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Climate disasters

• Preparations and protocols are in place to:

• Reduce deaths associated with disaster conditions

• Reduce the need to spend resources on preventable situations (i.e. 
rescuing flood victims) 

• Maximize the use of economic and human resources



Nevertheless … 



Evaluating the impact of climate disasters

• The protocols and procedures need to be revised in order to be better 
prepared for future events

• Administrative data can be used to do a preliminary study of the 
impact of climate disasters in areas like:

• Deaths, Births, Passenger Traffic

• Spatial distribution of these events (G.I.S.)

• Studying the case of Puerto Rico as an example



• Hurricane Maria 
made landfall in 
Puerto Rico in 
September 20, 2017. 

• The number of 
certified deaths was 
established around 16 
(October 3) and is 
now 64 (December 
2017).

• Can administrative 
records be used to 
answer these 
questions?

Hurricane Maria in Puerto Rico



Deaths in Puerto Rico following Hurricane 
Maria

• Use of historical vital statistics and preliminary 
records











When did the deaths happen?

• Use of vital statistics files and day of month 
column























Spatial distribution of excess deaths following 
Hurricane Maria

• Use of vital statistics files and geocode 

• County-level distribution of excess deaths









Passenger flow in Puerto Rico following 
Hurricane Maria

• Use of historical transportation counts and 
preliminary records







Benefits of administrative record structures

• Studying past events 

• Hurricane Georges (1998) – official death count = 2 





Towards a model that relies on administrative 
records for population estimates

• Population Growth
• The Demographic Balancing Equation 
• Data Requirements



Population Growth

• The two components of population growth are the natural increase 
and net migration. 

Population growth = natural increase plus net migration 

or: 

Population growth = (births – deaths) + (arrivals – departures)

Natural Increase Net Migration



Natural Increase

• Natural Increase: the difference between births and deaths.

• Positive Natural Increase: More births than deaths. 

• Negative Natural Increase: More deaths than births. 

• No Natural Increase: Equal number of deaths and births.



Natural Increase

• For Puerto Rico, we can measure births and deaths with
administrative records which are often available for the previous
month or two in form of preliminary counts.

• These counts are produced by the Puerto Rico Vital Statistics
System.









Net Migration
• Net migration: difference between immigrants and emigrants 

for an area in a specific period of time. 

• Positive Net migration: more arrivals than departures 
(immigration).

• Negative Net migration: more departures than arrivals (out 
migration).

• Zero Net Migration: same number of departures than arrivals 
(immigration and out migration cancel each other). 



Net Migration

• For Puerto Rico, we can use passenger counts (incoming and
outbound) as an approximation of migration flows.

• This data is available through the U.S. Department of
Transportation, the Puerto Rico Port Authority or the Puerto
Rico Institute of Statistics.

• Usually available with one or two months delay, in form of
preliminary counts.





Balancing Equation and Population Estimation I

• When vital statistics and travel records are available we can use 
the balancing equation to estimate the population of a country. 

• The formula for this would be: 

Pn = P0 + (natural increase) + (net migration)

Pn = Population at the month of interest (n) 
P0 = Base population or population at the previous point  

of time. 

• We can keep doing this on a month-to-month basis and produce 
monthly estimates for the population of Puerto Rico. 



The demographic equation model for 
month-to-month estimates for Puerto Rico

2000-2010



Month-to-month population estimates

Puerto Rico, 2000-2010



56,086 people



56,086 people

1.51% difference



Month-to-month population estimates

Puerto Rico, 2010-onward





Take away message?

• Administrative records from government agencies, even preliminary
ones, can be used to assess the impact of climate disasters at the
population level.

• Administrative records have the potential of informing policy makers
about how the climate disaster affects demographic processes.

• Consistency in records and quality of administrative records held by
government agencies is an advantage

• Simple method to answer complex questions
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Comments or questions are welcomed!


