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1. Project background 

The Project aims to conceptualize a national center for climate services for Mexico based on 
priorities and needs in the national context taking advantage of the developments underway at 
regional and global levels. 

In October 2009, with the support of the WMO, an assessment and action plan for the 
modernization of Servicio Meteorológico Nacional (SMN) were prepared. The results of this 
exercise were integrated in the SMN Strategic Plan for 2010-2019. The aim of such 
modernization is to enhance the SMN capacities to meet the demand of weather and climate 
information from society and public and private institutions through the provision of products and 
services of the highest quality. 

In 2011-2012, the Government of Mexico (GoM) and the Word Bank agreed the loan No. 8165-
MX so as to finance the implementation of the project for the modernization of the SMN called 
MOMET. This project prepared by the SMN and the World Bank1, is now being implemented 
with technical assistance of the WMO since 2013. 

One of the four main components of the MOMET project is “improvement of climate services”. 
Sub-component 3.2 of the MOMET proposal on improvement of climate information and 
prediction states “establishment, within SMN, of the National Center for Climate Services 
(Centro Nacional de Servicios Climáticos, CNSC) with the participation of national and 
international scientific institutions to support the development of new tools, climate information, 
and modeling and forecasting technologies in association with relevant stakeholders 
representing different sectors”. 

MOMET’s terms for CNSC are listed in Annex I. 

2. Policies and strategies that need climate services 

Mexico’s National plans and development strategies place high emphasis on environmental 
sustainability and climate change. The National Strategy on Climate Change (ENACC, 2007) 
recognizes vulnerability of different economic and social sectors to climate and underlines the 
need to develop necessary national capacities for response and adaptation. Vulnerability to 
hydro-meteorological events needs to be reduced through planning and preparedness by 
provisioning high quality climate services. Such services will directly contribute on national 
adaptation efforts and help build resilience to climate change impacts. Focused climate services 
shall improve the ability to different stakeholders to adjust and cope with climate variability and 
extremes. 

ENACC, 2007 has identified a list of areas to prioritize adaptation efforts that map on to the 
priority sectors identified by the Global Framework for Climate Services (GFCS). Global and 
regional initiatives being implemented by GFCS on the identified priority areas will provide 
support to national climate services enabling adaption in the thrust areas identified by ENACC, 
2007. 

                                                
1
 World Bank, 2012, Modernization of the National Meteorological Service for improving climate adaptation, Report No. 67971-

MX, April 18, 2012 
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Tabla 1. GFCS Priorities and ENACC adaptation focus. 

GFCS Priority sectors ENACC adaptation thrust areas 

Water Water Resources Management  

Agriculture & Food Security Farming  

Bio-diversity and environmental services 

Health Human settlements 

Disaster Risk Reduction Costal zone, Hydrometeorological risks 

 

ENACC, 2007 also identifies thrust areas that will drive Mexico’s adaptation agenda. Among 
these the ones that are directly relevant to MOMET including creation of the CNSC are: 

i. Review institutional structures to scale up capacities for hydrological risk management 

ii. “National climate information system” – this is envisaged to be mainly powered by the 
climate information generated by CNSC 

iii. Develop human resources in operational meteorology and climate forecasting 

Requirements for Climate information and services to cater to adaptation at national level are 
well articulated in Mexico’s third National Communication to the UNFCCC published in 2007. 
Mexico’s particular vulnerability due to El Niño or La Niña events and extreme hydro-
meteorological conditions are noted to have caused serious damage and disasters in different 
socio-economic sectors. The need to understand such phenomena and to discuss it 
interdisciplinary with stakeholders before embarking on adaptation plans is also highlighted. 
Sustainable development projects in the key sectors such as agriculture or water management 
rely on climate information covering periods ranging from months to decades. Lack of progress 
in using such information for disaster preparedness and risk management decisions have also 
been underlined. Creating capacities in data, modeling, understanding climate processes, 
assessment and communication for generating high-value climate information for decision-
making is also recommended. 

The 3rd National Communication further recommends that “especially important, at the national 
level, is the creation of an institution specializing in risk management, of a tran-sectoral nature, 
with career civil service, a long-term perspective and a high hierarchical level within the public 
administration (Carabias and Landa, 2005). It is recommended that climate information be 
incorporated into the management of water resources, that human resources be trained in 
operative meteorology and climate prediction, and that risk analysis be reinforced with 
participation strategies and social communication.” These recommendations serve as adequate 
guidance for conceptualizing the CNSC and its functions. 

The concept document will take into consideration important policy and strategies at national 
and subnational level to provide a institutional fabric to build CNSC. 

3. Climatology and Monitoring linked to climate services2 

Rainfall is central to Mexico’s climate and its variability and change. It is therefore imperative that 
climate services in Mexico be strongly anchored by a through understanding of the synoptic 
climatology of the region. 

                                                
2
 Based on Mendez and Magana (2010): Regional Aspects of Prolonged Meteorological Droughts over Mexico and 

Central America, J. Climate, 23, 1175-1188. 
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Mexican climate ranges from the hot and dry conditions in the northwestern Sonoran desert, with 
an annual rainfall of less than 100 mm, to the wet tropical climate in the southern part, where 
annual rainfall may reach more than 3000 mm. During winter, subsidence from the direct Hadley 
cell associated with the inter-tropical convergence zone (ITCZ) in the eastern Pacific maintains 
stable dry conditions over most of Mexico and little rain. 

Over most of Mexico, more than 60% of the annual precipitation occurs during the boreal 
summer, that is, from the May–June period through September–October. Because of this 
seasonality, an analysis of prolonged drought in Mexico should focus on Northern Hemisphere 
(NH) summer rains. During this season, trade winds and easterly waves produce moisture flux 
from the Americas warm pools into continental Mesoamerica (i.e., the geographical area that 
extends from central Mexico down through Central America). In the northern part of Mexico 
subsidence persists most of the year. It is only when easterly waves (EW) or tropical cyclones 
(TC) force ascending motions that copious rains occur in the northeastern states. 

Over northwestern Mexico, the North America monsoon is associated with numerous mesoscale 
convective systems and severe rain events from July through September. 

El Nino conditions during summer lead to below normal precipitation over most of the territory, 
and the contrary during La Nina conditions. More precipitation during La Nina summers is likely 
due to the northward shift of the eastern Pacific ITCZ, weaker trade winds that favor EW activity, 
and more TCs in the intra-Americas seas (IAS) (i.e., the Gulf of Mexico and the Caribbean Sea). 

On the other hand, El Nino summers tend to inhibit precipitation over most of central southern 
Mexico because of an equator ward shift of the ITCZ, enhanced subsidence over most of this 
continental region, and diminished EW and TC activity over the IAS. 

The interaction between EWs with the mean flow is crucial to understanding the cause of years 
of intense precipitation or drought at the regional level. 

El Nino is related to a stronger Caribbean low-level jet (CLLJ) and diminished EW activity. Apart 
from this, CLLJ is also controlled by persistent sea surface temperature (SST) anomalies, either 
in the tropical Pacific, in relation to the Pacific decadal oscillation (PDO) (Mantua et al. 1997), or 
in the subtropical North Atlantic Ocean, in relation to the Atlantic multi-decadal oscillation (AMO). 

Future intense droughts in Mexico will depend on projections of PDO and AMO. The behavior of 
these modes of climate variability will serve to construct regional climate change scenarios in the 
coming decades. 

Climate information and services in Mexico must therefore be conceived around a core of strong 
national climate database with monitoring capabilities spanning national, regional and global 
domains. It has to be a 24x7 service that remains connected to global and regional centers while 
being capable of translating these products to customized national needs dictated by the needs 
of stakeholders. 

Since water availability in northern Mexico is scarce, the impacts of droughts in this region are 
considered more severe than in the south, and consequently they have been more deeply 
analyzed from the socioeconomic perspective. However, dry and wet episodes are also part of 
the natural climate variability in both central and southern Mexico. 

Water-availability and extremes are crucial climate constraints that need to be addressed 
through adaptation in the context of each user sector. 

4. Approach 

Development of the concept and specific aspects of the proposal for creating the NCSC is 
envisaged to be carried out employing a 3-tier strategy: 
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i. SMN capacities: Existing strengths of SMN and gaps that required to be addressed 
shall be analysed through consultations and review of available documents. In this 
regard a brief report based on interactions during two climate outlook forms at national 
level has already been prepared (Annex II). Further interactions will follow a more 
structured assessment, particularly on need for human resources vis á vis the 
conceptualized structure of the CNSC. A fast track work-study analysis may perhaps be 
ideal to ascertain requirement of personnel to be recruited for the proposed centre. The 
assessment shall also look at existing linkages of SMN with academic and research 
institutions involved in climate prediction and climate application research. As research 
inputs will remain central to cater to evolving requirements of user needs, the centre will 
need to maintain excellent linkages to foster research in new application areas to 
substantiate its own research efforts. 

ii. National user requirements: Through structured interviews with key user sector 
stakeholders it is hoped to profile their needs and expectations. From the interactions 
during two climate forums it seems that users from health and disaster risk reduction 
sectors were not adequately represented. It is hoped to reach out these and some other 
unrepresented sector stakeholders. SMN staff’s support would be required to help set up 
consultation with such stakeholders in a semi-formal setting.   

iii. Global and regional initiatives: Several initiatives are being implemented by GFCS to 
facilitate climate services at regional and national levels. WMO and other development 
partners are also put in place mechanisms to provide sector relevant climate services. 
Concept evolved for CNSC will seek to leverage such global and regional efforts to a 
maximal extent to derive extended benefits and state of the art science to provide high 
quality climate services in Mexico. 

5. Overview of the concept document 

The Conceptual framework for creation of CNSC in Mexico shall consist of the following 
chapters. 

i. Antecedents for national climate services 

ii. Institutions and stakeholders 

iii. Present and future needs  [will address national needs and capacity to fulfil international 
commitments] 

iv. Gaps and capacity constraints – within SMN and outside 

v. Structure and functions 

vi. Human resources and infrastructural requirements 

vii. Implementation strategy and immediate steps 

6. Further steps for implementation 

Work program: In consultation with SMN and WMO Mexico Project office plan suitable dates for 
a mission during January 2015 with a purpose to meet key stakeholder institutions for 
understanding and documenting needs. The mission will also help to understand SMN specific 
requirements, particularly human resources and facilities required for hosting the CNSC. 
[Possible dates: Jan 5-15th 2015]. 

Submission of the first draft of the concept proposal by 25th Jan 2015. 

Submission of the final report after incorporation of suggestions from reviewers by 5 Feb 2015. 



Anexos 
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Annex 2 – MOMET’s Activities for the Centro Nacional de Servicios 
Climáticos (CNSC) 

Subcomponent 3.2 Improvement of Climate Information and Prediction will support the 
establishment, within SMN, of the National Center for Climate Services (Centro Nacional de 
Servicios Climáticos, CNSC) with the participation of national and international scientific 
institutions to support the development of new tools, climate information, and modeling and 
forecasting technologies in association with relevant stakeholders representing different sectors. 

The CSNC’s main activities will be to: 

a. Assess and select global climate models to be used for regional climate projections. 

b. Develop a strategy for the generation of regionalized climate projections and their 
uncertainties. 

c. Update the knowledge base on the impact of climate change in Mexico. SMN is the 
institution responsible for producing baseline projections for the study of the possible 
effects of climate change in Mexico, including the generation of temperature and 
precipitation scenarios for different time horizons and the evaluation of the impact on the 
country’s 37 macro basins and 314 watersheds.  

d. Develop seasonal climate change scenarios and information products for specific sectors 
(agriculture, energy, transport, tourism, etc.) for operational, planning and economic 
analysis. This activity would include the development of information products and alerts 
to be disseminated to individual users and producers by cell phone (SMS) and other 
communications paths to assure successful delivery to users for decision-making.  

e. Prepare an assessment to identify clients’ needs and satisfaction. 
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Annex 3 – Brief inception report on strategies to organize national climate 
services in Mexico 

Based on interactions during XXVII FORO DE PREDICCIÓN CLIMÁTICA EN LA REPÚBLICA 
MEXICANA y el III ENCUENTRO DE SERVICIOS CLIMÁTICOS, 10-12 November, 2014 at 
Merida, Yucatan, Mexico  

(27th Mexican Forum for Climate Prediction and the Third meeting on Climate Services) and the 
3rd Workshop on “Subseasonal to seasonal Prediction; Use and applications of Multi-model 
Ensembles” 13-14 November, 2014 Centro de Convenciones Siglo XXI, Salon Valladolid, 
Merida, Yucatan, Mexico. 

There were three different events held during the week long meetings at Merida, Yucatan, 
Mexico 

27th Climate Prediction Forum (10-11 November, 2014) – discussions mainly focused on 
climate diagnostics, evaluation of predictions and future outlooks for the period from Nov 2014 to 
April 2015. It is a phenomenal achievement for SMN to have held 27 national climate outlook 
meetings for preparing consensus forecasts and engaging a wide range of agencies that are 
involved in this process. In the current forum, inputs were mainly provided by INIFAP, CICESE, 
CFE and CGSMN. 

a. Although SMN has undertaken some objective and systematic verification it may 
better to follow some uniform procedures provided by WMO for verification of Long-
range forecasts.  Most of my suggestions made during the 25th Forum meeting could 
be taken up for consideration while preparing a strategy to address quality and 
consistency in generation and use of climate outlook products (pages 10-13 
attached).  

b. There is need to understand the prevailing climate anomalies over Mexico as well as 
regional and global scale and link them to monitoring and diagnostic results 
presented. Similarity in climate signals captured in the predictions could then be 
identified to provide more confident climate outlook using objective approaches to 
produce consensus. While evaluating predictions of the previous season it is 
important to also understand the reasons for failure. Systematic documentation of 
forecast performance of each group could be kept as national climate outlooks are 
being provided for more that a decade now. 

c. There is also a need for introducing probabilistic forecasts in a progressive manner 
after consultations with different user agencies.  

d. There is an immense opportunity for SMN to consolidate it leading role as provider of 
authentic national climate information and products. Systems could be put in place to 
provide systematic data to all groups engaged in seasonal prediction. SMN’s 
proposed National Climate Services Centre could also provide guidance in seasonal 
forecast methodology and systematic verification based on WMO standards. 

 

3rd meeting on Climate Services – This one day event provided opportunity to understand the 
National climate services of Mexico within the context of the Global Framework for Climate 
Services (GFCS) and the regional activities being implemented by Canada and USA. Further 
activities being planned/implemented under North American Climate Partnership and the Centre 
for climate services for the Mesoamerica and the Caribbean were also highlighted. 

a. User agencies from agriculture, water and energy were represented at this event. There 
is however a need to involve more user sectors, particularly Health and Disaster 
Management and allied areas.  
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b. The format of this National climate outlook forum should include working group sessions 
for key each key sector where these sector representatives can try to understand and 
interpret the climate outlook provided by SMN. This will allow clear understanding and 
enhanced use of these climate services products. 

c. SMN/CONAGUA Govt. of Mexico may consider holding a National Consultation on 
framework for climate services in the near future (March-April 2015). This activity could 
be planned in consultation with the GFCS office in WMO Geneva. 

3rd Workshop on “Subseasonal to seasonal Prediction – This was a very useful training 
program for the SMN and other agencies involved in seasonal predictions at a national level. 
The training course was imparted by researchers from NOAA CPC and Environment Canada. 

a. Need to carry out a needs assessment of SMN staff so that the training can be tailored to 
actual needs and could be made a sustained capacity enhancement process.  

b. Feedback about earlier training courses and follow-up with hands on experience during 
secondment to the advanced centers will be more beneficial.  

c. There is a need to create a critical mass of skilled people in SMN for it to take up the 
responsibility of climate services at a national level. Detailed assessments of existing 
capacities and gaps in skill have to be assessed while planning for the future concept of 
the National Center for climate services.  

d. For sustained climate services that dynamically cater to emerging requirements of users 
there is need for constant research work. Therefore SMN/National Climate Services 
Center could form strategic partnerships with academic community. 
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Annex 4 – Suggestions based on Mexico Outlook Forum discussions 
during “XXV Foro de de Predicción en la República Mexicana y I Encuentro 

de Servicios Climáticos” 12-14 November 2013, Aguascalientes, Mexico 

 
It is quite encouraging to find that a variety of institutions (INIFAP, CFE, CICESE, 
AGROASEMEX) are involved in preparation of seasonal outlook at a national scale. Each 
agency uses a different approach for preparing its seasonal outlook. While these different 
outlooks provide a range of outcomes for the season that helps assigning confidence or 
uncertainty levels (not being done currently), it makes reaching consensus in an objective 
manner difficult.  To enable systematic, sustained and unified production of the national 
seasonal outlooks, it would be ideal if the following steps are taken: 

a. List each institution’s detailed approach and methodological details clearly distinguishing 
objective and subjective aspects of the forecast production, available verification data 
from the past, strengths and weakness of the approach, lead-times, global sources used.  

b. Try to formulate objective methods for combining the various outlooks using the forecast 
prepared by the National Meteorological Service (CGSMN) as the base. Will require 
some research work to arrive at a science based operational procedure, for example a 
weighing criteria based on the relative skill of each approach assessed through their 
respective verification statistics. 

Globally, many of the WMO supported Regional Climate Outlook Forums (RCOFs) prepare their 
consensus seasonal outlooks as probability forecasts in tercile categories of normal, above 
and below normal. Many national meteorological services also adopt this practice as it is 
amenable to users in decision-making in climate risk management context. To start with, this 
approach could be taken up for production of national seasonal outlooks on an experimental 
basis in addition to the anomaly maps being prepared at present. 

Rainfall is one of the most difficult parameters to predict due to its high variability in space and 
time. Aggregating over space and time can sometimes improve the skill of the predictions. This 
could perhaps be tried for the seasonal rainfall outlooks for Mexico. Spatially, it would ideal to 
experiment with issues outlooks for climatological zones or homogenous climate zones. In 
temporal scale, three months or quarterly accumulation or average rainfall could be tried. 

Regarding organization of the climate outlook forums at the national level the following 
aspects could be considered: 

a. Whereas it is useful to make the users aware of some details of the approach used for 
generating seasonal forecasts, they may not be interested to listen to technical 
discussions and the process of reaching a consensus forecasts or all verification details. 
It would be better to structure the forum in such a manner that all the technical 
discussions are completed earlier on and the forum itself is just devoted to the sharing 
and interpretation of forecasts.  

b. Related to technical discussions, it might be helpful to hold a targeted annual or bi-
annual training session of several days immediately before the forum itself. This will (1) 
provide a platform for individuals and organizations across Mexico to utilize similar 
methodology, (2) ensure that forecasters are kept up to date on new or revised methods 
and, (3) provide an in-person mechanism to reach consensus and discuss related topics 
of a technical nature. There are a number of regional and international partners that 
could assist you in training workshops if needed. 

c. While the development of a forecast is the primary goal, the National Meteorological 
Service should consider improvements on how the forecast is distributed to users of this 
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information. It is important that a non-technical audience easily understands how to 
interpret the forecast, and information such as observed impacts resulting from weather-
climate events across Mexico might also be helpful. When done properly, it can also be 
used to increase the awareness and importance of your efforts to a broader audience 
such as media, political members, and others desiring general situational awareness.  

d. A standard agenda, regular plan and frequency of the meetings, key participant agencies 
etc. may be evolved in consultation with the Forum participants. This could be then used 
for sustained conduct of the outlook forum on a regular basis. Need for sector specific 
forums, or province and community level forums could be also discussed and 
implemented as per requirements. For sector specific forums, the priority sector areas 
outlined by the Global Framework for Climate Services could serve as an initial focus. 

e. Feedback questionnaires need to be designed carefully so that they are simple and do 
not overly focus on the forecast preparation or validation. Aspects on utility of the 
forecasts and further needs in specific contexts have to be emphasized.  A compilation of 
the feedback from the questionnaires could be used to plan further developments.   

f. A high-level inter-agency committee on climate information services could be constituted 
to recommend national level actions based on seasonal outlooks released during the 
climate outlook fora. This consideration shall help clear policy directions and planning 
strategies at a National level.  

g. Cross-regional engagement in Climate Outlook Forums is an effective mechanism to 
ensure regional consistency and to share knowledge on best practices. Where possible 
and appropriate, SMN should continue to take part in COFs in Central America, 
Caribbean and North America. Conversely, members of the above regions should 
continue to be invited to Mexican COFs. 

Independently of the methodology used for the seasonal forecast there is a need to ensure that 
the historical baseline data used for supporting the forecasts are previously to their usage quality 
controlled and homogeneous station-based time-series, in order to guarantee the basic input: 
the climatic time series, are real atmospheric observations and they are not affected by non-
systematic biases related to errors that can be introduced in the chain of data observation, 
transcription, transference from the observatories to the central databanks and data processing. 
In addition, there is a need for ensuring climate time-series are reasonably free of systematic 
biases induced by changes overtime in the conditions of the measurements and observational 
practices. Many factors can alter the homogeneity of climate time-series (instrumental changes, 
stations’ relocation, changes in instrument exposures, changes in land-use and land-cover in the 
stations surrounding, among others). These changes can induce spurious breakpoints and 
gradual trends in time-series, which can be larger than the climatic signal and mask the real 
climate variability, which makes previous the need for adjusting the time-series accounting for 
these artificial biases and make the entire record homogenous with respect to current observing 
conditions. Therefore, it is recommended to: 

a. Use only time-series that have been quality controlled to ensure there are reasonably 
free of gross errors (e.g. dates duplicates, aberrant/impossible values, shift in comas), 
the data fall within their own climate-defined upper/lower limits (e.g. outliers identification 
and verification), the observations are internally consistent (e.g. ensuring coherency 
between associated elements within each record or Tmax is ≥ Tmin; rainfall observed 
under clear skies, chain of consecutive repeated identical values, rounded observations), 
temporally coherent (e.g. abrupt inter-daily and inter-hourly differences exceeding the 
expectable amount of change between adjacent observations) and spatially consistent 
(e.g. any observation is consistent with those taken at the same time in neighboring 
stations affected by similar climatic influences) 
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b. To guarantee that at least the historical baseline years-data are not affected by any 
systematic bias, as minimum requirement,  

c. To ensure, as best practice, the whole time-series in use as basic input for seasonal 
forecast are homogenous or are subjected to homogenization by the-state-of the-art 
homogenization methods (e.g. applying multiple breakpoint detection methods, such as 
ACMANT1, HOMER2, MASH3) to guarantee time-series homogeneity. 

Issues related to the decrease in the number of meteorological stations taking part of the 
different networks in support of the seasonal forecast. As identified in other parts of the world, in 
recent years/decades it has been observed a pronounced reduction in the number of long-
standing observing sites related to different national realities and capabilities, which 
compromises and limit the number of stations to be used as basic input for the seasonal forecast 
having a negative impact on the accuracy of such climate products. In parallel new automatic 
weather stations (AWS) are being deployed in the Mexican territory, which won’t be useful for 
the seasonal forecast till they have being operating for a long period that enables to acquire the 
corresponding time-series. Taking into account both aspects, it would be desirable to minimize 
the negative impact that the drop in the number of meteorological stations has on the seasonal 
forecast and at the same time to take advantage of the deployment of the new automatic 
network. Therefore the recommendations are as follows: 

a. To avoid as far as possible the closing of long-standing meteorological stations, 
particularly those that are more in use and demand for the seasonal forecast 

b. To take advantage of the new automatic network to be deployed by taking into account 
the needs of the seasonal forecast when selecting the sites to be installed the AWS and 
harmonize these needs with other operational requirements 

c. In the case any new AWS is installed in an observing site where there is still operating 
conventional instruments, it is highly recommended to keep both observing systems 
recording in parallel for a period long enough to be able to assess the discrepancies 
between both systems, being highly recommended that at least this simultaneous dual 
observation lasts at least for two years and if longer the better. 
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