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application of geographic
intelligence in the
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Consistency in Administrative Divisions: Geographic information at
the country level ensures that boundaries and administrative divisions
align with established systems, which facilitates decision-making and

ynsqmod 1wo

the development of coherent policies.

ANTES V) DESPUES 5

Support for Informed Decision-Making: The availability of accurate

geographic information that is aligned with traditional

administrative divisions enables governments, international

organizations, and civil society to make informed decisions based

on reliable data.



Promotes Comparability and Access to Integrated

Information: The use of common standards and

ynsqmod 1w

access to integrated geographic information

encourages data comparability among countries

and facilitates access to this information to support l I I ;-
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initiatives at national, regional, and global levels
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Eases PAHO's Data Management in CIM and EIH:

Geospatial _information is crucial for the

management of immunizations, emergencies, and

prevention, as it provides a solid foundation for the

planning, implementation, and monitoring of

strategic actions.
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Benefits of Standardization

To be updated according to the country’s
information and its own coding in the
territorial structure.

To endure over time for improved
analyses of coverage, surveillance,
emergencies, among other public health
analyses.

That the borders of countries align with the
spatial structure, including capes, islands,
and details such as lakes among others, for
better disaggregation.
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Objective
)

Maps for
Everyone |

2

. To provide participants with a
comprehensive understanding of the
importance and methods of cartographic
validation in the context of geographic
intelligence. This is to ensure the accuracy
and reliability of geospatial data and its
impact on public health decision-making,
with an emphasis on immunizations.
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Importance and
Application of
Cartographic
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Maps ensure uniformity
and facilitate the
organization of the
census and
information on vaccine
coverage, surveillance,
and emergencies

(before).

Maps facilitate the
collection of data and
coverage for the
census, vaccination,
surveillance,
emergencies, and
others

(during).

c¢What is Digital Cartography for?

Ubicacién de la via en el Cantén

Maps assist in the
presentation, analysis,
and dissemination of

results from the census,
vaccination campaigns,
surveillance,
emergencies, and other
related activities

(after).
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Qué encontramos?

PROBLEMS AT THE
EDGES AND UNION
OF GEOGRAPHIC
UNITS

DISCREPANCY
BETWEEN ISO 3
CODES AND
COUNTRY CODES

NO AVAILABILITY OF OTHER
MAPS FOR THE COUNTRY

1

It was identified that
countries had issues
with their borders
and disaggregations

A discrepancy was
found between the
coding and names of

- administrative units

1,2,and 3

Thereis no
availability of other
geographic
information for the
countries

All the physical cartography of 54
countries in the Americas region is
corrected to correspond with official
information and match with Google
Earth data.

Validation is done with the

national report from the statistics
and geography institutes of each
country so that the codes of the
administrative units at the first,
second, and third levels match the
country.

The countries do not have easily
accessible spatial information to
apply in vaccination campaigns,
micro-planning, surveillance, and
emergencies.



Problems at the edges and the
joining of geographic units

CAHDX

HumanData

sSources But this is how
it looks.

We show you:

Ofricial PAHO

Country

Cartography Deadlines
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Administrative Level 0: Country border
Administrative Level 1

Administrative Level 2

ADMO first
level joint.
Country

border
January
2024

Completion Validation
January Q pending
2024. ADMI, ADM 2

and ADM 23
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Discrepancy between ISO 3 codes and
country codes

ADMINISTRATIVE LEVEL 3
IDENTIFY REPORTS

— ¥
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ADMINISTRATIVE LEVEL 2
IMPROVE MAPS AND CHARTS

ADMINISTRATIVE LEVEL

ANALYSIS OF OFFICIAL SOURCES

ADMINISTRATIVE LEVEL O

BORDERS
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Discrepancy between ISO 3
codes and country codes

Countries have one or two

differences between
geographic units

Countries, have differences 24

between reports in
coverage by different
codes, or union of
geographic units.

14

Countries report vaccination
coverage equal to the data table
available in the official
information




Discrepancy between ISO 3 codes and
country codes
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Political and administrative division - Chile

Regionalized
Map of Chile

N 5

Regidn Metropolitana de Santiago
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CODES AND

The totals match but
the unit names are
-~ different from those

| of the country.

PAHO -

Discrepancy between ISO 3 codes and
country codes

CODES AND
NAMES IN
COUNTRY

Nombre

All Saints

Barbuda

Villa

Brownes Avenue

Eastern Area

Grays Farm

NAMES IN

Nombre Cédigo
Saint George AG-03
Saint John AG-04
Saint Mary AG-05
Saint Paul AG-06
Saint Peter AG-07
Saint Philip AG-08
Barbuda AG-10
Redond AG-11

Northern Area

Southern Area

Antlgua Yy
qubuda




Homework for the countries...

Example of how
it would go
Review the
tables we will N1_Cédigo N2_Cédigo N2_Codigo

Send to the (aﬁ)haz)g| N1_Nombre (a_lpha3g) (co(:clztfg)ﬁ) N2_Nombre N2_TIPO
E country to 05 ANTIOQUIA 001 05001 MEDELLIN Municipio
5 validate both 05 ANTIOQUIA 002 05002 ABEJORRAL Municipio
% name and 05 ANTIOQUIA 004 05004 |ABRIAQUI Municipio

05 ANTIOQUIA 021 05021 ALEJANDRIA Municipio

code found.

05 ANTIOQUIA 030 05030 AMAGA Municipio

05 ANTIOQUIA 031 05031 AMALFI Municipio

05 ANTIOQUIA 034 05034 ANDES Municipio

05 ANTIOQUIA 036 05036 ANGELOPOLIS Municipio

05 ANTIOQUIA 038 05038 ANGOSTURA Municipio

3
%
:
:
05 ANTIOQUIA 040 05040 ANORI Municipio
05 ANTIOQUIA 042 05042 SANTA FE DE ANTIOQUIA Municipio
05 ANTIOQUIA 044 05044 ANZA Municipio
L] [ ]
Tracking matrix for future updates
~ 4

R
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Homework for the countries...

Example of how
it would go

Country Country Code NO_ISO 3166-1]N0_ISO 3166-1 NO—|SO,3.1 66:_1 NO_COl NO_Fips 10 NO_I?Iaca NO_Domain NO_Pais
- - (apha2) | _ (alpha3) [ _| (numérica™_ . .| vehiculo .
Argentina ARG AR ARG 32 ARG AR RA ar Argentina
N1 _Total N1 _Nombre N1 _Estructura N2_Total N2_Nombre N2_Estructura
o4 Provincia Dos cédigos alfanumericos 527 Departamento Tres cddigos aIfanurr}we_ncos en inicio, pero se consigna como Cinco
codigos alfanumericos N1+N2

URL de informacién de Division politico Administrativa

Ultimo afio vigente

-

Palabra clave en buscador

-

2019

Cadigos de las unidades
geograficas o unidades
administrativas

Tracking matrix for future updates



Homework for the countries...

Example of how
it would go

Saint Lucia

Reach
agreements
to join
geographic
units, in
exceptional
cases.

b5

Previous Map Official Map
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Homework for the countries...

Define new
report sheet
structurein

JRF with
names and
codes

Example of how
it would go

NOMBRE de CODIGO GIS de NOMBRE de CODIGO GIS de
DEPARTAMENTO/ DEPARTAMENTO/ Municipio/Cantén/Distrito Municipio/Cantén/Distrito
ESTADO/PROVINCIA ESTADO/PROVINCIA
(Adm1_ISO_N) (Adm1_NAT_C) (Adm2_I1SO_N) (Adm2_NAT_C)
01 BOCAS DEL TORO BOCAS DEL TORO 0101
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No other maps are available for the
country

Vaccination Points

Transportation
network

Population

Buildings

>




Data already available

healthsites.io

2

Geolocated Health Facilities Data initiative

Humanitarian
OpenStreetMap
Team

Transportation
network

) OpenStreetMap

. i Polygon with
asymetric Buildings national and

population subnational
boundaries
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® A reliable source

Transportation network

OpenStreetMap's Roads (Example
Panama) initiative that provides
support to countries to develop:

® and
proximity to vaccination points from
Main roads to achieve better access. *

with updated data on roads,
facilitating the planning of
accessibility at the regional level with
permanent updating.

eeeeee

services
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Buildings

The Buildings initiative provides support
to countries to develop:

« Humanitarian response: To plan the
response to a flood, drought or other
natural disaster, it is useful to be able
to assess the number of buildings or
homes affected and, to estimate the
numlber of buildings in a hazard zone.

« Vaccination planning: Knowing the
population density and settlements
helps to anticipate vaccine demand
and the best locations for facilities.

300
Buildings per km?




Population: Even by age group and sex

The Population initiative provides 7 ’

support to countries to develop: .

for each year from 2000-2020 for
each country, including breakdowns

.
% by age and gender.
g
5
#

at the administrative unit

level, as well as available
adjustments to match the United

Nations national estimates.

RIA
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<) Micro-censuses,
environment, emergencies

Micro-planning for
vaccination.

Epidemiological
Surveillance of vaccine-
preventable diseases.

Let's see
how to
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Case studies

Application
Microcensus
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Goals and objectives

: To provide an accurate estimate of the size of Bolivia's population by sex and age
group.

- To estimate the size of the national population living in the catchment area of each
vaccination site within the territory of Bolivia.

- Validate the accuracy of the population estimates generated by PAHO by comparing
them with the results of a house-to-house microcensus within 5 municipalities selected
by the Bolivian Ministry of Health.

- Validate or adjust the micro-plans of the national immunization program to ensure an
equitable distribution of resources during vaccination operations.
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Steps taken

Q0000000

. Review of health points and make the final ranking. The country indicates that they

are at level 680 after review..

. Identify estimated population distribution using geospatial approaches population

under 5 years old according to WordPop satellite images
Map all the streets in the country, separating primary, secondary and third roads,

according to the country’'s working scheme.

. Determine the closest distance from a vaccination point to a primary, secondary and

tertiary road.

Application of techniques to achieve the objective of locating specific areas for the

microcensus, taking into account logistics.

. List the regions to carry out the microcensus and by vaccination points.

Verify selected municipalities and select building and/or houses to visit for

estimation of people in the field

. Implementation of the microcensus



1. Mapping and validating
vaccination sites

TETANUS

/j

Rio Branco

Validate the
geographical
coordinates of
each vaccination
site in
collaboration with
the Bolivian
Ministry of Health.

Paraguay
ofagasta
San Salvador Paragua

de luiuv
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2. Mapping population density

Total population

_{'!’ e —

Population under 5 years old

\“\\\ ﬂ F "\

/ Y i 2

haal

7

_r~

Map population density using census data for the entire population and the under-5 age

group.




3. Mapping the road network

Use data from
Bolivia's primary,
secondary and
tertiary road !
network.

Determine the s TN ey e ey, UL TS s T

distance between
each building
and the
vaccination site.
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4 - Determine the closest distance from a vaccination point
to a primary, secondary and tertiary road.

 Green dots
indicate that
it is closer to
a P-S-T*
pathway and
red dots
indicate that
it is farther
away.

C
@
@ Farther from a P-S-T road

*Via Primaria -

Secundaria — Terciaria:

P-S-T , . , )
Maps reflecting the proximity between vaccinator sites and roads

=
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5- Application of techniques to achieve the objective of locating
specific areas for the microcensus, taking into account logistics:

Rio Branco 1 Beni Riberalta
2 Cochabamba Cochabamba
3 Cochabamba Arbieto
4 Cochabamba Capinota
5 Cochabamba Cliza
6 Cochabamba Quillacollo
7 Cochabamba Sipe Sipe
8 Cochabamba Vinto
9 Cochabamba Colcapirhua
10 Cochabamba Puerto Villarroel
11 Cochabamba Punata
12 Cochabamba San Benito
13 Chuguisaca Sucre
14 La Paz La Paz
15 La Paz Palca
16 La Paz Achocalla
Cuiat 17 La Paz El Alto
Juli 18 La Paz Achacachi
19 La Paz Escoma
Arequipa 20 La Paz Viacha i
21 La Paz Pucarani
22 Oruro Qruro
Rioqueg 23 Potosi Pocoata
24 Santa Cruz Santa Cruz de La Sierra
25 Santa Cruz Ayacucho
26 Santa Cruz Pailon
27 Santa Cruz Camiri
28 Santa Cruz Montero
29 Santa Cruz General Saavedra
30 Santa Cruz Mineros
Iquig; 31 Santa Cruz San Julian
32 Santa Cruz Okinawa Uno
33 Santa Cruz Puerto Suarez
34 Santa Cruz Puerto Quijarro
35 Santa Cruz Carmen Rivero Torrez
36 Tarija Padcaya
37 Tarija Tarija
38 Tarija Villa Montes

« The selection is based on logistical considerations for the implementation of the microcensus.
- 38 municipalities selected, including 377 vaccination sites.

=
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6- List the preliminary sections to evaluate the
coverage indicators.

1 Beni Riberalta
2 Cochabamba Cochabamba
3 Cochabamba Arbieto
4 Cochabamba Capinota
5 Cochabamba Cliza
6 Cochabamba Quillacollo
7 Cochabamba Sipe Sipe ® o oy O
8 Selected municipalities
9 Cochabamba Colcapirhua
10 Cochabamba Puerto Villarroel
11 Cochabamba Punata — =
12 Cochabamba San Benito Departamen M M
13 Chuquisaca Sucre Lﬂ PEZ Achﬂl‘:ﬂl:hl ﬁll:hﬂt:ﬂt:hi
ig ta Eaz tﬂ IF'aZ Potosi Pocoata Corofti
a Paz alca ..
16 La Paz Achocalla Tﬂﬂ]ﬂ Pod Caya P[J{ICE)FE
17 La Paz El Alto Cochabamba Quillacollo Quillacollo
18 La Paz Achacachi Santa Cruz Santa Cruz DLS Redes este y Centro
19 La Paz Escoma
20 La Paz Viacha
21 La Paz Pucarani
22 Oruro Oruro
23 Potosi Pocoata
24 Santa Cruz Santa Cruz de La Sierra
25 Santa Cruz Ayacucho
26 Santa Cruz Pailon
27 Santa Cruz Camiri
28 Santa Cruz Montero
29 Santa Cruz General Saavedra
30 Santa Cruz Mineros
31 Santa Cruz San Julian
32 Santa Cruz Okinawa Uno
33 Santa Cruz Puerto Suarez
34 Santa Cruz Puerto Quijarro
35 Santa Cruz Carmen Rivero Torrez
36 Tarija Padcaya
37 Tarija Tarija
38 Tarija Villa Montes




£ o7- Verify selected municipalities and select

building and/or houses to be visited for
estimation of people in the field.

TETANUS

. . , . Totales de Namero NGmero de equipos
Nivel Nivel NUmero estimado quip

administrativol administrativo 2 de edificios a visitar poPIacmn estlmado.d.e de camRoI dias de
estimados cuadras a visitar recoleccion de datos

9 equipos de 3
16 personas [ ~ 6 dias
en el campo
5 equipos de 3
personas [ ~ 6 dias
en el campo
2 equipos de 3
personas [ ~ 3 dias
en el campo

17 equipos de 3
Santa Cruz de la 2000 2662 40 personas [ ~ 7 dias
Sierra
en el campo
6 equipos de 3
personas [ ~ 6 dias
en el campo

Cochabamba Quiillacollo 787 1227

Potosi Corojti 518 75 10

Tarija Padcayd 50 25 1

Santa Cruz

La Paz Achacachi 950 330 175

=
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7- Verify selected municipalities and select
building and/or houses to be visited for
estimation of people in the field.

Proyecto piloto para mejorar las estimaciones demograficas en Bolivia, para apoyar el
programa ampliado de inmunizacion (PAl) y otros programas de salud en el pais a través de micro censo
Proyecto piloto para mejorar las estimaciones demograficas en Bolivia, para apoyar el )
progl i de izacion (PAl) y otros p de salud en el pais a través de micro censo
. e 2 z
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7- Verify selected municipalities and select
building and/or houses to be visited for

estimation of people in the field.

T
Proyecto piloto para mejora
iado de i izacion (PAI) y otros programas de salud en el pais a través de micro censo

T
-

wveigvo Anillo

Proyecto piloto para mejorar las estimaciones demograficas en Bolivia, para apoyar el
programa ampliado de inmunizacién (PAl) y otros programas de salud en el pais a través de micro censo

a Belgicz

URUBO BARRANCA

Area de trabajo 1:
Coordenadas:
Entre: -16.032, -68.69 y -16.038, -68.688

Total sectores o0 manzanas 23

OE=40)]

Camino Urup

O1[Anhny

Achacachi Zona de trabajo 1 -QR

. \Z
. WA A
¥ Municipios definidos por el pais
Cercania puntos de vacunacién falis)
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fo7- Verify selected municipalities and select
 building and/or houses to be visited for
estimation of people in the field.

Proyecto piloto para mejorar las estimaciones demograficas en Bolivia, para apoyar el
programa ampliado de inmunizacién (PAl) y otros programas de salud en el pais a través de micro censo

PADCAYA

_Coordenada: ,2773/31

@ Locelidades_de_Bolivia_IGM 2015 Coreina pumes de vacunacian

NEAR_DIST il
D Zonas Priorizadas_FINAL_BOL ® wyces [ .H';;‘*.
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f . o BOLIVIA
Wy Leios l ‘
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— semdary
Edificios yfo Viviendas_Muni sy 00,0009015 003 0045 006
T ——
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Population estimates for Bolivia

Total de la poblacion
dasimeétrica

1.691.870

Poblacién dasimetrica

69 - 263.042

® Mapbox © OSM PL'lI'L]C_L. dl

B Poblacién dasimétrica

B Poblacién declarada por pais

Total de |a poblacion
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1.762.992
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8. Implement the micro census

« A micro census will be implemented in 5 municipalities selected by the country.

- It will be a de facto enumeration.We have already obtained exemption from PAHO ERC.
Bolivia does not have an ethics committee, so PAHO ERC recommended asking for
permission from the Ministry of Health to move forward.

- We will hire a professional firm with experience in implementing political surveys and quality
control of vaccination campaigns.

- Surveyors will visit each building to collect information about each person (i.e. name, gender,
age, date of birth, relationship to head of household).

The data will be collected on an Android tablet.

Fieldwork is estimated to last one week in each municipality.

The data will be retrieved every night and will be subject to exhaustive quality controls.
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We want high-value
information for the entire
region: correct, easy to
access and current.
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Thankyou!

Martha Velandiq, velandiam@paho.org

Thiago Herndndez, hernandthi@paho.org
Claudia Ortiz, ortizcla@paho.org

Silvana Zapata, zapatayad@paho.org
Margherita Ghiselli, ghisellmar@paho.org
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