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ELIGIBLE EVENTS

I. 	PRINCIPAL DEFINITIONS
Types of Eligible Events: Floods, earthquakes, and hurricanes that satisfy the conditions described below will be considered eligible events. Volcanic eruptions may be considered eligible events, by written agreement between the parties, once the detailed coverage model is available and becomes part of Section II of this Annex. The drawdown amount for Eligible Events will be calculated in accordance with the coverage model detailed in Section II of this document.
[bookmark: _GoBack]Definition of Eligible Events: 
Floods: Events eligible for coverage are exclusively floods, regardless of the originating hydrometeorological event,that occur during the period of availability of resources (or disbursement period) of the contingent loan: (i) for which a continued magnitude surface flooding is reported after a period of 72 hours immediately following the onset of the event; and (ii) have affected, at a minimum, at least 2% of the country’s population within the coverage area.
[bookmark: _Ref307322908]Earthquakes: Events eligible for coverage are earthquakes that occur during the period of availability of resources (or disbursement period) of the contingent loan; are of intensity VI or greater on the Modified Mercalli Intensity (MMI) scale according to ShakeMap reports published by the United States Geological Survey (USGS) Prompt Assessment of Global Earthquakes for Response (PAGER) system within a period of 72 hours immediately following the onset of the event; and have affected at least 2% of the country's population within the coverage area. 
Hurricanes: Events eligible for coverage are exclusively storms occurring during the period of availability of resources (or disbursement period) of the contingent loan that, according to reports published by the United States National Oceanic and Atmospheric Administration (NOAA) and Tropical Rainfall Measuring Mission (TRMM) within a period of five days immediately following the onset of the event, have produced: a) sustained winds at speeds of 73 mph or higher according to the Saffir-Simpson scale; and b) associated precipitation averaging at least 15 cubic inches over a continuous period of 24 hours,; and the entire event has affected at least 2% of the country's population within the coverage area. 
Drawdwn limit for Eligible Events: For the purposes of Clause 3.05 (b) of the Special Provisions of this contract, on the date the drawdown request is received, the Bank[footnoteRef:1] will calculate the maximum drawdown amount, using the calculation methodology described in Section II of this Annex. [1:  VPS/IFD/CMF.] 

Coverage Model 
A.	General definitions
Coverage Area: In order for an event to be considered eligible in accordance with the definitions in this Annex, the event must meet the requirements for reported intensity and it must occur in and/or affect the Coverage Area, comprised exclusively of the national territory of the Borrower.
Twenty-five day period: Any event or series of events that are eligible in accordance with this contract will be considered a single event for purposes of compensation for the 25 calendar days following the date when the onset of the first of the Eligible Events was reported. Should more than one eligible event of the same type, and associated to the original event, occur within 25 days of the first such event, the event of greatest intensity during the period will be used to determine the drawdown of proceeds of the loan.
B. 	Compensation for floods
Verification of eligibility: As a prerequisite for calculating the maximum amount of coverage available, the Bank will verify that the flood is eligible in accordance with the definition provided in section 1.2 of this Annex, using the reports identified in the following two paragraphs.
Flood data reporting agencies: In order to verify the eligibility of an event and to calculate the amount of resources available to be drawdown, public information on flooding will be used, as reported within 72 hours following the onset of the event by:
· The National Aeronautics and Space Administration (NASA), through the following satellites: Sensor AQUA/TERRA MODIS, Sensor TERRA ASTER, Shuttle Radar Topography Mission (SRTM), and TM+,[footnoteRef:2] or equivalent, in the opinion of the Bank, for information on the extent and depth of standing water on the land surface. [2:  If the satellite data described herein is not available on a timely basis or is not of sufficient quality, the Bank may, at its sole discretion, supplement or substitute the sources of satellite data indicated above with another source that is sufficiently precise and reliable, at no additional cost to the Borrower.] 

· U.S. Geological Survey (USGS), through the USGS Land Cover Codification, for information on the types of land cover where standing water is present.
This information will be combined to construct Flood Distribution and Magnitude Maps, which will consist of all geographic points where areas of flooding persists after 72 hours, distinguishing: (i) the extent and depth of water; and (ii) the type of land cover where standing water is present.
Calculation of population exposed to a flood: The total population exposed to an event of eligible magnitude will be determined by overlaying information from: a) the Flood Distribution and Magnitude Map indicating all geographic points registering continued surface flooding 72 hours after the onset of the phenomenon (precipitation, tidal wave, etc.) that triggered the flooding in question, together with b) the Population Density Map for Costa Rica based on Landscan Population dataset of East View Cartographic Incorporation Inc., which provides the population density of Costa Rica by square kilometer.
	The geographic latitude and longitude coordinates on the LandScan Population Density Map will be related to the geographic latitude and longitude coordinates on the Flood Distribution and Magnitude Map. When an eligible event occurs, the geographic points on the Population Density Map will be matched with the homologous points with the same coordinates on the Flood Distribution and Magnitude Map. This procedure will identify all the geographic points with populations that have been exposed to surface flooding caused by the event in question.
Vulnerability Tables: In the following tables, vulnerability represents the percentage of individuals among the total number of persons exposed to the event that are considered to have been affected. The Vulnerability Tables provided herein represent the impact ratio of a flood on the exposed population. The two variables considered to determine the percentage of population exposed that is considered to have been affected by a flood  in the coverage area exposed to a given event are: (i) the depth of continued flooding; (ii) the type of land cover, with surface granularity of one square kilometer.
I) Vulnerability by depth: The table follows a proportional rule: the deeper the continued flooding, the higher the percentage of the total exposed population considered to have been affected.
	Flood Category[footnoteRef:3] [3:  The flood inundation categories were developed by the Bank in cooperation with the University of California, Berkeley GIS Laboratory.] 

	Depth (cm)
	Vulnerability (%)

	Significant
	<50
	70

	Severe
	50-150
	80

	Catastrophic
	>150
	90



II) Vulnerability by land cover class: The table follows a rule based on the combined vulnerability to flooding of: (i) the prevalent residential structures; and (ii) the normal water absorption capacity of the different land covers.

	Land Cover Classification[footnoteRef:4] [4:  The definition and categorization of soil classes is provided by the USGS Land Cover Institute. http://landcover.usgs.gov/index.php] 

	Vulnerability (%)

	Urban area
	100

	Barren/Desert area
	90

	Rural area*	
	80

	Marsh area**
	70

	Bodies of water
	0



* Rural area: Aggregation of agricultural areas, forests, meadows, and plains.
**Marsh area: Aggregation of mangroves, forest wetlands, and swamps.

III) Combined vulnerability table: The following table is a combination of the two previous tables and provides a composite vulnerability rate based on both variables. This is the table that will be applied in calculating the population affected by the event.

	Flood Category
	Soil Class
	Vulnerability

	Significant
(<50cm)
	Urban area
	70%

	
	Barren/desert area
	63%

	
	Rural area
	56%

	
	Swamp area
	49%

	
	Bodies of water
	0%

	Severe
(50-150cm)
	Urban area
	80%

	
	Barren/desert area
	72%

	
	Rural area
	64%

	
	Swamp area
	56%

	
	Bodies of water
	0%

	Catastrophic 
(>150cm)
	Urban area
	90%

	
	Barren/desert area
	82%

	
	Rural area
	71%

	
	Swamp area
	63%

	
	Bodies of water
	0%


Total population affected by a flood: In order to determine the total population affected, each of the population points exposed to the event (calculated previously) is multiplied by the Combined Vulnerability Table above in order to obtain the weight of the affected population in each geographic point. The sum of these weighted values represents the value for the total population affected by the flood. The total population affected will be applied to determine the compensation rate and the resulting maximum amount of drawdown available for the Eligible Event.
Percentage Coverage Index (PCI): The PCI expresses the drawdown percentage to be applied to the total amount of funds available under the contingent loan. This makes it possible to determine the maximum drawdown amount available for an eligible event at the moment of its occurrence, subject to the limitations described in the loan contract.
This operation is designed to address Costa Rica's extraordinary public spending requirements during flood emergencies that affect between 2% and 6% of the country's total population (based on the total average population of Costa Rica agreed upon between the country and the Bank[footnoteRef:5]). [5:  The total average population of Costa Rica agreed for the period of this operation (2012–2016) is 4,253,877 inhabitants, the figure reported in the 2011 LandScan Population dataset for Costa Rica. Accordingly, 2% of the population (MiPA) is 85,077 inhabitants, and 6% is 255,232 inhabitants (MaPA).] 

In calculating the PCI, the ranges of affected population will be used as the benchmarks for determining the maximum disbursement amount available for an eligible event. A Minimum Population Affected will be established (MiPA) as the trigger value for the coverage (which is set at 2% of the population, equivalent to 85,077 inhabitants), as well as a Maximum Population Affected (MaPA) as the value at which all loan proceeds that are available and pending disbursement could be drawdown (which has been set at 6% of the population, equivalent to 255,232 inhabitants).

	PCI = (Total population affected – MiPA ) x100
(MaPA – MiPA)



C.	Compensation for earthquakes
Verification of eligibility: As a prerequisite for calculating the maximum amount of coverage available, the Bank will verify that the earthquake is eligible in accordance with the definition provided in section 1.2 of this Annex, using the reports identified in the following two paragraphs.
Earthquake data reporting agency: In order to verify the eligibility of an event and to calculate the amount of resources available to be drawdown, public information on earthquake intensity will be used exclusively, as reported by the USGS National Earthquake Information Center (USGS-NEIC) in the ShakeMap report issued within 72 hours following the onset of the event presenting the most intense impact within the coverage area.
Earthquake intensity: The USGS ShakeMap reports indicate the intensity of surface shaking experienced by different geographic areas due to the earthquake, beginning at the epicenter and extending out to areas where at least a level II intensity has been confirmed based on the MMI scale below.
	Est. Modified
	Perceived Shaking
	Potential Structure Damage

	Mercalli Intensity
	
	Resistant
	Vulnerable

	X
	Extreme
	V. Heavy
	V. Heavy

	IX
	Violent
	Heavy
	V. Heavy

	VIII
	Severe
	Moderate/Heavy
	Heavy

	VII
	Very Strong
	Moderate
	Moderate/Heavy

	VI
	Strong
	Light
	Moderate

	V
	Moderate
	V. Light
	Light

	IV
	Light
	None
	None

	II-III
	Weak
	None
	None

	I
	Not Felt
	None
	None


The USGS maps surface shaking based on the MMI Scale (ShakeMaps) to create a geographic depiction of earthquakes with a reported intensity of at least MMI II or higher. The information contained in the ShakeMaps from the PAGER reports will be used in the operation’s coverage model to determine the Total Population Affected by an Eligible Event.
Population exposed to an earthquake: To determine the total population exposed to an earthquake of intensity level VI or higher on the MMI scale, information will be used from both of the following sources: a) USGS ShakeMaps, selecting all geographic points where MMI intensity levels of VI or higher have been recorded; and b) the Costa Rica Population Density Map from the Landscan population dataset of East View Cartographic Incorporation Inc., which details Costa Rica’s population density by square kilometer.
The geographic latitude and longitude coordinates from the LandScan Population Density Map will be related with the geographic latitude and longitude coordinates on the ShakeMap. When an Eligible Event occurs, the geographic points from the Population Density Map will be matched against their homologous points on the ShakeMap. This procedure will identify the geographic points with populations that have been exposed to MMI intensity levels of VI or higher.
Vulnerability Table: The vulnerability table presented below shows the impact ratio of an earthquake (according to MMI intensity) on the exposed population. This table follows the proportional rule that the greater the surface intensity of the earthquake, the more vulnerable the exposed population.


	Vulnerability Table

	Intensity 
(MMI)
	Affected Population 

	3.0
	0.0%

	4.0
	0.0%

	5.0
	0.0%

	5.5
	0.0%

	6.0
	10%

	6.1
	10%

	6.2
	20%

	6.3
	30%

	6.4
	40%

	6.5
	50%

	6.6
	65%

	6.7
	70%

	6.8
	80%

	6.9
	90%

	7,0
	100%


Total population affected by an earthquake[footnoteRef:6]: In order to determine the total population affected, each one of the exposed population points will be multiplied by the Vulnerability Table above in order to obtain the weight of the affected population at each geographic point. The sum of these weighted values will be the value of the total population affected by the earthquake. The total population affected will be applied to determine the compensation rate and the resulting maximum amount of drawdown available for the Eligible Event. [6:  This calculation will be described in a methodological guide and programmed in an IT system used to determine the total population affected, which the Bank will make available to the Ministry of Finance for its use.] 

Percentage Coverage Index (PCI): The PCI expresses the drawdown percentage to be applied to the total amount of funds available under the contingent loan. This makes it possible to determine the maximum drawdown amount available for an Eligible Event at the moment of its occurrence, subject to the limitations described in the loan contract.
This operation is designed to address Costa Rica's need for extraordinary public expenditures during flood emergencies affecting between 2% and 6% of the country's total population (based on Costa Rica's total average population agreed by the country and the Bank[footnoteRef:7]). [7:  The total average population of Costa Rica agreed for the period of this operation (2012–2016) is 4,253,877 inhabitants, the figure reported in the 2011 LandScan Population dataset for Costa Rica. Accordingly, 2% of the population (MiPA) is 85,077 inhabitants, and 6% is 255,232 inhabitants (MaPA).] 

In calculating the PCI, the ranges of affected population will be used as the benchmarks for determining the maximum drawdown amount available for an Eligible Event. A minimum population affected will be established (MiPA) as the trigger value for coverage (which is set at 2% of the population, equivalent to 85,077 inhabitants), as well as a maximum population affected (MaPA) as the value at which all loan proceeds that are available and pending disbursement could be drawdown (which has been set at 6% of the population, equivalent to 255,232 inhabitants).

	PCI = (Total population affected – MiPA ) x100
(MaPA – MiPA)



D. 	Compensation for hurricanes
Verification of eligibility: As a prerequisite for calculating the maximum amount of coverage available, the Bank will verify that the hurricane is eligible in accordance with the definition provided in section 1.2 of this Annex, using the reports identified in the following two paragraphs.
Hurricane data reporting agencies: In order to verify the eligibility of an event and to calculate the amount of available resources to be drawdown, public information on hurricane intensity will be used exclusively, as reported by: (i) the United States National Oceanic and Atmospheric Administration (NOAA-NHC); and (ii) the Tropical Rainfall Measuring Mission (TRMM), within five days following the onset of the event. Within the five-day period, the highest intensities of winds and rains recorded in the coverage area will be utilized to calculate the drawdown.
Coverage per hurricane (CPH): The CPH will determine the drawdown to be applied to the total available loan proceeds at the moment the event occurs. The CPH will be the sum of the compensation for sustained winds and the compensation for precipitation associated with hurricanes described below.
	CPH = Wind coverage (WC) + Precipitacion coverage (PC)


Wind coverage (WC): The wind coverage represents up to 80% of the total available loan proceeds.
The NOAA reports indicate the intensity of sustained wind speed in the different geographic areas based on the Saffir-Simpson scale shown below, and geographically represent the intensity of the hurricane. The information contained in those reports will be used in the loan’s coverage model to determine the total population affected by an Eligible Event.
	Saffir-Simpson
	Sustained wind speed
	Atmospheric pressure
(Millibars)

	Scale
	Miles per hour 
	Knots
	

	I
	74-95
	64-82
	>980

	II
	96-110
	83-95
	979-965

	III
	111-130
	96-113
	964-945

	IV
	131-155
	114-135
	944-920

	V
	>156
	>136
	<920


Precipitation coverage (PC): The coverage for precipitation associated with hurricanes provides for the use of up to 20% of the total available loan proceeds, with the remaining 80% applicable to wind coverage.
The TRMM reports indicate the precipitation levels experienced in the different geographic areas. The categories established for precipitation are shown in the following table.
	Precipitation
	Cubic inches
(Each 24 hours)

	Intensity
	

	I
	>15

	II
	>30

	III
	>45

	IV
	>60



Population exposed to a hurricane: To determine the total population exposed to a hurricane of intensity level I or higher on the Saffir-Simpson scale, information will be used from both of the following sources: a) NOAA reports, selecting all geographic points where sustained winds of hurricane category on the Saffir-Simpson scale have been recorded; and b) the Costa Rica Population Density Map from the Landscan population dataset of East View Cartographic Incorporation Inc., which provides Costa Rica’s population density by square kilometer. 
The geographic latitude and longitude coordinates on the LandScan Population Density Map will be related with the geographic latitude and longitude coordinates on the NOAA report. When an Eligible Event occurs, the geographic points on the Population Density Map will be matched with the homologous points with the same coordinates on the NOAA report. This procedure will identify all the geographic points with populations that have been exposed to hurricanes of intensity levels I or higher.
Vulnerability Tables: The vulnerability respresents the impact ratio of a hurricane (according to the intensity of wind or rain) on the exposed population. The tables below follow the proportional rule that the greater the intensity of the hurricane, the more vulnerable the exposed population.

	Vulnerability Table - Wind

	Intensity 
S-S Scale
	Population Affected

	I
	33.0%

	II
	50.0%

	III
	66.0%

	IV and V
	100.0%



	Vulnerability Table - Rain

	Rain
Intensity 
	Population Affected

	I
	33.0%

	II
	50.0%

	III
	75.0%

	IV
	100%


Total Population Affected by an event[footnoteRef:8]: In order to determine the Total Population Affected, each one of the exposed population points will be multiplied by the above Wind and Rain Vulnerability Tables in order to obtain the weight of the affected population at each geographic point. The sum of these weighted values will represent the value of the Total Population Affected by the hurricane. The Total Population Affected will be applied to determine the PCI and the resulting maximum amount of drawdown available for the Eligible Event. [8:  This calculation will be described in a methodological guide and programmed in an IT tool, “Affected Population Trigger Program.”] 

Percentage Coverage Index (PCI): The PCI expresses the  drawdown percentage to be applied to the total amount of funds available under the contingent loan. This makes it possible to determine the maximum drawdown amount available for an Eligible Event at the moment of its occurrence. It should be noted that the maximum drawdown to be made available for any Eligible Event may not exceed the undisbursed balance of the loan.
This Operation is designed to address Costa Rica's need for extraordinary public expenditures during flood emergencies affecting between 2% and 6% of the country's total population (based on Costa Rica's total average population agreed by the country and the Bank[footnoteRef:9]). [9:  The total average population of Costa Rica agreed for the period of this operation (2012–2016) is 4,253,877 inhabitants, the figure reported in the 2011 LandScan Population dataset for Costa Rica. Accordingly, 2% of the population (MiPA) is 85,077 inhabitants, and 6% is 255,232 inhabitants (MaPA).] 

In calculating the PCI, the ranges of affected population will be used as the benchmarks for determining the maximum drawdown amount available for an eligible event. A minimum population affected will be established (MiPA) as the trigger value for coverage (which is set at 2% of the population, equivalent to 85,077 inhabitants), as well as a maximum population affected (MaPA) as the value at which all loan proceeds that are available and pending disbursement could be drawdown (which has been set at 6% of the population, equivalent to 255,232 inhabitants).

	PCI = (Total population affected – MiPA ) x100
(MaPA – MiPA)
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