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México

1 960 189 Km2

119,713,203 inhabitants
10% of the world animal and vegetation diversity

Climate (according to temperature) warm and temperate (according
to humidity) humid subhumid and very dry.

From 2001 to 2016 32 cold fronts on a yearly basis.

From 2010 to 2017 in average, 38 tropical cyclones in WMO region
IV, 22 in the Nororiental Pacific Ocean and 16 in the Atlantic Ocean.
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CLIMATOLOGICAL MONITORING NETWORK

Network is part of the National Meteorological Service of the National Water 
Commission and include

• Radiosonde stations
• Automatic stations (meteorological, hydrometerological or ESIME)
• Surface synoptic observatories
• Reception of Satellite and Radar Images
• Meteorological Radars
• Conventional stations
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CLIMATOLOGICAL NETWORK
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MAIN METEOROLOGICAL EFFECTS OVER MEXICO

Sistema Meteorológico Principales efectos

Tropical cyclones
Rainfall (floods, landslides), wind, sea 

waves, storm surge

Cold Fronts
Low temperatures, precipitation 

(floods, landslides), wind, sea waves.

East waves Precipitation (floods, landslides)

Severe electrical storms
Precipitation (Floods), lightning, hail, 

wind.

Heat waves- High 

pressure systems –

droughts

Forest fires, dehydration, digestive 

problems, atmospheric concentration 

of pollutants.



8 t h W O R L D  W A T E R  F O R U M  |  B R A S Í L I A - B R A S I L ,  M A R C H  1 8 - 2 3 ,  2 0 1 8

www.worldwaterforum8.org | secretariat@worldwaterforum8.org

REAL TIME CLIMATOLOGIC NATIONAL NETWORK

Gasir (342) (64C Y 278 H)
EMAs-SMN (188) (185 M Y 3 HM)

ESIMEs-SMN (84)

OCAVMEX (34)
OCFS (28)

Protección Civil (85)

Semarina (34)

Inifap Diarias (360)

CEA Gto (32)

Inifap sin enviar (603)
Inifap inactivas (12)

CFE (112)

SACM (80)
SAT Monterrey (10)
SAT Sabinal (11)

Pembu (UNAM) (14)

Estaciones automáticas:

2,038 stations
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AUTOMATIC METEOROLOGICAL STATION

(EMA)

It is a set of electrical and mechanical
devices that perform measurements of
meteorological variables automatically
(especially in numerical form) (Reference
WMO 182)

Sensors: 

• Wind speed
• Direction of the wind
• Atmospheric pressure
• Temperature and 

relative humidity
• Solar radiation
• Precipitation

Estación de instalada en Tecamachalco , Puebla

Primary products from EMAS
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SATELLITE IMAGE RECEPTION STATIONS

Obs. Met. La Paz, Baja 

California Sur, GOES OESTE

OCAVM, Ciudad de 

México  GOES ESTE

Servicio Meteorológico Nacional, 

Ciudad de México.GOES ESTE, GOES 

OESTE, POES

OCGC  en Xalapa y CHR en 

Boca del Río, Ver. 

2 receptores GOES ESTE

OCPY, Mérida, 

Yucatán, GOES ESTE

-6 Goes Este

-2 Goes Oeste

-1 Poes

--1 Goes 18 at UNAM

GOES=SATELITE AMBIENTAL             

OPERACIONAL GEOESTACIONARIO

POES: SATELITE AMBIENTAL 

OPERACIONAL POLAR (AVHRR)

AVHRR: Advanced Very High 

Resolution Radiometer/3.

NOAA: ADMINISTRACIÓN 

OCEÁNOGRAFICA Y ATMOFÉRICA 

NACIONAL (E.U.)

OCFS, Tuxtla Gutiérrez 
Chiapas.  GOES ESTE

9 stations
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La Paz

Chihuahua

Monterrey

Mazatlán
Zacatecas

Guadalajara

Manzanillo D.F.

Acapulco

Veracruz

Villahermosa

Tapachula

Mérida Cancún

RADIOSONDE SITES

14 sites
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METEOROLOGICAL OBSERVATORIES NETWORK

51
4

12
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METEOROLOGICAL RADARS

6 Radars partialy operating
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NATIONAL MET SERVICE WEB SITE

PÁGINA WEB ACTUAL: 

http://smn.conagua.gob.mx/

PÁGINA WEB ALTERNATIVA

http://smn1.conagua.gob.mx/

http://smn.cna.gob.mx/
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CONVENTIONAL MEASUREMENT STATIONS

Nombre del 

Instrumento 
Imágenes Variable a Medir 

Anemocinemógrafo 

Anemómetro Ultrasónico 

    

Dirección y 

Velocidad del Viento 

Termómetros 

Digitales o 

Convencionales 

    

Temperatura 

Higrómetro y/o 

Psicrómetro 

    

Humedad Relativa 

Barómetro 

Digital y/o Barómetro 

aneroide 

    

Presión 

Atmosférica 

Pluviómetro y 

Pluviógrafo 

    

Precipitación 

Heliógrafo y 

Piranómetro 

    

Radiación Solar 

Evaporímetro 

 

Evaporación 

 

5520 conventional stations with hystorical records of more than 10 years
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HYDROMETRIC NETWORK

✓ 800 hydrometric stations located in main rivers
✓ Several report the flow discharge daily at 8 am and store

information for consultation in SIH platform
✓ The main instruments of measurement are velocimeters

and water level scales
✓ During high floods the measurement is continuous
✓ There is a historical computerized data bank
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PIEZOMETRIC NETWORK

Hystorical data from 258 aquifers

The main network cover 144 aquifers

▪ 102 overexploited
▪ 30 in fragile equilibrium
▪ 14 in equillibrium

Density: 
• Heterogeneous: 4 wells / 

100 km2

• Homogeneous in great 
areas: 2 wells / 100km2

170 sites (6000 wells)

i. When they are located in large extension areas.
ii. Manifest a rapid response to cyclonic rains or droughts.
iii. With high rates of abatement> 3.0 m / year, in irrigation districts, or of ecological 

interest.
iv. Transboundary aquifers (Mexico-USA).
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WATER QUALITY NETWORK

• Biochemical Oxygen Demand (DBO5)
• Chemical Oxygen Demand (DQO) 
• Total Suspended Solids (SST) 
• Total Disolved Solids Sólidos(SDT)  

• Total Disolved Solids Sólidos (SDT) 2016 

Fuente: SINA. Conagua 2016. Subdirección General Técnica

5000 monitoring sites since 2011
650 monitoring sites since 1986
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La Paz

Cd. Juárez

MONTRRREY

QUERETARO

D.F.

GUADALAJARA

TAMPICO

TORREON

CULIACAN

TIJUANA

ACAPULCO

PUEBLA

OAXACA

TUXTLA

VILLAHERMOSA

MERIDA

CANCUN

WATER QUALITY LAB NETWORK

17 Conagua Water Quality Labs
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ESTACIÓN 

METEOROLÓGICA

A MEDITERRÁNEA II LLANURA SONORENSE MEXICALI

B DESÉRTICA I PENÍNSULA DE BAJA CALIFORNIA LORETO

C PACÍFICO NORTE VII LLANURA COSTERA DEL PACÍFICO CULIACÁN

D MESETA NORTE IV SIERRAS Y LLANURAS DEL NORTE CHIHUAHUA

E BAJO RÍO GRANDE VIII LLANURA COSTERA DEL GOLFO NORTE MONTERREY

F PACÍFICO CENTRO III SIERRA MADRE OCCIDENTAL DURANGO

G MESETA CENTRO X EJE NEOVOLCÁNICO QUERÉTARO

H GOLFO CENTRO XIII LLANURA COSTERA DEL GOLFO SUR VERACRUZ

I PACÍFICO SUR XII SIERRA MADRE DEL SUR CHILPANCINGO

J MESETA SUR X EJE NEOVOLCÁNICO TACUBAYA

K GOLFO SUR XIII LLANURA COSTERA DEL GOLFO SUR VILLAHERMOSA

L GOLFO DE TEHUANTEPEC XIV SIERRAS DE CHIAPAS Y GUATEMALA TUXTLA GUTIÉRREZ

M PENÍNSULA DE YUCATÁN XI PENÍNSULA DE YUCATÁN MÉRIDA

PROVINCIA DE LA 

PRECIPITACIÓN PLUVIAL
PROVINCIA FISIOGRÁFICA

ISOTOPIC NETWORK

✓ 13 sampling sites (precipitation provinces
✓ Started December 2017
✓ Parameters sampled:

➢ Oxygen 18
➢ Tritium
➢ Deuterium
➢ Carbon 14

MÉRIDA

MONTERREY

CHILPANCINGO

CHILPANCINGO
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FINAL REMARKS

Usefullness of the Mexican water cycle monitoring network

• Generate data to determine the variables that govern the
functioning of the behavior of water in the hydrological cycle,
under the climatic, orographic and environmental conditions
of the national territory.

• Baseline and updates for water planning since 1975

• Foundations of the water management system (water
allocation and Law enforcement among others) since 1994

• Cornerstone for the Civil Protection System since 1970

In other words, the main support to address the status and
progress of water security of Mexico
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