Humanitarian Data Exchange

Methodology in short
Xprafts was the non-linear runoff routing model adopted
for modelling the upstream catchment hydrology for this
project. The hydraulic model was a pure 2D coupled
rain on grid model. Temporal patterns for
monsoonal storm data from Australia was adopted and
applied to the rainfall data. The models simulated the
flood conditions for the 1, 2, 5 and 10 yr ARI events for a
3 hour and 24 hour storm duration. The maximum values
from these storm durations has been provided in this
data set.

Limitations
The product is based on a DEM that is not fully
representative of the site topography due to the
limitations associated with the method of terrain data
capture and the filtering/modification of this data reflects
partially the effective topography of the terrain.
The model has not been calibrated.
Soil conditions have been assumed as loamy clay to silty
clay textures with low initial and continuing rainfall loss
rates. Flood mapping includes pluvial flooding only.
Arup will not be responsible or liable for the use by any person
of this document or flood model output data for any purpose
other than that for which they were provided. Unless otherwise
agreed, this document is not intended for and should not be
relied on upon by any third party and no responsibility is
undertaken to any third party for it. This document must be
read subject to the limitations of use and model data accuracy
as detailed in the flood model output data. The flood model
results should not be used for design, flood mitigation or to set
flood levels for planning purposes.
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AUTOMATED RAIN-WATER GAUGES IN COX’S BAZAR
JULY 2018

RAIN-WATER GAUGES INSTALLED BY UNDP AND THE
GEOLOGICAL SURVEY OF BANGLADESH IN THE ROHINGYA
CAMPS RECORD RAINFALL IN REAL-TIME AND SEND
LANDSLIDE RISK ALERTS
___________________________________________________

The United Nations Development Programme (UNDP) in partnership
with UNHCR, the UN refugee agency, the Geological Survey of
Bangladesh (GSB) and the Norwegian Geotechnical Institute (NGI)
have installed state of the art rain gauges in three landslide-prone
areas around the Rohingya refugee sites in Cox’s Bazar, Bangladesh.
The rain gauges will enable decision-makers to monitor the weather
situation in the areas around the camps, and send alerts when highintensity rainfall is significantly increasing the risk of landslides.

While the whole of Bangladesh is highly prone to floods, Cox’s
Bazar district and the Chittagong Hill Tracts are also particularly
vulnerable to flash floods and landslides. In the past, GSB and
NGI installed four automated rain gauges in Chittagong, Cox’s
Bazar town and Teknaf town. Equipped with solar panels and a
SIM card, the rain gauges were programmed to register and
upload rainfall values to the web every 15 minutes, as well as send
alert SMSes to relevant government agencies when rainfall levels
were intense enough to increase the general risk of rainfall
significantly. Alerts from the gauges in enabled the district
authorities to warn people living close to steep slopes in Cox’s
Bazar town before a landslide occurred during heavy rains on 11th
July 2015.
Recognising the high risk of landslide and erosion in the Rohingya
camps and settlements, UNDP with the support of UNHCR has
worked with GSB, technical experts from NGI, and a Early Warning
specialist deployed by RedR Australia to install three further rain
gauges in June 2018. When the recorded rainfall values exceed
a pre-determined risk threshold, the rain gauge alert system sends
SMS/text messages to 20 designated Government of Bangladesh
and UN agencies located in Cox’s Bazar and Dhaka. The
threshold values for the Rohingya camp areas are:
3 hours:
24 hours:
72 hours:

75 mm
200 mm
350 mm

Based on analysis of soil and past landslides in the district, GSB
and NGI consider that general landslide risk is significant when
these thresholds are reached within the given time period. Due to

the extent of human interference with the slopes – cutting,
deforestation and digging – within the camps, the actual risk
thresholds are most likely lower. The rain gauges alerts will not be
able to predict every landslide or soil erosion event, but will give
notice to central stakeholders that the general landslide risk level has
increased. This information can be used by the government and UN
stakeholders to take early action for warning, response preparedness
and operational adjustments. Protocols for action following receipt of
the SMS/text messages alert are under discussion as of July 2018.
The SMS alert messages follow the
“Rainfall 3hr Alert (300) at UN_Kuturc_1279”

below format:

The central information in the alert is the threshold value reached – in
the example above, 75 mm in 3 hours or less – and the ID and location
of the rain gauge – in this case gauge 1279 at the Kutupalong RC.
The number given in parenthesis – “(300)” – is a number related to
the functionality of the gauge and is not a record or predictor of
rainfall.
Alert messages are sent to the following bodies:
1. The Office of the Deputy Commissioner’s, Cox’s Bazar
2. The Office of the Refugee Relief and Repatriation
Commissioner, Cox’s Bazar
3. The offices of the Upazila Nirbahi Officers, Ukhia and Teknaf
4. The Geological Survey of Bangladesh, the Bangladesh
Meteorological Department, the Department of Disaster
Management, the Fire Service and Civil Defence, Dhaka

5. The ISCG Emergency Coordination Cell
6. The DRR Technical Advisory Unit, UNDP Cox’s Bazar
7. UNDSS and security focal officers of UNHCR and IOM,
Cox’s Bazar
8. Norwegian Geotechnical Institute (NGI), Oslo
The recipient list is maintained by UNDP and GSB and updated
quarterly or upon request from any of the institutions on the list.
Together with the landslide and flash flooding incident reports
being compiled by the ISCG Site Management sector, the rainfall
gauge data from the 2018 monsoon season will enable the GSB,
UNDP and humanitarian actors to gain a better understanding of
how vulnerable the camp and settlement areas are to rainfalltriggered landslide. UNDP will work together with GSB, NGI and
the Intersectoral Coordination Group (ISCG) secretariat to
analyse the data and improve risk analysis for the camps.
Access to the online record is available to other stakeholders
upon request.
The ability of the rain gauges to automatically upload data and
send alert messages is dependant on cell phone network
coverage. At present, lack of coverage prevents the installation
of rain gauges in the western camps in Ukhia. Lag time for the
online record has been known to occur when the network
coverage is interrupted or overloaded.
For more information, please contact:
Cathrine Haarsaker, Project Manager DRR
UNDP Cox’s Bazar
+8801722121412
Cathrine.haarsaker@undp.org

ANNEX 2: Product inventory

Landslide
IOM/UNHCR - slope and slope impact analysis 1
early 2018: slope analysis

Last release

Extent

Status

Jan.2018

Mega camp

Phased out

Jan.2018

Mega camp

Phased out

2

UNHCR/ADPC (V1)

3

UNHCR/ADPC (V2)

early 2018: combination of factor maps

Feb.2018

Mega camp

Phased out

4

UNHCR/ADPC (V3)

early 2018: slope stability equation

Feb.2018

Mega camp

Phased out

Mar 2018

All camps

Phased out

Aug. 2018

All camps

Phased out

6

REACH/MapAction/UK Met office
susceptibility
REACH slope analysis

7

NASA/UNDP

landslide mapping / inventory

Mar 2019

All camps

On-going

8

COMPAS/NASA landslide susceptibility and warning models

Mar 2019

All camps

On-going

Jan.2018

All camps

Phased out

May 2018

Mega camp

Phased out

2018/19?

All camps

Phased out

Feb. 2019

Mega camp

On-going

Mar. 2019

All camps

In use

5

early 2018: landslide

Flood
9

UNHCR / ADPC

(V1) Flood Risk Assessment in Kutupalong

11

UNHCR / ADPC (V2) Flash flood and riverine flood risk assessment
in Kutupalong
UNOSAT - Standing water extend All camps

13

WFP / Deltares

14

REACH - Standing water extend All camps

15

IOM / Arup

Flood modelling and Analysis

n/a

Southern camps

In progress

16

COMPAS/NASA - Regional dynamic flood warning model

n/a

All camps

In progress

Jan 2015

All camps

Not used

Mar 2019

Coastal camps

In use

n/a

Coastal camps

In progress

Jan 2015

All camps

Not used

Mid 2018

All camps

Phase out

Mar 2019

Mega camp

In use

10

Flood vulnerability Atlas

Storm surge
17

UNIDSR/CIMNE

18

REACH

19

IOM / Arup

Global model of storm surge hazard

Storm surge analysis
Storm surge modelling

Wind
20

UNIDSR/CIMNE

Global model of cyclone wind

21

REACH

22

REACH - Wind Flow Analysis

Wind hazard susceptibility
WindNinja

