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Since 2008, INEGI coordinates the SNIEG, which includes all units of the State
(Executive, Legislative and Judicial branches, as well as sub-national governments)

INEGI is also responsible for the creation, use and promotion of the system’s
statistical and geographic technical standards.

Geographical data are based on International Geospatial Standards.
(http://www.inegi.org.mx/geo/contenidos/normastecnicas/default.aspx).




Background of the National
Geostatistical Framework (MGN)

In Mexican censuses prior to 1980,
cartography was scarce with a
diversity of sources, coverage,
scales and update dates.

This did not guarantee
geographical coverage, thus giving

rise to the creation of a geographic
reference framework for the
collection of statistical information

For this reason, INEGI created in
1978 the National Geostatistical
Framework (MGN), which is a
system that allows to correctly
reference the statistical information
of censuses and surveys in the
corresponding geographic
locations.




National Geostatistical
Framework (MGN)

The MGN divides the national territory into
areas of easy identification in the field,
these units are called Geostatistical Areas
and are:

State (AGEE)
Municipalities (AGEM)
Basic (AGEB)

The AGEB constitute the fundamental unit
of the framework, which is adjusted as
much as possible, to the political-
administrative limits of the country. They
are also divided by urban and rural.




Levels of the National Geostatistical Framework
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The Urban AGEB delimit
a part or the total of a
locality of 2,500 inhabitants
or more, or, a municipal
head. These are made up of
a set of city blocks.

The Rural AGEBs cover
an area of approximately
10,000 hectares, whose
land use is predominantly
agricultural and in them are
localities smaller than 2,500
inhabitants.




Through the linking of information, the entire system can use a single
geostatistical framework;

To link statistical and geographic information, updated maps are provided to
the divisions of socio-demographic statistics, economic statistics and
government/justice statistics;

These maps are resolved at the city block level, and they identify roads, traffic
lights, and other landmarks or public services.

These multi-layered maps are used to regularly update the Geo-statistical
Framework and the Single Cartographic Database
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New Urban Cartographic Database

Oriented to update the cartography of urban areas, where 71% of the
population is concentrated. It includes 783 formats, at a scale of 1:20,000

71% de la
poblacion

3 V)
De esto, poco mas del 92% habita en
localidades urbanas

X 51% de la superficie del
Y s territorio nacional

El 56% se encuentra concentrado
en nueve entidades federativas™

72% de las

.
=

viviendas | " ..
De las cuales, alrededor del 92% se 5 3% de I as

ubican en localidades urbanas
Manzanas

*Ciudad de México, Guanajuato, Hidalgo, Estado de México, Michoacan, Morelos, Puebla, Querétaro y Tlaxcala




New Urban Cartographic Database

Urban Cartography for the generation of Urban

Statistics
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agropecuario

Updating trough the Agricultural Census 2017

Data capture using mobile computing devices

Satellite Images
Mapping

Questionnaire

Catalogs

Online validation
Producer directory
Instructions and manuals




ECONOMIC CENSUS (2019)




Census Operational Process

Our Census Operational Process has 4 modules: Operational

Planning

1. Operational
Planning
Mapping
Module
Monitoring
progress and
Geographical
coverage

4. Closure.

Module 1: Operational Planning

Module 3: Monitoring, progress and
geographical coverage
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Operational Planning Module

Module 1: Operational Planning
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1. Based on the Digital Map of Mexico. This web application optimizes the operational
planning of the event by assigning control sections of graphic form, and managing
operating figures and graphical assignation of weekly work with a systematic visual
monitoring of control sections, with a constant data backup every 15 minutes.
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Mapping Module

Module 2: Mapping Module

Cartographic udpate
LY

2. Some applications of this module are to create and modify the mapping efficiently,
easily and quickly to collect information in an accurate and complete way (merge or
split blocks, roads, rural localities-creation, service-creation, or modifying services).
To allow for the capture of land data, blocks, services, and roads to keep updated those

databases that require it. m




Monitoring, progress and geographical
coverage module

Module 3: Monitoring, progress and geographical
coverage

‘Iﬁl‘ @ﬁm ‘Sistema de Seguimiento, Avance y Cobertura

3. The tracking system is a web application that allows the integration of information
and facilitates the monitoring of progress and geographical coverage by using the tools
that allow a better analysis of the integrated information.

The packages are integrated consistently, so that once it reaches the central server, the
system is updated with a delay of minutes.
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Closure Module

Module 4: Closure
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4. Closure Module. Spatial Analysis example: You can create influence areas and make
crossings with other layers of information and download it on KML and quantify the
information in the analysis area.




Economic Census Atlas
National Directory of Economic Units (DENUE)
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Censo de Poblaciéon
y Vivienda

2020 POPULATION AND
HOUSING CENSUS

Geo-referencing through the use of GPS in mobile devices




Use of cartography in census operations

Traditionally, geo-statistical coding has been used to link geographic
and statistical information

Traditionally, INEGI has used cartography to geo-reference census information.

Recently, GPS technology has been successfully used to update economic
information, through the Economic Census.

GPS technology will again be tested in 2019, during a trial run for the 2020
Population and Housing Census. The expectation is that the 2020 Census will
fully incorporate this technology, for a more effective integration of statistical
and geographic information. m




Cartographic Updates through the trace of areas with GPS coordinates

Methodology
1. Do arecon test run of
assigned routes *J%%ME
. Identify city blocks
through cartographic %
updates .3
. Enable the reading of
geographic coordinates
through GPS, during the
course of the run through
the areas and perimeters
being updated.

ACTUALIZACIONES CARTOGRAFICAS

4. Run the routes and mark thecoordinates, for future geographic reference of both surveyors

and supervisors %




ENTORNO URBANO Y LOCALIDAD RURAL

Route run and validation using
GPS coordinates

5. The supervisor goes through route,
registering the questionnaire and the
GPS coordinates

6. Surveyor then applies questionnaire to
each dwelling in route

7. Validation through matching of
coordinates and buffers

This method would ensure the capture
of all dwellings’ coordinates during the
course of the surveyor’s route.

i




| Cartographic Database |

National Geostatistical Framework
+

Topographic Map of Mexico




The Cartographic Database concentrates all updates provided
by the Federal Government and Institutions to share them.

rmniuta Maviesal Bleiseal

Electoral
Mapping

Taxes L le Codes
Geographic and
Framework Settlements

INEGI}

CARTOGRAPHIC DATABASE [

Homologation of catalogs and creation of a Single Cartographic Database




Environmental information

Land Use and Vegetation Map

Annual Operation Certificate
. ESTADOS UNIDOS DE AMERICA COA Web

* An online tool for the official reporting of
emissions and pollutant transfers to air, water,
soil, land and hazardous materials and waste,
from industries and establishments from all
productive sector

* Reporting is compulsory and free of charge.

* Information is validated and updated in real
time

Big Data for the environment Annual Operation Certificate COA Web

Modelling meteorological datalto identify climate change trends + All information about the location of the industries is geo-referenced, considering
over the last century Technical Geographic Standards (Geographic Addresses)
* Currently, COA has a >70% coverage of the industry universe in all of Mexico

Mapping of 5,454 individual
meteorological stations, with
temperature and rainfall data
from the last 100 years

Pilot Project proposed by Mexico within the
WG on Big Data for official statistics

(Task Team on Satellite Imagery, Remote
Sensing and Geospatial Information)

Y BV
- Chemical, petroleum, automative, pulp & paper, metal, glass, electric power generation, ashestos, cement,
hazardous waste treatment, etc;
- Waste management providers,
- Thaose discharging wastewater into national water bodies, or
- Those emitting 25,000 tones or more of CO2 or equivalent compounds
- Greenhouse Gases (GHG) Transport, agricultural, trade & services, etc.




Environmental Information
integration of statistics, administrative records, and geospatial information

Residuos solidos urbanos '::,‘ Agua potable y saneamiento &) Area geogréfica Nacional

Fotografias de
Elementos
Georreferenciados

HEHHT




Participatory Cartography

 An interactive, dynamic crowd-sourcing process to channel citizen
input for territorial information used to permanently update and
improve official cartography.

- Discrepancies or updates in addresses and roadways (numbering,
nomenclature, senses, services and status updates during
emergencies)

» Inputs: comments, pictures and other formats

- Input is validated by INEGI specialists and uploaded to the Digital
Map of Mexico or the Collaborative Disaster Platform.




Damages after Hurricane Patricia (Oct 2015)

http://antares.inegi.org.mx/analisis/red_hidro/siatl/#

Fotografias registradas por colaboradores

Titulo Municipio
'FOTO AREA DE RO SAN JUAN O SABINAS. 2013:10-01 10:44:10 Coahila de Zaragoza San Juan de Sabinas.
LIMPIEZA DEL PUENTE SABINITOS POR AZOLVE ¥ MALE  2013-09-27 16:28:28 coshuila de Zaragoza ‘san Juan de sabinas
CRECIDA DEL RIOEN SAN JUAN DESABINAS 20130927 16116551 Coshuila de Zaragon ‘San dtian de Sabinas
PATRICIA® ARRASO CON 35 RAMADAS EN EL PARAISO, . 2015-11-03 15:10:28 Armeria
PURKTE REL RO-LA LUMBAE Informacién de la Imagen
AFECTAZIONES POR iWAR DE FONDO EN COLI
AFECTACIONES POR INGRID ¥ MANUEL
a

Mota: Puede cambiar el orden dando ctic en el en

Ver fotografias de las afectaciones Tor

A Ay

AR

Colima, Armeria
PATRICIA” ARRASO CON 35 RAMADAS EN EL PARAISO, ARMERIA

Un saldo de 35 ramadas arrasadas y cuantiosos darios materiales fue lo que deja el huracan “Patricia” en |3
El Paraiso, Armerfa, lugar que queds totalmente destruido, por lo que &l alcalde Ernesto Marquez, pedira
a autoridades estatales y federales apoyo para levantar esta poblacion.
Angel guardian. (2015) "Patricia” arrasd con 35 ramadas en El Paraiso, Armeria’
https: / /twitter.com/angelguardianmxlref. Etfw
( do el dia 26 de octubre de 20

Longitud: -103.992347322648 |  Latitud: 18.8760041312788

oo RBPADN »O0

Sisviro de mipen poaporcsnalio pot Maps Ingtal da Miax




Technical Standards

Since 2008, INEGI is responsible for the
creation of all of the SNIEG’s technical
standards, as well as for promoting
the use of these technical standards.

Statistical Technical and normative | |Geographic Technical and Normative
documents documents

Technical standard for the generation of basic statistics National Geodetic System.
Standard process for conducting sample surveys Positional Accuracy Standards.
Planning and administrative control in statistical projects Geographic Metadata Generation
Standard process for the use of administrative records Generation, capture and integration of cadaster and register data in order to
Conceptual design for the generation of basic statistics promote their harmonization and homogeneity.
Design of the sample in survey projects Use of the Catalog of Undersea Feature Generic Terms.
Capture in sample surveys Authorization of aerial surveys and geographic explorations.
Capture in admmlstr.atlve recards Technical Standard for the generation of Digital Elevation Models with
Informatlgn processing . geographic purposes.
E;e;f::::;;?cgfgfs?:xal data in tables and graphs The Geographic Addresses Standard.
Exchange of Cadastral Information for Statistical and Geographical Purposes

Technical guide for developing draft sample surveys } i ) ) o
Technical guide for developing operating manuals Reglstratlgn of Continental and Insular geographical names for Statistical and
Geographical purposes

Design of questionnaires
Presentation of statistical resulfee it Use and updating of the Natural and Induced Vegetation Type Catalog of

Mexico for statistical and geographigpuspeses




The 5 guiding principles of the GSGF
are aligned with Mexico’s Geostatistical
Framework

Map of Mexico / Free download of

geospatially enabled statistics. .
\_cartographic products

[ 5. Publication and free use of the Digital
[ Principle 5: accessible and usable ]

[ 4. Online services that allow the exchange and use
Principle 4 interoperable data and of information /Appllcatlgn of the Technlc.al

metadata standards Standard for the elaboration of Geographical
\ Metadata

f . .
il geographiesfor 3. Use of a unlque.GeostatlstlcaI Framework
dissemination of statistics allows to have an infrastructure for the
| Statistical Information Subsystems

7

r
Principle 2: geocoded unit record data - .
N fata monagement environment. | | 2- Geostatistical Framework / Spatial Data

Infrastructure / Administrative Records

\,

@ )
Principle 1: use of fundamental geospatial 4
infrastructure and geocoding 1. Topographic Chart / Geodetic Network / National

Road Network / Catalogs: Geostatistical Areas,

\_

Roads, Localities, Services, Natural Resources




Digital Map of Mexico

Open-source geomatic platfrom that allows the visualization and analysis of geographic and geo-
referenced statistical information. It contains 208 vector data layers, with more than 71 million geographic
objects and 4 raster layers covering the entire country.

rﬁﬂ e Mapa Digital de México Q
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National Gender Atlas

46 Gender-related indicators
(geo-referenced) INMUJ ERES @O
= MUJER

AL I LAS MUIERES

A 2 3 Y

10 main areas: Zin‘a? il
. @ Tasa de participacion economica (Porcentae)
General population —

Education
Health —
Labor == -
Decision making e '
Use of time o r—

Poverty eetns
Entrepreneurship -

Violence s

% Indigenous population

Entidad Mujeres Hombres

Ver Fuente SCARG ual Coahuila de Zaragoza

ECLAC-UN-Women -INEGI
Plans to scale it to the regional level — Latin America and the Caribbean
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SN"@ Socio-economic Indicators

Sistema Nacional de Informacién
Estadistica y Geografica

SDG 1 - No poverty

Indicator 1.4.1 Proportion of the population living in households with acc
o basic services

w INSTITUTO NRCION
DE ESTRDISTICA Y GEOGRRAFIR inicin | Gontacto ¢§? | INEGI Movil| siguenos: B [ [ wil®

Estadistica Producios y servicios | Acerca del INEGI

NO
POVERTY

Viviendas con recibrimiento en piso;

Viviendas con 3 o més ccupantes por cuiarto:
| S e

D1 Aguascalientes
001 Aguascalientes
0001 Aguascalientes
0515

003
Etapa de actualgacion: Censo 2010

National Housing Inventory
(geo-referenced)

isualized within the Digital Map of
Mexico




SNE@) Socio-economic Indicators

Sistema Nacional de Informacion
Estadistica y Geografica

SDG 2. End hunger and achieve food security T
HAMBRE

Indicator 2.3.1 Volume of production per labour unit (“

Weekly crop monitoring
During a drought using
satellite imagery

: Sinaloa, Mexico
Vigorous

[ agua

[ Mubes

[ Mubes, suelos

[ Vegetacidn seca y escasa
[Vegetacdion seca

[ Vegetacian semiseca

I vegetaddn, cultivos verdes
M \/=getadon, cultivos vigorosos




SNI= @) Socio-economic & gender-related indicators

Sistema Nacional de In'ormacién
Estadistica y Geografic:

Geographic
Di ti
““

Percentage of population performing unpaid work Population census  Age / age groups

2.  Average number of hours devoted to unpaid work National, states Economic census
. e.g. Domestic, care for children, elderly or disabled ~ and municipality  |nter-census surveys

Gender Atlas

TPs

PPTNR, =

GENDER
EQUALITY Linked to SDG indicators

5.4.1 Proportion of time spent on unpaid domestic and care
work, by sex, age and location (tier Il)
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SN|'© Gender-related Indicators

Sistema Nacional de Informacién
Estadistica y Geografica

Geographic
Disaggregation
““

Prevalence of violence (physical or sexual) against Population census
women

National, states Inter-census surveys
*  Total and municipality Administrative records

. Age-specific, childhood, throughout life Gender Atlas

Linked to SDG indicators:

GENDER . 5.2.1 Proportion of ever-partnered women and girls aged 15 years and older
EQUALITY subjected to physical, sexual or psychological violence by a current or former
intimate partner in the previous 12 months, by form of violence and by age (tier II)

5.2.2 Proportion of women and girls aged 15 years and older subjected to sexual
violence by persons other than an intimate partner in the previous 12 months, by
age and place of occurrence (tier Il)




Socio-economic Indicators

SDG 8. Promote sustained, inclusive and sustainable economic growth, full and productive
employment
and decent work for all

Indicator 8.3.12 Share of informal employment in non-agriculture employment by
gender

Ir a IN &)
-..' . ¢
[

DECENT WORK AND
ECONOMIC GROWTH

Sources:

National Employment Survey
visualized within the Digital Map of
Mexico




Environmental Indicators

Estadistica y Geografica

SDG 15. Life on land
Indicator 15.1.2 Forest area as a percentage of total land area

Indicator 15.2.1 Progress towards sustainable forest management

Cuenca Grijalva-Usumacinta

93°W 91°30W 90°w
1 1 1

1 LIFE o e sweoLoGiA

4 AREAS SIN VEGETACION NATURAL
[] N l AHI] . . % AREAS SIN VEGETACION APARENTE
i A | @& AREAS URBANA
¢ 2 2 | @& BOSQUE DE CONIFERAS

@€ BOSQUE DE ENCINO

@€ BOSQUE MESOFILO DE MONTANA =

. OTROSTIPOS DE VEGETACION @

0. PASTIZAL

@@ SELVACADUCIFOLIA

(. SELVAESPINOSA

@@ SELVAPERENNIFOLIA

@@ SELVASUBCADUCIFOLIA

. VEGETACION HIDROFILA

(% CUERPOS DEAGUA

{7} Limite de Cuenca
=== Limites Estatales

" 1 7] P,
[ Vegetacion Primaria | |

EGI's Land Use and Vegetation Map
eries
isualized in the Digital Map of Mexico = s,
arious scales available) i s




Environmental Indicators

SDG 15. Life on land

Target 2: By 2020, promote the implementation of sustainable management of all types of forests, halt
deforestation, restore degraded forests and substantially increase afforestation and reforestation
globally

Indicator 15.2.2 Net permanent forest loss

1 LIFE
ON LAND

Changes in tropical broadleaf
evergreen forest can be estimated

Marqués de Comillas, Chiapas
Satellite images (from 2006 and 2013).
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SN"@ Government & Justice Indicators

Sistema Nacional de Informaciéon
Estadistica y Geografica

Geographic Disaggregati | National Results
coverage on m 2015

1. Percentage of the population aged 18

and over that have been victims of National

corruption National am? by Survey of
federal entity Quality and
(Population aged 18 and over who were victims of corruption in at least (states) Government
one procedure, payment or service made personally / Population of 18 Impact
years and over who performed at least one procedure, payment or
request for service personally with a public official) x 100

Geo-
referenced

These indicators measure experiences with acts of corruption in the

1 PEACE, JUSTICE interaction with public officials
AND STRONG

INSTITUTIONS

t};

SDG Indicator 16.5.1

Proportion of persons who had at least one contact with a public official, and
who paid a bribe to a public official, or were asked for a bribe by those public
officials, during the previous 12 months

Link to public policy:
National Anti-Corruption System




N
SN"@J Government & Justice Indicators

Sistema Nacional de Informaciéon
Estadistica y Geografica

. . . National Results
Geographic coverage Disaggregation -

Garbage collection

2. Percentage of population aged 18 National
and over satisfied with basic public Survey of

National .
) . Quality and
services, by type of service. Government

(Population aged 18 and over who is satisfied with basic by State
public services / Population aged 18 and over who live in
urban areas of 100,000 people and more) x 100
Streets and avenues

1 PEACE, JUSTICE This indicator is associated with measuring quality in the provision

&%‘%ﬁﬁ?gﬁs of basic public services at the municipal level

we
SDG Indicator 16.6.2
Proportion of the population satisfied with their last experience of
public services

Note: Based on the upcoming ENCIG results, a drainage and sewer service indicator will be include




INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Calculation of indicator 9.1.1 using statistical and geospatial sources

Indicator 9.1.1
Proportion of the rural population who live within 2km of an all-season road

Total Populated Places 188,597 Rural Populated Places All-seasonroads
(Census 2010) (Census 2010) (National Road Atlas)

Results:
Green — settlements < 2km of all-season roads
ink— settlemets > 2km from all-season roads

National Topographic Data Set 1:50,000.




e National Counci
for Sustainable Development and Agenda 2030

Created by Executive Decree, and formally installed on April 26, 2017

Conceived as a State-wide, long-term commitment at the highest level,
transcending individual administrations

It includes 18 line ministries, state and local governments, Congress, the private
sector, academia and civil society;

Decree includes modifications to the National Development Planning Law, as
well as to the 2028 national budget, in order to include provisions for SDG
implementation.




National Online Platform for the SDGs
http://agenda2030.mx/
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On 1 January 2016, the world officially began implementation of the
2030 Agenda for Sustainable Development—the transformative plan
of action based on 17 Sustainable Development Goals—to address
urgent global challenges over the next 15 years. This agenda is a
road map for people and the planet that will build on the success of
the Millennium Development Goals and ensure sustainable social
and economic progress worldwide. It seeks not only to eradicate
extreme poverty, but also to integrate and balance the three
dimensions of sustainable development—economic, social and
environmental—in a comprehensive global vision. All nations will
need to build the Sustainable Development Goals into their national
policies and plans if we are to achieve them.
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INEGI
Ideal Automated Process
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Atlanta

Port-au-
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Cariibaan Sea

COSTA RIEA Caracas

1-10de 15 resultados| » |

Atlantic
Oceqn

Esri, HERE | Esri, HERE, Garmin, NGA, USGS
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Indicator 3.1.1 Maternal mortality ratio

Compartide por fco_mendoza_unsd

The number of women who die from any cause related to or aggravated by pregnancy or its management \‘
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Indicator 3.1.2 Propertion of births attended by skilled health personnel Percentage
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Indicator 3.2.3 Infant mortality rate
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Main challenges

-Budgetary issues. Most information comes from census
and surveys; immense human and financial resources are
needed to make them representative across a
heterogeneous country, and at the state and municipal
levels;

-Need to improve and integrate administrative records;
many gaps, harmonization and digitalization issues
remain;

-Need to make geospatial dimension really cross-cutting,
to support the four dimensions of Sustainable
Development, as well as throughout SDG reporting.




Conclusions

- Having statistics and geography in a single national institution has
allowed Mexico for a better integration and use of complementary
information systems;

- With the associated tools from this integration, it is possible to geo-
reference relevant statistics;

- Integration determines location of economic and social inequalities,
overall needs, as well as risks and damages from natural disasters;

- The use of integrated geographic and statistical data allows for better
design and monitoring of public policies and internationally-agreed
goals—such as the SDGs.
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