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Part 1. The concept of Impact-Based Forecasting



Source: Baode Chen and Xu Tang (2014) Translating weather forecasts into impact-relevant information

Impact-based Forecasting 
An illustration on how weather information can be translated to response actions

• Relevant information from weather information is extracted and placed into the situation context to produce impact 
estimations.

• With potential impact information available, response scenarios can be set-up.



IBF, in different timescale, can help decisions of relevant stakeholders. 

Timescale

Source: ESCAP(2018) Asia-Pacific Disaster Report 2017



Approach for 
Impact-based Forecasting

Source: ESCAP (2021) Overview of the work of secretariat and the UN system at the 
regional level. ESCAP/CDR/2021/INF/1

Global Framework 
for Climate Services

(https://gfcs.wmo.int/)

Priority areas 
• Agriculture and food security
• Disaster risk reduction 
• Energy 
• Health 
• Water

https://gfcs.wmo.int/


Softwares

• Excel
• SPSS

https://www.qgis.org/en/site/
https://www.esri.com/en-us/arcgis/products/arcgis-
desktop/resources

https://www.qgis.org/en/site/
https://www.esri.com/en-us/arcgis/products/arcgis-desktop/resources


Part 2. Impact based forecasting for cyclone Amphan



Examples of observed and forecast tracks of Cyclone Amphan (16 – 20 May 2020)
12 hrs 24 hrs 36 hrs 48 hrs

60 hrs 72 hrs 84 hrs 96 hrs

108 hrs 120 hrs

Source: provided by Indian 
Meteorological Department (IMD)



Drawing the cyclone wind data
• Insert the Cyclone image png file into the QGIS project file 

• Install 'Georeferencer GDAL' plugin
Then, georeference the Cyclone image png file
Safe the georeferenced map as a raster (tiff file)

• Redraw the cyclone map 
create a new shapefile layer by using this function

Layer ‣ New ‣ New Shapefile Layer 
(https://docs.qgis.org/2.14/en/docs/training_manual/create_vector_data/create_new_vector.html)

• Create polygons in that shapefile, and start tracing the cyclone wind areas.
Save the edits.



Drawing the cyclone wind data

16 May 2020 
(1200 UTC) 12 hrs

20 May 2020 
(1200 UTC) 

108 hrs



Population likely to be hit by Cyclone Amphan

BD IN BD IN
52-61 1 50,077,271 86,706,406 8,683,466 33,176,700

62-74 2 96,752,504 69,760,775 112,788,123 56,890,460

75-117 3 563,530 20,503,415 27,442,564 50,818,034

≥64 4 0 26,909,633 392 13,588,580

147,393,305 203,880,229 148,914,544 154,473,774

Cyclone wind 
Maximum Sustained Wind

CODE
12 hrs 108 hrs


POP new 1 km

		BANGLADESH AND INDIA EXPOSED POPULATION (total, merged with lower cyclone wind category) 

		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE		108 hrs				96 hrs				84 hrs				72 hrs				60 hrs				48 hrs				36 hrs				24 hrs				12 hrs

						BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN

		52-61 		1		148,914,544		154,473,774		149,443,011		167,719,317		134,922,738		127,954,864		131,850,843		117,046,293		151,169,439		161,848,160		148,555,180		141,183,633		120,654,838		136,010,329		164,449,825		141,150,912		147,393,305		203,880,229

		62-74 		2		140,231,078		121,297,074		72,913,790		91,783,072		107,253,330		101,648,946		27,270,165		79,560,062		133,061,745		114,488,125		135,552,368		104,448,158		73,584,643		103,572,683		105,223,317		58,385,585		97,316,035		117,173,823

		75-117 		3		27,442,956		64,406,614		27,649,380		65,634,382		1,204,697		41,981,768		922,315		33,423,323		39,025,318		52,811,149		40,955,221		46,090,433		12,669,861		59,060,972		65,507,552		18,414,820		563,530		47,413,048

		≥64 		4		392		13,588,580		1,579		19,883,117		0		13,589,519		0		4,962,358		20,866,833		32,299,783		24,101,654		28,524,713		0		7,630,955		408,331		355,678		0		26,909,633



		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE		12 hrs				in percentage

						BD		IN		BD		IN

		52-61 		1		147,393,305		203,880,229		89%		15%		164,689		BD

		62-74 		2		97,316,035		117,173,823		59%		8%		1,380,004		In

		75-117 		3		563,530		47,413,048		0%		3%

		≥64 		4		0		26,909,633		0%		2%

		Total pop				164,689,000		1,380,004,000

		Based on Worldpop 2020 UN adjusted unconstrained population (1 km) 

		BANGLADESH AND INDIA EXPOSED POPULATION (one by one)

		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE		108 hrs				96 hrs				84 hrs				72 hrs				60 hrs				48 hrs				36 hrs				24 hrs				12 hrs

						BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN

		52-61 		1		8,683,466		33,176,700		76,529,222		75,936,245		27,669,407		26,305,918		104,580,678		37,486,231		18,107,694		47,360,034		13,002,813		36,735,475		47,070,195		32,437,645		59,226,508		82,765,327		50,077,271		86,706,406

		62-74 		2		112,788,123		56,890,460		45,264,410		26,148,690		106,048,633		59,667,179		26,347,850		46,136,738		94,036,427		61,676,976		94,597,146		58,357,725		60,914,782		44,511,711		39,715,765		39,970,764		96,752,504		69,760,775

		75-117 		3		27,442,564		50,818,034		27,647,800		45,751,265		1,204,697		28,392,249		922,315		28,460,966		18,158,485		20,511,367		16,853,568		17,565,720		12,669,861		51,430,017		65,099,221		18,059,142		563,530		20,503,415

		≥64 		4		392		13,588,580		1,579		19,883,117		0		13,589,519		0		4,962,358		20,866,833		32,299,783		24,101,654		28,524,713		0		7,630,955		408,331		355,678		0		26,909,633

						148,914,544		154,473,774		149,443,011		167,719,317		134,922,738		127,954,864		131,850,843		117,046,293		151,169,439		161,848,160		148,555,180		141,183,633		120,654,838		136,010,329		164,449,825		141,150,912		147,393,305		203,880,229

		TOTAL BANGLADESH AND INDIA EXPOSED POPULATION (one by one)

		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE		108 hrs		96 hrs		84 hrs		72 hrs		60 hrs		48 hrs		36 hrs		24 hrs		12 hrs

		52-61 		1		41,860,166		152,465,467		53,975,325		142,066,909		65,467,728		49,738,288		79,507,841		141,991,835		136,783,676

		62-74 		2		169,678,583		71,413,100		165,715,812		72,484,588		155,713,403		152,954,872		105,426,494		79,686,530		166,513,279

		75-117 		3		78,260,598		73,399,065		29,596,946		29,383,280		38,669,851		34,419,288		64,099,877		83,158,363		21,066,945

		≥64 		4		13,588,971		19884696.444646		13,589,519		4,962,358		53,166,616		52,626,367		7,630,955		764,009		26,909,633

		Total 				303,388,319		317,162,328		262,877,602		248,897,135		313,017,598		289,738,814		256,665,167		305,600,737		351,273,534



		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE		12 hrs				108 hrs

						BD		IN		BD		IN

		52-61 		1		50,077,271		86,706,406		8,683,466		33,176,700

		62-74 		2		96,752,504		69,760,775		112,788,123		56,890,460

		75-117 		3		563,530		20,503,415		27,442,564		50,818,034

		≥64 		4		0		26,909,633		392		13,588,580

						147,393,305		203,880,229		148,914,544		154,473,774



Bangladesh and India potential exposed population



52-61 	108 hrs	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	41860166.440665975	152465467.01514202	53975325.114458993	142066909.03013998	65467728.218072027	49738287.725076988	79507840.712843016	141991835.13657498	136783676.30052602	62-74 	108 hrs	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	169678582.67519599	71413099.960008994	165715811.94873199	72484588.347283006	155713403.12194598	152954871.710884	105426493.69716799	79686529.653226018	166513279.08791202	75-117 	108 hrs	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	78260598.25538899	73399064.892839	29596945.899658002	29383280.184797	38669851.173603997	34419287.580209993	64099877.407371998	83158363.187020987	21066945.323256996	≥64 	108 hrs	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	13588971.345197001	19884696.444645997	13589518.904929999	4962357.9039089996	53166615.906143002	52626366.940497003	7630955.2379750004	764008.88903099997	26909633.397982001	







Bangladesh potential exposed population



52-61 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	76529221.611637011	27669407.452200994	104580677.85335	18107693.913920015	13002812.68323499	47070195.242641002	59226507.657209992	50077270.555877	62-74 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	45264409.893220991	106048633.309576	26347850.017248999	94036427.228664994	94597146.327285007	60914782.262568995	39715765.185123004	96752504.411586002	75-117 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	27647800.276735	1204697.1317179999	922314.65695900004	18158484.640257996	16853567.554338995	12669860.739649	65099221.258011997	563530.44334999996	≥64 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	1579.4759550000001	0	0	20866832.987945002	24101653.893708002	0	408330.57891799998	0	







India potential exposed population



52-61 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	75936245.403505012	26305917.662257999	37486231.176789999	47360034.304152012	36735475.041841999	32437645.470202014	82765327.479364991	86706405.744649008	62-74 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	26148690.066788003	59667178.639155991	46136738.330034003	61676975.893280998	58357725.383598998	44511711.434598997	39970764.468103006	69760774.676326007	75-117 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	45751264.616103999	28392248.767940003	28460965.527837999	20511366.533346001	17565720.025870997	51430016.667723	18059141.929008998	20503414.879906997	≥64 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	19883116.968690999	13589518.904929999	4962357.9039089996	32299782.918198001	28524713.046789002	7630955.2379750004	355678.31011299998	26909633.397982001	









POP 100m not working

		BANGLADESH AND INDIA EXPOSED POPULATION 

		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE						96 hrs				84 hrs				72 hrs				60 hrs				48 hrs				36 hrs				24 hrs				12 hrs

										BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN		BD		IN

		52-61 		1						76,445,641				27,728,746				104,588,862				null				null				47,047,677				59,163,117				50,008,880

		62-74 		2						45,262,303				106,000,542				26,364,896				null				null				60,810,521				39,763,603				96,773,245

		75-117 		3						27,706,108				1,209,021				927,998				null				null				12,704,219				65,120,671				565,660

		≥64 		4						1,636				0				0				null				null				0				409,031				0

		Total 								149,415,688		0		134,938,309		0		131,881,756		0		0		0		0		0		120,562,417		0		164,456,422		0		147,347,785		0

		BANGLADESH AND INDIA TOTAL EXPOSED POPULATION

		Cyclone wind 
Maximum Sustained Wind
(kmph) 		CODE						96 hrs		84 hrs		72 hrs		60 hrs		48 hrs		36 hrs		24 hrs		12 hrs

		52-61 		1

		62-74 		2

		75-117 		3

		≥64 		4

		Total 

		Based on Worldpop 2020 UN adjusted unconstrained population 



Bangladesh population exposed to Amphan



52-61 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	76445640.914593995	27728746.255587	104588862.004989	0	0	47047676.665371001	59163117.053443998	50008880.293105997	62-74 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	45262302.702918001	106000542.16755	26364895.886425	0	0	60810520.746921003	39763602.588448003	96773244.889864996	75-117 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	27706108.441589002	1209020.8288799999	927997.99054799997	0	0	12704219.322387001	65120671.347340003	565660.03547500004	≥64 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	1636.2474159999999	0	0	0	0	0	409030.84747500002	0	







India population exposed to Amphan



52-61 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	76445640.914593995	27728746.255587	104588862.004989	0	0	47047676.665371001	59163117.053443998	50008880.293105997	62-74 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	45262302.702918001	106000542.16755	26364895.886425	0	0	60810520.746921003	39763602.588448003	96773244.889864996	75-117 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	27706108.441589002	1209020.8288799999	927997.99054799997	0	0	12704219.322387001	65120671.347340003	565660.03547500004	≥64 	96 hrs	84 hrs	72 hrs	60 hrs	48 hrs	36 hrs	24 hrs	12 hrs	1636.2474159999999	0	0	0	0	0	409030.84747500002	0	











• Worldpop website https://www.worldpop.org/geodata/listing?id=62
• Download population (global) or country-wise 
• Download country boundary from  https://www.worldpop.org/geodata/listing?id=62
• Convert the boundary file from raster to vector by using Raster pixel to polygon function

Population data-set

https://www.worldpop.org/geodata/listing?id=62
https://www.worldpop.org/geodata/listing?id=62


Clipping population data-set

• Clip raster by mask layer 
Note: Projection system depends on …

Raster unit (x and y): 0.0088333

File to make: raster data of Bangladesh and India population are 
clipped with cyclone wind layer

ind_ppp_2020_1km_Aggregated_UNadj.tif



• Bangladesh clipped population• India clipped population



Zonal statistics – for calculating population exposed to particular cyclone wind category

File to use: 

• Clipped raster data of India 
population

• Clipped raster data of 
Bangladesh population

• Shapefile of cyclone data

Copy the “SUM” output to an excel file

Calculating the exposure of population to Cyclone Amphan (1/3)



Calculating the exposure of population to Cyclone Amphan (2/3)
Zonal statistics –
for calculating total population 

Files to use: 
• Raster of Bangladesh or India population
• Shapefile of Bangladesh and India administrative boundaries from 

Worldpop or OCHA HDX 
https://www.worldpop.org/project/categories?id=17 or 
https://data.humdata.org/. 

https://www.worldpop.org/project/categories?id=17
https://data.humdata.org/


Result:

Copy the SUM value (163180140.003) to an excel file

Calculating the exposure of population to Cyclone Amphan (3/3)

Then, proceed with the Basic statistics for 
field 
• Shapefile of Bangladesh administrative areas which 

has new field (sum)



Source: ESCAP IBFWS training module (2021) 

Cyclone Molave - Quantifying population exposure



Source: ESCAP IBFWS training module (2021) 

Cyclone Molave - Quantifying population exposure and vulnerability (1/2)



Source: ESCAP IBFWS training module (2021) 

Cyclone Molave - Quantifying population exposure and vulnerability (2/2)



Vulnerability indicators can be added to understand the 
vulnerability of people likely to be affected.

HDI is overlaid to understand the 
vulnerability of people exposed. 

Other indicators (poverty, income, 
education, literacy, or other vulnerability 
indicators) can be used as appropriate. 

Vulnerability



https://globaldatalab.org/shdi/download_files/

Human Development Index 

https://globaldatalab.org/shdi/download_files/


https://dhsprogram.com/data/available-datasets.cfm

Another example of vulnerability data - Wealth dataset (a 
Cambodia example) 
Wealth data at cluster level from the Demographic and Health Surveys (DHS) 

https://dhsprogram.com/data/available-datasets.cfm


Process the raw 
DHS variable 
data in SPSS 

Process the data 
in excel, 

convert to CSV 
type 

Open the data in 
GIS.

Join the CSV file to 
the geolocation of 

DHS clusters

Interpolate the 
data

Value: -10 t0 623

Normalize the 
data

Empirical Bayesian Kriging
Type: K-Bessel  

Thousands of household
Approximately 450 clusters

Interpolating points data



Potential impact on agriculture can be also analyzed. 

(agricultural production quantity) (agricultural production value) 

Cyclone Amphan was expected to affect the areas with large agri production quantity and value.

In India, the areas likely to receive MSW of 75 kmph or more were responsible for 1.6% of total agricultural 
production quantity and 2.0% of value.

Agriculture



Quantity of agricultural production data-set

FAO’s Global Spatially-Disaggregated Crop 
Production Statistics Data (MapSPAM) for 2010
https://data.apps.fao.org/map/catalog/static/api/
records/0c6be5d1-3a73-4516-953b-
dbe2b511d6b3
https://data.apps.fao.org/map/catalog/static/sear
ch?keyword=HiH_MAPSPAM

https://data.apps.fao.org/map/catalog/static/api/records/0c6be5d1-3a73-4516-953b-dbe2b511d6b3
https://data.apps.fao.org/map/catalog/static/search?keyword=HiH_MAPSPAM


Calculating the agricultural production quantity exposure to cyclone

Clip raster by mask layer 

Zonal statistics

Result:



Calculating the total agricultural production quantity (1/2)

Clip raster by mask layer 
Zonal statistics



Basic statistics for field

Output of Zonal Statistics

Calculating the total agricultural 
production quantity (2/2)



Agricultural production quantity exposure to Cyclone Amphan

Country Total Value (USD) Exposure to 
Cyclone 1

Exposure to 
Cyclone 2

Exposure to 
Cyclone 3

Exposure to 
Cyclone 4

Not exposed 
to cyclone

Bangladesh 71,555,293 8,269,699 58,303,011 282,104 0 4,700,480
India 870,852,800 33,787,839 37,841,374 10,041,246 3,483,513 785,698,828


Value

		Country 		Grid code 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

		Afghanistan

		Bangladesh 				18,457,650,744		16,980,420,198		11,419,434,743		80,175,988		0

		Bhutan

		India				168,748,222,149		22,183,998,656		12,888,274,752		3,396,657,865		963,795,085

		Maldives 

		Nepal

		Pakistan 

		Sri Lanka 

		Total 				187,205,872,893		39,164,418,853		24,307,709,495		3,476,833,853		963,795,085

		table above is with total, merged with lower cyclone wind category



		table with value inserted one by one:

		Country 		Grid code 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

		Bangladesh 				18,457,650,744		5,560,985,455		11,339,258,755		80,175,988		0		1,477,230,546

		India				168,748,222,149		9,295,723,904		9,491,616,887		2,432,862,780		963,795,085		146,564,223,493

		table with value inserted one by one (in percentage):

		Country 		Grid code 				Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

		Bangladesh 						30.1%		61.4%		0.4%		0.0%		8.0%

		India						5.5%		5.6%		1.4%		0.6%		86.9%





Quantity 

		Country 		Grid code 		Total quantity (million tonnes) 		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4						AGRI VAL BD		32,088.00

		Afghanistan																				3.60

		Bangladesh 				71,555,293		66,854,814		58,585,115		282,104		0								13,610.20

		Bhutan																				2.70

		India				870,852,800		85,153,972		51,366,133		13,524,759		3,483,513								57,789.70

		Maldives 																				943.00

		Nepal																				1,382.20

		Pakistan 																				1,610.10

		Sri Lanka 																				937,297.12

		Total 				942,408,093		152,008,785		109,951,247		13,806,863		3,483,513								666.00

																						17,661.20

		table with quantity inserted one by one:																				1251.199997

				Country 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone						226.300003

				Bangladesh 		71,555,293		8,269,699		58,303,011		282,104		0		4,700,480						5003.69989

				India		870,852,800		33,787,839		37,841,374		10,041,246		3,483,513		785,698,828						35.299999

																						70485723.059976

		table with quantity inserted one by one (in percentage):																		TOTAL		71,555,293.38

						Country 		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

						Bangladesh 		0.9%		81.5%		0.4%		0.0%		6.6%

						India		3.9%		4.3%		1.2%		0.4%		90.2%







Value of Agricultural production exposure to Cyclone Amphan

Country Total Value (USD) Exposure to 
Cyclone 1

Exposure to 
Cyclone 2

Exposure to 
Cyclone 3

Exposure to 
Cyclone 4

Not exposed to 
cyclone

Bangladesh 18,457,650,744 5,560,985,455 11,339,258,755 80,175,988 0 1,477,230,546
India 168,748,222,149 9,295,723,904 9,491,616,887 2,432,862,780 963,795,085 146,564,223,493


Value

		Country 		Grid code 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

		Afghanistan

		Bangladesh 				18,457,650,744		16,980,420,198		11,419,434,743		80,175,988		0

		Bhutan

		India				168,748,222,149		22,183,998,656		12,888,274,752		3,396,657,865		963,795,085

		Maldives 

		Nepal

		Pakistan 

		Sri Lanka 

		Total 				187,205,872,893		39,164,418,853		24,307,709,495		3,476,833,853		963,795,085

		table above is with total, merged with lower cyclone wind category



		table with value inserted one by one:

				Country 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

				Bangladesh 		18,457,650,744		5,560,985,455		11,339,258,755		80,175,988		0		1,477,230,546

				India		168,748,222,149		9,295,723,904		9,491,616,887		2,432,862,780		963,795,085		146,564,223,493

		table with value inserted one by one (in percentage):

		Country 		Grid code 				Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

		Bangladesh 						30.1%		61.4%		0.4%		0.0%		8.0%

		India						5.5%		5.6%		1.4%		0.6%		86.9%





Quantity 

		Country 		Grid code 		Total quantity (million tonnes) 		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4						AGRI VAL BD		32,088.00

		Afghanistan																				3.60

		Bangladesh 				71,555,293		66,854,814		58,585,115		282,104		0								13,610.20

		Bhutan																				2.70

		India				870,852,800		85,153,972		51,366,133		13,524,759		3,483,513								57,789.70

		Maldives 																				943.00

		Nepal																				1,382.20

		Pakistan 																				1,610.10

		Sri Lanka 																				937,297.12

		Total 				942,408,093		152,008,785		109,951,247		13,806,863		3,483,513								666.00

																						17,661.20

		table with quantity inserted one by one:																				1251.199997

				Country 		Total Value (USD)		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone						226.300003

				Bangladesh 		71,555,293		8,269,699		58,303,011		282,104		0		4,700,480						5003.69989

				India		870,852,800		33,787,839		37,841,374		10,041,246		3,483,513		785,698,828						35.299999

																						70485723.059976

		table with quantity inserted one by one (in percentage):																		TOTAL		71,555,293.38

						Country 		Exposure to Cyclone 1		Exposure to Cyclone 2		Exposure to Cyclone 3		Exposure to Cyclone 4		Not exposed to cyclone

						Bangladesh 		0.9%		81.5%		0.4%		0.0%		6.6%

						India		3.9%		4.3%		1.2%		0.4%		90.2%







Collision of Cyclone Amphan with the COVID-19 pandemic

Coronavirus COVID-19 Cases V2 https://www.arcgis.com/apps/dashboards/bda7594740fd40299423467b48e9ecf6 
https://coronavirus-resources.esri.com/maps/1cb306b5331945548745a5ccd290188e/about 

https://coronavirus-resources.esri.com/maps/1cb306b5331945548745a5ccd290188e


Source: ESCAP IBFWS training module (2021) 

Cyclone Molave - Vulnerability layer: Healthcare system capacity



There are 9 power plants located in the areas expected to receive above 118 kmph of cyclone wind and 7 power plans to 
receive between 75 and 117 kmph of cyclone wind. These respectively account for 0.7% and 0.3% of the total capacity of 
India.

Exposure of energy infrastructure can be understood. Energy



• Import the saved CSV file
Open Data Source Manager (Ctrl +L)
Go to “Delimited Text”, locate the saved 
CSV file, and add it

Open the CSV 
file in GIS

Export it to 
shapefile

Refactor 
fields

Calculating the exposure of energy power plants to cyclone
• Refactor fields

To convert text data into decimal number

Coal power plants 



• Refactor fields
To convert text data into decimal 
number

* To get all types of power plants exposure, merge all power 
plants shapefile and repeat the processes



• Select by location
Import the WMO precipitation shapefile, right click it and Open Attribute Table, select 
only Id 1 and minimize the attribute table window. 
Go to Processing>Toolbox, search “Select by location” and follow the below pic
Note: Check “Selected features only”



• Export the selected features
Right click “Refactored” layer 
and Open Attribute Table, 
click “Show selected 
Features”, copy and paste on 
the Excel sheet



• SUM the values in the Design Capacity column
The number of energy powerplant in area 1 is 41 given the number of the 
selected features
To calculate the exposed capacity, SUM the Design Capacity column J

• Repeat the processes for cyclone category 2, 3 and 4.

Row Labels Count of wkt_geom Sum of Design Cap
Bangladesh 7 6515
India 34 32251
Grand Total 41 38766


Sheet1

		wkt_geom		Name		Alias		Latitude		Longitude		Country		Partner co		ISO_alpha3		ISO_numeri		Design Cap		Date Annou		Constructi		Construc_1		Decommissi		Precise Lo		Sources		Notes		History

		Point (87.89400000000000546 24.77199999999999847)		Farakka STPS Coal Power Station India		N/A		24.772		87.894		India		N/A		IND		356		2100		N/A		N/A		1986		N/A		no		http://globalenergyobservatory.org/geoid/3151		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.88400000000000034 23.78300000000000125)		Bokaro A Coal Power Station India (shutdown)		N/A		23.783		85.884		India		N/A		IND		356		0		N/A		N/A		1953		2000		no		http://globalenergyobservatory.org/geoid/2388		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.88100000000000023 23.78500000000000014)		Bokaro B (DVC) Coal Power Station India		N/A		23.785		85.881		India		N/A		IND		356		630		N/A		N/A		1986		N/A		no		http://globalenergyobservatory.org/geoid/2389		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.09300000000000352 23.68599999999999994)		Bokaro Works (CPP) Coal Power Station India		N/A		23.686		86.093		India		N/A		IND		356		302		N/A		N/A		N/A		N/A		no		http://globalenergyobservatory.org/geoid/2390		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (90.54900000000000659 26.51300000000000168)		Bongaigaon Coal Power Station India (under construction)		N/A		26.513		90.549		India		N/A		IND		356		750		N/A		N/A		2011		2016		no		http://globalenergyobservatory.org/geoid/2392		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.14000000000000057 22.46699999999999875)		Budge Budge Coal Power Station India		N/A		22.467		88.14		India		N/A		IND		356		750		N/A		N/A		1997		N/A		no		http://globalenergyobservatory.org/geoid/2469		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.12699999999999534 23.73799999999999955)		Chandrapura DVC Coal Power Station India		N/A		23.738		86.127		India		N/A		IND		356		1250		N/A		N/A		1964		N/A		no		http://globalenergyobservatory.org/geoid/2623		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.90800000000000125 20.53200000000000003)		Choudwar Coal Power Station India		N/A		20.532		85.908		India		N/A		IND		356		108		N/A		N/A		N/A		N/A		no		http://globalenergyobservatory.org/geoid/2671		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.30299999999999727 23.51599999999999824)		Durgapur DPL Coal Power Station India		N/A		23.516		87.303		India		N/A		IND		356		695		N/A		N/A		1960		N/A		no		http://globalenergyobservatory.org/geoid/2988		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.25100000000000477 23.53099999999999881)		Durgapur DVC Coal Power Station India		N/A		23.531		87.251		India		N/A		IND		356		350		N/A		N/A		1967		N/A		no		http://globalenergyobservatory.org/geoid/2989		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.25 23.53699999999999903)		Durgapur Steel Works CPP Coal Power Station India		N/A		23.537		87.25		India		N/A		IND		356		120		N/A		N/A		N/A		N/A		no		http://globalenergyobservatory.org/geoid/2990		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.18999999999999773 20.8490000000000002)		Angul Smelter Coal Captive Power Plant India		N/A		20.849		85.19		India		N/A		IND		356		1200		N/A		N/A		N/A		N/A		no		http://globalenergyobservatory.org/geoid/2122		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.45099999999999341 23.82900000000000063)		Bakreshwar (BkTPP) Coal Power Station		N/A		23.829		87.451		India		N/A		IND		356		1050		N/A		N/A		1999		N/A		no		http://globalenergyobservatory.org/geoid/2226		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.40399999999999636 22.99599999999999866)		Bandel Coal Power Station India		N/A		22.996		88.404		India		N/A		IND		356		450		N/A		N/A		1965		N/A		no		http://globalenergyobservatory.org/geoid/2236		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (90.24166700000000674 21.98666700000000063)		Kalapara Power Station		N/A		21.986667		90.241667		Bangladesh		N/A		BGD		50		1320		2014		N/A		2019		N/A		no		http://www.sourcewatch.org/index.php/Kalapara_power_station		N/A		last updated: 2017/04/24 by KRL

		Point (89.55642699999999934 22.59245819999999938)		Rampal Power Station		N/A		22.5924582		89.556427		Bangladesh		N/A		BGD		50		1320		2012		N/A		2019		N/A		no		http://www.sourcewatch.org/index.php/Rampal_power_station		N/A		last updated: 2017/04/24 by KRL

		Point (90.31810000000000116 22.35419999999999874)		Patuakhali Power Station		N/A		22.3542		90.3181		Bangladesh		N/A		BGD		50		1320		2016		N/A		2021		N/A		no		http://www.sourcewatch.org/index.php/Patuakhali_power_station_(RPCL/NORINCO)		N/A		last updated: 2017/04/24 by KRL

		Point (91.28700000000000614 23.83099999999999952)		Agartala Thermal Power Plant		NEEPCO Therma Power Plant		23.831		91.287		India		N/A		IND		356		25.5		N/A		N/A		2016		N/A		no		http://powermin.nic.in/sites/default/files/uploads/LS25022016_Eng.pdf		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.875 24.83299999999999841)		Kakawara Ultra mega Power Project		Banka UMPP		24.833		86.875		India		N/A		IND		356		4000		2016		N/A		N/A		N/A		no		http://www.sourcewatch.org/index.php/Kakwara_Ultra_Mega_Power_Project		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.59799999999999898 24.35999999999999943)		Deoghar Ultra Mega Power Project		Husainabad umpp		24.36		86.598		India		N/A		IND		356		4000		2012		N/A		N/A		N/A		no		http://www.sourcewatch.org/index.php/Deoghar_Ultra_Mega_Power_Project		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.95000000000000284 25.55399999999999849)		Barapukuria Coal Power Plant Bangladesh		N/A		25.554		88.95		Bangladesh		N/A		BGD		50		250		N/A		N/A		2006		N/A		no		http://globalenergyobservatory.org/geoid/40466 ; http://www.bpdb.gov.bd/download/power_plants.pdf ; http://www.bcmcl.org.bd/ ; http://industcards.com/st-coal-elsewhere.htm		N/A		last updated: 2017/04/24 by KRL

		Point (90.71666700000000105 23.53333299999999895)		Daudkandi Power Station		N/A		23.533333		90.716667		Bangladesh		CHN		BGD		50		1320		2016		N/A		N/A		N/A		no		http://www.sourcewatch.org/index.php/Daudkandi_power_station		N/A		last updated: 2017/04/24 by KRL

		Point (90.60833300000000179 23.54166700000000034)		Gazaria Power Station		N/A		23.541667		90.608333		Bangladesh		N/A		BGD		50		635		2016		N/A		N/A		N/A		no		http://www.sourcewatch.org/index.php/Gazaria_power_station_(Orion)		N/A		last updated: 2017/04/24 by KRL

		Point (90.60833300000000179 23.51466699999999932)		Gazaria Power Station (RPCL)		N/A		23.514667		90.608333		Bangladesh		N/A		BGD		50		350		2016		N/A		N/A		N/A		no		http://www.sourcewatch.org/index.php/Gazaria_power_station_(RPCL)		N/A		last updated: 2017/04/24 by KRL

		Point (85.88400000000000034 23.78300000000000125)		Bokaro A Thermal Power Station India		N/A		23.783		85.884		India		N/A		IND		356		500		N/A		N/A		2016		N/A		no		http://powermin.nic.in/sites/default/files/uploads/LS25022016_Eng.pdf		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.24899999999999523 22.75499999999999901)		TATA Jojobera Coal Power Plant India		N/A		22.755		86.249		India		N/A		IND		356		547.5		N/A		N/A		2001		N/A		no		http://globalenergyobservatory.org/geoid/41621		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.76000000000000512 23.82100000000000151)		Tata Maithon Right Bank Thermal Power Plant India		N/A		23.821		86.76		India		N/A		IND		356		1050		N/A		N/A		2011		N/A		no		http://globalenergyobservatory.org/geoid/42442		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.89400000000000546 23.75700000000000145)		Tenughat Coal Power Station India		N/A		23.757		85.894		India		N/A		IND		356		420		N/A		N/A		1994		N/A		no		http://globalenergyobservatory.org/geoid/5690		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.37099999999999511 22.73199999999999932)		Titagarh Coal Power Station India		N/A		22.732		88.371		India		N/A		IND		356		240		N/A		N/A		1982		N/A		no		http://globalenergyobservatory.org/geoid/5733		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.09900000000000375 24.37000000000000099)		Sagardighi Super Coal Power Station India		N/A		24.37		88.099		India		N/A		IND		356		1600		N/A		N/A		2007		N/A		no		http://globalenergyobservatory.org/geoid/5208		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.46800000000000352 23.60200000000000031)		Santaldih Coal Power Station India		N/A		23.602		86.468		India		N/A		IND		356		980		N/A		N/A		1974		N/A		no		http://globalenergyobservatory.org/geoid/5273		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.29300000000000637 22.54899999999999949)		Southern (S.G.St.) Coal Power Station India		N/A		22.549		88.293		India		N/A		IND		356		135		N/A		N/A		1990		N/A		no		http://globalenergyobservatory.org/geoid/5482		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (85.20699999999999363 20.91000000000000014)		Talcher (Old) Coal Power Station India		N/A		20.91		85.207		India		N/A		IND		356		460		N/A		N/A		1967		N/A		no		http://globalenergyobservatory.org/geoid/5645		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.66100000000000136 23.625)		Raghunathpur DVC Coal Power Plant India		N/A		23.625		86.661		India		N/A		IND		356		1200		N/A		N/A		2014		N/A		no		http://globalenergyobservatory.org/geoid/43809		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.36899999999999977 22.62399999999999878)		New Cossipore Coal Power Station India		N/A		22.624		88.369		India		N/A		IND		356		160		N/A		N/A		1949		N/A		no		http://globalenergyobservatory.org/geoid/4465		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.13100000000000023 23.46399999999999864)		Mejia Coal Power Station India		MTPS DVC		23.464		87.131		India		N/A		IND		356		2340		N/A		N/A		1997		N/A		no		http://globalenergyobservatory.org/geoid/4241		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (88.38100000000000023 22.83500000000000085)		Mulajore Coal Power Station India (SHUTDOWN)		CESC ,RPG ENTERPRISES, Power Plant		22.835		88.381		India		N/A		IND		356		0		N/A		N/A		1939		2003		no		http://globalenergyobservatory.org/geoid/4400		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (86.18800000000000239 22.78099999999999881)		Jamshedpur Works Coal Captive Power Plant India		N/A		22.781		86.188		India		N/A		IND		356		238		N/A		N/A		N/A		N/A		no		http://globalenergyobservatory.org/geoid/3721		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.26399999999999579 25.23499999999999943)		Kahalgaon STPS Coal Power Station India		N/A		25.235		87.264		India		N/A		IND		356		2340		N/A		N/A		1992		N/A		no		http://globalenergyobservatory.org/geoid/3770		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.87099999999999511 22.41600000000000037)		Kolaghat (KTPS) Coal Power Station India		N/A		22.416		87.871		India		N/A		IND		356		1260		N/A		N/A		1990		N/A		no		http://globalenergyobservatory.org/geoid/3883		N/A		last updated: 2017/01/10 by Aayush Anand

		Point (87.20399999999999352 23.57999999999999829)		DVC Durgapur Steel Thermal Power Plant India		N/A		23.58		87.204		India		N/A		IND		356		1000		N/A		N/A		2012		N/A		no		http://globalenergyobservatory.org/geoid/42457		N/A		last updated: 2017/01/10 by Aayush Anand





Sheet2

		Row Labels		Count of wkt_geom		Sum of Design Cap

		Bangladesh		7		6515

		India		34		32251

		Grand Total		41		38766







Part 3. Impact based forecasting for Cyclone Tauktae



Examples of observed and forecast tracks of Cyclone Tauktae (14 – 17 May 2021)

80 hrs
12:45 IST, 14 May 2021

Source: Indian Meteorological Department (IMD), 2021. 

https://internal.imd.gov.in/press_release/20210611_pr_1132.pdf

36 hrs
14:30 IST, 16 May 2021

15 hrs
05:30 IST, 17 May 2021

https://internal.imd.gov.in/press_release/20210611_pr_1132.pdf
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ESCAP Blog. 28 May 2021. Cyclone Tauktae: a perfect storm of climate change and pandemic
https://www.unescap.org/blog/cyclone-tauktae-perfect-storm-climate-change-and-pandemic

https://www.unescap.org/blog/cyclone-tauktae-perfect-storm-climate-change-and-pandemic


Areas with high 
proportion of 
vulnerable population 
to be hit by Cyclone 
Amphan



Agricultural production quantity and value exposure to Cyclone Tauktae
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Energy exposure to cyclone
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Cyclone wind           
Maximum 
Sustained 

Wind

Category

80 hrs 36 hrs 15 hrs 

IND PAK IND PAK IND PAK

52-61 1 4.3% 0.0% 10.3% 3.3% 5.2% 3.3%
62-74 2 3.8% 0.0% 6.9% 0.0% 9.3% 0.0%
75-117 3 0.0% 0.0% 0.7% 0.0% 0.3% 0.0%
>=118 4 0.0% 0.0% 0.0% 0.0% 0.2% 0.0%
TOTAL 
CAPACITY 
(MWe) 347,598 68,037 347,598 68,037 347,598 68,037



Useful references



• Module1. Introduction to impact-based forecasting 
• Module2. Impact-based forecasting for typhoons
• Module3. Impact outlooks using seasonal forecasts

A project funded by WMO’s CREWS-Canada

Impact-based forecast and warning services 
- Training manual



https://e-learning.unapcict.org/courses/detail?id=55

E-learning course for IBFWS



Bridging the 
science policy 
gap for informed 
action

https://rrp.unescap.org/



Thank you very much

Maria Dewi, PhD
Consultant on ESCAP and UNITAR Project
maria.dewi@unitar.org

mailto:maria.dewi@un.org


Q & A
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