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DROUGHT
Affects 2.3 m ha crop land. Loss of grazing fields, dried up ponds,
water shortage. In 2006, reduced food grains by 1 million tons.

FLASH FLOOD
Damages standing crops, infrastructures and facilities.
Unpredictable, uncertain.

FLOOD

Inundates 20% (normal years) to 75% of land area during monsoon,
increases river erosion, breaches embankments, damages
infrastructures. Loss of crops, fisheries, livestock, biodiversity.

SALINITY INTRUSION

Damages biodiversity, crop lands, livelihoods, safe water sources.
Spreading intrusion from 0.75 to 1.5 m ha (2009); 53% of coastal
area affected. Projected displacement: 6-8 million people by 2050

CYCLONE

Remains the deadliest, most destructive hazard. Recurring events,
lingering aftermath, complex recovery.

Improved preparedness (CPP, shelters, embankments).

AND
CLIMATE CHANGE HAZARDS, EARTHQUAKES, FIRE BREAKOUTS,
INFRASTRUCTURE COLLAPSES, ETC.

Comprehensive Disaster Management Programme (CDMP II) /% Egez m ﬂ g Australian Y
Ministry of Disaster Management & Relief - @é@ NORWEGIAN EMPASSY  SWEDEN Albut D[P

European Union

Empowered lives.
Resllient nations.
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Figure: Loss and damage caused by disasters (2009-2015) in different sectors (figuresin million

USD). Source: BBS 2015.

Others (fog, insect invasion) 344 (7.9%)

Hailstorm 518 (11.88%)
Salinity 178 (4.09%)
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215 (4.95%)
Thunderstorm 651 (14.94%)
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Figure 9: Number of affected people from various types of disasters drawn from the
sample population (BBS 2015).
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Figure: Physical context of Chouhali study site, Sirgjgonj district.

Physical context of Chilmari study site, Kurigram district.
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Figure 9: Block wise accretion-erosion and changes in the GBM estuary during the last 240 years. Source: Rashid et al. 2008.
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DataRelating to Loss and-Damage happened due

o Disaster Impacts

~ t

2005-2015, Total damage in '000 USD, EM-DAT Damage and loss caused by disaster s (2009-2015), BBS 2015.
2007 Flood 14000 Disasters Million BDT Million USD
2007 Flood 100000 Drought 10569 132
2007 Storm 2300000 Flood 42807 535
2009 Storm 270000 Water logging 16062 200
2013 Storm 20000 Cyclone 28384 355
2014 Flood 160000 Tornado 4299 54
2015 Storm 4000 Storm/Tidal surge 12676 158
2015 Storm 40000 Thunderstorm 10940 136
2015 Flood 40000 River/Coastal erosion 36408 455

2948 million USD Landdlides 249 3
Tota Salinity 6072 76
Hailstorm 11471 143
Others 4306 54
Vaue of total loss and
damage 184247 2301
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Policies

NPDM (National Plan for Disaster Management)
Disaster Management Act
Standing Orders on Disasters

National Adaptation Programme of Action

BCCSAP (Bangladesh Climate Change Strategy and
Action Plan)

CIP (Climate Investment Plan)
7th Five Year Plan

SDG attainment plan (BESF)



ation collected by the D/Fo/

Information | Description Information Description
category category
1 Name of Upazilla and district affected 15 Damage of mobile phone towers
disasters
2 Number of wards/unions affected 16 Damage of structures of religious institutions
3 Affected area in square kilometres 17 Information on the damage of road networks
of different categories
4 Affected people (man, women, children) 18 Number of bridge and culvert damage
5 Physically challenged persons (man, women, 19 Damage of embankments in kilometres
children)
6 Affected households (partial, total) 20 Affected forest areas in hectares
7 Number of affected house (concrete, semi- 21 Number of affected educational institutions
concrete, thatch made)
8 Affected disaster shelters (partial, total) 22 Affected industries (agriculture and non-
agriculture)
9 Value of livestock lost (goats, lamb) 23 Number of affected tubewells
10 Value of livestock lost (cow, buffalo) 24 Affected toilets/latrines
11 Value of birds/poultry lost (chicken, duck) 25 Affected water reservoirs in numbers
12 Affected crops and seedbeds in hectares 26 Affected health centers (hospitals, clinic,
community health centers)
13 Damage of other farms (e.g. shrimp hatchery 27 Loss of fishing boats and gears (boats,
etc.) trawlers, fishing nets)
14 Damage of power lines (partial, total)




Provided
assistance to
MoDMR in
using high
spatial
resolution
drone image
in disaster
impacts
recovery
prcess in
Banshkhali
(Chittagong).
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Planning Commission {General Ministries and line agencies DPP proposals receive approvals based Allocation of funds as per the
Economics Division, prepare ADP using DPP; ADPs are on the exercises of CRVA, CBA tools. ceiling fixed by Finance Division
Programming Division) aligned with BCCSAP, NAPA, (FD) of Ministry of Finance.
EFCC-CIP, Delta Plan, SDG, SFA
BBS supply necessary data to fill targets Field level project execution by
in knowledge gap Ministries and line agencies
Planning

Coordination
{Ministry of Planning

{Planning Commissian)

Key instruments: 7" FYP,

Perspective Plan, CPEIR, o .
DPP, ADP, Delta Plan Oversight Functions
(Project planning and -

approvals) h (through Parliament,
CAG, IMED, Anti-
Corruption
o —> Commission, Media)
Financial Rasilient Technical
Society C PR
P oordination
qurdma_itlon th rOUgh Ministry of Environment
(Ministry of Finance) - F
Climate Smart orests)
Key instruments: Macro Deve|opm ent Key Instruments:

Economic Framewaork, BCCSAP, CIP, NAP, NAPA,

MTBF, CFF, MBF, IBAS++ NDC
(Financial allocations, (Identify areas where
20 investments should go)
» .
Ll »
Develop Fund Ministries Fund Maonitoring Palicy Providing MoEF is the
Ll Al EIETalG Elccey e formulation guidelines permanent
CFF for far MTBF using evaluation related ta to member of
coordinatin Ministries (Medium charts of through climate develop ECNEC thus
Bl Gl Term LU I change. elimate providing
related budgetary Budget codes and office National and sensitive important roles
expenditur processes Framewaork) accountin international projects. in guiding and
es, from using MBF g through negotiations Execution monitoring
financing revenue (Ministry office of and reporting of climate change
demands and Budget the CGA of adaptation el rojects
and external Framewar) (Controlle and via BCCTE. implemented by
revenues sources r General mitigation. other Ministries.
through of
ERD Accounts)

Coordination Mechanisms of Climate Change Investments in Bangladesh.



__—ATM Architecture

(converting to
kml)

Category Primary key in | Variables Statistical treatment Category of divisions
the user
interface
software
.ge P Temperature - Characteristics By year
1 . Vu I nera b ] I |ty Meteorol ogi cal - Average/Pattern By area/station
data - Threshold (monthly, seasonal and yearly) By Agro-ecological zones
- Anomalies By hazard types
- Proji io/pi down scaling: GCM
Rainfall simulation)
- Interpolation
Floods (seasonal) - Hazard maps By year
Hazard and Floods (flash type) - Change in the river bank line By administrative boundary
di Sa. Ster i m pacts River bank erosion - Scenario prediction mapping By Agro-ecological zones
Waterlogging
Cyclone
Drought
Salinity
Roads - By administrative boundary
Infrastri r
frastructure —
Embankments
Social institutions
Application of drone technologies - Reference flood level for local level planning By year
Lan ttern A
and use patte Application of low resolution DEM (SRTM or Sentinel data of ESA) By administrative boundary
including land By Agro-ecological zones
elevation
. oy Household (HH) - Locational information of the household, photograph and mobile Baseline
2_ Adaptathn Vu,nerab,llty phone number Interventions
. . and - Database (vulnerability, sensitivity and exposure) against HH ID Impacts
interventions . .
interventions
Community - Locational information, information about the representation and Baseline
(CBO, Local Government) mobile phone number Interventions
- Database (vulnerability, sensitivity and exposure) against HH ID Impacts
. . At local level Project attributes Pre project
Malor pro]eCt During project
activities in the Post project scenario
area
. Allocation of funds - Distributions of HH with specific financial allocations (may be By adaptation intervention category
i Numeri ; :
3 . TraCkI ng umeric Vulnerability, sensitivity and exposure of the HH and local range of value is used) By locations, hazard types
. reporting institutions - Allocations of funds to different social/local institutions
Measuring and
Reporting
z s CRA/RRAP for the union
litativ
Qua ta e MoDMR reporting (based on D form)
reporting Case stories
Spatial analysis Production of maps based on user needs and queries
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ATM (Data and Methods)

« Climate Change Risks (variability and change in the
climatic variables)

 Erratic rainfall; shifting precipitation pattern (Statistical
assessment and reporting; using R)

» Heat spells over threshold level (Statistics using R,
modelling, thermal band of RS)

» More floods, untimely floods (use of series of satellite
images, DEM/drone and reporting, OSM)

 Increased river bank erosion (use of series of satellite
images and reporting)
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* Increased, prolonged drainage congestion (GlS/spatial analysis and
RS)

« Salinity intrusion into surface water, ground water and soil (GIS, RS,
Secondary data analysis)

* More cyclone, storm surges with higher intensities (RS, DEM/drone)

« Reduced water availability for households and agricultural crops (RS,
GIS)

« Also information about land topography, settlements/village,
physical information, institutions, commonplaces, land use,
disaster prone/affected areas

ATM (Data and Methods)
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ponents of FDES

Environmental Conditions
and Quality

Environmental Resources
and Their Use

Residuals

Extreme Events and
Disasters

Human settlements and
Environmental Health

Environmental
Protection, Management
and Engagement

Table 3.1: FDES uses a muliti-level approach

Component Sub-component
1 2
Component |: Sub-component |.1: Physical
Environmental Conditions
Conditions and Sub-component |.2: Land Cover,
Quality Ecosystems and Biodiversity

Sub-component |.3: Environmental

Quality

Component 2:
Environmental
Resources and their
Use

Sub-component 2.1: Mineral Resources
Sub-component 2.2: Energy Resources
Sub-component 2.3: Land
Sub-component 2 4: Soil Resources
Sub-component 2.5: Biological
Resources

Sub-component 2.6: Water

Resources

Component 3:
Residuals

Sub-component 3.1: Emissions to Air
Sub-component 3.2: Generation and
Management of Wastewater
Sub-component 3.3: Generation and
Management of Waste
Sub-component 3.4: Release of
Chemical Substances

Component 4:
Extreme Events and
Disasters

Sub-component 4.1: Natural Extreme
Events and Disasters
Sub-component 4.2: Technological
Disasters

Component 5:
Human Settlements
and Environmental
Health

Sub-component 5.1: Human
Settiements

Sub-component 5.2: Environmental
Health

Component &:
Environmental
Protection,
Management and
Engagement

Sub-component 6.1: Environmental
Protection and Resource
Management Expenditure
Sub-component 6.2: Environmental
Governance and Regulation
Sub-component 6.3: Extreme Event
Preparedness and Disaster
Management

Sub-component 6.4: Environmental
Information and Awareness

Table 3.2: FDES Components, Sub-components
with Statistics

I digit 2 digits

3 digits 4 or 5 digits

Component| Sub-component | Statistical Topic | Statistics
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. g
ms of BESF 2016-2030

(i) identifying main quantifiable aspects of the environment,

(ii) identifying components, sub-components and topics that are
relevant and statistically feasible according to defined national
needs and priorities,

(iii) facilitating the development of a national programme of
environmental statistics,

(iv) contributing to the assessment of data requirements, sources,
availability and gaps,

(v) guiding the development of databases that can be used for
multiple purposes and

(vi) assisting the co-ordination and organization of environmental
statistics given the inter-institutional nature of the domain.
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/Reports to be developed proposed in the BESF (2016-2030)

=

Compendium of Environmental Statistics

Compilation of Resource Accounts following SEEA (on land/soil, water, forests, natural
gas, energy, fish)

3 Climate Change and Natural Disaster-related Statistics

4 Compilation of Social Accounting Matrix

5. Poverty Environment Accounts (PEA) in light with SEEA

6. Experimental Ecosystem Accounts (EEA) in light with SEEACF
7

8

9

At

Household Survey of Health and Sanitation in Disaster Prone Areas of Bangladesh
Urban/Rural Waste Generation Recycling and Management survey
Environmental Protection and Resource Management Expenditure Accounts

10. Disaster Risk Reduction Expenditure Accounts

11. Climate Change and Natural Disaster Impacts Vulnerability Index
12. Pre-crisis Data Gathering Tools as Baseline Information

13. Climate and Natural Disaster Induces Survey

14. Urban/Rural Water generation Use and Management survey

15. Developing a Web Based Data Sharing Reporting and Ensuring Access to Stakeholders
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ICIMOD

Flood Monitoring in Bangladesh

o

\=/
usan &
SERVIR i FESR A



Chart NDVI Over Time

Google Earth Engine  Search places and datasets.. B8l P | ——
- chrt v ovrine (T TR — N

kel S * Imports (2 entries) B A Use print(...) to write to this console.
> users/krishnaju3s/ToT » var roi: Point (91.25, 24.64) [ |
~ users/krishnaju38/UNSPIDER b var 18: ImageCollect:Lon USG5 Landsat & Collection 1 Tier 1 TOA Reflec.. : NDVI Gvcs time -
& 09 - Compute NDVI 1 // Define a function that will add an NDVI band to a Landsat 8 image. — NDVI
& 13- Chart NDVI Over Time {27 var addNDVI = function(image) { ; W
lTerrain_ModeIing.js 3 var ndv:!. = 1mage.normallz?def‘Ference([ BS', 'B4']).rename('NDVI');
. 4 return image.addBands(ndvi); 05
~ Writer 5 ) = l"f\
4 =
No accessible repositories v . ) _— v g oo 1 W—F—X 1 v

Map Satellite
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Compute NDVI

Gogg|e Earth Engine Search places and datasets... n Help ~ || Iaiehajiss ~
LU &) Docs | Assets Computa NDVI * Get Link I Save v. Run l Reset - = Console [
Filter scripts... A ~ Imports (1 entry) B ~ Use print(...) to write to this
[:1 ~ rvar 18raw: Illage(ollection "USGS Land;at SVCallection 1 Tier 1 Raw Scen. console.
~ Owner (5) 1 // Make a cloud-free composite and display it.
» users/krishnaju3s/default 2~ var composite = ee.Algorithms.Llandsat.simpleComposite({

3 collection: 18raw.filterDate('2@17-81-81', '2017-12-31'),
asFloat: true

+ users/krishnaju38/EE101

4
» users/krishnaju38/Japan_EE2018 5 1)
+ users/krishnaju38/ToT 6 var trueColorVis = {min: @, max: ©.3, bands: ['B4','B3','B2']};
~ users/krishnaju38/UNSPIDER ; WpéaddL:ye;‘é;?nposite, trueColorvis, 'composite');
; : ompute %
:ggaanwN';)\‘;‘erTlme O 9 var ndvi = composite.normalizedDifference(['85', 'B4']).rename('NDVI');
mpute D 10
B Terrain_Modeling js 11 // Display NDVI.
~ Writer 12 Map.addlayer(ndvi, {min: &, max: 1, palette: ['white', 'green']}, 'ndvi');

N annaccihlo rannsitariac




Terrain Modeling

Go gle Earth Engine Search places and datasets... “ Help ~  krishna.ju38 ~
e EE N (Y TR | — W

» users/krishnaju38/EE101 i Imrwrts (1 entry) B Refresh |
» users/krishnaju38/Japan_EE2018 » var alos: Image "ALOS DSM: Global 3@m" (6 bands) [
» users/krishnaju3s/ToT 1 // Import the ALOS DEM Ly M DEM_styled_Mount_Fuji m
= /krishnaju38/UNSPIDER 2 var elev = alos.select(2); i
S J 3 // Add the elevation to the map. Play with the visualization tools
& 09 - Compute NDVI 4 [/ to get a better visualization.
% 13 - Chart NDVI Over Time 5 Map.addLayer(elev, {}, 'elev', false);
i ihad @7 E 6
.-Te"am—MOdelmg.Js Sl 7 // Use the terrain algorithms to compute a hillshade with 8-bit values. v
~ Writer o PR — -

Ao annnnnihla rananitarine

" H

Smath
SRS e

00ale: S R S O e ey N S T ST e TR T R,



Terrain Modeling

GO'*gle Earth Engine Search places and datasets... n Help = krishna,ju3s +
Emos e~ | COICHS DN B Ol

Filter scripts... ~ Imports (2 entries) B A Use print(...) to write to this conscle.
» var sentipnel: ImageCollection "Sentinel-1 SA-
~ Owner (5) » var fc: Table users/krishnaju38/Sunamganj

Back scatter [

+ users/krishnaju3s/default —— 0000b755f097da04f3b2

+ users/krishnaju38/EE101
» users/krishnaju38/Japan_EE2018
» users/krishnaju3s/ToT
~ users/krishnaju38/UNSPIDER
& 09 - Compute NDVI
B 13- Chart NDVI Over Time
B NDVI using flood ditection after edit 2O
& Terrain_Modeling.js

//var fc = ee.FeatureCollecticn('ft:1G20sdCLYY 1]

//Map.setCenter(79.997666, 27.637736, 16);
Map.addLayer(fc, {'color': 'F@2@80'});

Backstr

var select= sentinel.filterBounds(fc)
.filter(ee.Filter.listContains('transmitter
.select(‘'W'")
.filterDate('2015-1-1', '2818-5-38');

12~ select = select.map(function(image) {

~ Writer 13 Ry Ty N T e s G WS
Ma anonnnibhla rananitarian b 1A > < >
1«1 '|‘-h\}$\ SRy ST S Mnnad
~N Layers fiite |
Q’? 9 Dewanganj Askipars gkt =R i N
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Flood Monitoring
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Google Earth Engine

T s ssses I T - |

Chart NDVI Over Time ~ Imports (1 entry) B

Use print(.

console.

Help krishna.ju3s8 ~

.) to write to this

Comntite NDVI 1 » var Sunameani: Table users/krishnaiu38/Sunamegani
< > 1 v
——— — ¥ e s W AT i — S Somr e N e Ta L S SR T e e g G Ve ey INongtaiang
: Sibbari Baqhﬂara @ alikona Mawlvnnonn
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