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Executive Summary 
A starting point for making decisions on the type and amount of humanitarian 
assistance is the availability of timely, accurate and reliable information on the number 
and location of people affected by a crisis. WFP uses this information in its response to 
more than 100 food security crises a year. When the number and location of people 
with food insecurity are known, a response can be more organized, targeted and 
timely. Without this information, a response can be insufficient, fragmented and 
delayed. To provide these numbers, WFP initiated a desk review to inventory the 
methods available to estimate total population size in a humanitarian crisis, to describe 
the strengths and weaknesses of each method and to provide guidelines on which 
methods to use and other pertinent information. 
 
The desk review consisted of interviews with staff of WFP and other agencies that 
respond to humanitarian emergencies; a literature review for articles on estimating 
population size; and the personal experiences of the author. In addition, on 26 
September 2006, WFP convened a technical meeting of practitioners from various 
agencies to discuss methods for estimating population in emergencies, their feasibility, 
remaining gaps in knowledge and the need for further operational research, guidance 
and training. The group’s comments have been included in the desk review. 
 
How Population Size Is Used. Staff from nine humanitarian agencies made these 
comments on how they use population size: 

• “It is the number of people affected or the number of beneficiaries.” 
• “It reflects our capacity to deliver humanitarian goods.” 
• “The number is often overestimated.” 
• “The final number is an agreement between the agency and the 

government.” 
• “The number is what the government wants the estimate to be.” 

 
In the acute phase, humanitarian agencies use population size estimates to advocate for 
people affected by the crisis and to justify funding appeals to donors. Estimates also 
help prioritize appeals when there are many emergencies and requests for funding. 
During the initial response, population size and location help plan and mobilize 
assistance and allocate resources to those in need. After the acute phase, more accurate 
estimates of population size and of the number of people with specific needs (food, 
water, shelter, immunizations, etc.) can be used to monitor and evaluate the response 
and become part of an exit strategy. 
 
Inventory of Methods. Several agencies provided handbooks, manuals and guidelines 
used to conduct emergency assessments. These documents contain brief descriptions 
of the methods used to estimate population size, comprising: 

• Counting the number of people passing entry or transit points when there 
are rapid population movements in a defined area;  

• Using low-level aerial photography or remote sensing when there are large 
numbers of displaced people in a large area;  

• Estimating the number of shelters and the average number of people per 
shelter when there is a small or orderly site; 
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• Estimating the total area of the site, counting all the people in randomly 
selected blocks of equal area and extrapolating the population density of 
these sites to calculate the total population when there is a large or 
unordered site. 

• Medécins sans frontières (MSF) published Rapid Health Assessment of 
Refugee or Displaced Populations, which described methods to conduct 
rapid counts of people in a small, confined areas and software, EPOP, to 
define the area to survey and calculate population size. These methods have 
been used successfully in refugee camps. 

 
Other people interviewed said that their agency had no standard method for estimating 
population size and that existing data were commonly used. They acknowledged that 
existing data had problems with being current, having large aggregations, different 
names for the same village and no estimate of migration. Finally, people said that 
every estimate should be cross-checked by other methods. 
 
Recommended Methods. Only a handful of reports or published articles are available 
on estimating population size in humanitarian emergencies. However, many articles 
describe and evaluate methods that estimate unique human populations, measure the 
abundance of plants and animals, or evaluate critical elements of these methods. While 
this desk review focused on reviewing articles on humanitarian emergencies, other 
methods are discussed because of their potential for use in estimating human 
population size. Another need expressed was to identify beneficiaries of a particular 
programme. This can be done by collecting additional information during a population 
estimate survey to estimate the total and beneficiary population size. 
 
Surveys use up time and resources and should be reserved for collecting data that are 
essential and not available from other sources. Consequently, the first step is to assess 
whether existing data can be used to estimate population size. This can be done by 
determining how the information was collected, what methods were used, who was the 
source of the information, how reliable they are, in what way might the information be 
biased and how recent the information is. If the data are not appropriate, the next 
decision is whether data are available to update information on population size. 
National census bureaux use several standard methods (component II, ratio correlation, 
etc.) that employ birth and death rates, migration, fertility and other demographic 
variables to update population size. These methods can be used in all types and phases 
of emergencies. 
 
The phase and type of emergency, type of population, migration, the geographical 
scale of the problem (in these cases, a large sub-national area) and security concerns in 
the area can also guide the selection of an appropriate method. In consideration of 
these factors, the following methods are recommended according to different 
scenarios. Each has been tested in the field and has shown promise: 
 

1. Sudden onset, immediately after a crisis in a large area with limited access 
and large population movements: 

o Flow monitoring when the population is moving across national borders 
or through major transportation routes. Implementation may be easier 
when movement direction is clear, unique and through a few routes or 
areas. 
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o Satellite imagery, night-time lights, or low-level aerial photography if 
the limitations on timely access, processing of imagery and cost can be 
overcome. 

2. Sudden onset, immediately after a crisis in a large area with limited 
access: 

o The Delphi method. 
o Satellite imagery, night-time lights, or low-level aerial photography if 

the limitations on timely access, processing of imagery and cost can be 
overcome. 

o Computer programmes such as WFP’s EarlyImpact Tool, FEWS Net’s 
“Enhanced Tools for Demographic Data Management” and population 
databases such as Landscan, Night-Time Lights and Gazetteere; 

3. Sudden onset, recovery phase: 
o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat) if 

approximate population size or relative size of settlements in target area 
is available. 

o Satellite imagery, night-time lights, or low-level aerial photography. 
4. Slow onset: 

o Delphi method to update the pre-crisis population. 
o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat) if 

approximate population size or relative size of settlements in target area 
is available. 

o Satellite imagery, night-time lights, or low-level aerial photography. 
5. Sudden or slow onset, any phase in a small area that is accessible: 

o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat). 

 
In addition to the type of disaster, the population group (nomads, internally displaced 
people) should be considered when selecting a method. Knowledge of the people and 
their culture can identify their pattern of movements and other key information. 
Appropriate methods for these groups are respondent-driven sampling and capture-
recapture. 
 
The ability of the surveyor to understand and follow procedures and data quality 
control, data analysis, interpretation and communication of results, are as important as 
the method used to estimate population size. 
 
Next Steps. Since the field of estimating population size in emergencies is new and the 
literature is sparse, much of the knowledge and experience lies with people who have 
conducted these estimates. The following activities are recommended to strengthen 
and improve population estimates: 

• Field-test methods to determine the operational aspects such as time, 
resources, cost, accuracy and difficulty of implementation. 

• Modify and field-test methods used in wildlife and biology to estimate the 
size of human populations and enumerate unique populations. 

• Develop guidelines to assess current data on population size. 
• Develop criteria on when to do a population estimate. 
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• Write case studies of specific emergency situations where population size 
was estimated (e.g. Chechnya, Goma, Grozny, Darfur). 

• Evaluate software that estimates population size. 
• Incorporate methods to estimate population size in population-based 

surveys such as nutrition, immunization, disease occurrence and mortality. 
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1. Introduction 
The Strengthening Emergency Needs Assessment Capacity (SENAC) project, funded 
by the European Community Humanitarian Office (ECHO), represents a major effort 
by WFP to improve emergency needs assessments. The overall goal of SENAC is to 
refine methods and guidance on key issues, including the role of markets in 
emergencies, the effects of food aid, chronic and transitory food insecurity and non-
food responses to food insecurity in emergencies. The project also aims to expand pre-
crisis information that can be used as baseline on household food security and risks in 
countries where this information is lacking or outdated (WFP, 2005c). Another 
methodological issue identified by SENAC was the need for methods for estimating 
population size in emergencies. The present desk review was conducted to inventory 
and evaluate these methods. 
 
The location and number of people affected by a natural disaster or complex 
humanitarian emergency serve as a basic measure of the scope and magnitude of the 
response (Kaiser et al., 2003). In the best situation, a government census or a recent 
survey provides the number and characteristics of people in the affected area and the 
number of people in need of assistance. Unfortunately, accurate and recent 
demographic information is often not available. When this information is unknown, 
incorrect, or late, the humanitarian response may be insufficient, misdirected, or 
delayed. Examples of challenges in obtaining accurate and timely population numbers 
in emergencies occurred in the Pakistan earthquake (IRIN, 2005; Chan, 2006), the 
Rwanda refugee crisis (Goma Epidemiology Group, 1995) and the Chechnya-Russian 
Federation conflict (Trier and Deniev, 2000).  
 
Demographic methods obtain information on population size, structure, distribution 
and characteristics of people living in an area. If there is sufficient information, the 
number of people affected or eligible for humanitarian assistance can also be obtained. 
The data can be used also for early warning, intervention planning, providing 
assistance to and protecting the population, monitoring and evaluating interventions 
and surveillance (NRC 2002). If not available, demographic information can be 
collected through a census, by screening children for immunization and registering 
refugees and from administrative records. 
 
 
2. General Comments on Population Estimates from Key Informants 
In order to understand the approach used by the humanitarian community to estimate 
the total number of people in an affected area or the number of people affected by an 
emergency, we interviewed key informants at WFP and other agencies that use total 
population size and number of beneficiaries to respond to humanitarian crises. The 
following quotes reflect common themes and beliefs expressed during the interviews: 

• “Existing data is the most common source for making estimates.” 
• “The right number helps put right amount of food in right place at right 

time and makes the response more efficient.” 
• “The ideal numbers would be the total population, the number of people 

affected and the number of beneficiaries.” 
• “Agencies just want a number.” 
• “Agencies are aware of limitations of the estimate and tolerate the 

numbers.” 
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• “Donors are increasingly asking for more accurate and specific numbers.” 
• “The estimate should include the margin of error.” 
• “The assumptions [used] to calculate the population should be included so 

that the agency can defend number when it is different from other 
numbers.”  

• “There is a need to triangulate data, to cross-check and see if it is accurate.” 
• “Rough estimates are adequate in the acute phase of a response.” 
• “There is a need to protect data especially when names of people are 

collected in an area in conflict.” 
 

Staff from three different agencies commented that they use WFP estimates because 
these numbers were often the first available. 
 
The informants were asked what the population number meant to them. Responses 
to this question reflect quite different interpretations, as illustrated below: 

• “The number of people affected describes the breadth and depth of the 
emergency”; 

• “How many people are in the impacted area and how many people are in 
need of help”; 

• “The tonnage our partners can send or our [WFP] capacity to deliver”; 
• “The estimates are agreements between the agencies and the government”; 
• “The number reflects what the government wants the number to be”; and 
•  “The number is the total number of people in the affected area but is 

sometimes used as the size of beneficiaries”.  
 
Regarding How is the number used? staff from humanitarian agencies responded that 
the number and location of affected people were the basis of how many resources they 
should send to the impacted area. However, once a number is obtained, local 
authorities, community leaders and agencies working in the area often meet to agree 
on a single, operational figure for planning activities. Ultimately, the final population 
number is affected by the accuracy of the data collected and by assumptions used to 
calculate population size as well as by the interpretation and politics of the situation. A 
problem with population estimates is the controversy that occurs when new numbers 
differ from previous ones and do not support political agendas. 
 
In the acute phase of an emergency, estimates of total or affected population are used 
in appeals to donors to describe the magnitude and scope of the disaster and to plan, 
mobilize and allocate resources. They can also prioritize appeals when there are other 
requests for funds. After the acute phase, more accurate estimates of population size 
and beneficiaries can be used to monitor and evaluate the response and become part of 
an exit strategy. 
 
Comments from the key informants on how the number was used included: 

• “To determine if a response is needed”; 
• “It tells you how much resources are needed”; 
•  “It gives you the location and number of people affected by a crisis and 

guides the magnitude and scope of the response”; 
•  “It increases the efficiency of the response and the credibility of the 

appeal”; 
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• “To help target correctly by reducing errors of inclusion or exclusion”; 
• “It helps to make appeals to donors more fact based”; 
• “Used to calculate mortality and morbidity rates”; 
• “Used to prioritized appeals, especially when there are competing appeals 

for limited funds”; and 
• “Used to monitor response, identify trends and provide information to 

reduce or end a response”. 
 
Awareness of the need for accurate and timely numbers extends from agency staff who 
provide direct relief to people in the impacted areas to agency staff who appeal for and 
provide funding. One of the key reasons for providing more accurate and timely 
numbers is the increased emphasis among donor agencies to “allocate humanitarian 
funding in proportion to needs and on the basis of needs assessments”—one of the 23 
principles and good practice of humanitarian donorship (OECD, 2004). 
 
With regards to the main methods used by their organizations or the methods they 
would like to use to estimate population numbers, informants provided written and 
spoken comments on the desirable characteristics of the method, including that it 
should:  

• “Vary with situation and be context-specific”; 
• “Use existing data before collecting own data”; 
• “Be able to fill data gaps through primary data collection”; 
• “Be fast, accurate and inexpensive”; 
• “Be simple, practical and valuable for programming”; and  
• “Enable [us] to collect other information as well”. 

 
 
3. Inventory of Methods Used to Estimate Population Size in 
Emergencies 
 
FEWS Net. In early 2006, this USAID-funded programme initiated a project entitled 
“Enhanced Tools for Demographic Data Management”. The goal of this activity is to 
provide reliable estimates of populations within areas affected by shocks such as 
drought, flood, or conflict (FEWS Net Surge Activity, April 2006). Software will be 
developed to calculate population size and the demographics of user-defined zones in 
ten FEWS Net sub-Saharan countries. Calculations will be based on geographic 
distribution of existing census data and by using a variety of algorithms. The 
population age and sex structures can be generated across any aggregation of 1 km 
area. These estimates will inform food security and early warning assessments on the 
population affected by any geographically defined event or condition. The activity will 
be completed in December 2006. 
 
International Committee of the Red Cross (ICRC). The organization uses 
population estimates to direct emergency response. While ICRD has no standard 
method, staff estimate population size and the method employed varies by staff 
experience and type of disaster. Some of the methods used have been aerial surveys, 
walks through the city, observation, counting number of houses while driving through 
the affected area, asking villagers in the area and observing the best and worse areas 
and estimating the average . 
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International Federation of the Red Cross and Red Crescent (IFRC). The 
organization does not have a standard method to estimate population size and uses 
estimates from the government and UNITED NATIONS agencies. However, the IFRC 
Guidelines for Emergency Assessment contains a procedure for producing crude 
population estimates (IFRC 2005). The “proportional piling method” is useful when 
estimating quantities and proportions, especially when working with people unused to 
quantifying data. In this method, a beneficiary is given beans or pebbles and asked to 
divide them into groups according to size of herd, amount of money, or number of 
people in the village. 
 
International Organization of Migration (IOM). People targeted by this 
organization are internally displaced people or refugees. IOM uses registrations to 
count these groups and uses those numbers for repatriation or resettlement activities. 
IOM does not have global standard guidelines for population estimates and the 
organization sees the need for standardization of methods that will allow it to compare 
countries. 
 
Médecins sans frontières (MSF). MSF uses the quadrat as the standard method to 
estimate the size of a population in the acute emergency phase. Other methods are 
described in Refugee Health (MSF, 1997) and Rapid Health Assessment of Refugee or 
Displaced Populations (Depoortere and Brown, 2006). One option is to conduct a 
census when refugees arrive. This is time-consuming, uses many resources, is not 
feasible when there are large influxes of new arrivals and must be updated for 
accuracy. Another method is to count the number of shelters in the target area and 
calculate the number of refugees per shelter to determine the size of the population. 
Population size can also be indirectly estimated by vaccination coverage or other 
programme activities that collect population-based data. MSF has also developed 
EPOP, an Excel tool for conducting rapid population estimates by area sampling.  
 
Office of the United Nations High Commissioner for Refugees (UNHCR). The 
refugee registration handbook states the conditions when an estimate is more 
appropriate than a registration and lists four methods for estimating populations 
(UNHCR, 2000): (1) counting people at entry or transit points; (2) using local 
administrative records such as a census or school enrolment; (3) using lists compiled 
by refugee leaders; and (4) extrapolating. The first three methods are simple and 
involve a few steps. Extrapolation estimates population by determining the total area 
of the camp, counting the number of shelters in three sample areas and determining the 
number of people per shelter. Aerial photographs or satellite images can be used to 
count the number of shelters. Population estimates are conducted in place of formal 
registration when there is insecurity, a rapid influx of people, or high occurrence of 
trauma or disease in arriving refugees. 
 
Office for the Coordination of Humanitarian Affairs (OCHA). The organization’s 
mission is to coordinate humanitarian response and it does not have an official method 
for estimating population, relying instead on other agencies to provide estimates. In 
2006, the Internally Displacement Division in OCHA launched a project with the 
Norwegian Refugee Council to prepare guidelines for field staff on how to count and 
profile IDP populations. 
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WFP. Annex B2 of the WFP Emergency Food Security Assessment Handbook 
contains guidance on estimating population numbers (WFP, 2005b). The method uses 
census or “official” figures and adjusts for population movement and growth. The 
annex also provides a brief description of four methods and guidance on when to use 
each one: 

1. When there are rapid population movements in a defined area—count 
number of people passing a certain point. 

2. When there are large numbers of displaced people in a large area—use 
aerial photography or remote sensing. 

3. Where there is a small or orderly site—estimate number of shelters and 
average number of people per shelter. 

4. When there is a large or disorderly site—estimate total area of the site, 
count the number of people in at least three randomly selected squares of 
10,000 m2 and extrapolate to total population.  

 
WFP has no standard method for estimating the affected population. When an acute 
need arises, the most common step is to use existing information. The initial estimate 
is made from a combination of pre-shock knowledge of the area, existing data, GIS-
based population extraction and best guesses. The initial estimate is refined with field 
visits, contact with communities and authorities and registration and verification 
activities.  
 
When no reliable figures are available, the method varies by country, type of 
emergency and available information. Information sources include WFP and agency 
staff who work in the affected country, news media covering the event, the Internet 
and LandSat. The organization is currently developing an EarlyImpact Tool to 
facilitate the identification of potentially affected populations, using modelling 
technology based on the best available data from a range of sources. 
 
The EarlyImpact Tool uses geographic and demographic data to estimate population 
size and provides the capacity to refine initial projections with information from 
different sources, such as international media, WFP needs assessments and field 
reports from Co-operating Partners. The EarlyImpact Tool is not a substitute for field-
based needs assessments and should instead be seen as an additional tool for WFP 
response. EarlyImpact Tool figures reflect the quality of the inputs and can be refined 
as additional and more current and accurate information is acquired. 
 
The EarlyImpact Tool uses population census data, population density distribution and 
parameters linking risk, hazard vulnerability, external reports (media, other 
international organizations) and internal reports (WFP field staff, WFP Co-operating 
Partners). In a short time, the GIS module and system analyze and compare the 
available inputs and calculate a population estimate. The system works at four 
different levels that reflect the increasing availability and accuracy of information 
during the early stages of an emergency operation:  

• Level 1 uses the latest population census or projection and the names of 
affected areas or towns to produce the total population estimates. Since rural 
areas are not accounted for, the margin of error is high (200 to 1,000 percent). 
The numbers are used in absence of any other population estimate and are 
typically produced within one day of the event. 
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• Level 2 identifies the affected area and uses worldwide population-density 
maps to produce population figures. The potential margin of error is 100 to 200 
percent and is usually appropriate for use one to two days after the event. 
Reliability of the estimate is subject to the quality of global population datasets 
and the precision of the limits of the affected areas. In the case of a specific 
type of emergency, such as a floods, volcanic eruption or hurricane, satellite 
images can provide valuable inputs to improve precision, subject to their rapid 
acquisition by the humanitarian community. 

• Level 3 creates a matrix of the type of disaster, the hazard intensity (distance 
from earthquake epicentre, speed of hurricane wind, etc.) and vulnerability 
(types of buildings, urbanization, livelihoods, etc.) to produce population 
figures for the affected area. The margin of error varies from 50 to 100 percent, 
and numbers are typically produced two to four days after the event. 

• Level 4 uses current information and data from the affected areas to refine 
estimates from the previous levels. The margin of error varies from 50 to 100 
percent, and the typical time range of availability is three to ten days after the 
event. 

 
WFP field staff from nine countries reported a number of difficulties in accessing and 
using population numbers (Annex II). A government census was the most common 
data source. Of the nine countries, four conducted a census in the past 10 years, two 
within 20 years and three more than 30 years ago. In the countries with a census of 
more than 10 years old, voter registration, agencies working in the region and local 
government bureaus provided more current population estimates. Four WFP country 
offices reported that data were easily accessible. In one country, costly documents and 
maps had to be bought from the government. The village was the smallest geographic 
level for which data were available in four of the seven countries, while two reported 
data available at the district level and one country at the sub-country level. Specific 
problems with the population datasets were that villages had different spelling or 
names, the government and UNITED NATIONS agencies had different population 
numbers, a census 20 years or older was used to make population projections and 
population migration was unknown. Staff from country offices expressed difficulties 
enumerating internally displaced people and needed help cross-checking information. 
 
World Health Organization (WHO). Annex 1 of the Rapid Health Assessment 
Protocols for Emergencies (WHO, 1999) contains a brief description of a rapid survey. 
The area under study is defined by drawing a map and local informants provide details 
as to where people live and what are the geographical features of the area. Fifty 
randomly chosen households or a cluster sample of households are chosen. While this 
method is used to conduct rapid health assessments, it can be modified to estimate 
population size. The handbook also states that there is no entirely reliable rapid 
method and recommends using a combination of several methods and comparing 
estimates. 
 
 
4. Literature Review of Methods Used to Estimate Population Size 
A handful of scholarly articles describe methods for estimating the total population in 
an impacted area or belonging to a specific group. The articles cite representative 
sampling or area-based or distance methods to estimate the population size. To 
estimate the number of people requiring specific assistance, additional information can 
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be collected to see how many people are in need of food, water, shelter, or medical 
care. While this desk review focuses on humanitarian emergencies, methods used in 
ecology and wildlife are also described because of their potential application for 
estimating the size of human populations. 
 
For the methods that determine the average household size in the sample, the 
definition of “household” can change as the crisis evolves and according to the context 
of the impacted area. For instance, after a sudden-impact natural disaster, a household 
can be defined as the group of people who “eat from one pot” and can change to 
people who “sleep in one tent”. 
 
Representative sampling methods estimate population size by randomly selecting 
households and determining the average household size. In this approach, each 
household has the same chance or a known chance of being selected. These methods 
are useful when there is good pre-event data on the population or when there is a list of 
all houses in the area. For such a method to be accurate, occupancy of the household 
must be verified. The main representative sampling methods calculate total population 
size by determining average household size and multiplying by the number of 
households in the area of interest, or by estimating the density of the sampled areas 
and multiplying the fraction of sampled areas to the total area of interest. 
 
Davis et al. (submitted) conducted a rapid population estimate of the residents in 
Orleans Parish in October 2005 and January 2006. Population displacement and 
migration from Hurricanes Katrina and Rita had changed the demographics and 
population of the city. In the October 2005 survey, a GIS programme selected random 
points. Survey teams navigated to each random point and administered a questionnaire 
to obtain occupancy and demographic characteristics. The estimated population in 
October 2005 was 181,000. In January, the survey was repeated using a sampling 
frame of addresses from the city water and sewage department (Stone et al., in 
preparation). The estimated population in January 2006 was 215,000 (Weaver et al., 
2006). The change in population from October to January occurred because people 
were moving into the city. 
 
Rose et al. (2006) assessed the accuracy of two different methods to measure crude 
mortality rate in Serif Umra Town in Darfur, Sudan. One survey used a two-stage 
30x30 cluster sample survey and the other used an Expanded Programme for 
Immunization (EPI) cluster sample. The systematic survey took less time (68 man-
hours) than the cluster survey (180 man-hours). While both surveys had similar crude 
and under-5 year mortality, the systematic survey had a smaller margin of error. 
 
Milligan et al., (2004) compared Hemophilus influenza type b vaccine coverage from 
two cluster sampling methods—the EPI 30x7 cluster sample and compact segmenting 
sampling—in the western region of Gambia. In compact segment sampling, clusters 
are selected with probability proportional to population and then a sketch map is drawn 
of every household in each cluster. The cluster is split into small segments and one 
segment is randomly selected. All households in the selected segment are surveyed. 
Point estimates of each survey were similar. In situations where quality of fieldwork 
can be guaranteed, the EPI scheme can give accurate and precise results. The compact 
segment sampling ensures objectivity in household selection and permits the 
estimation of total population size. 
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The strength of representative sampling is a reduction in bias toward selecting the 
households to be sampled and increased sampling efficiency. Ideally, the selection is 
made from complete list of houses in the impacted area. This rarely occurs and is a 
common limitation of representative sampling. In absence of a list, the number of 
houses in a village or the relative number of people or households in the impacted 
sampled areas can be substituted for a complete list of households.  
 
Area-based methods are a refinement of representative sampling. These methods 
extrapolate the number of people in a known area to a larger area. Brown et al., (2001) 
described an area-based method for estimating population in a refugee camp (hereby 
called the block method). In the first stage, a map of the camp is constructed by 
recording the distance and bearing between landmarks along the border of the camp. 
Blocks of equal area are then drawn on the map. In the second stage, survey teams 
navigated to five to twelve blocks and counted the number of people in each block. 
The average number of people per block is calculated and multiplied by the total 
number of blocks in the camp to estimate the total population in the camp. This 
method extrapolates the number of people per block to the entire camp and assumes 
that the population is distributed uniformly throughout the camp—a rare event. To 
adjust for uneven distribution, the camp is divided into density zones, the estimated 
population of each zone is calculated and density zones are summed to get the 
population of the entire camp. The authors conducted estimates in six refugee camps 
and each estimate took only one to two days. Unfortunately, the accuracy of the 
estimates could be examined in only one of the six refugee camps where the estimate 
of 45,000 compared favourably to a census conducted a few weeks later of 43,000. 
One concern is that the area of the refugee camp may include uninhabited spaces, such 
as schools, feeding centres, gullies and ponds. In addition, the method gives no 
guidance on number and size of blocks to count and relies on an empirical selection of 
density zones. 
 
Henderson (1999) conducted a field trial in refugee camps to evaluate the quadrat and 
method using simple random sampling. The borders of the refugee camp were drawn 
with GIS software and GPS instruments and a grid was laid over the map of the camp. 
The number of grids was at least ten times that of grids to be sampled and the size of a 
grid was sufficient to contain at least 20 households. A total of 45 75-by-75-meter 
grids were sampled and up to 6 households were surveyed in each grid. In the report, 
the population estimate from the simple random selection was similar to the camp 
census, while the quadrat method had a 15 percent higher estimate. Operationally, the 
simple random method was easier to implement because of its simplicity—just going 
to a pre-selected dwelling instead of marking out a 75-by-75 meter area, counting all 
the houses in the area and determining the number of people in six randomly selected 
houses. 
 
Grais et al., (2006) conducted a field test of the T-square and quadrat method in a 
refugee camp and compared both results with that of a recent census. The T-square 
method uses distance—from randomly selected houses and the nearest house—as a 
measure of an area’s density. In this method, surveyors navigated to random points and 
found the nearest house to the random point, called the primary house. Surveyors 
measured the distance (d1) from the random point to the primary house. They then 
found the nearest house (T house) in the half-plane that excludes the random point. 
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The distance from the primary house to the T house was then measured (d2). 
Surveyors also determined household size for the primary and T houses. The distances 
d1 and d2 represent density and were converted to population size. Thus, population 
size was calculated by knowing the density of houses and the average number of 
people per household. While both methods produced estimates and age distributions 
close to the census, the T-square method was complicated to conduct and for survey 
teams to understand. In contrast, the quadrat method was simple to perform and 
adaptable to a variety of field conditions. 
 
The advantage of area methods over representative sampling is that there is no need 
for a listing of households or population size of villages in the impacted area. 
However, the impacted area must be defined to allow spatial sampling to produce a 
representative sample. Block and quadrat methods assume that there is a uniform 
distribution of households within an impacted area, something that is not assumed with 
the T-square method. The T-square method yields more reliable results for population 
size than the quadrat method—you do not need size of sample area and the method is 
expedient and cost-effective. The disadvantages of the T-square method are that you 
must measure the distance from the transit line accurately and the method 
underestimates population density and size. 
 
Capture-recapture methods rely on catching and marking a random and 
representative sample of people and then releasing them back into the population. At a 
later time, another random sample of people is captured and the number of marked and 
unmarked people is counted. Samples must be independent and everyone in the 
population should have an equal chance of being captured. The method has been used 
to estimate population size for hard-to-reach people such as migrant workers, 
intravenous drug users, men who have sex with men and sex workers. 
 
Luan et al. (2005) used capture-recapture and the multiplier method to estimate the 
population size of men who have sex with men (MSM) in Southwest China. Over nine 
days, three rounds of capture-recapture were conducted in a bar and a bathhouse to 
yield a population of 949. The advantages are that the method is reliable and easy to 
practice. The disadvantage is that both data sources must use the same reference time. 
In the multiplier method, the total number of visits to nine places frequented by MSM 
and the average number of visits MSM made to these places were counted for 10 days 
to yield a population of 877. The service used must be within reach of the population 
estimated. The multiplier method was easy and smooth in practice and produced 
highly reliable results, but it was expensive. The capture-recapture method cost less in 
time and money and the three rounds could verify one another. The method produces 
the most reliable population estimates, can collect demographic information, is ideal 
for experimental studies and is more accurate than single sampling techniques. The 
disadvantages are that it is costly and time- consuming to conduct large capture-
recapture cycles, large sample sizes are needed, a high proportion of marked people 
need to be recaptured in second and subsequent samples and the tag must be 
acceptable to the receivers. 
 
Respondent-driven sampling (RDS) is often used to estimate the size and 
characteristics of hidden populations. This method combines “snowball sampling” 
(getting individuals to refer those they know, who in turn refer those they know and so 
on) with a mathematical model that weights the sample to compensate for collecting it 
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in a non-random way. RDS represents an advance in sampling methodology as it 
resolves the issue of non-probability sampling of small groups. This was accomplished 
by having respondents recruit their peers and having researchers keep track of who 
recruited whom and the number of social contacts each had and by using a 
mathematical model of the recruitment process to weight the sample to compensate for 
non-random recruitment patterns. Instead of estimating from the sample to the 
population, as in traditional sampling and estimation, respondent-driven sampling uses 
an indirect method. First, the sample is used to make estimates about the social 
network connecting the population. Then this information is used to derive the 
proportion of the population in different groups.  
 
Heckathorn et al. (2002) used this method to enumerate IV drug users, MSM and the 
homeless in Connecticut. Sampling began with recruiting initial participants who then 
sought other recruits. This proceeds in a series of waves. This approach reduces bias 
associated with the choice of initial participants, volunteerism and masking by using 
steering incentives for participation and recruiting participants. This resulted in a more 
representative sample, and volunteerism and masking were reduced. 
 
There are several advantages to respondent-driven sampling. First, the sample provides 
information about the people in the population and the network connecting them. 
Another desirable property is that sample data can be combined with institutional data 
to estimate the size of a hidden population. Previous methods for estimating the sizes 
of hidden populations did not allow for unbiased estimates of population composition. 
Respondent-driven sampling is also cheaper, quicker and easier to implement than 
other methods commonly used to study hidden populations.  
 
The Delphi method uses a small group of experts who go through several rounds of 
structured and anonymous information exchanges to make educated guesses about a 
population size and to arrive at an estimate on the final round (Dalkey, 1969). The 
main point of the Delphi method is to overcome the disadvantages of conventional 
committee action. Anonymity, controlled feedback and statistical response 
characterize Delphi. The group interaction in Delphi is anonymous in the sense that 
comments, forecasts and the like are not identified as to their originator but are 
presented to the group in such a way as to suppress identification. 
 
Archibald et al. (2001) estimated the population size of IV drug users and MSM with 
the indirect method, a population survey, capture-recapture and Delphi method. The 
indirect method used HIV sero-diagnostic information with data on HIV testing 
behaviour. Population-based surveys provided the proportion of the surveyed 
population who reported using intravenous drugs or MSM. The capture-recapture 
method used the number of individuals found in two or more IV drug user databases. 
The Delphi method used experts in three cities who had experience and knowledge in 
either drug use or MSM. The survey method provided the lowest estimates and 
probably had the lowest ability to access these populations. The other methods 
produced similar estimates. The authors concluded that any single estimate has an 
uncertainty and that several different estimates should be used to improve the degree 
of certainty. 
 
The outcome of a Delphi sequence is opinion. The results of the sequence are only as 
valid as the opinions of the experts who make up the panel. The panel viewpoint is 
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summarized statistically rather than in terms of a majority vote. In general, the Delphi 
method is useful in answering one specific, single-dimension question. There is less 
support for its use to determine complex forecasts concerning multiple factors. The 
disadvantage is that the estimate cannot be verified.  
 
Low-level aerial surveys employ planes, kites, or low-flying aircraft to photograph or 
observe the target area. The advantage of this method is that it is fast and can be 
cheaper than surveys carried on the ground and it can collect more detailed 
information than can satellite imagery. The disadvantages are an inability to 
distinguish between residential and non-residential buildings, because buildings tend 
to cluster; counting errors (counting out of area, undercounting large groups, failing to 
observe small groups); and variations in aircraft altitude that imply variation in the 
width of the strip observed or photographed.  
 
Sklaver et al. (2006) used a kite to take low-level aerial photographs of a refugee camp 
in Chad to estimate the number of people in the camp. They built a rig to hold a 
camera on a 3.7 m2  kite. The camera shutter was triggered by remote control. The 
camera took 48 photographs at 1.5 to 100 meters above the ground – 20 photographs 
contained images of houses, latrines, walls, or fences. The paper reports that kite aerial 
photography can be used to understand the geographic distribution of displaced people 
but does not estimate population size.   
 
The use of low-level aerial photographs should be considered despite the method’s 
technical, political and security challenges. These photographs take less time than a 
land-based survey, especially when access is impeded by the disaster itself, by conflict, 
or by topography and when living areas are widely dispersed. To take useful 
photographs, someone with aerial photography skills and equipment is needed. Costs 
are high and permission to fly over areas may be difficult to obtain. However, as a 
major logistics actor in many humanitarian missions, WFP may already be flying in 
the area and could accommodate a person to take aerial photographs. Estimates from 
low-level aerial surveys may be misleading because villages and landmarks may not 
be recognized from the air and factors that allow extrapolation from the number of 
settlements and settlement size to number people must be available. Only total counts 
and the general location of the population can be determined. 
 
Remote Sensing and Satellite Imagery 
Until recently, the only sources of population distribution were maps with the location 
of cities and statistical data from a national census or other surveys. The development 
of high-resolution aerial photography, satellite imagery and software and hardware to 
capture, manipulate, display and process this information introduced another 
dimension of population distribution. One method used to estimate population size is 
night-time lights. Each person has a space to live in and a light to illuminate his or her 
space. The more people there are, the brighter the lights. Thus, measuring the total 
brightness of an area can help estimate the number of people living there. By adding 
up all the lights in a larger area, population size can be obtained. 
 
The area lit by anthropogenic visible and near-infrared emissions has been estimated 
by using night-time data from the Defense Meteorological Satellite Programme 
Operational Linescan System (DMSP-OLS). The area lit is highly correlated to 
population size, gross domestic product and electric power consumption. The 
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resolution of the lights dataset is 1 km at the equator. One problem with the data is an 
overestimation of the population, especially in urban areas. Another problem is 
distinguishing fires and gas flares from lights associated with dwellings. 
 
Satellite images are another option for estimating population size. The first images of 
the Earth were taken in 1960 by TIROS-1, a weather satellite. Landsat, the largest 
programme to acquire satellite imagery, was instated in 1972. Early applications of 
Landsat focused on mapping, launching satellites to capture different light 
wavelengths and developing software to process the images. Applications of satellite 
images have evolved to include land cover, urbanization and human population census. 
 
Satellite imagery has not been useful in acute emergencies because of the time needed 
to obtain images and process the data (around eight days), although this time is rapidly 
decreasing with technology advances and additional satellites. One reason for the 
delay is that the position of the satellite is essential. The sun is the major source of 
light and weather conditions and the hour  must therefore be ideal to create reasonable 
images. Another reason is that the cost of acquiring imagery is still high. There is free 
access to some images, but they often have low resolution. Most satellite imagery does 
not have the resolution to count individual people and thus the number of structures in 
a settlement, settlement size, or groundcover is used as a surrogate for population size. 
While increases in spatial resolution will increase the variety of structures that can be 
visualized, the detail of the image becomes more complex and may cause problems 
with image recognition and classification. However, satellite imagery can be a tool for 
cross-checking data and identifying the general location of people, when combined 
with existing data and local knowledge. Imagery obtained from this method can be 
useful for slow-onset crises and assessments conducted in the recovery phase of 
disasters. Furthermore, the access to and cost and quality of satellite imagery is 
expected to improve, in particular with the launch of the next generation of European 
satellites and the development of consortia such as Disaster Monitoring Constellation, 
which are reducing cost and time to produce satellite imagery.  
 
 
5. Use of Existing Data to Estimate Population Size 
The first step in estimating the size of a population is to determine if existing data is 
sufficient. Existing data is also called secondary data, while data collected directly is 
called primary data. Existing data should be collected and analysed to clarify the 
context of the affected area, determine what information needs to be collected, save 
time and cost and streamline information gathering. Some of the parameters to 
consider when using existing data are: 

• Is the data easily available? 
• What resources are needed to access the data files? 
• What time and resources are needed to create a useable dataset? 
• Have there been changes in population (deaths or movements) that would 

make the data inaccurate? 
• Is the demographic composition of the dataset similar to the population of 

interest? 
• What are the linkages of the dataset (livelihood zones, urban/rural areas, 

vegetation etc.) with the current shock/emergency situation? 
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In their handbook on emergency assessments (IFRC, 2005), IFRC published the 
guidelines for reviewing secondary data. Agencies that conduct population estimates 
can use these guidelines to determine if the data are sufficient or their quality 
acceptable. Responses to these questions can help assess the usefulness of primary 
data: 

• How was the information collected? 
• What methods were used to collect data? 
• Who is the source of information and how reliable are they? 
• In what way might the information be biased? 
• How recent is the information?  
• Is the information based on facts or opinions? 
 

The IFRC handbook also emphasizes that the results should be cross-checked with 
other surveys, samples, or databases. One example is doing a small survey such as on 
the number of children under 5 and comparing the survey results with the results from 
the existing dataset. Another way is by comparing different datasets for the same 
population, comparing data for the area of interest with data from a model or 
neighbouring area and examining data for internal consistency (percentage of men and 
women of certain age similar to estimates for the population). 
 
Estimates tend to be more accurate at the national than sub-national level because 
national figures are less likely to change with internal migration than regional figures 
and local regions may experience large population changes due to a disaster. Errors in 
sub-national areas increase with increasing detail in the population estimate, with the 
use of indirect data (school enrolments, voting, immunization coverage, etc.), with 
low-quality input data, with increasing time between the base population and the 
estimation date and with simpler mathematical methods to calculate population 
(Raymondo, 1992). 
 
Many national census bureaux and international organizations use four methods 
(component II, ratio-correlation, administrative records and cohort) to update a census 
and estimate population size (Smith and Mandell, 1984). The methods apply specific 
formulas and available demographic variables. Government offices (Statistics, 
Economics, Labour, Development, etc.) or agencies that conduct surveys may have 
these figures: 

• Fertility: as measured by the crude birth rate, i.e. the number of children born 
alive per year divided by the total population; 

• Child-to-woman ratio: number of children to the number of women of 
reproductive age; 

• General fertility rate: number of children born to each woman; 
• Mortality: as measured by the crude death rate, i.e. the number of people who 

die per year divided by the total population; 
• Age-specific death rate: age of decedent divided by number of people of same 

age; 
• Infant mortality rate: number of infants who died divided by total number of 

infants born; 
• Migration: as measured by crude net migration rate, i.e. the number of people 

who entered the country minus the number who left; 
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• Migration ratio: number of people who moved into a country divided by the 
number of people who left. 

 
1. Component II (COMP-II) uses vital statistics data (birth and death data) to 

measure the natural increase from the last census. The following formula is 
use to estimate the population size: 

 
  Pi,t = Pi,0 + (Bi - Di + Ii - Ei) + uiPi,0 
   
             Pi,t = population estimate for area i at time t,    
             Pi,0 = population in area i at beginning of period, 
             Bi  = births in area i since beginning of period, 
             Di = deaths in area i since beginning of period, 
             Ii  = international immigrants to i,  
             Ei = international emigrants from i and 
             ui = estimator of rate of net internal migration to i. 
 

2. Ratio-correlation (R-CORR) is a regression method in which changes in 
population are related to changes in indicators of population change, such as 
school enrolment, the number of voters, the number of passenger car 
registrations, and occupied housing units. In the ratio-correlation model used 
by Puerto Rico, a multiple-regression equation is used to relate changes in the 
distribution of births, deaths and housing units to changes in the population 
distribution among municipalities. For both the development of the regression 
equation and the computation of the population size, ratios of percentage 
shares in the later year to corresponding percentage shares in the earlier year 
are calculated. 

 
3. Administrative record (AD-REC) uses births, deaths, school enrolment, 

social insurance, building permits, driver licenses, voter registration and tax 
returns to estimate population size. Each record reflects a facet of population 
structure and change that may be useful for constructing estimates and 
projections, or for tracking demographic trends. These records can deal with 
employment, tax, voter, property ownership, professional licenses, housing, or 
schooling. 

 
4. Cohort component method traces people born in a given year through their 

lives. As each year passes, cohorts change due to mortality and migration 
assumptions. Applying fertility assumptions to women of childbearing age 
forms new cohorts. The projection is based on age in the population by five-
year blocks, subjecting each group to age- and sex-specific mortality, fertility 
and net migration regimes. The principle of the method is to calculate the 
survival rate in the population with the age-specific mortality schedule and 
then add in age-specific migration to complete the estimates for each age 
group. A majority of population projections today use the cohort-component 
method. This method makes separate and independent projections of fertility, 
mortality and migration. The results of these three projections are then 
combined into the equation: 

  
 Pt = P t-1 + B t-1, t, – D t-1, t + NM 
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Pt population at time t 
P t-1 population at time t-1 
B t-1, t  births in the interval from time t-1 to time t 
D t-1, t deaths in the interval from time t-1 to time t 
NM net migration, in the interval from time t-1 to time t 

 
Smith and Mandell (1984) compared four population estimation methods: housing 
unit, component II, ratio correlation and administrative records. The housing unit 
calculated population size by multiplying the number of households by the number of 
people per household. The component II method used vital statistics to measure natural 
increase and elementary school enrolment to estimate net migration. The current 
population is the population from the most recent census plus the natural increase and 
net migration. Ratio correlation related changes in the population to changes in school 
enrolment, tax returns, car registrations and employment. Administration records 
refined component II by using changes in address on tax returns as a measure of 
migration. The authors concluded that the housing unit method, a simple form of ratio-
correlation, had a smaller average absolute percentage error, displayed much less 
downward bias and had more small errors and fewer large errors than the estimates 
produced by the other methods, especially for large counties. 
 
Errors in the fertility rate will result in considerable errors in total population. Errors in 
the mortality rate produce significant error in size of elderly, insignificant error in size 
of working population and some error in total population. Errors in the migration rate 
will have a small error for estimates that are close to the base population and thus a 
small error in total population. The error in total population will increase from the time 
of the base population. 
 
Methods to use when there is missing data 
There may be situations when information used to estimate population size is not 
available for the target population but is available from a population in another 
jurisdiction, another time period, or another group of people. This can occur when 
disaggregated fertility rates are not available and national rates are used, when infant 
mortality rates are absent and crude mortality is available, or when school enrolment 
figures are overestimated but polio national immunization days count the number of 
children under 5. Schaible (2000) described methods to estimate population size when 
data are missing: by substituting a known average as an estimate of the targeted 
population average; by post-stratification, or dividing the sampled population into 
different categories after the survey; by hot deck imputation, or replacing missing 
variables of interest by values from another jurisdiction; or by cold deck imputation, or 
replacing missing variables of interest by values from earlier surveys.  
 
Cai (2005) refined a method for estimating population for areas whose boundaries are 
different from those for which the data were originally observed. For their 
convenience, different agencies use spatial zones to collect and report demographic 
data. Some of the spatial zones include counties, labour market areas, livelihoods, or 
hydrologic areas. A sudden-onset emergency can affect people in areas that cross 
spatial zones. Consequently, data from source zones must be imputed to target zones. 
The solution involves the use of spatial interpolation and a statistical model to compute 
the variance of the population estimate.      
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6. Proposed Methods for Estimating Population Size in Emergencies 
Each type of emergency affects the impacted area and people living in the area 
differently. Natural phenomena that strike suddenly, such as earthquakes, tidal waves 
and floods, may cause significant destruction and many deaths and injuries but may 
not result in large population movements. Slow-onset disasters such as famine or 
drought generally produce more population movements than deaths and complex 
emergencies can cause significant numbers of deaths and sudden and large population 
movements. Each of these scenarios calls for a different approach to estimating 
population size. Other elements must be considered, such as the characteristics of the 
area where the impacted people reside—for instance, a vast sub-national space such as 
South Sudan or the river basins in Mozambique, or a concentrated area such as where 
refugees are located in Tanzania, or the fluidity of population changes as in Darfur. 
 
In the first days of a sudden-onset emergency, the first step is to identify, acquire and 
assess existing data from local government agencies and local or international agencies 
working in the affected area. The next step is to evaluate the quality and 
appropriateness of the data. If the data are unsatisfactory, methods such as component 
II or ratio-correlation can update the population figures. The Delphi method can gather 
local experts, key informants and other knowledgeable people to estimate population 
size. The WFP EarlyImpact Tool can provide rapid estimates of the total population in 
the affected area. Finally, low-level aerial photography or satellite imagery can be used 
to locate the population and provide crude population estimates. The initial figures will 
probably have a large margin of error and can be updated as the international media, 
needs assessments and field assessments from various agencies report more accurate 
and current information. The estimates are not a substitute for field-based needs 
assessments and the figures reflect the quality of the inputs. 
 
While these methods can estimate the total population quickly, land-based surveys 
take time and resources and should be reserved for collecting data that are essential 
and not available from other sources. The most appropriate method considers the 
accuracy, complexity, resources, implementation and time to complete the survey. 
Selection of a method will also take into account the availability of “pre-crisis” 
information, including a list of households, population size, the location of the 
impacted population and whether the assumptions in each method are applicable. The 
use of a probability sample depends on knowing the approximate size of the 
population or number of housing units and the location of people in the target area. 
However, even when the number of people or housing units is available, a survey to 
estimate the population in an area may be appropriate because population movements 
change the number of people in an area, the existing data can be old or unreliable or 
cannot be disaggregated or aggregated to the area of interest, or because the number of 
beneficiaries needs to be known. 
 
The humanitarian community classifies emergencies by time (sudden or slow), cause 
(natural or complex) and phase (pre-crisis, impact, or recovery). Each classification 
affects the population differently in terms of the number of people killed, injured, or 
displaced and whether people have to leave the impacted area. Because of the 
characteristics of each emergency, one method may be more appropriate than another. 
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The following methods are recommended in these scenarios:  
1. Sudden onset, immediately after a crisis in a large area with limited access 

and large population movements: 
o Flow monitoring when the population is moving across national borders 

or through major transportation routes. Implementation may be easier 
when movement direction is clear, unique and through a few routes or 
areas. 

o Satellite imagery, night-time lights, or low-level aerial photography if 
the limitations on timely access, processing of imagery and cost can be 
overcome. 

2. Sudden onset, immediately after a crisis in a large area with limited 
access: 

o The Delphi method. 
o Satellite imagery, night-time lights, or low-level aerial photography if 

the limitations on timely access, processing of imagery and cost can be 
overcome. 

o Computer programmes such as WFP’s EarlyImpact Tool, FEWS Net’s 
“Enhanced Tools for Demographic Data Management” and population 
databases such as LandScan, night-time lights and Gazetteere; 

3. Sudden onset, recovery phase 
o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat) if figures on 

approximate population size or relative size of settlements in target area 
are available. 

o Satellite imagery, night-time lights, or low-level aerial photography. 
4. Slow onset 

o Delphi method to update the pre-crisis population. 
o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat) if figures on 

approximate population size or relative size of settlements in target area 
are available 

o Satellite imagery, night-time lights, or low-level aerial photography. 
5. Sudden or slow onset, any phase in a small area 

o Representative sampling (i.e., EPI cluster, simple random, stratified). 
o Density (T-square) and area methods (block and quadrat). 

 
In addition to the type and phase of the emergency, methods can also be based upon 
data availability:  

1. When a list of households and their location is available—representative sample, 
such as a stratified or random sample, a simple cluster or two-stage cluster 
method such as the EPI method. This method can be used for sudden-onset 
disasters such as hurricanes, tsunamis, or floods or for slow-onset disasters such 
as a famine or drought, or for small and orderly sites. 

2. When no list of households is available but the location and relative population 
size of the villages and towns are known—a two-stage cluster method can be 
used, first, to identify smaller areas to sample and, second, to select households 
to survey within the smaller area.  

3. When no list or maps of households and no information on their location or 
population size is available—the quadrat method or T-square method provides a 
measure of density in the impacted area. 
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In addition to the type of disaster, the specific group (e.g., nomads, internally displaced 
people) should be considered when selecting a method. For nomads, an in-depth 
knowledge of the people and their culture can identify their pattern of movements; 
other key information should be collected before beginning a survey. The following 
recommended approaches are listed by the time the estimation is required: 

• In the pre-crisis phase, a baseline (e.g. number of people for a given area 
susceptible to shock) needs to be estimated. There is time to obtain reliable 
information on the population of the specific group. Recommended methods 
include a census or low-level aerial photography. 

• Immediately after a shock, there is a need to produce an operational figure of 
the affected population within 10 to 15 days. Recommended methods include 
Delphi, interviews with key informants, respondent-driven sampling and any 
credible firsthand information (e.g. aerial view or any sort of observation). 

• In the recovery phase, a registration or census would be most appropriate. 
 
In general, the methods used immediately after a crisis have high margin of error 
(greater than 50 percent), while the methods used in the recovery phase have a much 
lower margin of error (10 to 15 percent). Capture-recapture and respondent-driven 
sampling are highly suitable for defined populations such as nomads and internally 
displaced people and can be used in all phases of a crisis. Since the Delphi, computer 
programmes, satellite imagery and low-level aerial photography are not ground-based 
assessments, they are all suitable for areas with insecurity and low access. 
 
 
7. Additional Considerations 
Surveyors’ training, the ability of surveyors to follow procedures, data quality control 
and analysis and interpretation and communication of results are as important as the 
method used for the estimate. Surveyors should have adequate training in finding the 
houses to be surveyed an d in administering and recording the responses. Each 
surveyor should have a manual that explains how to conduct the survey and document 
the problems that occur. Managers should be present in the field to provide support to 
the surveyors and ensure that the questionnaires are completed and the responses 
recorded accurately. 
 
The surveyors must also be able to obtain accurate responses from interviewees. The 
affected people may inflate numbers and the severity of the situation if they associate 
the information they provide with assistance from humanitarian agencies. 
 
The accuracy of the estimate must be balanced with the time it takes to produce it. 
Participants in the September 2006 technical meeting proposed a margin of error of 20 
to 30 percent in the 10 to 15 days after the emergency and 10 percent thereafter. 
 
Along with an accurate estimate, the interpretation and communication of the data is 
equally important. “You may conduct the best needs assessment in the world, but if 
they cannot be translated into terms that decision-makers can use in establishing 
priorities for resource allocation, they are of strictly limited value. It is essential to 
present the results in summary forms that are simple, clear and compelling” (WFP 
2005c). 
 



                                                                  32 
 

 
8. Recommendations for Future Activities 
The field of estimating populations in emergencies is new. There are only a handful of 
articles published in the scientific literature and a few reports describing these 
methods. Much of the knowledge and experience lies with the people who conduct 
these initial estimates during a humanitarian emergency.   
 
Some organizations are currently working on methods for estimating population size in 
emergencies. FEWS Net initiated a project on Enhanced Tools for Demographic Data 
Management to provide reliable estimates of populations within areas defined by a 
specified feature, such as a drought, flood, or conflict. The activity will be completed 
at the end of 2006. The National Academies of Science (USA) convened a committee 
on the Effective Use of Data, Methodologies and Technologies to Estimate Sub-
National Populations at Risk. This ad hoc committee set up a group of experts to 
improve demographic data, methods and tools and their application to better identify 
populations at risk and to improve decisions on humanitarian intervention, disaster 
relief, development assistance and security for those populations at sub-national scales. 
A report is due in December 2006. IFRC drafted a toolkit for country staff to conduct 
emergency assessments that contain guidelines for assessing existing data and methods 
for conducting population estimates. 
 
The following activities can strengthen, improve and streamline population estimates: 

1. Issues to address to improve and evaluate specific methods: 
• Develop guidance on evaluating the quality of secondary population data. 
• Develop guidance on updating secondary data. 
• Develop procedures on making best estimates given insufficient data. 
• Field-test survey methods that have been previously used to estimate 

population size to determine and compare operational characteristics. 
Different agencies and organizations should conduct structured pilot studies 
in various settings, including urban contexts, camps, host communities and 
where there is population movement, to assess each method. In addition, 
the potential risks and benefits of each need to be clarified, as well as their 
appropriateness according to the size of the area concerned (e.g. nationwide 
or province-wide estimates, smaller camp settings). 

• Adapt and field-test methods used in wildlife and biology to estimate 
human populations. 

• Integrate population estimate in nutritional, food security and immunization 
surveys to report not only the percentage of people with a condition but 
also the number of people with this condition. This can be accomplished 
using representative sampling. However, a population estimate has a few 
more steps. Estimates need to document occupancy (i.e., whether the 
housing unit is inhabited) and there should be no replacement if a 
household is vacant, repeat visits, or the use of proxy to document 
occupancy. 

• Develop methods on how to conduct estimates in insecure areas. 
• Evaluate software that estimates population by comparing estimates using 

different software: 
o Exeter Software contains programmes on mark-recapture, quadrant 

sampling, line transects, distance methods, spatial pattern, sample 
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size and sampling (www.extersoftware.com). The company 
compiled all the programmes from Kreb’s Ecological Methodology 
text used to calculate the abundance of plants and animals by mark-
recapture, quadrant sampling, line transects, distance methods and 
spatial pattern. The software also contains programmes to calculate 
sample size. The cost in 2006 was US$150 per user. 

o GeoNumero contains modules where the user can select the method 
(www.hyohrrdb.hdm.com/geonumero). The methods in the software 
include T-square, quadrant and simple random sampling. The 
software also provides the user with step-by-step instructions to 
conduct the survey, analyse the results and produce reports. 
Software is in beta testing. 

o Medécins Sans Frontières developed E-Pop, an Excel tool for 
conducting rapid population estimates by area sampling that assists 
the user with preparation of the survey and analysis of the data. 

• Develop capacity to conduct aerial surveys when WFP is airlifting supplies 
and in the interpretation of satellite imagery. 

• Identify external expertise and develop guidance in remote sensing. 
 

2. Issues to address to improve all methods: 
• Determine how accurate the estimate must be. 
• Conduct a sensitivity analysis to determine how the accuracy of the 

population estimate affects the response effort. 
• Describe the consequences of a wrong estimate, explicitly when there are 

errors of exclusion and inclusion. 
• Conduct a cost-benefit analysis to see if the estimates save time, money and 

resources. 
• Report the method and assumptions used along with the population 

estimate produced. 
• Develop training manuals and toolkits for in-country staff for methods used 

in the field. 
• Carry out case studies of where the population was estimated to serve as a 

training exercise:  
o Chechnya in Figures, Tom Trier and Kharon Deniev, 2000. 
o Grozny Household Survey, Tom Trier and Kharon Deniev, 2001.  
o Darfur, WFP, 2004. 

• Create pre-crisis databases with population size and demographic 
characteristics. 

• Advocate for a United Nations joint population estimate. 
• Develop more specific criteria for selecting the most appropriate method, 

based on the type and quality of resources available (e.g. by expanding the 
table in Annex IV); 

• Use a decision tree to determine the first steps to be undertaken. 
 
Field-testing the proposed methods (including ones from biology and ecology) is a 
priority and should be undertaken as soon as possible. The testing should be a 
collaborative effort among all participating agencies and the final guidance should be 
relevant to the wider humanitarian community. The process can be initiated through 
the group invited to the technical meeting. The agencies could take advantage of 
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planned assessments to test the methods and provide feedback to the working group. 
The SENAC Advisory Group of Experts could also be used as a channel to invite 
agencies that are not represented to join the efforts of the working group, such as 
NGOs or universities. Exchanges among members of the working group could take 
place by e-mail and through the WFP/ODAN-managed Community of Practice. 
 
 
9. Databases 
Databases that can be used to estimate population size were identified for this desk 
review. The ideal database would be low-cost and accurate, with a resolution at one 
hectare and should contain key demographic and socioeconomic characteristics such 
as income, infrastructure, livelihood zones and location of affected population. 
Unfortunately, such databases are not available for all countries and information is 
generally not available at the sub-national level. The author accessed these websites at 
the time of the publication of this desk review but has not reviewed their ability to 
provide data to conduct population estimates. Some of the databases with population 
information include: 

• International Programs Center, United States Census Bureau contains a 
database of 228 countries and small areas. The International Data Base (IDB) is 
a computerized source of demographic and socioeconomic statistics for 
countries and areas of the world. The IDB combines data from country sources 
(especially censuses and surveys) with IPC’s estimates and projections to 
provide information dating back as far as 1950 and as far ahead as 2050. 
Because the IDB is maintained at IPC as a research tool in response to sponsor 
requirements, the amount of information available for each country may vary. 
The major types of data available in the IDB include population by age and 
sex, vital rates, infant mortality and life expectancy, fertility, marital status and 
family planning (http://www.census.gov/ipc/www).  

• The United Nations Statistics Division collects, processes and disseminates 
statistical information on 208 countries and areas. The lowest resolution is 
country level but the population size of capital cities and cities of 100,000 or 
more people is also available. The datasets contain demographic information 
on births, deaths, migration and other characteristics  
(http://unstats.un.org/unsd/demographic/products/dyb/default.htm 

• UK Charity Mapmaker Trust disseminates easy-to-use tools that can create 
simple digital maps. Formats are widely accessible and useable with older 
hardware, low-cost software and minimal training. Currently offers 
downloadable vector and raster files of the entire African continent 
(www.bridges.org). 

• The Nighttime Lights dataset contains the first satellite-based global inventory 
of human settlements derived from night-time data from the Defense 
Meteorological Satellite Programme (DMSP) Operational Linescan System 
(OLS). The DMSP-OLS has the unique ability to observe faint sources of 
visible near-infrared emissions present on the Earth’s surface, including cities, 
towns, villages, gas flares and fires, by collecting low-light imagery through 
polar orbiting satellites.  
www.ngdc.noaa.gov/dmsp/global_composites_v2.html 

• MEASURE DHS (Monitoring and Evaluation to Assess and Use Results, 
Demographic and Health Surveys) has provided technical assistance to more 
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than 200 surveys in 75 countries and advanced global understanding of health 
and population trends in developing countries (www.measuredhs.com). 

• Gridded Population of the World contains population datasets produced by 
CIESIN (Centre for International Earth Science Information Network). The 
dataset contains 127,105 census estimates, a mean spatial resolution of 31 km 
and population figures for 253 countries. The data inputs are solely 
administrative boundary data and population estimates associated with the 
administrative units. (http://sedac.ciesin.columbia.edu/gpw/index.jsp). 

• LandScan Global Population Project is a worldwide population database at 30-
by-30 resolution for estimating populations at risk. The database is a collection 
of the best available census counts (usually at sub-province level) for each 
country and distributes population according to four primary geospatial input 
datasets: land cover, roads, slope and night-time lights, which are key 
indicators of population distribution. LandScan uses the National Imagery and 
Mapping Agency’s (NIMA) Vector Map (VMAP) series data and Digital 
Terrain Elevation Data (DTED) for global coverage of roads and slope 
respectively (http://www.ornl.gov/sci/landscan/index.htmldatabase). 

• Digital Chart of the World is a set of computerized maps with geo-referenced 
datasets for settlements and jurisdictions at a scale of 1:1,000,000. The DCW 
database has 16 layers, with one layer with points and polygons of populated 
places (http://www.maproom.psu.edu/dcw/). 

• The World Gazetteer provides a comprehensive set of population data and 
related statistics. Data is available by country, largest cities, towns and places 
as well as metropolitan areas (http://www.world-gazetteer.com/). 
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ANNEX I: Terms of Reference, Scope and Desk Review Process 
 
Terms of Reference. This desk review inventories methods for estimating populations 
and describes the strengths and weaknesses of each method. Recommendations will be 
made on methods and tools to estimate population numbers for Comprehensive Food 
Security and Vulnerability Analysis (CFSVA) and for emergency needs assessments 
(ENA). Recommendations to improve available methods and tools and to disseminate 
them will be proposed. Finally, population datasets providing information to WFP for 
its assessments and contingency plans will be identified. 
 
Scope. The desk review will concentrate on methods and population databases that are 
used or can be used in the context of sudden or slow-onset natural and man-made 
disasters before or after they strike. The focus should be on the contexts where WFP 
would require population estimates numbers and key demographic parameters. The 
intended users of this desk review are WFP staff—Emergency Needs Assessment 
Branch, Vulnerability Analysis and Mapping Branch, Emergency Preparedness and 
Response Branch, WFP country offices and NGO partners. 
 
Desk Review Process. Staff from WFP and other agencies that conduct population 
estimates or use such estimates were interviewed to obtain background information on 
the use of the numbers and on the methods and tools available or used by each 
organization to estimate populations. The interviews occurred in May 2006 and asked: 

• What does the number represent? 
• How is the number used? 
• What are the methods used by your organization? 
• What other methods have you used? 

 
Agencies’ staff also provided manuals and reports that described methods for 
estimating population size. In addition, a literature search was conducted to identify 
methods. Additional insights came from personal experiences conducting population 
estimates in refugee camps in Africa and in parishes in New Orleans, Louisiana, that 
had large population movements due to Hurricane Katrina in 2005. 
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ANNEX II Summary of Interviews with WFP Country Office 
Officials on Existing Methods and Tools Used to Estimate Population 
 
Afghanistan 
The situation in Afghanistan is very good; there are various sources, the information is 
frequently updated and easily accessible and is disaggregated at the village level. The 
Afghanistan country office hasn’t made any requests. 
 
Chad 
The information in Chad is not updated; the last census dates back to the 1980s. The 
data on refugees and IDPs are more accurate because they are collected by local 
authorities and local NGOs through screening and registration. Anyway, this 
information must be cross-checked and updated because of the constant movement of 
people. Another source is the National Institute of Statistics, which provides 
publications that are not considered very reliable. The data are disaggregated by region 
and, at the request of the authorities, sub-prefecture. The Chad country office has 
asked for clear guidelines on the definition of IDPs and for  a more structured chain-
of-command for  information. 
 
Côte d’Ivoire 
The overall situation in Cote d’Ivoire is quite good regarding the amount of 
information and its accessibility. The level of disaggregation is satisfactory, although 
population movements and the merging of districts sometimes make it hard to track 
down a desired village. The Cote d’Ivoire country office has asked for guidance on 
methods of data extrapolation from the available sources, as well as for guidance on 
methods of cross-checking information obtained from locals and clarification on the 
involvement of various United Nations agencies in population assessment. 
 
Democratic Republic of Congo 
The DRC country office does not have an official updated source of information; the 
last census dates back to 1983. The numbers of IDPs, refugees and returnees are 
estimated with the help of UNHCR. Other assistance comes from the University of 
Kinshasa and from international and local NGOs. 
 
Ecuador 
The quantity, availability and disaggregation level of the information is quite good. 
The data are always reliable and are updated weekly by the civil defence working in 
the field and by government-based EFSA. The only area that needs more accurate data 
is food security. In the event that a VAM study is conducted, the Ecuador country 
office suggested using information from the Government. For other emergency 
operations, the country office has found alternative methods of estimation through 
UNHCR, the Ministry of Foreign Affairs and through agreements with ministries. The 
country office has asked for assistance in finding a methodology for the collection and 
compilation of information. 
 
 
 
Liberia 
The main available figures from the Institute of Statistics and Geo-Information 
Services are not very reliable. They are based on a 1984 census and are adjusted by 
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taking into account natural birth rates. A census is planned for 2007, which should 
result in the collection of reliable data. The Humanitarian Information Centre is a very 
valuable source of data and is currently used for VAM baseline implementation. The 
Liberia country office has asked for a test of Landscan in the country. 
 
Nepal 
The information in the Nepal country office is quite consistent and reliable and is also 
easily accessible. There is good interaction and exchange of information between 
United Nations agencies and NGOs. The disaggregation is at the ward (village) level, 
which is a problem because of the different sizes of wards, some of which are very 
large. The Nepal country office doesn’t have any problems getting the numbers but has 
asked for assistance in understanding population distribution over the territory. 
 
Sudan  
The Sudan country office has indicated a discrepancy in the findings between the north 
and south. Northern Sudan has big difficulties estimating population because of large 
movements of IDPs and returnees. Official data from the Central Bureau of Statistics 
dates back to 2003 (census) and the disaggregation is at the state level. Updates are 
made according to population growth rate and are not very reliable.  Southern Sudan 
has more reliable information, most of it from the 2002 and 2003 polio immunization 
drive conducted by the New Sudan Centre for Statistics and Evaluation (NSCSE) and 
UNICEF. This information was updated in 2004. The disaggregation is at the county 
level, although the boundaries keep changing, making it hard to have an accurate 
dataset. The Sudan country office has asked for guidance on how to estimate 
population at the lowest level of disaggregation. 
 
Zimbabwe 
The Zimbabwe country office has various sources of information, all quite recent 
(census in 2002, CFSAM in 2003). Information from the government-chaired 
Zimbabwe Vulnerability Assessment Committee (ZIMVAC) is updated yearly through 
surveys. ZIMVAC documents indicate figures by district, food-insecure population, 
percentage of food required, and characteristics of the population. The Zimbabwe 
country office suggested having people from different areas of expertise cross-check 
the information in order to attain more accurate estimates. 
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ANNEX III: Definitions 
 
Census: a count of every individual in a given population. 
Registration: a count of every person with a certain characteristic. 
Survey (v.): sample a portion of people in an area. 
Emergency: a state in which normal procedures are suspended and extraordinary 
measures are taken in order to respond to the impact of an extraordinary event that 
causes destruction to people, property and livelihood to an extent that exceeds the 
capacity of the affected community to cope with the situation by relying solely on its 
own resources. Unless communities and provincial and central authorities are 
adequately prepared for and respond immediately, appropriately and effectively to an 
emergency, normal conditions of existence may be disrupted and the level of suffering 
may exceed the capacity of the hazard-affected community to respond to it. The 
emergency then turns into a disaster. Thus emergencies become disasters when they 
are not properly managed.  
NGO: Non-governmental organization; A national or international organization 
constituted separately from the government of the country in which it is  founded. 
NGHA: Non-governmental humanitarian organization; the components of the 
International Red Cross and Red Crescent Movement – the International Committee of 
the Red Cross, International Federation of Red Cross and Red Crescent Societies and 
its member national societies – and the NGOs defined above. 
Primary data: data that you collect.  
Population estimate: past or current population size. 
Population forecasting: predicting what the size of a population will be at a specific 
future time. 
Sampling: the selection of a small number of people from a larger group of people 
with the purpose of inferring a characteristic of the smaller group to the larger group. 

Probability sampling 
 Simple random sampling 

  Systemic sampling 
  Cluster sampling 
  Two-stage sampling 
  Multistage sampling 
 Non-probability sampling 
  Key informants 
  Convenience 
   
Sampling frame: a complete list of people, households, villages, or cities. 
Secondary data: data that someone else collects. Examples include government 
documents, NGO reports, media, maps, surveys, census and vital records. 
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ANNEX IV: Summary of Key Methods Described in the Literature to 
Estimate Population Size 
 
Method Steps Main 

strengths 
Main 

limitations 
Data 

prerequisites 
Representative Sampling 

Geographic 
Simple 
Random 
Sample 
 

Uses city or village 
maps and a GIS 
program to select 
random points;  
Survey teams 
navigate to the 
random point and 
survey the nearest 
house to that point 
and collect occupancy 
and demographic 
characteristics on the 
household; 
Population size is 
calculated by 
multiplying the 
number of 
households in the 
area by the average 
number of people in a 
household 

 
Reduces bias 
for selecting 
households 
that are 
sampled 

Availability and 
familiarity with 
GIS programs 
and GPS 
instruments 
Requires pre-
crisis population 
size 
Assumes that 
the crisis does 
not significantly 
change 
population size  

General location 
of population  
Estimate of 
proportion of total 
population in 
areas surveyed 
 
Data on 
household lists or 
population size 
are not needed 

Geographic 
Random 
Cluster 
Sample  

Same as above and 
uses a 2-stage cluster 
sampling (see below) 
using lists of towns, 
villages, or 
administrative regions 
in the area of interest 
along with their 
population, and 
selecting clusters 
proportional to 
population size 

 
More efficient 
way  to 
interview 
households 

 
 
Same as above 

Compact 
Segment 
Sample 

Clusters are selected 
with probability 
proportional to the 
size of the population 
and a sketch map is 
drawn of every 
household in each 
cluster;  
Each cluster is split 
into small segments 
and one segment is 
randomly selected;  
Survey all households 
in the selected 
segment  

 
Reduces bias 
for selecting 
households 
that are 
sampled 

 
Requires good 
pre-crisis 
population data 

General location 
of population  
Estimate of 
proportion of total 
population in 
areas surveyed 
 
Data on 
household lists or 
population size 
are not needed  

Random 
Cluster 
Sample 

Expanded 
Programme of 
Immunization (EPI) 
Uses a 2-stage 30 x 
30 cluster sampling or 

Easy to 
implement 
Familiar to 
many people 
who conducted 

 
Requires pre-
crisis population 
size  
Assumes that 

General location 
of population  
Estimate of 
proportion of total 
population in 
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Method Steps Main 
strengths 

Main 
limitations 

Data 
prerequisites 

a 2-stage 30 x 7 
cluster sampling 

nutrition or 
immunization 
surveys 

the crisis does 
not significantly 
change 
population size 

areas surveyed 
Data on 
household lists or 
population size 
are not needed 

 
Systematic 
Household 
Sample 

Use lists of 
households and direct 
random selection on 
that basis 

 
Reduces bias 
for selecting 
households 
that are 
sampled 

Requires pre-
crisis population 
data 

Household lists 
Population 
locations 
No data needed 
on population 
size 

Area-Based Sampling 

Block  

Construct a map of 
target area by 
recording distance 
and bearing between 
landmarks along the 
border of the target 
area;  
Random drawing of 
30 blocks of equal 
area on the map, 
selected with 
probability 
proportional to the 
pre-crisis number of 
housing units or 
population size;  
Survey teams 
navigate to 5 to 12 
blocks and count the 
number of people in 
each block;  
Population size 
calculated by 
multiplying the 
average number of 
people per block by 
the number of blocks 
in the target area 

Can be used 
even if there is 
no pre-crisis 
list of 
households 
and their 
location 
Well adapted 
to small areas 

Target area may 
include 
uninhabited 
spaces such as 
schools, feeding 
centers, gullies 
and ponds 
No guidance on 
the number and 
size of blocks to 
count 
Assumes 
uniform 
distribution of 
population in 
target area 

General location 
of target 
population 
 
No data needed 
on household 
lists or population 
size 

Density 
Zone  

Adaptation of the 
above method to 
account for 
heterogeneous 
distribution of the 
population in the 
target area. 
Divide target area into 
density zones and 
estimating the 
population of each 
zone 

Same as 
above 

Target area may 
include 
uninhabited 
spaces such as 
schools, feeding 
centers, gullies 
and ponds 
No guidance on 
the number and 
size of blocks to 
count  
Relies on an 
empirical 
selection of 
density zones 

General location 
of target 
population 
Population size  
Household lists 
are not needed 

Quadrat  
Borders of target area 
drawn with GIS and 
GPS.  Grid overlaid 

Well adapted 
to small areas 
Easily 

Can be 
cumbersome to 
delineate the 

No data needed 
on population 
location, 
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Method Steps Main 
strengths 

Main 
limitations 

Data 
prerequisites 

on map of target area; 
the number of grids is 
at least 10 times the 
number of grids that 
would be sampled (30 
grids minimum);  
Population in each 
quadrat counted or in  
a random sample of 
households (for 
example 5 to 10) in 
quadrat 

implemented 
 

grids on the 
ground.  
May require 
satellite imagery 
to draw the 
boundaries of 
target area.  
Requires access 
to and familiarity 
with GIS and 
GPS 
instruments 

household list or 
population size 

Distance Sampling 

T-square  

Survey teams 
navigate to random 
points and find the 
nearest house to that 
point (called primary 
house);  
The distance (d1) 
from the random point 
to the primary house 
is measured and 
survey teams find the 
nearest house (T 
house) in the half-
plane that excludes 
the random point;  
The distance from the 
primary house to the 
T house is measured 
(d2);  
Survey teams 
determine the 
household size for the 
primary and 
T houses; 
The distances d1 and 
d2 represent density 
and can be converted 
to population size 

Provides more 
reliable results 
than classical 
transects 
Does not 
require the 
size of the 
sample area 
Expedient and 
cost-effective 

Distance from 
transit line must 
be measured 
accurately 
Nearly always 
underestimate 
population 
density and size 
Yields minimal 
information on 
population 
demographics 
Concept difficult 
to understand 
and train field 
teams 

 
General location 
of target 
population 
 
No data needed 
on households 
lists or population 
size 

Biology and Ecology Methods 

Capture-
Recapture  

Capture and “tag” 
people of interest, 
release “tagged 
population and 
recapture at a later 
time. The estimated 
population size is 
related to the 
proportion of people 
tagged in the second 
and subsequent 
captured to the 
number of people 
captured and were 
not tagged. 

Easy to use 
Provides 
reliable 
population 
estimates 
More accurate 
than single 
sampling 
techniques 
Can collect 
additional 
demographic 
information 
Ideal for 
experimental 
studies 

Can be 
expensive if 
several rounds 
are conducted 
and if large 
capture-
recapture cycles 
are conducted 
Large samples 
are needed, and 
a high proportion 
of marked 
people need to 
be re-captured 
in 2nd and 
subsequent 

Areas where 
population of 
interest will 
gather  
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Method Steps Main 
strengths 

Main 
limitations 

Data 
prerequisites 

Particularly 
adapted for 
hard to reach 
populations 
such as 
migrant 
workers, 
nomads and 
IDPs 

samples 
The tag must be 
acceptable for 
receivers 

Respondent-Driven Sampling 

Snow-ball  

Recruitment of initial 
participants who are 
then asked to recruit 
other participants 

Reduces bias 
associated 
with the choice 
of initial 
participants 
May be 
appropriate for 
migrant, 
nomad and 
displaced 
populations 

 
People tend to 
recruit people 
like themselves 
Need to get 
representative 
initial recruits 

No data needed 
on population 
size, location and 
household lists 

Judgment-Based Estimates 
Delphi  Uses a small group of 

experts who go 
through several 
rounds of anonymous 
information 
exchanges to make 
an educated guess of 
the population size 

Exchange of 
information is 
controlled 
Participation is 
anonymous 

The estimate 
cannot be 
verified No data needed 

on population 
size, location and 
household lists 

Low Level Aerial Survey 

Aerial 
Survey 

Planes, kites or low 
flying aircraft take 
photographs of a 
target area  

Fast 
Can be 
cheaper than 
surveys on the 
ground 
Can collect 
more detailed 
information 
than satellite 
imagery 
Provides 
information on 
geographical 
distribution of 
the population 

Access to 
aircraft, and cost 
of flying time 
Difficult to 
distinguish 
between 
residential and 
non-residential 
buildings  
Counting errors 
including 
counting out of 
the target area, 
under-counting 
large groups, 
and failure to 
observe small 
groups 
Variation in 
aircraft height 
imply variation in 
the width of the 
strip observed or 
photographed 
Does not 
indicate with 

No data needed 
on population 
size, location and 
household lists 
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Method Steps Main 
strengths 

Main 
limitations 

Data 
prerequisites 

accuracy the 
population size 
Need to use 
factor to get 
from number of 
houses to total 
population 
Only get 
information on 
total houses and 
special 
distribution of 
population in 
target area  
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ANNEX V: Characteristics of Population Methods by Key Factors for 
Type of Emergency 
 
   DL CP RS FM CR PS DS RDS AR 
      
Time in field  0 0 0 + ++ +++ +++ ++ +++ 
Phase 
 Pre-crisis  + + + 0 + +++ ++ + ++ 

Acute (1-14 days) +++ ++ ++ ++ + + + + + 
 Recovery  + + + 0 ++ ++ ++ ++ ++ 
Onset 
 Sudden  ++ ++ ++ ++ + + + + +
 Slow  + + + 0 ++ ++ ++ ++ ++ 
Cause 
 Natural  + + + + + + + + + 
 Man-made  + + + + + + + + + 
 Complex  + + + + + + + + + 
Area affected by emergency 
 Small  + + + + + + ++ + ++ 
 Large  + ++ +++ + + ++ + ++ + 
Population type 
 General  + +++ + ++ ++ ++ ++ + ++ 
 Specific  + + 0 + +++ ++ ++ +++ ++ 
Access to area impacted 
 No restriction +++ +++ +++ ++ ++ ++ +++ +++ +++ 
 Restricted  +++ +++ +++ + + + + + + 
Accuracy of estimate 0 + + + ++ +++ ++ +++ +++ 
Fast turn over time  +++ +++ + +++ ++ ++ ++ ++ ++ 
Count beneficiaries + 0 0 0 +++ ++ ++ ++ ++ 
 
 
DL = Delphi        
CP = Computer program (FEWSNET, Early Impact)      
RS = Remote sensing 
FM = Flow monitoring 
CR = Capture recapture 
PS = Probability sampling 
DS = Density sampling 
RDS = Respondent driven sampling 
AR = Area sampling 
 
Applicability: 0 = none, + = low, ++ = medium, +++ = high 
 
 
 
 


