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1. Background and objectives
The world population reached 7 billion mark in 2011 and it is expected to rise to
9 billion by 2050. Currently over half of the population is living in urban areas, by
2050 this is expected to grow to 66% (i.e., about 6 billion) of the total
population. Urban areas are characterized by densely constructed environments
leading to specific weather and climate patterns that cause, e.g., anomalous heat
fluxes, small-scale turbulent flows and smog. Such large urban complexes are
often located along coasts or near major rivers and deltas and face additional
challenges due to their geographical locations. As regards cities with one million
inhabitants or more, between half and two thirds of these are located in areas
that face high risk of exposure to at least one natural hazard that can have wide
and disastrous consequences for the population and economy.
In light of this and considering the ongoing urbanization and related expectations
of more weather and climate extremes, as projected in IPCC studies, an urgent
need exists to enhance the resilience of cities and their inhabitants in
withstanding environmental hazards, and to factor weather, climate, water and
related environmental aspects into city planning, infrastructure design,
transportation, power supply, water supply, food safety, disaster risk reduction,
climate change adaptation and mitigation, and the health of citizens. On the
urban scale there is a challenge in addressing local and national mandates and
the different roles and responsibilities, for which good collaboration between the
different actors and multi-disciplinary and multi-agency approaches are needed.
The UN and specifically WMO are addressing the needs of the urban population
as an urgency, with the WMO Strategic Plan 2016-2019 recognizing urbanization
as one of the key external factors influencing WMO priorities. Within the UN, the
New Urban Agenda was adopted at the United Nations Conference on Housing
and Sustainable Urban Development (Habitat III) in Ecuador, in October 2016.
Urban issues have been included in the Sustainable Development Goals, SDGs,
where goal no 11 is specifically targeted at sustainable cities and communities.
WMO seventeenth Congress agreed that WMO and its Members can make a
tangible positive impact on the urban environment by providing forecasts and
integrated services that are tailored and targeted to the wide-ranging needs of
urban authorities and population and agreed that service delivery for urban
settings should be given focused consideration. Congress addressed urban issues
in a holistic manner, including all WMO technical Programmes, and passed
Resolution 68 (Cg-17) (2015): Establishing a WMO Cross-Cutting Urban Focus.
EC sessions 68, 69 and 70 provided further guidance on the development of
service delivery strategy to address urban needs and on the documents “Guide
for Integrated Urban Weather, Environment and Climate Services” (led by CAS)
and the "Guidelines for the Development of Integrated Operational Platform to
Meet Urban Service Delivery Needs" (led by CBS) to enhance these activities.
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To support the above urban initiatives, this urban survey was developed at the
Service Delivery Division (SDD) of the Weather and Disaster Risk Reduction
Service Department (WDS) of the World Meteorological Organization (WMO). It
was then put under consideration of the WMO Secretariat Urban Focal Points
(UFP) and CAS given the cross-cutting nature of the urban focus within WMO.
The WMO focal point for surveys also gave valuable advice and suggestions.
The urban survey was drafted in English and translated into Arabic, French,
Russian and Spanish. The survey was launched on 16 October 2018 by sending
circular letters to all the PRs. The survey was conducted in the above languages
using the WMO account on the SurveyMonkey survey development system.
Several reminders were sent and the last complete submission was received 1
Feb 2019.
The objectives of the Urban Survey are to
 obtain information on the existing and planned urban services of the NMHSs
 use the information to enable WMO establish a good baseline of the current
status of service provision for urban areas
 help develop metrics that will enable follow-up and enhancement of the
provision of meteorological, climatological, hydrological and environmental
services in urban environments
 give information to WMO for developing the cross-cutting urban focus
 assist in formulating the “Guide for Integrated Urban Weather, Environment
and Climate Services” and the "Guidelines for the Development of Integrated
Operational Platform to Meet Urban Service Delivery Needs".
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2. Response rate
An overview of the response rate (complete, incomplete and not started) of the
WMO Urban Survey is depicted in Figure 1 and the response rates for the
Regional Associations are detailed in Figure 2.

Figure 1. Response rate of the WMO Urban Survey per WMO Member States and
Territories.

Figure 2. Response rate of each Regional Association (I to VI).
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Eighty seven Members provided complete replies to the questionnaire. As all
respondent Members have provided information on products and services that
are, or can be, or are planned to be, provided for urban areas, it is clear that
those Members not having these services, or not planning to have them, have
not replied to the survey. However, some Members that do have, or are planning
to have urban services, may have skipped responding. Considering the response
rate from the different WMO Regions, it may also be that countries with a small
population or surface area, or countries with small NMHSs, are focused on giving
out their regular services, have not considered specific urban services, and thus
do not have a high interest in replying to this survey. However, it would have
been beneficial if such Members would have responded and simply indicated that
they do not have any plans for these services; it would have been valuable to
have an idea of the number of such Members.
In any case, the responses do provide a good baseline for the current status of
urban services provided by the NMHSs. There are numerous open-ended
questions that have received a very good response rate and that will be useful
for the further development of the WMO urban focus and for the development of
the urban products and services by the Members.
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3. Analysis of responses
The urban survey results provided in this report consist of 87 complete and 1
incomplete response to the on-line questionnaire. The list of Members that
responded to the questionnaire and are included in the analysis is provided in
Annex 1.
The survey results obtained using the on-line Survey Monkey were incorporated
into an Excel database. For several Members multiple entries to the survey were
provided. If there were both incomplete and complete responses, only the
complete ones were included in the analysis. In cases where there were several
complete responses, these were merged to create a single response for a
Member. Thus, each respondent Member counts as one entry in the database.
This enables calculations to represent the global and regional situation of the
responses in the correct proportions. Only a very few obvious mistakes have
needed to be corrected, such as when a respondent gave a yes/no answer that
was in contradiction with the following replies (i.e., not having a certain service
and then in the next question describing this service). All in all, the respondents
gave very complete responses to the survey and provided a wealth of
information through the open-ended questions.
One of the incomplete responses was included on the criteria that they had
provided information on their urban services.
The outcomes of the survey are presented on the global and regional levels. Due
to the number of responses, the replies cannot be taken to represent the
complete global circumstances or those of a whole Regional Association but the
situation of the respondent Members of that Regional Association.
Detailed replies of the open-ended questions have been grouped and
summarized and are presented in such a way that they are not linked to an
individual Member. On the contrary, many examples are included in Boxes,
where the Member has been named. The detailed open-ended responses and the
information in the boxes are important for providing information and guidance to
Members and an initial exchange of experiences and practices on urban products
and services, as has been requested by the respondents.
The responses may be subjective and dependent on the expertise of the person
replying to the questionnaire, i.e., the person may not be completely aware of all
the activities related to the questions. As with any survey that is undertaken,
there may also be some subjective perceptions as to, e.g., the level of
development of the services.
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4. Conclusions and recommendations
Information related to the respondent NMHS urban services
The urban survey conducted at the end of 2018 provides baseline data of urban
services that are undertaken by WMO Members, information for developing the
urban focus of WMO, and material for the documents on urban services that are
under development at WMO. The recommendations given in this report have
been provided by the respondents.
In total 87 Members provided completed questionnaires, with one Member
providing enough relevant information in their incomplete submission to be
included in the analysis of the responses, thus bringing the total to 88. The urban
survey results are analyzed in detail in the chapter 5 “Detailed Findings”.
The NMHS urban service delivery will need to take into consideration the legal
framework of the provided services. These vary from country to country. On
one hand, at the national and regional levels, a service may have regulations in
the laws that define the duties of the NMHS’s service, whereas at the local level
there can be bilateral working agreements. In these instances, the role and
competences of the stakeholders involved in the system are defined in laws,
detailed arrangements regarding urban services are established in formal
agreements.
On the other hand, the NMHS service charter may spell out clearly how the
stakeholders will be served. The NMHS may be instructed by the government to
provide information to, and cooperate with, the authorities and others in order to
facilitate their decisions. Especially regarding emergency management, based on
the law a NMHS may have a regular and natural close cooperation with
emergency management authorities, with no need for special agreements
regarding these services.
The respondents noted that there is no one size fits all. The NMHSs may
provide urban products and services directly and specifically. Or they may
provide all the services that are requested, these services may be for urban
areas. As the focus on urban services cuts across multiple customer segments,
the strategy may aim to focus on integrating services for particular customers,
meaning that the services designed are focused on how they suit the needs of
particular audiences. The urban products and services may be part of the
commercial activities of the NMHS. For NMHSs that have been formed recently,
most of the urban activities may not yet be developed in the service.
Forecasts for and actions in areas outside of the urban area can affect and
thus be relevant for the urban areas, too, and need to be considered. For
example, during rainy periods, flooding and landslides can cause effects in the
areas neighboring the concerned areas, such as cities.
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Agriculture is also a relevant area for services in the urban areas, there may be
such activities within the urban area, especially through greening of cities, and
furthermore rural production close to urban areas plays an important role in the
provision of food to the urban populations.
The NMHSs face many challenges in the provision of services, also for those in
urban areas. The support of the government is necessary for keeping up and
improving the daily work. The existing technical, operational, budgetary and
human resources may not be sufficient for developing capacities in the area of
urban services and to meet the user requests, even though the NMHS would be
interested to do so. A range of organizational issues may also need to be
resolved. Close collaboration may exist between those agencies that are needed
for the provision of the products and services, however, the political means and
the financial resources may be lacking. A service might also need to first focus on
strengthening, improving, and enhancing the basic infrastructure and services
through a better monitoring network, by enhancing IT and communication
infrastructure, and by building the capacity of the existing manpower and
possibly recruiting new staff to enable developing their urban services. The
difficulty of weather forecasting on the city level has also to be taken into
account.
Projects have been mentioned under many subsections of the survey, these are
excellent means to develop the urban products and services. These have been
undertaken with local/city authorities, relevant agencies, research institutes
and/or universities. They may be funded from many different sources, including
national or local authorities, European Union, World Bank and UNDP. The
projects are concerned with developing integrated urban services, resilient cities,
information gateways between the NMHS and the structures of the city
authorities, observation systems, including for early warning, and updating data
bases to allow for accepting data from different sectors to be able to develop
specific products for those sectors. Projects are also undertaken in relation to
disaster risk reduction, in order to make a risk profile regarding severe weather
for cities, to assess extreme weather impacts and for promoting public
understanding of extreme weather events. Another specific area is climate and
climate change; through projects the vision, objectives, strategy and means of
implementation can be defined for the adaptation strategies of a city to climate
change and climate variability.
Typically the projects are carried out in one city at first, often the capital city,
and subsequently other cities will be included. Projects are very useful for
building the required services, user connections and partnerships before the
services become operational. The projects can be delivered jointly by the
involved agencies, and usually include capacity development. There are never
the less many challenges, in particular sustainability of the activities beyond the
project phase, filling the remaining gaps and making the activities operational.
Regarding an integrated platform for the urban activities, on the whole,
slightly less than half of respondents have a system that includes an integrated
8

platform for these activities. Considering the spectrum of replies, there are
evidently many ways to understand what an integrated platform is. The
integrated platforms range from webpages that include meteorological data,
forecasts and warnings to pages that include products targeted to users or links
to other authorities; to a combination of several ministries working together, and
to systems where the platform combines in a comprehensive way all the entities
working with a particular issue, such as water resources management.
The respondents who did not have an integrated platform for urban services
provided information on the state of integration between components in their
system. One third respondent Members noted that they have some integration
and provided information on this. In principle the integration comments could be
divided into two groups: those that are NMHS integration and user oriented, and
those that are hazard, warning and disaster risk reduction oriented
In all, about three quarters of respondents have either an integrated platform or
some measure of integration in their system. Some respondents noted that as
many users are now demanding a platform where they can log in, it would be
useful to develop an integrated platform for these services. The plan could be to
make all products and services available in one platform and/or also on
interested parties’ websites or mobile applications.
Regarding impact based forecasting (IBF), it is used and is expanding in urban
applications, slightly less than half of respondent services use currently IBF and a
large majority of those not using it currently, are planning to do so.
The products and services may be communicated directly by the NMHS. They
may also be communicated in coordination with or through other authorities. For
example, the communication of information to specific customers may be based
on information and data from the NMHS that is then available through, e.g., the
city authority structures to the users.
Or the users process the meteorological/climatological information provided in
accordance with their sectoral application. For example, if a meteorological
warning of heavy snow is issued, the NMHS indicates the areas of impact, while
the transport sector reports which roads will be affected and makes the
appropriate recommendations.
Regarding special events, the services provided highlight the importance of a
good relationship between the meteorological service and the authorities in
charge, or the event organizers, in order to inform their decision-making.
In summary, the services not currently having urban services recognize the need
for these.
Recommendations:
 Continue extending urban meteorological services at least to the basic
level, to avoid property losses and casualties.
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In the planning stage define the roles of each institution to develop the
integrated platform, and therefore the integrated product, for a specific
area.
For some NMHSs it would be useful if the platform could facilitate other
users to overlay their data on the NMHS maps to identify hotspots of a
particular hazard in relation to how much damage is expected to be
affected in terms of the size of population to be displaced, infrastructure,
nearest health facility, crops, etc.
Observations: 1) extend the observation network, such as precipitation
stations, in order to have an accurate idea of the rainfall, instead of
typically relying on the single weather station at the airport 2) a network
of microclimate stations may be implemented for providing real-time
weather data for use in urban climate studies and potential applications for
smart city planning 3) establish a dense observational network required
for sub-kilometer modelling.
Improve the accuracy of meteorological disaster risk early warning.
Broaden the communication channels of urban service products.
The urban services should be provided in coordination with the relevant
authorities.
Implement or commence relevant projects on the required subjects.
Clearly IBF has been found to be useful and WMO should offer further
training/assistance for the remaining Members to be able to provide IBF in
the urban context.

Requests:
 WMO support is needed for NMHSs to be able to provide its users with more
sophisticated integrated urban services; support is needed regarding
integrated platform development, partnerships and training.
 NMHSs wish to be active participants in regional projects aimed at developing
integrated urban services under the auspices of WMO or other international
bodies working in the area.
User connections and partnerships
The most common user groups that are involved in (developing) the NMHS urban
products and services are the disaster risk reduction (DRR) partners and local
governments, then water management, with transportation, energy and health
sectors following.
In total over half of the respondents, and in all Regional Associations half or
more of the respondents, have formed partnerships in the provision of urban
services. The partnerships formed by an NMHS may vary greatly depending on
the products and services provided, they will be with different organizations,
some involve sharing data, some organizations are sharing resources and some
are partners in disseminating the services, amongst others. Throughout the
survey climate services have especially been mentioned.
The agreements and arrangements formed between the partners depend on legal
considerations, relationships between the organizations, and the targets that are
10

being set and thus an NMHS may have in place many different types of
agreements and arrangements. Some of these may provide income for the
NMHS.
Very few of the NMHS work with economists on urban services, less than ten
percent of respondent Members, however, the connections to social
scientists/authorities is higher, almost a third of the respondent Members.
Regarding the measurement of economic and/or social benefits of urban services
by the NMHS, less than twenty percent of respondents do this. There may be
other authorities that have this as their duty, such as civil defence that may
evaluate the cost of disasters and/or the economic and/or social benefits derived
from urban services.
Many of the services that do not currently have established user connections and
partnerships are working on these, or looking forward to forming these and to
providing information to WMO on these at a later date. It may also be that urban
services are one aspect of the re-development of the NMHS’s cooperation
activities and will be treated as part of the whole.
There may be complications in user engagement due to language barriers in a
country, especially if indigenous languages are in use and for which the service
does not have proficiency.
Recommendations
 Strengthen departmental interaction and form resultant forces to improve
the quality and efficiency of urban meteorological services.
 Enhance the role of social media in the development and provision of
weather and related environmental services.
 Obtain user feedback to improve the services.
 Need to sensitize the NMHS services for the involvement of economists
and find entry points for these city experts to involve them in climate
information use, amongst others. WMO could initiate by developing a
guide on how to find entry points to various sectors.
 WMO publication to describe the best practices for partnering with other
urban service providers to develop integrated urban services.
 Proactively and continuously engage stakeholders to promulgate weather
and climate-partnerships with various sectors and stakeholders to enhance
urban services in support of decision making and policy formulation,
including the research sector.
 Provide tailored information to assist the authorities to make sound
decisions.
 Have NMHS specialists directly accessible to provide the information
needed by responsible authorities and to respond to their questions in real
time.
 It is clear that NMHSs need to enhance the engagement of both
economists and social scientists in order to prove the usefulness of the
services provided, for economic aspects such as financial savings and
social aspects such as saving lives. In addition social scientists can assist
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in defining the kind of products and services that society needs and would
like to have.
The development of effective coordination and relationships with public
safety, disaster management authorities and water management agencies
is vital to the success of severe weather warning and to effective
responses to weather disasters.

Comparison of user targeted services and user involvement
The NMHSs were asked separately in one question if they provide targeted
services to specific users (city planning, infrastructure design, energy supply,
water management, industry, transportation, road traffic, food safety, health
sector, tourism sector and special events) and in another question if users are
involved in (developing) their urban products and services (local government,
DRR partner, water management, energy, industry, transportation, road traffic,
food safety, health, tourism and general public). The user groups that are
included in both were compared. It is to be noted that in some categories the
number of Members that provided information is very small, thus the results are
indicative only for the respondent Members.
Considering the total number of respondent Members, the percentage of users
involved in the development of the urban products and services in comparison to
the number of targeted services in the specific area is the highest for water
management (64 %), next are health sector (63 %) and transportation (61 %).
Energy supply (56 %), road traffic (50 %) and food safety (49 %) follow with the
lowest involvement of users in comparison to provided services in industry (38
%) and tourism sector (28 %).
Regarding the regional associations, only RA II has in all the categories over 50
% user involvement in comparison to the targeted service. Other RAs have over
50 % in the following sectors:
 RA I: transportation and food safety
 RA III: water management and health
 RA IV: water management, health, energy and transportation
 RA V: water management, health, energy, industry, road traffic and food
safety
 RA VI: water management, energy, health, transportation, road traffic,
and food safety.
Capacity development and training
Considering the replies by the respondents to the questions on capacity
development and training, it is clear that there are big differences between the
WMO regions. In RAs where urban services have already been or are being
developed, more capacity building and training has been provided, thus also
assisting in the further development of these services. The staff in RAs I, IV and
VI have attended the least number of capacity development activities on this
subject.
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On the whole about one third of the respondent NMHSs have attended WMO
organized capacity development activities related to urban products and services
and to related infrastructures. It is to be noted that this does not provide a
holistic reply as to the participation of the NMHS staff; the staff member filling
the questionnaire may not be aware of all the training offered by WMO that has
taken place.
Many services assist in the capacity development activities by providing lecturers
and trainers, e.g., to cover warnings and communications and impact based
forecasting.
Recommendations
 Capacity development and training in this area is something that is highly
needed especially now that the frequency of extreme weather events are
increasing and are causing fatalities and economic damage.
 Targeted training and education and capacity building of specialists on urban
services should be carried out.
 Participation in international training courses and workshops on urban
services are recommended.
 Learn from experiences of other countries' urban services.
 Formulate required service procedures and standards.
 Carry out service drills.
 Improve emergency preparedness and enhance urban disaster risk response
capacity.
 Need to improve capacity development and training of end users.
 Need capacity building on the integrated platform for urban meteorological
related services.
Requests for WMO to:
 begin or to continue to send invitations to participate in meetings or
workshops related to the development of capacities in urban services; in this
regard developing urban products and services in meteorology and
climatology were especially mentioned
 provide the NMHSs with capacity building programmes
 provide advice on conducting training for urban service users.
International collaboration
On the whole, in excess of one third of the respondents reported collaborating
with international partners on urban activities. Only in RA V do the "yes" answers
dominate (83 %). In the Russian language group all replied “no” to this question
(6 respondents). In the Arabic language group, one country replied “yes” and
one country skipped, the rest replied “no” (total 6 respondents). International
collaboration would need to be enhanced in the respondent countries.
Regarding twinning, in total about three quarters of the respondents indicated
that their service would be interested in providing twinning to a country/city in
need of developing urban services. In all the RAs there were more positive than
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negative replies to this question. In total over eighty percent of the respondents
indicated that their Service would be interested in developing their own urban
services by twinning with a country/city already having expertise in urban
services. In all the RAs there were more positive than negative replies to this
question, with RAs I and III having 100 % “yes” replies.
The above two questions were evidently not expressed well and not understood
by all respondents, as several countries that do not have well developed urban
activities volunteered to assist others. However, we can see from the responses
that the Members are very interested in twinning opportunities.
Recommendations
 It is clear that it would be beneficial for WMO to set up some kind of
mechanism for international collaboration in urban issues, this could include
twinning.
 NMHSs welcome countries and international/national partners in this field, be
it private or public, in order to learn from others’ experiences, to assist in the
provision and strengthening of urban services and for smooth functioning of
the various services.
 Strengthen international collaboration so that the staff can benefit from
others’ expertise, programmes, and activities in this field. In particular, urban
forecasting in northern/arctic areas and those in the field of air quality were
mentioned.
 Urban climate service delivery varies significantly from one country to
another. It is recommended for those NMHSs advanced in these areas to train
others to be able to give at least the basic services.
Suggestions regarding the provision and the development of functional
urban services
Requests to WMO
 A forum for regular exchange of experiences and best practices is needed.
 The strategy is to enhance the capability of the NMHS to contribute
effectively to the socio-economic development activities of the society, and
to respond more rapidly to its changing needs. So, we suggest that WMO
organizes forums for the NMHSs on the provision and development of the
functional urban services.
 Suggest that WMO develop a mechanism of collaborations and
partnerships between highly developed NMHSs and NMHSs that are in
need.
 If there is a forum where internationally cities/urban governments meet to
discuss services, WMO should be supporting the attendance of some
developing country NMHSs to add their voice.
 Urban managements do not see climate information as adding value to
their activities. WMO must lead the way.
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Other recommendations and comments
 Put in place a functional hydrometeorological network and a database that
meets these needs; assist the country in increasing the density of
hydrometric measuring stations in order to refine the NMHS products.
 For efforts to improve impact based forecasting, it is good to have the
NMHS strategic plan outline ways which will help improve in that area.
 These urban services have to be developed in consultation with the utilities
concerned in order to take into account their concerns. For example, how
high must the water be for the flood warning to be triggered? What is the
threshold for warning the municipality about pollution?
 The following are required: 1. Strengthen the R&D of key technologies 2.
Establish the mechanism of department linkage and international
cooperation 3. Attach importance to personnel training 4. Broaden service
channels, enrich service products and enhance service efficiency.
 It is necessary to have an on-line platform for the region which can allow
monitoring and warning on hazardous meteorological occasions on the
basis of unique process.
 It would be useful to have information and to participate in meetings
regarding administrative structures and recommended procedures for
urban services in meteorology and climatology, and to be aware of the
good practices and experiences of other countries.
 Introduce custom and integrated smart applications (services adapted to
people according to location in the city, occupation, interests...).
 Encourage city councils to set up kiosks to display meteorological, air
quality and vigilance information.
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5. Detailed findings
Section A: Contact information
The respondents provided their country or territory, name of service, name of
respondent, position/title, address and email. Optionally additional contact
information could be provided.
There was no Section B.

Section C: Information on main hazards in the urban areas
Q 3. What are the main hazards the urban areas face in your country?
(please tick as many boxes as required)? If needed, use the “Other” box
for free text to specify the hazards in more detail, such as the type of
flooding.
The answers as per Regional Associations are portrayed in the Figures 3 and 4.
The results in table format are available in Annex 2.

Figure 3. The main hazards experienced in urban areas by WMO respondent
Members. The total number of respondents is 88 (light blue column on the right).
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Figure 4. The main hazards experienced in urban areas in the WMO regions. The
total number of respondents are: RAI 20, RAII 16, RAIII 9, RAIV 9, RAV 6 and
RAVI 28 (light blue columns on the right).
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Clearly heavy rainfall is the most common hazard in urban areas faced by the
respondent Members (97 % of total number of respondents), with flooding (85
%), and thunderstorms (80 %) also experienced widely. Wind storms are
experienced by 69 %, heat waves by 64 %, air pollution by 61 % and fog by 53
%. On the other end, volcanic ash is experienced by 12 %, sand storms by 25 %
and ice by 26 %.
Half or more of respondents in RAs I, II, and V experience water scarcity. Coastal
inundation is especially a problem in RAs III and IV, with 67 % experiencing it.
Cold waves are problematic in RA II (63 %) and also in RA III (56 %) and RA VI
(54 %). Snow is a problem in RA VI (71 %). Tropical storms are important
hazards in RAs II (63 %), IV (78 %) and V (50 %).
Regarding the input under “other”, the following comments were made.
Water and precipitation related, these were clearly in the majority
- heavy rain category contains: large amount of precipitation, torrential rain,
freezing rain
- hail (mentioned 2x), frozen rain, squalls, heavy snowfall, blowing snow.
- river flood, urban flood (2x), urban flash floods (4x)
- flash floods due to intense thunderstorms; city floods caused by
thunderstorms that are caused by extra urban heating
- flooding in urban areas is mostly due to torrential rains choking the
drainage systems (2x)
- surface water flooding and fluvial flooding
- city inundation
- monsoon torrential rains, glacial lake outburst floods (GLOF) events in premonsoon
- snow storms during winter season in mountainous areas provide
challenges
- water (river) contamination issues
- drought.
Other comments
- landslides caused by rainfall (mentioned 5x)
- fog: long-lasting (>6 hours) dense fog
- wind storms: wind gust (2x), northerly winds
- tornadoes, hurricanes
- high sea level
- urban and forest fires (2x), it was mentioned that occurrence of smoke
and haze pollution is transboundary in nature in some countries
- lightning strikes
- dust storms
- solar radiation, extremely high UV levels
- nuclear radiation monitoring and assessment in support of emergency
response
- earthquakes.
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Section D: Information on your activities in urban services
Q 4a. Is your service providing or planning to provide any urban services
in the areas listed in Q6b (4 b)?
As could be expected of an urban survey, 80 of replies were “Yes”, that they are
providing or planning to provide, urban services. There weren’t any “No” replies,
8 respondents skipped this question.
One country notes that they do not provide specific urban service but that
warnings and forecasts are provided nationally. The information, forecasts and
warnings are provided for selected points, parts of country or for districts. These
points may, of course, be in urban areas.
Q 4b. In which area (meteorological, climatological, hydrological, air
quality) and at which stage of development (planning stage … fully
operational) are the services? Please tick as many boxes as apply as you
may have services at different stages of development.
The results as per Regional Associations are portrayed below. In Annex 3 the
results are portrayed as per the level of development of the services.
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All countries (88) replied to the Meteorological part of this question, with one
country in RA II selecting three choices (fully and partly operational, and
research stage). Most respondent Members (79 %) have fully operational urban
meteorological services, with 100 % in RA V, 88 % in RA II, 86 % in RA VI, 78 %
in RAs III and IV and 55 % in RA I.

85 countries replied to the Climatological part of this question, with one country
in RA II selecting three choices (fully and partly operational, and research stage)
and one country in RA III selecting two choices (fully and partly operational). 3
countries skipped this part of the question. In total 55 % of all respondents
reported having fully operational climatological services. Interestingly RA I
reports more ‘fully operational’ climatological urban services (70 %) than
meteorological ones (55 %). On the contrary RA VI has 36 % ‘fully operational’
climatological services compared to 86 % meteorological ones.
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81 countries replied to the Hydrological part of this question, with one country in
RA I selecting two choices (partly operational and research stage), one country in
RA II selecting three choices (fully and partly operational, and planning stage)
and another one in RA II selecting two choices (partly operational and planning
stage). 7 respondents skipped this part of the question.
In total 46 % of respondents reported having ‘fully operational’ hydrological
urban services, clearly less than for meteorological and climatological services. In
RA I only 10 % have the services on this level, whereas in RA V the
corresponding figure is 67 %, while in all the other RAs ‘fully operational’ are 5657 %.

21

78 countries replied to the Air quality and other related parameters (such as UV
Index) part of this question, with one country in RA II selecting three choices
(partly operational, and planning and research stage) and another one in RA II
selecting two choices (moving into operations and planning stage). 11
respondents skipped this part of the question.
In total 35 % reported having ‘fully operational’ air quality related services. The
highest number of these were in RAs V (67 %) and VI (57 %), RAs II, III, and IV
reported each 31-33 % and there were none in RA I. However, 18 respondents in
RA I are at some stage of development for providing these services.
There were the following notes added to this question:
 Marine services are also provided
 Air quality related services are the task of other institutions.
Q 4c. In your country, what are the main geophysical characteristics of
the urban areas for which you provide, or plan to provide, urban
services? (please tick as many boxes as required).
All 88 respondents provided information. The replies as per Regional Associations
are shown in Figures 5 and 6 below. The replies in table format are available in
Annex 2.
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Figure 5. The main geophysical characteristics of the urban areas of the WMO
respondent Members. The total number of respondents is 88.

There were an equal number of coastal and inland urban areas (about 75 % of
respondents named these) with mountainous (56 %) and riverine or delta (47
%) next largest categories. Only 2 respondents reported urban areas in polar
regions.
In the “other” category, the additional geophysical characteristics mentioned
were:
- tropical like
- forest
- island and maritime environment
- urban sprawl in large cities impeding drainage.
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Figure 6. The main geophysical characteristics of the urban areas in the WMO
regions. The total number of respondents are: RAI 20, RAII 16, RAIII 9, RAIV 9,
RAV 6 and RAVI 28.

Q 4d. In which cities and urbanized areas are you providing, or planning
to provide, your services?
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In total 82 respondents replied to this question and 6 skipped it (2 in RA II, 1 in
RA IV, 1 in RA V and 2 in RA VI). Input was provided in many forms, some
named the cities, but most replies were descriptive. These are grouped and
summarized below.
This information has been used for the development of Part 2 of the Guide for
Integrated Urban Weather, Environment and Climate Services that is under
preparation at WMO.
Many countries noted that services were provided for all cities and then may
have mentioned the number, for instance “more than 1500 cities and urbanized
areas with specific weather information and services”. Specifically:
- the services are provided for main cities
- for every city, town and village in the country
- if one city was mentioned, it was the capital city of the country receiving
urban services, especially if the aim of the services is the general public
- services are provided for coastal areas where most of the population
resides
- all major cities but the forecasts are generally on regional basis
- predetermined urban areas based on population density; moving to GIS
based system in 5 years
- cities and agglomerations with population higher than 100 000
- services are provided for the whole country taking into account
characteristics of single geographic areas
- big cities and main industrial areas are provided services
- the NMHS provides all its services for the public homogeneously.
Hazard, disaster or warning related:
 to all cities where there are potential risks
 meteorological services in areas severely affected by or at risk of
meteorological disasters
 for civil protection purposes, services are provided for the whole territory
 hydrological forecasts and flooding warnings are made for vulnerable cities
 severe weather warnings are issued to all major cities
 urban services are provided to most of the cities throughout the country,
where the focus is on providing specific products taking into account the
potential hazards that may occur
 only city(ies) with special problems, such as often threatened by
rainwater, are provided assistance
 Seasonal vigilance bulletins are being prepared in some areas of the
country. The NMHS also has a programme involving warning awareness
meteorologists. These individuals are able to respond to the specific needs
of cities in emergency situations. They can provide information or even
training sessions to help local authorities better interpret the data
contained in forecasts and warnings.
On demand:
 on demand services are provided for all cities and regions of the country
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services are provided throughout the country and for societal sectors upon
request.
Type of product/service/focus
 in different areas of the country there is a different focus; for cities in one
area the focus is on floods in informal settlements; in another focus is on
landslide/mudslide advisories; and in another focus is on long-term
climate change scenarios to inform planning policy
 air quality stations are providing information
 marine forecasts are provided for coastal regions
 air quality services for seaport city.
Projects and proposals
 a research project is undertaken on the development of strategies of
urban adaptation to climate change and variability
 if financial support were to be secured (proposals have been drawn up in a
nationwide competitive process), a further 10 cities with populations of
over one million would be included in the provision of urban services in
addition to the capital city.
BOX.
What do we consider as urban services? The approach in Belgium.
Belgium is a small (approximately 30 000 km2), highly urbanized country. About
one third of the country consists of some twenty urban regions of various sizes
and the residential commuter areas surrounding these regions. Eighty per cent of
the Belgian population is concentrated in these urban areas. There are five large
urban regions with more than 200 000 inhabitants (Anvers, Brussels, Ghent,
Charleroi and Liège) and some 15 smaller urban regions. The majority of the
general and specific products and services of the Royal Meteorological Institute
(forecasts, warnings, specific products) concern the urbanized areas of the
country.
BOX.
Experience in Argentina
Early Warning System (EWS) for heatwaves and health-related purposes for 57
urban areas, active from 1 November to 30 March. Immediate forecasts for
severe convection in areas covered by radar. (Observed) UV index: Buenos
Aires, Mendoza, Pilar (Cba), Ushuaia. Intensity-duration-frequency (IDF) curves
for infrastructure design. Alerts for strong and severe phenomena throughout the
country.
Box.
Experience in Peru
Priority areas: The meteorological service provides very short-term, short-term
and long-term forecasts (approximately 270 cities nationwide) to decisionmakers via its institutional web page. It also issues weather warnings, which are
used by different sectors. Additionally, information services are provided for
areas that are moderately and highly vulnerable to meteorological and
hydrological hazards. With regard to early warning systems (EWSs), the NMHS
SENAMHI is currently developing project proposals for the implementation of
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technical observation systems for EWSs. This is the case, for example, for the
Rimac Basin, which is a priority area because during rainy periods it experiences
frequent landslides which affect the [local] population and which can affect the
capital city, where more than 30% of the country’s population lives.
Q 4e. Do these services include: General services to the public?
In total there were 85 Yes answers and 3 No answers, one in RA I and two in RA
VI, with all respondents providing a reply.
Q 4f. Do these services include: Services to the authorities?
In total there were 86 Yes answers and 2 No answers, one in RA I and one in RA
VI, with all respondents providing a reply.
Q 4g. Do these services include: Targeted services to specific customers
(please tick as many boxes as required)?
This was a multiple choice question with the possibility to add text under “other”.
The answers as per Regional Associations are portrayed in the Figures 7 and 8
below. The total number of respondents was 88, nobody skipped this question.
The replies in table format are available in Annex 2.

Figure 7. Targeted services to specific customers that are provided for urban
areas by WMO respondent Members. The total number of respondents is 88
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Figure 8. Targeted services to specific customers that are provided for urban
areas in the WMO regions. The total number of respondents are: RAI 20, RAII
16, RAIII 9, RAIV 9, RAV 6 and RAVI 28.
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In total, the highest number of targeted services are provided for water
management (83 %), then for transportation (75 %) and energy supply (74 %).
City planning, infrastructure design, health sector, tourism sector and special
events were all between 59 and 64 %. Food safety services are provided by 49
% and services for industry by 45 % of respondents.
The comments under “other” are grouped and summarized below.
One service mentioned that forecast products and weather warnings, seasonal
forecasts and hydrological forecasts and warnings are used by decision-makers
of various sectors for planning, management, emergency response and other
purposes. Another service noted that their meteorological and climatological
diagnostic and forecast information supports decision-making in the various
production sectors. Another that through an existing proposal, the plan is to
provide information to specific customers in the greater capital city area; rather
than coming directly from the NMHS, the information would be based on the
NMHS data but be available through City Authority structures.
Specific items that were mentioned regarding targeted services to specific
customers:
 construction entities, public utilities, agriculture, emergency services,
aviation, rail transport, department of education
 air and sea transport
 environmental and public health sector
 marine forecasts are intended for ship owners, fishing communities,
swimmers, etc.
 municipality emergency management and civil protection and to national
disaster management center
 extreme hydrological events monitoring and crises rooms designated for
these events
 specific information to farmers and rural producers (to be noted that there
may be farmers in urban areas; rural production close to urban areas
plays an important role in the provision of food for urban populations)
 several types of special events: sporting events such as ASEAN games,
annual meeting of specialized agencies, such as the IMF and WB,
celebratory events such as weddings, birthdays
 impact based forecasting (IBF): one service mentioned that they provide
IBF for urban areas including transport and construction, another that the
NMHS is engaging its users to develop impact-based forecast to support
decision making in their operations.
BOX.
The experience in the United States of America.
The National Weather Service (NWS) provides impact-based decision support
services (IDSS) to government and non-government entities which are directly
involved in the preparation, dissemination and discussions involving weather,
water, or climate related NWS information, that supports decision making for
routine or episodic, high impact events. These entities have a unique need for
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increased interaction with NWS personnel for provision of Impact-based IDSS or
to facilitate their role in supporting the NWS mission.
Q 5a. Does your system include an integrated platform for these
activities?
In total there were 39 Yes and 47 No answers and 2 skipped this question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole, according to the replies 44 % have a system that includes an
integrated platform for these activities. For RAs II, III, IV and RA VI the answers
split more or less evenly between yes and no, for RA I there were 70 % no
answers and for RA V 67 % yes replies.
Q 5b. If your answer to the preceding question was “YES”, what
components does your platform include?
40 countries provided answers to this question. One of the countries that had
skipped the previous question (5 a), provided a reply here, the reply has been
moved under the following question (5 c).
Considering the spectrum of replies, there are quite evidently many ways to
understand what an Integrated Platform is. A definition was given in the
vocabulary accompanying the questionnaire: “An Integrated Platform is a datasharing mechanism that allows for data streaming from diverse service providers
to be combined into integrated seamless products.”
This definition will be revisited in the “Guidelines for the Development of an
Integrated Operational Platform to Meet Urban Service Delivery Needs” that is
currently under preparation at WMO. All of the information provided in this
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questionnaire regarding Integrated Platforms and integration in the NMHS
systems will be used in the preparation of the aforementioned Guidelines.
Below is a selection of individual replies given to this question. These
demonstrate the variability in the formulation and understanding of the
Integrated Platform.
1. Integrated weather forecast, observations and warnings for all urban
locations available as a mobile App, map and tabular website. Weekly
atmospheric and ocean model for the global and regional domains, feed
into forecasts for towns and cities - based on high resolution models for
major towns and cities. Nowcasting applications (rapid update of rain,
lightning, hail and storms short-term forecasts) are available for all major
towns and cities. Across the whole country, seasonal modelling (multiweek, monthly, seasonal) includes climate, hydrological, and some
chemical elements. Dispersion models are available for customized
locations to Emergency Partners. Weather forecasters can visualise all of
this information on one map in an Integrated Data viewer (Visual
Weather).
2. The hydrological database is integrated with other water resource
management systems that allow the analysis of water permits, reservoirs
operations, extreme hydrological events monitoring, water resource
planning, etc. Our database is also integrated with other agencies
responsible for civil protection, weather forecasting, etc. We also provide
real time and historical information for states, municipalities and society.
3. Stakeholders like the national water, national electric company, national
roads, etc., are provided with customized solutions for data and forecasts
reception. In partnership with the capital city municipality the geo-portal is
developed where meteorological, climatological and air quality data for the
capital are provided, together with data from other providers about water
quality, pollen concentration and soil elements.
4. Internet based solutions, extranet services, open database, public www
sites.
5. The NMHS provides extranet solutions shared between several users,
including weather forecast, radar images, warning systems.
6. NMHS website - NMHS mobile App - Social media, e.g., the NMHS official
Facebook page - Dedicated NMHS webpages for government departments
and specialized users, e.g., public utilities - Stakeholder
engagement/partnership.
7. The platform already includes risk assessment, and early warning. The
NMHS is working on other components such as emergency planning,
communication and dissemination to the public
8. A national Business Support Centre, inaugurated in accordance with the
national legislation and under the supervision of the NMHS, serves as the
platform and provides the NMHS’s products to user communities.
9. All services have free access to all meteorological data and warnings. The
main authorities are warned using dedicated crisis management systems.
The meteorological services are only in a limited way integrated into other
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services platforms but the NMHS provides free data and an extensive API
for such integration.
10.The website of the NMHS is a one-stop portal to access information on
meteorological observations and forecast, climate prediction services,
hazard warnings and advisories, air quality information, etc. The website
also provides links to the Public Utilities Board, and the national water
agency.
11.The Meteorological Service has a National Climate Outlook Forum, where
the Service is engaged with the public and the several sectors. Besides,
regarding the weather services, the Meteorological Service places the
weather warnings at the Service website.
12.Information from the NMHS are visualized at website, mobile application,
provided in radio as well as sent to responders in the national crisis
management system. The information is also reused in some of their
specific systems.
13.The platform components include 1. Information: - Weather warning
announcement - Daily weather forecast - Daily risk map showing heavy
rainfall - 7 day weather forecast 2. Weather forecast information
service: provision of weather warning announcement to the Public such as
(through?) the National Disaster Warning Center, Department of Disaster
Prevention and Mitigation, National Broadcasting Services and all of radio
and television in the country, including social media. 3. Activities: The
Meteorological Department and the meteorological stations in each
province will be coordinated with the provincial governor for use in the
information of the Department of Meteorology for planning reduction of
damage due to natural disasters.
14.In each one of the NMHS’s 122 Weather Forecast Offices field offices,
forecasters use the Advanced Weather Interactive Processing System
(AWIPS), a weather forecasting data and display IT package, to create and
distribute weather watch, warnings, and advisories.
15.The platform provides short-term and medium-term weather forecast
information and includes products associated with air quality and
ultraviolet radiation.
16.Various platforms that use Google Earth as a base for our network of
meteorological, hydrological, seismic, wave, tide and air-quality stations,
and maps of areas susceptible to flooding, drought, landslides and
tsunamis.
17.Ministry of the Environment, Ministry of City Planning, Ministry of National
Defence, Ministry of Public Health.
18.Web page accessible to users 24/7, including real-time weather station
observation data, operational forecast system (2/day), monitoring of
extreme events, air quality information, products targeted to users
(concerning roads, rail networks, urban sanitation, health, and information
for marine and coastal users).
Q 5c. If your answer to the preceding question was “No”, is there any
integration in the system of your Service between any of the different
components for giving urban services? (Free-text up to 500 characters)
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41 countries provided answers to this question. Out of those, 7 respondents
answered “no”, and 5 indicated that they are in the planning stage or at the very
start of the integration development process. Additionally one that had skipped
the preceding question (Q 12a/5 a) gave information that is considered under
this question (Q 14c/5 c).
Below is a summary of the given information.
Following specific information was given, these include suggestions on ways
forward or what should be taken into consideration; there are examples of user
oriented integration and of integration within the NMHS:
 The NMS is in the process of upgrading its database thru two different
projects, this would enable the NMS to accept multiple data sources from
different sectors, which in turn would help the NMS to design different
products as it relates to weather to suit the different sectors.
 There is no integration in the service. The NMHS works with sectoral
experts to develop the service required. There is no platform where users
login to generate or add data for the NMHS to use. It would be a good idea
if we went that direction as many users are now demanding a platform
where they can login. We have a maproom but we have not trained
stakeholders on how to use it.
 Currently the NMHS has different applications for weather and air quality
information. The plan could be to make all these available in one platform
in the future. The NMHS will also make use of Application Programming
Interface (API) to make information to be available on interested parties'
websites or mobile applications.
 The system provides excellent support to services for transportation such
as aviation and marine, to other sectors, e.g., energy, agriculture, etc.,
and to the general public.
 External partners and clients have access to information from various scale
models and to radar data, which they are able to use to support their
activities.
 Some components are coordinated, especially the services for marine
users.
 Different divisions (meteorological, climatological, hydrological
departments) of the NMHS are in close cooperation and able to
disseminate integrated services.
 Conventional analysis of meteorological information are integrated with
output from NWP models for preparing of forecasts. For seasonal /longterm forecasts, current approach is integrated with regional forecasts,
atmospheric dynamics, statistical down-scaling of required predictions. For
hydrological services/flood forecasts and warnings, monitoring through all
available gauging stations and its integration with radar imageries /
satellite information as well as hydrological models.
 An integrated hydrometeorological information system is operating.
 There is integration between departments and between geoinformation
systems.
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The NMHS has initiated a national framework for climate services.
The components are integrated via emailed requests or official requests
presented by the interested parties and/or, where applicable, formal
requests made by the authorities concerned.

There were many comments on integration related to hazards, warnings and
disaster risk management:
 The integration only exists between the NMHS and the disaster
management agencies such as National Disaster Management Agency,
Drainage and Irrigation Department and State Secretariat office. For
severe weather warning dissemination, our department uses all medium
such as website, social media, printed media as well as TV channel.
 The NMHS coordinates with the National Disaster Risk Reduction and
Management Centre.
 A proposition exists for preparation of a platform for management of
extreme situations.
 Data are provided to Civil Defence and Hydrologists for input into their
systems.
 On an operational basis, warnings are distributed to Urban Crisis
Management Centres according to the legally binding rules and principles.
 There is integration in the system of issuing early warning for
humanitarian risk management bulletins on hazards by the department of
disaster management in the Ministry of Humanitarian Affairs and the
NMHS provides a seasonal rainfall climate outlook.
 These are services provided to certain public institutions, such as
municipalities, decentralized governments, risk management institutions,
sending them alerts and warning bulletins.
 The system includes an early warning service involving other national
state agencies.
 The Service coordinates all activities related to hydrometeorological
hazards at the national level.
 Early warning elements (forecasts of extreme weather event, such as
coastal inundation, flooding, air quality, gales, heavy snowfalls, severe
hailfalls, waterspout, tornadoes).
BOX.
Experience in Peru.
There is no platform or protocol corresponding to that which is indicated in the
definition of terms (without discontinuity) and integrated into a single product.
However, in some cases, integrated information is disseminated through press
releases, as in the case of air quality (which includes weather and air quality) or
in relevant sectoral technical reports (which include weather, hydrology and
climate), as in the case of El Niño events. There is also a space for interinstitutional integration through ENFEN (Estudio Nacional del Fenómeno El Niño
[National El Niño Phenomenon Study]) (which includes climatic, hydrological,
oceanic, agrometeorological and biological information). The NMHS SENAMHI has
a web page that makes available the different products that the meteorology,
climatology, hydrology, and air quality services provide for decision-makers.
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However, users process the meteorological/climatological information provided in
accordance with their sectoral application. For example, if a meteorological
warning of heavy snow is issued, SENAMHI indicates the areas of impact, while
the transport sector user reports which roads will be affected and makes the
appropriate recommendations. In general, risk scenarios are carried out by
CENEPRED (Centro Nacional de Estimación, Prevención y Reducción del Riesgo de
Desastres [National Centre for Disaster Assessment, Prevention and Risk
Reduction]), while INDECI (Instituto Nacional de Defensa Civil [National Civil
Defence Institute]) prepares for and responds to disasters. The activities are
decentralized.
Q 6a. Does your service use impact based forecasting for urban areas?
In total there were 40 Yes answers and 48 No answers, nobody skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole there were 45 % yes answers. The answers for RAs II, III and VI
were divided more or less evenly, RA IV had 67 % positive replies, and RA I 65
% and RA V 100 % negative answers.
Q 6b. If your answer to the preceding question was “No”, do you have
plans to use impact based forecasting for urban areas?
In total there were 40 Yes answers and 8 No answers, nobody skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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Of the 48 Members that had replied no to question 15a, i.e., that they do not do
IBF for urban areas, 83 % replied that they plan to use IBF for urban areas. The
no answers were in RA I one Member, in RA II two Members and in RA VI 5
Members, that is 38 %. In RA V all are planning to use impact based forecasting
for urban areas.
Q 7a. Is your service responsible for issuing Weather Alerts and
Warnings?
In total there were 86 Yes answers and 2 No answers, the No ones were one in
RA I and one in RA IV, with all 88 respondents providing replies.
Q 7b. Is your service responsible for issuing Flood/Drought Alerts?
In total there were 74 Yes answers and 14 No answers with all Members
providing a reply.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole 84 % of the respondents are responsible for issuing flood/drought
alerts. The largest numbers of services not responsible for issuing these warnings
are in RA V with one third replying “no” and RA VI with 21 % replying “no”.
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Q 8. By which methods does your Service disseminate and communicate
your urban products and services?
(please tick as many boxes as required and if needed use “Other” to
specify more closely)
The multiple choice answers are portrayed in the Figures 9 and 10 below. The
replies in table format are available in Annex 2.

Figure 9. The methods by which the services disseminate and communicate their
urban products and services. The total number of respondents is 88.
The most popular dissemination methods on the whole were TV, radio and web
portal, with email following close behind. The next grouping included telephones,
news papers and social media. Digital displays are used by about 33 % of
respondents.
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Figure 10. The methods by which the service disseminates and communicates
their urban products and services in the WMO regions. The total number of
respondents are: RAI 20, RAII 16, RAIII 9, RAIV 9, RAV 6 and RAVI 28.

Some comments in the “other” section provided specific information on one of
the multiple choices, such as naming specific social media platforms used by the
NMHS. Mobile and customized apps were mentioned many times. Some NMHSs
informed of the plans for expanding the dissemination and communication to
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include other multiple choices than the ticked ones. The comments given in the
“other” section that were not part of the above multiple choices are summarized
below.
Additional dissemination and communication methods:
 Bulletins
 Broadcast telephone service
 Via ftp server
 FAX
 Single Side Band (SSB), Call Center
 XML feeds, RSS feeds, API
 RSS
 Subscription services
 Partner agreements and contracts
 Face-to-face briefings
 Traditional media such as newspapers will usually retrieve the warnings
from the NMHS’s web portal and social media
 Dissemination is to the general public in the whole country or in affected
districts.
 In events like extreme flooding and water scarcity periods, we support
crisis rooms to inform water users, governments and society.
 Direct contact to National Directorate General for Disaster Management
(under Ministry of the Interior) in case of emergency. In the case of largeamount data retrieval, we provide FTP login to the NMHS server.
 The NMHS disseminates its products including early warmings to the
disaster management authorities directly on dedicated website and to the
world via its official website. The NMHS provides the NMHS’s products for
media through the national Business Support Centre that is under the
supervision of the NMHS.
 Bespoke services to key customers, e.g., services to transport sector.
 Press release to urban/city, county, government officials. Follow up on
phone calls from key stakeholders who want clarifications.
 Via fax to the headquarters of the Civil Protection Emergency Operations
Centre.
 DRM authorities like civil protection, fire brigades, water management do
receive the NMHS warnings by e-mails, or are contacted by phone in some
cases. NMHS representatives do attend meetings of Flood Commissions in
case of floods.
 Specialized notification mechanisms by the competent national authorities
with subsequent notification of the general public and others.
 The NMHS is currently in the process of coming to an agreement between
the NMHS and the capital city about a project to provide integrated urban
services in the capital city. As part of the project, there is a proposal to set
up an information gateway between the NMHS and the structures of the
City Authority. The City Authority proposes to disseminate independently
the NMHS information that it receives through the gateway to authorized
city structures via its own channels.
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Q 9. Please write below any comments on Section D (Information on
your activities in urban services)
40 countries provided comments to this question. These are summarized and
grouped below.
A few commented on the questionnaire itself, noting that the questions in this
section were very clear, well designed and are within the context of WMO format
concerning the services the NMHS provides to the end-users and the whole
society regarding the activities in urban services. It was also noted that the
section is easy to access. One respondent felt that the questionnaire should ask
for suggestions on how to address the shortcomings and limitations of the
services in charge of producing the data.
There was a request for support: National Meteorological Service plans to provide
its users with more sophisticated integrated urban services and therefore needs
the support of WMO (integrated platform, partnership, and training).
A comment on required support: Our task is to serve the country. We would like
to have the support of the government to improve our daily work.
General points and how the NMHS addresses urban questions:
 Forecast activities in the urban areas are quite similar to those offered
across the country to suit all customer audiences equally. Air quality
modelling is less of a focus in our country than other countries, however
dispersion modelling capability is mature for response to environmental
events.
 For the urban services of our capital, we have a forecaster on call and this
person will be called in as an extra forecaster on duty when required
 While the NMHS recognizes the need for urban specific services, there is
currently no dedicated service for urban areas.
 There are specific services for bigger urban areas of high interest such as
the main cities, but the services described in section D are generally
provided for all the national territory.
 We transmit data automatically through terrestrial communications
networks around the clock in various ways after receiving it from several
sources via Transmet System. Data can be received by type and timing,
then transmitting it to all end-users by the media available to them.
 In a small European country the NMHS provides warnings on province
level. Specific information for cities/local authorities can be provided on
demand. Coastal flooding is arranged within a collaboration with the
national hydrological/surge warning centre.
 In a small southeastern European country cities are relatively small (the
biggest has population of 280.000). The urban areas are dispersed,
therefore the NMHS prepares services for smaller geographic areas and
not specifically for cities.
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Urban services are provided in coordination with the regional and local
offices of the National Water Commission, with which the National
Meteorological Service is affiliated.
The NMHS has a special algorithm for disseminating information about
emergency situations to specialized national bodies. Those bodies then
have power to notify the public and other interested entities/bodies.
Answers to the questions above depend largely on the pending decision
about the integrated urban services project, which is currently being
agreed between the capital City Authority and the NMHS.

What is being done or will be done to address urban issues:
 Broaden the communication channels of urban service products, improve
the accuracy of meteorological disaster risk early warning, urban
meteorological services continue to extend to the basic level, to avoid
property losses and casualties.
 The NMHS is planning to extend the network of precipitation stations in
the capital in order to have an accurate idea of the rainfall, instead of
relying on the single weather station at the airport, which is not very
representative.
 Although the NMHS is providing various products for decision-makers,
there is not yet an integrated inter-institutional platform for the public and
the relevant authorities. However, we are in the planning stage with the
national early warning network to define the roles of each institution and
to develop the integrated platform, and therefore the integrated product,
for a specific area.
 Met Service intends to go into sub-kilometer modelling which will help in
capturing meso-scale features that could be affecting urban areas. A dense
observational network is needed for that.
 The NMHS doesn't yet have urban service. It would be good to start such
service but we need to first build the basic infrastructure and manpower
strength and capacity. Ongoing World Bank funded project is a step
toward that direction. But we need to build on that once the project is
completed in terms of sustainability and filling the gaps.
 Our department is working with other agencies in developing the resilient
cities project with the capital chosen as the pilot project before extension
to other cities. Once completed, the City Council will have complete
information on weather and weather-disaster within the city.
 The NMHS has current needs and future challenges to improve warning
and information system.
 Microclimate stations have been developed. It is planned that a network of
microclimate stations will be implemented for providing real-time weather
data for use in urban climate studies and potential applications for smart
city planning.
 Demand for an integrated platform is increasing. Platform where other
users can overlay their data on our maps to identify hotspots of a
particular hazard in relation to how much damage is expected to be
affected in terms of: size of population to be displaced, infrastructure,
nearest health facility, crops, etc.
41

BOX
Experience in Bosnia and Herzegovina
The Federal Hydrometeorological Institute contributes to the safety, security and
general convenience and well-being of the Bosnia and Herzegovina community
by monitoring the weather and climate, providing meteorological,
agrometeorological forecasts and warnings to weather- and climate-sensitive
sectors of the community, helping people make better-informed decisions on a
daily basis and in their long-term planning, and especially in dangerous weather
situations. Components of urban services include forecasts (long- and shortterm), early warning elements which include extreme weather event forecasts
(flooding, air quality, drought, heat waves) and different climate information and
products. Long-term forecasts include information for long-term city planning.
Our forecasting services operate 24 hours a day, every day of the year. We
interact regularly with major community groups who have particular needs for
meteorological and related information, including emergency services,
production, industry, education and defence.

BOX
Experience in Brazil
As a regulatory agency, we are responsible for mitigating impacts due during
floods and water scarcity periods. We do that in supporting crisis rooms with the
participation of water users, government, society and basin committees. We also
have the power to change the operational rules for any reservoir in a federal
basin and even the water permits can be suspended for specific periods of time.
Our hydrological network is a multipurpose one, attending the multiple uses of
water.
BOX
Experience in Canada on special projects
The Meteorological Service of Canada carried out some demonstration projects
on the use of high-resolution models for major events such as the Vancouver
Olympics (2010) and the PanAm Games in Toronto (2015). We also used a very
high-resolution model (250 metres) for the G7 summit in Charlevoix, Quebec, in
June 2018. In addition, fine-scale models (1 km) have already been used (in
Vancouver, for example) to analyse the dispersion of smoke from forest fires.
The services provided in support of the above-mentioned events highlight the
importance of a good relationship between the meteorological service and the
authorities in charge or the event organizers in order to inform their decisionmaking.
BOX
Experience in Poland building urban services through projects
IMGW-PIB does not currently run urban services on a large scale due to the
national legislation. However, this is part of the commercial activity. Currently
implemented research projects are aimed at defining the vision, objectives and
means of implementation of the adaptation strategies of cities in Poland to
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climate change. The implementation concerns selected, most sensitive sectors,
such as water management, terrain intensive housing, transport and health. One
project is dedicated to the large cities and agglomerations with population
exceeding 100.000 inhabitants, the other one is concentrated on the smaller
cities.
BOX
Experience in India
1. CFLOWS on experimental mode and once it is successfully implemented then it
will be replicated for other cities.
2. Multi Hazard early warning system is being implementing for Mumbai and
Chennai. Once successful then it will be implemented for other cities.
3. Nowcasting is being provided for 400 cities and will be extended to 660 cities
after augmentation of Doppler weather radars.
4. South Asia Flash Flood Guidance System (SAsiaFFGS) customization is in final
stage.

Section E: Information on other urban services in your country.
Q 10a. Do you know of any institutes other than yours that provide
urban services?
In total there were 50 Yes answers and 37 No answers, with all respondents
providing a reply.
The yes/no answers divided by Regional Associations as portrayed below.
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On the whole, 57 % of the Members knew of institutes that provide urban
services. The replies were split more or less evenly in RAs I and II. The “yes”
replies dominated in RA III (67 %), RA V (83 %) and RA VI (64 %). The “no”
answers were in the majority in RA IV (67 %).
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Q 10b. If your answer to the preceding question was "YES", please
provide information on those institutes below, for example the name of
the institute, their area of work, and/or products and services provided
(Free text up to 500 characters).
49 countries provided replies to this question. The comments are grouped and
summarized below.
One respondent noted that the NMHS has a state monopoly for meteorological
and hydrological monitoring.
There were 13 comments on hydrology and water related institutes, such as the
national water service/institute/directorate/commission, drainage and irrigation
department, public utilities board and municipal drinking water companies. The
responsibilities and services provided include:
 hydrological services in general
 water management
 information on floods; flood forecasting; flood protection activities:
prevention, flood warnings and reaction in case of hazards; issuance of
information and alerts pertaining to flash floods; monitor and assess
flooding and storm surge inundation risks and coordinate emergency
response actions; drainage flooding forecast
 sewer system management including use of radar information
 provision of drinking water
 provision of rainfall observation networks
 monitoring and assessing landslip risks and issuance of landslip warnings.
There were 6 comments related to marine and fluvial activities. The institutes
involved in these include marine meteorology service, naval meteorological
service, national water institute, naval hydrographic service, directorate of
hydrography and navigation, navigation services. These provide for example
 forecasts for wind directions that cause storm waves in river areas
 forecasts for hydrological river floods for river basins (which affect densely
populated cities)
 forecasts for anomalous waves, tidal waves, tsunamis in ports serving
coastal cities
 data on river navigation.
There were 17 comments related to the environment. These were mainly
ministries of ecology and/or environment (and forestry), national environment
institutes, national institute for public health and environment, environmental
protection agencies/departments, state/central pollution control boards,
municipal environment secretariat, also a network of centers for environmental
monitoring. The activities include
 environmental quality monitoring, including air and water quality
 pollution prevention and control
 provision of information about air and water pollution
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dissemination of air quality information in different cities, including via web
portal in real time
city air quality reports
provision of information on Air Quality Health Index (AQHI) and Air
Pollution Index (API) especially during hazy weather conditions
issuance of pollen forecasts and an allergy semaphore
provision of ultraviolet radiation information
dissemination of environmental components information via a national
environmental information system; this information is provided by the
NMHS and other institutions
beach water pollution threshold exceedance forecast
measuring the emissions of stoves and fuel fumes, measuring in the
ambient air, measuring gas emissions from auto vehicle exhaust.

There were 9 comments related to disaster risk reduction (DRR). These institutes
include civil protection authorities, ministry of the interior, national
agencies/directorates for emergency management and natural disaster
management, state emergency services in all states, social security directorate,
firefighting department, royal police. These provide
 urban services after receiving the information from the NMHS emergency
management
 early warning services and disaster early warning signals to urban
dwellers.
 advice and alerts to the population (evacuation, relocation to a safe place,
etc.)
 specific roles in case of evacuation, rescue, and relief operations from
floods, cyclones, windstorms, rainstorms and fires
 alerts and maps of disaster or emergency information, for example for
thunderstorm asthma forecasting.
There were 4 transport and traffic related comments. The groups providing this
information were public safety/ traffic department for weather services on the
roads to advise and alert citizens in case of severe weather; private global and
local companies providing specialist forecasts, such as for gritting purposes in
winter or more generally for the roads; a corporation for commercial airports and
aviation providing aeronautical meteorology services for commercial aviation.
There were 2 comments related to geology. One mentioned the national
geological survey and the other a specific volcano observatory that gives
warnings concerning earthquakes and issues related to the volcano.
There were 2 comments that were planning and housing related. One mentioned
that the Ministry of housing and urban rural development provides information
for urban and rural planning. The other that the urban planning authority works
on planning for spatial development and coordination with various production
programs and public services in order to meet all the requirements of population
stability and achieve balance and sustainability in various fields of development.
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In addition an urban planning society works on sustainable planning and effective
spatial development.
There were 10 respondents that mentioned other national and state institutes
and academia. These include a center for weather forecast and climatic studies
that provides numerical weather prediction, a climate change observatory, a
national scientific and industrial research organization, and a river basin related
regional training centre for agrometeorology and operational hydrology and their
applications. One respondent mentioned that there are several research
institutes that are cooperating with the NMHS within the scope of the projects
mentioned in the answer to Q9. There are also independent organizations and
research and teaching institutions, such as a national university, a national
forestry, agriculture and livestock research institute and others that provide
specific services for the different production sectors. The following entities were
also mentioned: ministry of health, ministry of pilgrimage, agency responsible for
climate change related activities, a national radiation protection and nuclear
safety agency, and an energy company.
The local government was mentioned by 4 respondents. These include several
agencies at state or local level, in municipalities; these institutions are
responsible for urban planning, roads, risk management.
There were 7 respondents that mentioned private companies providing services.
Some respondents mentioned the existence of several competitors on the
national or local urban services market. Meteorology and climatology consulting
companies were also mentioned and the big global providers - IBM, Google,
Weather channel.
BOX
Experience in the USA
Federal partners - state, local, tribal, or territorial government partners - who
have missions that require close coordination with the NWS to support the nexus
of an allied mission or critical interdependency on each other’s data or actions
which impact the missions of both organizations. Government partners include
(but are not limited to) the Federal Aviation Administration, Federal Emergency
Management Administration, state Department of Transportation agencies,
Department of Defense, US Geological Survey, US Army Corp of Engineers, U.S.
Coast Guard, and other water and land management officials.
BOX
Experience in Belgium
Belgium is a federated country whose three regions (Flanders, Wallonia and
Brussels-Capital Region) take on many roles related to the safety of persons and
property. Notably, (1) in the case of hydrological risks (floods, low flows), each
regional hydrological service is responsible for communicating warnings to its
own target population and (2) in the case of air quality, an interregional agency
(IRCELINE) is responsible for communicating warnings to the target populations.
In many cases (including the above examples), the Royal Meteorological Institute
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collaborates with the regional services to allow them to better carry out their
public service tasks (in particular, via public-public cooperation agreements).

Section F: User connections and partnerships
Q 11a. Are any groups of service users involved in (developing) your
urban products and services?
In total there were 64 Yes answers and 22 No answers and one respondent
skipped this question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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About 74 % of all the respondents and a clear majority in each of the Regional
Associations involve users in (developing) their urban products and services.
Q 11b. If your answer to the preceding question was “YES”, who?
(please tick as many boxes as required)
The multiple choice answers on users involved in (developing) the country’s
urban products and services are portrayed in the Figures 11 and 12 below. The
replies in table format are available in Annex 2.
The most common user groups that are involved in (developing) the NMHS urban
products and services are the Disaster Risk Reduction (DRR) partners and local
governments, each at about 60 %, water management is close at 54 %.
Transportation, energy and health sectors follow at between 40 - 46 %, and then
road traffic, food safety, and the general public, with industry and tourism last at
about 17 % both.
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Figure 11. The user groups involved in (developing) the country’s urban products
and services. The total number of respondents is 87.
Nine countries provided additional information on the users they involve:
 Civil Defence
 Coastal Zone Management Unit
 Education sector for planning their strategies of their activities, such as
games, exams
 Environmentalists; environmental sector
 Agricultural sector, Associations of farmers and fishers
 Academia; local universities and research institutes
 NGOs working with communities
 Sports sector (Youth Olympic Games 2018)
 Hydrometeorological information can be sent on a contractual basis to
interested bodies
 This type of cooperation occurs on an ad hoc basis, as the City Authority
has its own specialized structure that deals with these issues
 The NMHS supports users by providing them with the information
available; sometimes the NMHS adapts to meet their needs. Due to
various factors, the service may not meet all their needs.
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Figure 12. The user groups involved in (developing) the country’s urban products
and services in the WMO regions. The total number of respondents are: RAI 19,
RAII 16, RAIII 9, RAIV 9, RAV 6 and RAVI 28.
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Comparison of user targeted services and user involvement
In question 4g the NMHSs were asked if they provide targeted services to
specific users (city planning, infrastructure design, energy supply, water
management, industry, transportation, road traffic, food safety, health sector,
tourism sector and special events) and in question 11b if users are involved in
(developing) their urban products and services (local government, DRR partner,
water management, energy, industry, transportation, road traffic, food safety,
health, tourism and general public). The ones that are included in both are
compared and depicted in Annex 4, below the figures for water management and
transportation are shown. It is to be noted that in some categories the number of
Members that provided information is very small, thus the results are indicative
only for the respondent Members.
Considering the total number of respondent Members, the percentage of users
involved in the development of the urban products and services in comparison to
the number of targeted services in the specific area is the highest for water
management (64 %), next are health sector (63 %) and transportation (61 %).
Energy supply (56 %), road traffic (50 %) and food safety (49 %) follow with the
lowest involvement of users in comparison to provided services in industry (38
%) and tourism sector (28 %).
Regarding the regional associations, only RA II has in all the categories over 50
% user involvement in comparison to the targeted service. Other RAs have over
50 % in the following sectors:
 RA I: transportation and food safety
 RA III: water management and health
 RA IV: water management, health, energy and transportation
 RA V: water management, health, energy, industry, road traffic and food
safety
 RA VI: water management, health, energy, transportation, road traffic,
and food safety.
The involvement of users varies largely between targeted services, from RA to
RA and within an RA. The percentages within the RAs vary as follows:
 RA I: 0 to 53 %
 RA II: 63 to 90 %
 RA III: 13 to 80 %
 RA IV: 0 to 100 %
 RA V: 20 to 100 %
 RA VI: 17 to 67 %
 Total: 28 to 64 %.
It is clear that Members are engaging users in all RAs, this is best developed in
RA II. The involvement varies greatly from one application to the next. There
may be some for which the NMHS provides products closely related to their
regular ones, thus requiring less of an involvement than for some very specific
services and products.
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Based on the survey, all Members can be encouraged to increase their interaction
and involvement with the users of their services.
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Q 12a. Has your service formed partnerships in the provision of urban
services?
In total there were 50 Yes answers and 29 No answers and 8 countries provided
“other” information.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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In RA I, 2 of the “other” comments are on the established partnerships, thus
bringing the “yes” answers to 10 (8 + 2) respondents. In total 57 % of the
respondents, and in all Regional Associations half or more of the respondents,
have formed partnerships in the provision of urban services. The highest rate is
in RA V (100 %).
The “other” replies that were provided are listed below:
 As per respondent’s knowledge, there are projects but no real
partnerships.
 4 respondents noted that a) the partnerships are in planning stages b)
under construction c) that the question of Partnerships is currently being
discussed with interested bodies d) there are no partnerships yet,
however, city councils would form great partnerships in disseminating of
services, integration of meteorological services with other services within
the city would work well.
 There are partnerships, but not formalized, all stakeholders involved are
on a need basis. There is a need to form a formal partnership especially
with transporters and road traffic agencies to understand their needs with
the view to develop specific products on a routine basis.
 The NMHS has agreements with certain partners, such as ports, road
maintenance providers and other companies, which allows for the NMHS to
collect specific sums of money.
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Q 12b. If Yes, with whom? (Free text up to 500 characters)
All the 50 respondents that had answered “yes” to the previous question (25a)
provided replies on whom they had formed partnerships with in the provision of
urban services.
The individual partners are not listed here but are grouped together and
summarized below.
One service noted that in addition to current ones, they are working on future
partnerships. Another informed that the partnerships are with different
organizations, some are sharing data, some organization are sharing resources
and some are partners in disseminating the early warnings to the local scale.
The partners listed were in:
 Disaster risk reduction and civil protection: Civil protection/defence
authorities mentioned by 5 respondents; national risk/disaster/emergency
management/warning agency/center/secretariat by 9 respondents;
competent rescue services; the NMS partners with provincial, and
sometimes municipal authorities to provide direct support to their civil
defence offices during extreme events, when information must be shared
in real time; emergency partners in each state and territory and at a
national level for fire, emergency services and land management, creating
synergies across the emergency management sector.
 Water and hydrology: Water resources/management
ministry/office/directorate mentioned by 6 respondents, drainage and
irrigation department by 2 respondents; water supplies department;
directorate for hydraulics; national hydrological agency; hydrologists at
regional councils; regional environment agencies partnering on flood
questions; the capital city water system authorities, in coordination with
the regional water basin authority, the various water basin organizations
and local National Water Commission departments support requests of
local authorities; the NMHS provides flood warning and advisory services
in collaboration with river authorities such as the Water and Disaster
Management Bureau and prefectural governments.
 Environment: ministry/directorate of environment (and ecology)
mentioned by 3 respondents, environment sections at ministry of
oil/ministry of industry; environmental protection agency; the capital city
department of environmental management; department for reducing air
pollution of the capital city.
 Health related: ministry/directorate of health mentioned by 4 respondents.
 Agriculture: agriculture ministry mentioned by 3 respondents.
 Other ministries: housing and urban development mentioned by 2
respondents, energy, education, tourism, natural resources, national
development; ministries concerned with urban public services;
participating ministries.
 Local, municipal, provincial, state and national governments: local
governments and authorities mentioned by 7 respondents; provincial
municipalities; state government by 2 respondents; federal and local
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agencies; capital city; administration office of capital city; the government
of the capital district regarding water crisis, climate monitoring, and short, medium- and long-term rainfall forecast.
Transportation, including roads: maintenance of waterways; national
railway; civil aviation; port authorities; shipping corporations; transport
service provider.
Public utilities: power companies mentioned by 2 respondents, public
service operator that manages water and electricity distribution in a major
city; energy market authority; public utilities board.
Educational centres: (local) universities mentioned by 4 respondents;
research and education institutes by 3 respondents; academia, other
educational centres.
Telephone operator: agreement to provide alerts via SMS.
Media: media in general, broadcast media; radio; community radio; TV
mentioned by 3 respondents.
International organizations: Food and Agriculture Organization of the
United Nations – World Food Programme (FAO-WFP).
Private companies: provide weather services; impact based forecast and
hydrometeorological monitoring to help manage a crisis and activate
appropriate response plans; forecast and control the impact of rain events
on waste water system.
Projects where partnerships were formed: the NMHS co-operated with
local governments and NGOs in the development of urban services in the
framework of EU projects; in a project of the national centre for managing
and responding to emergency situations; a road data system project for
monitoring the actual situation during snowstorms.
Other: mining company; road and other transport system construction
company; engineering department; geotechnical engineering office;
regional economic development centres; within the heat action plan; the
air force and navy of the country; capital city development authority;
senior citizens home safety association.

BOX
Experience in Peru
With regard to air quality, the NMHS SENAMHI has signed inter-institutional
agreements with nine (09) local authorities and one (01) private university in the
Lima metropolitan area to provide air-quality forecast and monitoring services.
With regard to hydrology, a hydrological forecasting and monitoring service has
been provided to certain private enterprises for the development of public works
(Rimac Park); the same service is currently providing information to MINEM
(Ministerio de Energía y Minas [Ministry of Energy and Mines]).

Q 12c. Do you carry out regular surveys, such as for further development
or for obtaining information on the benefits of your services, with your
partners or relevant national/regional/local authorities?
In total there were 50 Yes answers and 37 No answers.
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The yes/no answers according to WMO Regional Associations are portrayed
below.
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In total 57 % of the respondent services carry out regular surveys, such as for
further development or for obtaining information on the benefits of the services,
with their partners or relevant national/regional/local authorities. Again, RAV had
the highest rate with 100 %, RAs II and VI have 61-63 %, and RA III 56 % “yes”
answers. Whereas RAs I and IV had about 57 % “no” answers.
Q 12d. Have you established regular meetings with your partners or
relevant national/regional/local authorities?
In total there were 63 Yes answers and 24 No answers.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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In total 72 % of the respondent services have established regular meetings with
their partners or relevant national/regional/local authorities. RAs I, II and III
have between 75 and 79 %, with the highest percentages in RA I and III, and
RAs IV, V and VI about 67 % “yes” replies.
Q 12e. What kind of arrangements and/or agreements (such as for
example Memorandum of Understanding) have you established with
them? (Free-text up to 500 characters)
In total 69 countries responded to this question.
The replies on arrangements and/or agreements the service has established with
their partners or relevant national/regional/local authorities are grouped and
summarized below. The arrangements depend on legal considerations,
relationships between the organizations, and the targets that are being set and
thus a NMHS may have in place many different types of agreements and
arrangements. Some NMHS mentioned that they have currently draft
agreements with local/regional/interregional authorities, or that they are in the
planning stages of the agreements.
Types of agreements
 Legal considerations:
o the NMHS service charter spells out clearly how the stakeholders
will be served;
o based on the law the NMHS is obliged to have a close cooperation
with directorate for emergency management;
o by definition the NMHS role in the national emergency system
makes the contact a regular and natural part of the service, specific
agreements are not needed;
o at the national and regional levels, the service has regulations to
the laws that define the duties of the NMHS’s service, whereas at
the local level these are usually bilateral working agreements;
o the governmental part of the NMHS is instructed by the government
to provide information to and cooperate with the authorities and
others in order to facilitate their decisions, agreements may be
made in some cases linked to a professional service, that may cost;
o the NMHS is tasked by the government to deliver public weather
services, as a part of that the NMHS has a duty to develop services
which meet the needs of the customers;
o the role and competences of the stakeholders involved in the
system are defined in laws, detailed arrangements are established
in formal agreements.
 Memorandum of Understanding (MoU): mentioned by 26 respondents,
these are for example with
o public institutions or universities
o decentralized municipalities
o local government
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the national disaster management centre which includes the
provinces, districts and cities
o with each state emergency management agency for data sharing
and cooperation
o a private company providing weather services; mainly with business
communities most of whom are operating in the peri-urban areas
o with universities and local authority to carry out a project related to
extreme weather impact
o with various NGOs/INGOs to monitor and provide community level
flood early warning systems
o water resource agency
o agricultural society
o fire authorities
o the Red Cross.
Collaboration/cooperation/partnership, including public-public cooperation,
agreements mentioned by 14 respondents, bilateral working agreement
mentioned by one, inter-institutional mentioned by 2, these agreements
are with
o local governments/authorities/representatives of local authorities
(e.g., city mayors)
o district municipalities
o research institutes, including for energy purposes, and private
universities
o disaster management agencies for weather disaster related issues
o rapid response services
o transport agencies
o institute of health
o directorate for hydraulics, stating clearly the responsibilities of both
services
o a regional hydrological service
o an interregional agency for communicating air quality information
o users for allowing the NMHS to regularly send updates to users for a
fee or support in the maintenance of the NMHS equipment, for
example for servicing the NMHS’s stations.
Letter of Understanding/Agreement/Cooperation: mentioned by 3
respondents, these are with an agrarian experimental station; civil
protection authorities; with public utilities; in projects.
Contracts: mentioned by 3 respondents; commercial urban services are
offered under commercial contracts; with economic actors for provision of
data; with partners to provide the services.
Technical agreements: mentioned once, the NMHS provides capacity
building, data and technology transfer through technical agreements, the
NMHS also provides financial support when it is necessary.
Customer service agreements: mentioned once, the NMHS has a
'Customer Service Agreement' with the owning government department
and with public utilities board.
Other types of agreements mentioned:
o
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agreements mentioned by 5 respondents, with national
organizations, public institutions (to disseminate information) and
universities
framework agreements, e.g., with civil protection
information-sharing plan with the ministry of emergency situations
agreement protocols
implementation agreement
Service Level Agreement (SLA)
ministerial decree/agreement for national platform
general agreement with FAO-WFP
convention
EU project partnerships
working arrangements.

Types of arrangements
 Meetings
o regular meetings
o the NMHS organizes workshops every three months to release the
bulletin
o workshops to exchange opinions
o two respondents mentioned that the NMS hosts National Climate
Outlook Forums for stakeholders twice a year, one just before the
start of the rainy season and one before the start of the dry season,
this forum is a stakeholders’ meeting for enhancing the utility of the
NMS products;
o one or two evaluation meetings during the season
o collaboration items are documented in notes of meetings with
government departments
o biannual liaison group meetings with broadcast media to facilitate
mutual communication, and streamline operational matters
 Groups
o multidisciplinary working group
o the NMHS is a member of the civil defence council and disaster
management committee at local, regional and national levels
o the NMHS engages government stakeholders through multi-agency
platforms, such as the Resilience Working Group of the InterMinisterial Committee on Climate Change that relies on the NMHS’s
long-term climate projections for long-term climate adaptation
planning
o the NMHS leads two technical commissions/committees in which the
rest of the government participates
o a national joint commission with ministries.
 Project related
o project based liaison with local universities such as promoting public
understanding of extreme weather through Immersive MultiSensory Virtual Reality
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o



for local authorities the NMHS starts to work out a pilot, where a
region/city can make their own risk profile regarding severe
weather, etc.

Other
o mutual trainings
o joint issuing of warnings
o mutually agreed information sharing arrangement between the
NMHS and the other line-departments
o sharing environmental observations with a monitoring related
organization which is part of the capital city authority
o stakeholders are invited to the presentation of the seasonal forecast
report
o the vigilance bulletin is upgraded in light of the continual feedback
(end of season) received from the partners
o the NMHS has tackled the need to receive feedback from users of
the information provided by the institution in order to improve
forecasts
o surveys and meetings with partners from national/regional/local
authorities are not regular, but the NMHS occasionally can obtain
feedback from users of the NMHS urban services.

Q 13a. Does your service work with economists on urban services?
In total there were 8 Yes answers and 79 No answers.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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In total only 9 % of the services work with economists on urban services. In RAs
III and IV none work with economists, and at the other end RA II has the highest
number, 33 %, of services that do work with economists on urban services.
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Q 13b. Does your service work with social scientists/authorities on
urban services?
In total there were 25 Yes answers and 60 No answers and 2 respondents
skipped this question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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In total 29 % of the respondent services work with social scientists/authorities on
urban services. The highest percentages are in RAs II and V with 50 %. RAs I,
III, IV and VI are on equal level with the “yes” rate at 21-22 %.

Q 14a. Does your service measure the economic and/or social benefits of
urban services?
In total there were 15 Yes answers and 72 No answers.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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In total 17 % of the respondent services measure economic and/or social
benefits of urban services. The highest number of these are in RA II with 38 %,
then RAs I and IV with 21 - 22 %, with the lowest number in RA VI (1/28) and
only 1 service as well in RAs III and V.
Q 14b. Does an authority have responsibility for measuring the economic
and/or social benefits of urban services?
In total there were 14 Yes answers and 35 No answers and 38 replied “I do not
know”.
The yes/no/I do not know answers according to WMO Regional Associations are
portrayed below.
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On one hand, in total 16 % of the respondents knew that an authority has
responsibility for measuring the economic and/or social benefits of urban
services. On the other hand, according to 40 % of respondents, there isn’t an
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authority that has the responsibility for this and 44 % of respondents noted that
they do not know if an authority has this responsibility.
Q 14c. If your answer to the preceding question was “YES”, which
authority? (Free-text up to 500 characters)
All the 14 respondents that had replied “yes” to the previous question (33 b)
provided a reply. These authorities that have responsibility for measuring the
economic and/or social benefits of urban services are grouped and summarized
below.
The authorities include:
 Disaster and civil protection related: Civil protection, the National
Emergency Office, mostly by the revenue department and in case of
disaster, under supervision of the National Disaster Management Authority
 Finance related: the National Council of Applied Economic Research;
Financial oversight; National Institute for Economic Research; National
Economic and Development Authority; Ministry of Finance
 Planning related: the National Development Planning Agency; Planning
Ministry
 State and municipal governing institutions related: the State Council;
State and Municipal agencies
 User related: Public and private institutions using the information; using
user feedback mechanisms to determine benefits of urban services.
Q 15. Please write below any possible comments on section F (User
connections and partnerships). (Free-text up to 500 characters)
22 countries provided text for this question, additionally 6 countries noted that
they do not have comments. Below the comments and information, that have not
been mentioned already, is grouped and summarized.
On partners
 the NMHS has good relations with its partners
 civil defence evaluates the cost of disasters and/or the economic and/or
social benefits derived from urban services
 there exist strong partnerships among government institutions and users
of climate services in the country
 Our service is not obliged to measure the socio-economical benefits of our
services. However we are trying to obtain the information about the level
of satisfaction of our partners.
 the partnership agreements with some companies, such as with port
authorities and a mining company, allow for the NMHS to collect some
money.
Future
 Our department will continue working in collaboration with universities and
relevant agencies to further improve the service for cities.
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While these services do not currently exist, it is expected that there will be
a willingness to participate/contribute to such initiatives.
The Meteorological services are part of a process of re-initializing the civil
cooperation on many sides, with urban services as one aspect.
Even though user connections and partnerships are something we have
not established at the moment but this is something we hope to do in the
future.
I will be able to answer questions on this section in near future after we
establish collaboration and partnership in services delivery with
economists in our country.

Challenges
 The existing technical, operational, budgetary and human capacities may
not be sufficient to meet user requests.
 Close collaboration, only the political means and the financial resources
are lacking.
Recommendations
 It is a good idea to conduct these surveys with the approval of the
supervisory authorities.
 Strengthen departmental interaction and form resultant force to improve
the quality and efficiency of urban meteorological services.
 Social media will need to play an increasing role in developing and
providing weather and related environmental services, also user feedback
is very important for NMHSs to improve their services.
 It seems economists and others who are expected to plan do not have
knowledge or interest in climate information. There is a need to sensitize
the NMHS services and find entry points for these city experts to know
how climate information affects their work. WMO could initiate by
developing a guide on how to find entry points in various sectors.
 We recommend that the WMO guide describe the best practices for
partnering with other urban service providers to develop integrated urban
services.

BOX
Experience in Hong Kong
In view of the potential benefits in applying weather and climate information
intelligently, HKO proactively and continuously engages stakeholders to
promulgate weather and climate-partnerships with various sectors and
stakeholders to enhance urban services and improve research and development
in support of decision making and policy formulation, especially for urbanfocused services concerning the priority areas of WMO Global Framework for
Climate Services (GFCS) on energy, water, health, and disaster risk reduction.
Apart from stakeholder engagement, HKO also provides the communities (e.g.
aviation, shipping, energy utilities, urban and infrastructure planning) as well as
different user groups (elderly, youngsters, hiking, water and aviation sports,
tourists, schools, fishermen, outdoor photographers) with tailored information to
63

help them make sound decisions in preparation for changes in the weather.
Formal liaison groups have been set up as early as 1993 with the aviation,
shipping and broadcasting sectors to obtain user requirements and feedback on
HKO’s weather service.
BOX
Experience in Canada
During extreme weather conditions, warning awareness meteorologists will work
in emergency response offices with provincial authorities, who will liaise with
municipal authorities. Our specialists are directly accessible to provide the
information needed by the responsible authorities and to respond to their
questions in real time. The Meteorological Service of Canada is also developing a
variety of planning programmes related to health, urbanization (heat islands)
and air quality scenarios for various means of transport.

Section G: Capacity development and training
Q 16a. Has your Service or another national/municipal authority
organized capacity development activities, including training, on urban
services that your staff has attended?
In total there were 43 Yes answers and 44 No answers, with all respondents
providing a reply. The yes/no answers according to WMO Regional Associations
are portrayed below.
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On the whole, half of the services have staff that have attended capacity
development activities on urban services organized by the service or another
national or municipal authority. There are big differences between the regions: in
RAs I, IV and VI the “no” dominate by 68 %, 67 % and 61 % respectively and in
RAs II, III and V the “yes” dominate by 81 %, 67 % and 67 % respectively.
Clearly staff in RA II has benefited the most from this type of capacity building.
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Q 16b. If your answer to the preceding question was “YES”, please fill in
below
(choice between “regularly (every year, every 6 months etc.)” and
“irregularly”).
In total there were 12 “Regularly” and 32 “Irregularly” answers, totaling 44. One
country in RA IV replied both “Regularly” and “Irregularly”. Thus all those who
replied “Yes” to the previous question, replied to this one.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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Clearly on the whole the capacity building activities are organized irregularly.
However, in RAs IV and V, the opposite is true, with all respondents having
regular capacity building.
Q 16c. Which subjects (Free-text up to 500 characters)?
In total 41 countries provided answers to this question on the subjects of
capacity development activities, including training, on urban services that their
Service or another national/municipal authority has organized and that the NMHS
staff attended. Below the replies are grouped and summarized.
One country noted that the appropriate infrastructure and human resources are
required to develop capacities in the area of urban services.
It is to be noted that some of the training is not specifically for urban areas but
can be/needs to be applied also in urban areas. In some countries courses are
also organized by scientific research institutes and academy of sciences. Many
other services may of course provide the capacity building activities below, even
if it is mentioned as an activity by one service.
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a. Organization of national urban capacity development and training activities
 One service noted that so far, no training is conducted by the municipal
authorities for the NMHs staff.
 Another one that their service organizes regular meetings for
representatives of the authorities on the regional level. According to the
law in force, the service is not obliged to organize such meetings for the
local level, it is the competence of the regional authorities.
b. Multiple areas and meteorological ones
 Training is provided in meteorological areas and meteorological monitoring
systems, such as 1) weather forecasting 2) use of weather radars 3) use
of satellite pictures 4) use of NWP products 5) impact based forecasting 6)
marine forecasting.
 Some services organize workshops, conferences and meetings directed to
different capacity development activities on all urban service subjects,
including weather prediction, warnings, climate change, air quality, floods,
droughts, and fires.
 One service provides regular training for forecasters such as seasonal
readiness courses in advance of upcoming severe weather events, flash
floods, and winter seasons. Another service presents a seasonal forecast
report three times a year and related to this provides explanations for
their comprehension.
 Capacity development is provided in all aspects of severe weather relevant
to the country, including flooding, and other natural hazards, such as
wildfires.
 Capacity development is provided to deal with hazards/threats in which
weather plays a part, such as chemical, biological, radiological or nuclear
(CBRN) incidents and also for air pollution and air quality related
questions.
 Space weather
 Communication of meteorological information.
BOX
Climate related capacity development summarized from replies by several
countries.
Climate change is addressed by several countries, also as inclusion in
development plans. One service conducts various capability development
workshops in climate services and climate change projections, such as Regional
Climate Outlook Forum, Best Practices for Climate Change Projection Workshop,
Sub-seasonal to Seasonal Prediction Workshop and weekly seminars on topics
such as the Urban Heat Island Effect. Climate modelling training is undertaken to
improve climatology and meteorology information services. Under an EU financed
Urban Heat Island project, one service organized capacity development activities
and organized local meetings to present their results to national and municipal
authorities. Capacity-building activities, including training in the use of the
service’s products, have been organized by a service several times as part of a
project called the Global Climate Change Alliance (GCCA).

66

c. Disaster risk reduction related activities
Many countries identified capacity development and training in disaster risk
reduction related activities, many of the below activities are addressed jointly
and are often given by the national institutes for disaster management:
 Disaster management, prevention and mitigation
 Disaster warnings and risk based warnings and related data services
 Risk identification
 Risk assessment
 Natural disasters in the country
 Early warning systems and early warning of major urban disasters
 Common Alerting Protocol (CAP).
Capacity building organized for others and/or by other than the NMHS:
 By embedding a meteorologist with the Urban Council of a particular city.
 Civil protection organizes regular training for mayors or crisis staff of cities
and villages on their duties. Sometimes the NMHS employees are invited
to attend these trainings and to provide presentations on interpretation of
warnings (meteorological, hydrological and air quality).
 Training on meteorology applied to civil defence on a Meteorology and
disaster risk reduction virtual workshop.
 The importance of ultraviolet radiation, the importance of
hydrometeorological information, and principal information sources for the
population.
 As a specific case, the Hong Kong Observatory organized an event on
“Community Emergency Preparedness to Meteorological Related Disaster
in Urban Chinese Community” in 2015 and another on “Latest
Development of Urban Dispersion Modelling for Consequence Assessment
of CBRN Events” in 2018.
d. Water related activities
 Management of water resources, including integrated water resources
management (IWRM)
 Coastal zone management
 Extreme hydrological events
 Workshops and training on heavy rains and flood forecasting
 Risk of floods, impact of the rainy seasons
 Water quality related
 Sanitation related
 Increasing the awareness of the use of the farmer’s rain gauge
 Workshops on combating drought
 Fisheries related
 Capacity building in relation to a private company using the NMHS’s
weather radar data to visualize water amount and flooding threats in the
capital.
e. Infrastructure and planning related activities
 Other government agencies, such as the Centre for Liveable Cities,
conduct regular workshops on enhancing urban services from the urban
and infrastructural planning perspectives.
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Climate change considerations in relation to development plans
Land use planning
Urban planning
Urban resilience.

f. Staff development related
 Capacity development and training on modern programmes and use of
internet
 Responsiveness, self-development, objectives achievement, group
leadership
 Continuing professional development courses.
BOX.
Experience in Peru
Local governments (in Lima) organize workshops on local environmental
management, particularly air quality, for their specialists and authorities to
strengthen their capacities in this area. In general, the issues discussed in the
workshops with local (municipal) authorities concern risk management, and the
NMHS objective is for the local authorities to take the NMHS services into
account when making decisions. Achieving this objective is part of the
responsibility as a member of SINAGERD (Sistema Nacional de Gestión del
Riesgo de Desastres [National Disaster Risk Management System]). The main
topics range from the adaptation of the products or services that the NMHS
SENAMHI offers to current weather and climate conditions, and perspectives.
Agriculture sector for water availability and water safety, housing sector for
water supply issues, transportation sector for highways, energy sector for
electrical service, and regional authorities for low temperature issues.

Q 17a. Have your staff attended any WMO organized capacity
development activities, including training, related to developing urban
products and services and associated infrastructures?
In total there were 31 Yes answers and 56 No answers. Nobody skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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It is to be noted that this question does not provide a holistic reply as to the
participation of the service staff in this type of WMO capacity building. The staff
member filling the questionnaire may not be aware of all the training offered by
WMO. However, we can draw some direction giving conclusions.
On the whole, 36 % of the services have had staff attend WMO organized
capacity development activities related to urban products and services and
related infrastructures. All of the RAs have had some training in this area. The
most capacity building activities have taken place for RA II (69 % yes), then for
RA V (50 % yes) and then for RA III (44 % yes).
Q 17b. If your answer to the preceding question was “YES”, please
provide below more information, such as examples (Free-text up to 500
characters).
In total 27 countries replied to this question on WMO organized capacity
development activities, including training, related to developing urban products
and services and associated infrastructures. It is to be noted that the responses
here depend very much on who has filled in the form. The person may not be
aware of all the training that has taken place. For example, one respondent
noted that he/she is not quite sure of attendance and that as far as the person
filling the form knew, none of their staff had attended WMO training on urban
issues. Another one noted that there are WMO-funded training sessions in other
areas. One noted that they have attended different activities, without specifying
which. Another noted that almost every year a number of their scientists attend
capacity building activities on different aspects of urban services organized by
WMO or other international organizations.
One service noted that their PWS staff have joined a number of WMO training
courses, as presenters, to cover warning and informing and impact based
forecasting. Many other services also provide lecturers and trainers, although not
mentioned in the comments.
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The WMO organized capacity development activities included:
 Seven mentions of the WMO Training Workshop on Urban Meteorology,
Environment and Climate Services held in Malaysia in August 2017.
 Shanghai Integrated Urban Weather and Climate Service Demonstration
Project: included many workshops
 Impact-based forecasting capability mentioned three times, also NWP
model mentioned
 Observations related
o Satellite and radar
o Integrated observing systems: Participation in various seminars
allows for experiences to be shared with other countries about the
integration of observing systems. This allows the question of
enhancing services to be considered.
 Climate
o Provision of climate services
o The service has received climate service information from WMO, and
staff have participated in meetings with international climate service
representatives. The information received, however, did not
specifically concern urban products and services.
o Staff have attended the Regional Climate Outlook Forums in the
Caribbean Region (CariCOF), facilitated by the Caribbean Institute
for Meteorology and Hydrology (CIMH) where some level of
awareness on the subject was had.
o WMO Inter-Regional Climate Information and Prediction Services
(CLIPS) Training Workshop on Urban Climatology, September 2010,
Pune, India.
o Participation in activities of EURO-CORDEX (the European branch of
the international CORDEX initiative, which is a programme
sponsored by the World Climate Research Program (WRCP) to
organize an internationally coordinated framework to produce
improved regional climate change projections for all land regions
world-wide and related services
o Training on ClimPACT2 (software for calculating indices of climate
extremes)
o Attending WMO courses on climate service development.
 EW and DRR related
o Early warning weather forecast
o Severe weather demonstration workshop training
o Common Alerting Protocol (CAP)
o Severe weather forecasting and other related capacity training.
 Air quality related
o Many workshops under the Global Atmosphere Watch (GAW)
o Workshops organized by the GAW Urban Research Meteorology and
Environment (GURME) initiative in the past
o Every two years, AEMET (Agencia Estatal de Meteorología [State
Meteorological Agency]), with the support of AECID (Agencia
Española de Cooperación Internacional para el Desarrollo [Spanish
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International Cooperation Agency for Development]) and WMO,
offers a course on air-quality observation and forecasting.


Other
o Using and developing documentation for WMO South East Europe
Flash Flood Guidance System (SEEFFGS).
o Capacity development activities on outputs and urban services
generation in Regional Training Centres (RTCs) in Egypt, Korea,
Turkey and China and also in Oman and Hong Kong.
o Workshops on quality control of services provided to all
departments.

Q 18. How does your service develop capacity and guide stakeholders,
authorities and users in the interpretation and use of urban products and
services?
One European service underlined that their replies are related to the authorities
on the regional level.
Q 18a. Do you organize training for them?
In total there were 43 Yes answers and 41 No answers and 3 skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole the answers were split about half and half between yes and no.
RAs II, III, IV and V had more yes responses by 60 %, 67 %, 63 %, and 67 %
respectively. In RA I the replies were split almost equally and in RA VI the no
dominated by 63 %.
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Q 18b. Do you have regular meetings with them?
In total there were 49 Yes answers and 36 No answers and 2 skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole 58 % of services have regular meetings with stakeholders,
authorities and/or users. The split between the yes and no replies is fairly even
with the exception of yes answers by RA I with 58 %, RA V with 83 % and RA VI
62 % yes.
Q 18c. Do you provide them with written Guides or Operative
Procedures?
In total there were 37 Yes answers and 46 No answers and 4 skipped this
question.
The yes/no answers according to WMO Regional Associations are portrayed
below.
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On the whole, 45 % of the services provide the stakeholders, other authorities
and users with Guides or Operative Procedures. The split between yes and no is
fairly even for RA II and RA VI. In RA V yes dominates by 83 % and in the other
RAs the no dominates; in RA I by 63 %, RA III by 78 %, RA IV by 63 %.
Q 18d. Other (Free-text up to 500 characters):
To this question, 22 countries provided responses on other capacity development
activities to guide stakeholders, authorities and users in the interpretation and
use of urban products and services. They are grouped and summarized below.
General
 One service noted that there is a clear distinction of responsibilities
between the NMHS and authorities.
 Another one informed that local services are coordinated on national scale.
On national level there's a lot of contact and exchange of knowledge.
In connection with events
 No specific training for user interpretation was conducted but public and
related disaster management agencies were invited to the public
awareness campaign programme organized by the NMHS department.
 Apart from the general explanations during press conferences/releases,
not much effort has been put on capacity building in relation to urban
services.
 There are many different types of cooperation with the authorities and
users. That includes a variety of conferences, publications and media and
internet interventions, and participation in different joint events at city and
regional level. During these events, information is, to a greater or lesser
extent, presented about what the service can offer and about urban
consumers’ needs.
 Field outreach during National Climate Outlook Forums (COFs) (mentioned
twice).
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On demand
 The specific meteorological and climatological needs of urban authorities
are addressed on demand.
 Regular contact meetings and presentations on request are the most used
forms.
 Whenever the users do not understand something, such as technical
terminology, they ask us and we do our best to provide an explanation,
but until now there have been no organized training courses for them.
Products and direct training
 Workshops are held or thematic technical groups sometimes provide
different sectors with information regarding their products and how those
products should be understood.
 The service provides SOPs for climate and weather services for the
community.
 The service provides certain products and information, such as rainfall
intensities and flows for given return periods, and explains this
information.
 Flyers, presentations
 Meetings and training events for individual clients
 Refreshing sessions
 The service gives instructive presentations on local meetings and
conferences on this subject.
 The service provides briefings on the use and interpretation of urban
products and services to the users.
 Civil protection organizes regularly trainings for mayors or crisis staff of
cities and villages on their duties. Sometimes the NMHS employees are
invited to attend these trainings and to provide presentations on
interpretation of warnings (meteorological, hydrological and air quality).
Framework of projects
 The service does not have regular meetings and training for users of urban
services, but in the framework of several EU projects the service has
already been able to organize several capacity building events.
BOX.
Example from India on meetings with other authorities.
 There are regular meetings with urban authorities of mega cities prior to and
during monsoon season for urban flood management.
 There is a meeting on Heat Action Plan (HAP) for urban centers every year
before summer season.
 There are meetings with POSOCO, an enterprise that aims to ensure
Integrated Operation of Regional and National Power Systems, for new
requirements of power supplies in urban cities.
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BOX.
Example from Pakistan on heatwaves
In recent years, in some cases like heatwave threat, the Pakistan Meteorological
Department (PMD) in collaboration with the Regional Integrated Multi-Hazard
Early Warning System for Africa and Asia (RIMES) organized awareness seminars
in Karachi by taking on board all stakeholders like K-Electric Ltd, PDMA Sindh
province, city metropolitan corporation, local NGOs for their guidance to
help/inform general public to take precautionary measures to effectively handle
heatwave hazards.
Q 19. Does your Service conduct periodic exercises to ensure
proficiency? These can be joint activities or exercises between a number
of agencies and/or individuals to try out and practice activities and
processes which might be taken up in the event of a hazardous
occurrence.
In total there were 48 Yes answers and 39 No answers with all countries
replying.
The yes/no answers according to WMO Regional Associations are portrayed
below.

35
30

Yes

No

Occurrence

25
20

18

15
10

11
8

10

10
6

5

4 5

6
3

5
1

0
RA I

RA II

RA III

RA IV

RAV

RA VI

On the whole, slightly more (55 %) services do conduct periodic exercises. The
replies were split more or less even for RA III, the no dominated slightly for RA I
(58 %) and more for RA IV (67 %). Yes dominated for RA II (63 %), RA V (83
%) and RA VI (64 %).
Q 20. Please write below any possible comments on Section G (Capacity
development and training) (Free-text up to 500 characters)
In total 33 countries provided replies with additional 3 mentioning that they have
no comments on this section on capacity development and training.
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The comments are summarized and grouped below.
About the service:
 There is no one size fits all. One service mentioned that they do provide all
the services that are requested, but not services specifically for the urban
areas.
 As a not well developed service that has been formed recently, most of the
activities asked for in this section are not yet developed in the service.
 There may be complications in user engagement due to language barriers
in a country, especially if indigenous languages are in use for which the
service does not have capabilities.
Further information:
 One service works through regular contacts with Civil Defence and
Emergency Management (CDEM) and councils, but nothing formal.
 One service has a continuing professional development institute for
hydrometeorology experts.
 One service mentioned the importance of a community based early
warning system.
 Joint capacity development is needed in events of high media attention,
such as in those where groups of people are placed in extreme danger.
These can raise the awareness of the importance of the products and
services provided by the NMHS for use by, for example, rescue workers.
Training by/at the service:
 The NMHS organizes evaluation and orientation sessions for users in order
to present its products and technical capacities.
 Continuing professional development training is organized.
 One service provides an annual inter-laboratory exercise on water quality
sampling and analysis, short courses on hydrological measurements,
extreme hydrological events monitoring and distance training courses on
water resources subjects.
 Public awareness and drill exercises were regularly conducted by the
NMHS department.
 POSOCO, an enterprise in India that aims to ensure Integrated Operation
of Regional and National Power Systems, delivers lectures on invitation for
urban bodies.
Collaborative activities:
 Experts from an NMHS in RA II participate as members of working groups
and staff, and take part in meetings and events organized by relevant local
government bodies.
 One country mentioned that there are often joint seminars.
 The service has never run any simulations on the occurrence of extreme
weather events, but the service has organized several workshops
regarding the interpretation and use of their products, especially the use
of seasonal forecasting.
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With partners, the service often organizes simulation exercises for
hydrometeorological hazards to improve the warning system.
There are these kind of activities for joint delivery of projects.
Periodic exercises on hydrometeorological hazards are conducted through
the Civil Defence Commission along with other national agencies. The
NMHS participates as the entity issuing warnings/alerts.
Regular exercises are organized by the national disaster management unit
where the service is heavily involved mainly in tsunami drills at the coast.
None is done for any other sector.
Civil protection sometimes organizes exercises on topics like nuclear
incidents in a nuclear plant. The service does provide some meteorological
forecasts and data from the service’s network for background radiation
level for this kind of exercises.

Box.
Further information from Hong Kong Observatory.
 The Hong Kong Observatory (HKO) organizes briefings and talks on the
use and interpretation of urban services products and for seeking user
inputs on their needs and requirements.
 For HKO staff, we invite experts from academia and industry to deliver
talks and conduct exchanges on the subject.
 HKO also acquires relevant knowledge and skills through collaboration and
partnerships.
Requests and suggestions:
 One country noted that it would be a good idea to begin these procedures
with the approval of the supervisory authorities.
 Adding a question on the use of capacity development and training tools
and methods may be useful to the survey.
 Capacity development and training in this area is something that is highly
needed especially now that the frequency of extreme weather events is
increasing in the country and these are causing fatalities and economic
damage.
 Capacity building of specialists on urban services, participation in
international training courses and workshops on urban services, learn from
experiences of other countries' urban services.
 Targeted training and education should be carried out, service procedures
and standards formulated, service drills carried out, emergency
preparedness improved, and urban disaster risk response capacity
enhanced.
 The development of effective coordination and relationships with public
safety, disaster management authorities and water management agencies
is vital to the success of severe weather warning and to effective
responses to weather disasters. Need to improve capacity development
and training of end users.
 Capacity development and training is very important to improve the
competitiveness the staff.

77



There is a need for capacity building on the integrated platform for urban
meteorological related services.
There were several requests for WMO to:
o Begin or to continue to send invitations to participate in meetings or
workshops related to the development of capacities in urban
services, in this regard developing urban products and services in
meteorology and climatology were especially mentioned.
o Provide the NMHSs with capacity building programmes.
o Provide advice on conducting training for urban service users.



Section H: International collaboration
Q 21a. Is your Service collaborating with international partners on urban
activities?
In total there were 33 Yes answers and 52 No answers, 2 respondents skipped
this question.
The yes/no answers according to WMO Regional Associations as portrayed below.
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In total 38 % of the respondents reported collaborating with international
partners on urban activities. Only in RA V the "yes" answers dominate (83 %). In
RAs II and IV the “yes” replies are about 44 %, in RAs I and III the
corresponding number is about 33 %, and in RA VI 29 %. In the Russian
language group all replied “no” to this question (6 respondents). In the Arabic
language group, one country replied “yes” and one country skipped, the rest
replied “no” (total 6 respondents).
Q 21b. If so, please mention the most relevant, a. countries b. institutes
In total all the respondents that had replied “yes” to the previous question, 33
respondents, replied to this question on the most relevant international partners.
The replies are grouped and summarized below.
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Regarding international organizations and financial institutions, the following
were mentioned (some more than once): WMO, FAO, WFP, UNDP, UNESCO,
ICIMOD, WB, IMF.
Following regional areas or organizations were mentioned (some were mentioned
several times), either with the respondent in the same geographical area or
outside of the area/organization mentioned: European Union, ECMWF,
EUMETNET, EUMETSAT, specific European Union projects, Clean Air Asia,
Caribbean Institute of Meteorology and Hydrology (CIMH), all countries of the
Southern African Development Community (SADC), Economic Community of
Central African States (ECCAS), International Commission for the CongoOubangui-Sangha Basin (CICOS), Monsoon Experiment South America (MESA).
On a more one to one level of international collaboration, the neighboring
countries or ones in the same language group, or countries that have
traditionally collaborated, were naturally relevant. These were named in Latin
America, North America, Europe, Region VI, and in more particular terms, some
French speaking African countries were collaborating with France or particular
French institutions.
In Asia and the Pacific, there is collaboration also with other than neighbours
within the region, and with European and North American countries. The UK was
mentioned several times and the USA a few times. Especially China, Japan and
the Republic of Korea were mentioned by Asian countries.
A specific task was also mentioned, this was international collaboration for
monitoring of the River Plate region in South America. Another specific
collaboration is with a Weather News company in Asia.
Q 22a. Would your Service be interested in providing twinning to a
country/city in need of developing urban services?
In total there were 63 Yes answers and 20 No answers, 4 respondents skipped
this question.
The yes/no answers according to WMO Regional Associations as portrayed below.
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In total 72 % of the respondents indicated that their Service would be interested
in providing twinning to a country/city in need of developing urban services. In
all the RAs there were more positive than negative replies to this question.
Q 22b. Would your Service be interested in developing your urban
services by twinning with a country/city already having expertise in
urban services?
In total there were 73 Yes answers and 11 No answers, 3 respondents skipped
this question.
The yes/no answers according to WMO Regional Associations as portrayed below.
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In total 84 % of the respondents indicated that their Service would be interested
in developing their own urban services by twinning with a country/city already
having expertise in urban services. In all the RAs there were more positive than
negative replies to this question, with RAs I and III having 100 % “yes” replies.
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It is clear that the meaning of the above two questions were not well understood
by all respondents, several countries that do not have well developed urban
activities volunteered for Q49 a, even though they are not in a position to give
assistance in these urban matters, but would profit from volunteering for Q50 b
for receiving assistance, for which question they may have responded also “yes”.
However, it is a possibility that the countries that do not have well developed
urban services indicated that they like to twin with similar countries in order to
learn from their experiences in starting the urban services and thus provided the
“yes” to Q49 a.
Q 23. Please write below any possible comments on section H
(International collaboration). (Free-text up to 500 characters)
In total 33 countries provided comments on international collaboration, in
addition 3 indicated that they do not have comments. As a result of the answers,
it is clear that it would be beneficial for WMO to set up some kind of mechanism
for international collaboration in urban issues.
Two countries, located in different WMO regions, had a comment on the above
question 49 a and 50 b on the interest of their service to twinning, one
mentioning that the response to 49 a is “no” because of the current lack of
resources, the other that there is no response to these questions because the
options or opportunities need to be considered carefully before a decision is
made.
One small south east European country commented that there is no one size fits
all. They provide all the services that are requested in their country, but do not
provide services specifically for the urban areas, as the urban areas are very
small.
Below the replies are grouped and summarized.
Collaboration and service development:
 The NMHS would like to provide meteorological, hydrological and other
related services in urban areas in future.
 The NMHS wishes to be an active participant in regional projects aimed at
developing integrated urban services under the auspices of WMO or other
international bodies working in the area.
 Partners and collaboration: mentioned by 5 respondents, welcoming all
countries and international/national partners in this field, be it private or
public, in order to learn from others’ experiences, to assist in the provision
and strengthening of urban services and for smooth functioning of the
various services.
 Twinning: mentioned by 7 respondents, these were requests for twinning
in general with countries already possessing expertise, or for twinning with
neighboring countries, or those countries usually providing assistance
through various development programmes. It was mentioned that this is
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important so that the staff can benefit from their expertise, programmes
and activities in this field. In particular, making contact with those doing
urban forecasting in northern/arctic areas and those in the field of air
quality was requested.
o One NMHS noted that urban climate service delivery varies
significantly from one country to another. It would be nice for those
NMHSs advanced in these areas to train others to start giving at
least the basic services.
o Another NMHS is very much interested in developing/starting their
urban services by twinning with a country/city already having
expertise in urban services, as they are currently establishing basic
infrastructure. The NMHS will likely need few additional staff, which
they will request from their government.
Subject of international collaboration:
 developing key technologies of urban meteorological services
 weather related disasters; alerts, warnings and impact oriented warnings;
partnering in Meteoalarm
 issues relating to meteorology, droughts, seasonal forecasts
 impact-based forecasting which will include focusing on special impacts
over city areas
 collaboration on the use of models and for running these to sub.km level
with data assimilation
 air quality information
 the Service has established agreements with other Latin American
countries about water resource management and all agreements include
capacity building on water monitoring and telemetry.
Challenges:
 The difficulty of weather forecasting at city level has to be taken into
account.
 Full-scale cooperation with potential international partners is currently
hampered by the uncertainty around the future of proposals for the City
Authority regarding integrated urban services. The proposals have already
been prepared and are currently being considered (it is not clear whether
or not this project will be supported) – the issue is currently under
discussion.
International organization collaboration:
 WMO has never spared any effort to support our country in many activities
specific to its mission despite the various unfortunate events in our
country. Weather, science of the universal.
 We welcome WMO coordinated collaboration with international institutions
on the provision of meteorological urban services
 Our cooperation with UNDP is very beneficial in that many of our projects
are funded by UNDP.
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BOX
Experience in Hong Kong Observatory
Under the Greater Bay Area initiative of China, regional weather guidance
products would be prepared by a meteorological monitoring, forecast and
warning centre and provided to the neighboring countries under the “Belt-andRoad” initiative. A training centre would also be set up for providing public
administration and leadership training to the meteorological personnel of these
countries. At the same time, the Observatory has signed Memorandum of Cooperation/Memorandum of Understanding with the meteorological services of a
number of countries in the region, including Thailand, Vietnam and Cambodia.
There could be collaborations in urban services with these countries.

Section I. Suggestions on provision
Q 24. Please provide below any possible suggestions regarding the
provision and the development of functional urban services. (Free-text
up to 500 characters).
In total 33 countries provided replies to this question.
One country noted that developing urban services is essential, and that these
services should be available on a permanent basis. Another one noted that they
are still on the learning curve, whereas another felt that they had no better
suggestions than those already mentioned within the questionnaire.
Another country informed that in their case the focus on urban services cuts
across multiple customer segments in their NMHS. The strategy aims to focus on
integrating services for particular customers, meaning that the services designed
are not so much focused on whether they are urban or rural, but how they suit
the needs of particular audiences. The NMHS in any case serves many of the
needs unique to urban environments as a matter of course.
One country stressed the importance of nowcasting, noting that nowcasting
contributes to the: reduction of fatalities and injuries due to weather hazards;
reduction of private, public, and industrial property damage; and to improved
efficiency and savings for industry, transportation and agriculture. Using
nowcasting for warning the public of hazardous weather, it is also used for
aviation weather forecasts in both the terminal and en-route environment,
marine safety, water and power management, off-shore oil drilling, construction
industry and leisure industry. Thus the NMHS must develop its PWS capacity to
effectively render nowcasting services to the public.
Other replies are grouped and summarized below.
Where is development needed and what is required for this or to achieve the
services?
 Development of capacities primarily in developing countries.
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The NMHS takes a great interest in the question of integrated urban
services, but if faster progress is to be made in this direction, a range of
organizational issues would need to be resolved.
It would be really good if our met service could develop urban services,
but we need to first focus on strengthening, improving, enhancing our
basic (infrastructure) and services through better monitoring network,
enhancing IT and communication infrastructure, and building capacity of
existing manpower and hiring some essential manpower.
Put in place a functional hydrometeorological network and a database that
meets these needs; assist the country in increasing the density of
hydrometric measuring stations in order to refine the NMHS products.
Our efforts in impact based forecasting could be improved, and our
strategic plan outlines ways which will help us improve in that area.
These urban services have to be developed in consultation with the utilities
concerned in order to take into account their concerns. For example, how
high must the water be for the flood warning to be triggered? What is the
threshold for warning the municipality about pollution?
Modernization of the urban infrastructure for better service delivery.
The CAP alert system can contribute to the provision of urban services;
COSMO model with 7 x 7 km resolution, with 7-day forecast.
The following are required: 1. Strengthen the R&D of key technologies 2.
Establish the mechanism of department linkage and international
cooperation 3. Attach importance to personnel training 4. Broaden service
channels, enrich service products and enhance service efficiency.
Coordination and collaboration within the country: The service is ready to
collaborate with other service providers in various other sectors also to
become more vigilant.
The development of functional urban services must involve various related
supporting factors, so that services can be achieved; the NMHS, local
government, and other government agencies must be synergistic.
The NMS strongly feels the need for free and open services from the
governmental side.
Flash flood warning service.
Air quality monitoring and maybe in future forecasting service.
Creating possible connections to access international funding sources in
this area.

International collaboration
 Exchanging criteria with countries that are more developed in the area of
service provision.
 The NMHS welcomes any collaboration for improvement in our service for
the urban product to relevant agencies.
 Through cooperation with countries in the Southeastern Europe region it is
necessary to have an on-line platform for the region which can allow
monitoring and warning on hazardous meteorological occasions on the
basis of unique process. This platform will be in function of provision of
warnings for Directorate for Emergency management.
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We are open to any partnership be it private or public that will be
interested in investing in the provision of urban services in our country.
Training and capacity building, information sharing
 It would be useful to have information and to participate in meetings
regarding administrative structures and recommended procedures for
urban services in meteorology and climatology, and to be aware of the
good practices and experiences of other countries.
 Education and training of personnel responsible for developing urban
services
 Providing and developing functional urban services require training, and
we are very grateful to WMO for its support in this area.
 There is a need for training by specialized organizations.
Recommendations and suggestions for actions:
 A forum for regular exchange of experiences and best practices is needed.
 Our strategy is to enhance the capability of the NMHS to contribute
effectively to the socio-economic development activities of the society, and
to respond more rapidly to its changing needs. So, we suggest that WMO
organizes forums for the NMHSs on the provision and development of the
functional urban services.
 I would like to suggest that WMO develop a mechanism of collaborations
and partnerships between highly developed NMHSs and other NMHSs that
are in need for the development and provision of urban services.
 Encourage city councils to set up kiosks to display meteorological, air
quality and vigilance information. Introduce custom and integrated smart
applications (services adapted to people according to location in the city,
occupation, interests...).
 If there is a forum where internationally cities/urban governments meet to
discuss services, WMO should be supporting some developing country
NMHSs to add their voice.
 Most urban managements do not see climate information as adding any
value to their activities. WMO must lead the way.
BOX
Suggestions by Hong Kong Observatory
Looking forward, there are lots of opportunities for enhancing urban weather
services. HKO has implemented or commenced relevant projects on the following
areas: The upsurge of the big data, crowdsourcing, IoT and smart city initiatives
opens new opportunities for meteorological services to collaborate with different
stakeholders to access more urban level weather data and related impact
information and to develop new services for weather-sensitive operations in the
city (e.g., street level weather observations from smart lampposts, weather
event photos from the public, tree failure and flood reports, road and air traffic
data, health impact data, etc.). The advancement in big data analytics and
machine learning techniques enables the feasibility of automatically and
intelligently integrating meteorological and non-meteorological data in weather
analysis and forecasts and help understand user’s needs and responses. Riding
on the advances in communication technology, the utilization of online and
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mobile platforms in the provision of weather information allows urban dwellers to
gain access to various first-hand location-specific weather information and
warnings anywhere and anytime (e.g., the “MyObservatory” mobile app). The
effective use of social media (e.g., thematic Facebook page and Instagram
platform) could facilitate better communication with the public, effectively
promote meteorological knowledge to the public, and assist in crowdsourcing of
weather related impact information.
BOX
Experience in Myanmar
A broad set of concepts defines the development of Integrated Urban Weather,
Environment and Climate Services. These concepts relate to the conditions faced
by urban populations, the impacts of environmental conditions on megacity and
urban societies, the need for a legal framework and clearly defined government
agency interactions to enable the creation and maintenance of such services, and
the scientific and technological advances required to develop and implement
them. The delivery of urban weather and climate information also needs to be
considered. For example, youth are keen on using new methods of
communication, thus social media will need to play an increasing role in
developing and providing weather and related environmental services.
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Annex 1. The respondent Members
The respondent Members included in the analysis of the survey are the following:
Region I Africa:
Angola, Burundi, Cameroon, Central African Republic, Comoros, Congo, Guinea,
Kenya, Libya, Mauritania, Mauritius, Morocco, Niger, Nigeria, Rwanda*, Sierra
Leone, South Africa, South Sudan, Sudan, United Republic of Tanzania
Region II Asia
China, Hong Kong China, India, Iraq, Japan, Kazakhstan, Mongolia, Myanmar,
Nepal, Pakistan, Saudi Arabia, Sri Lanka, Thailand, United Arab Emirates,
Uzbekistan, Vietnam
Region III South America
Argentina, Brazil, Chile, Ecuador, Guyana, Paraguay, Peru, Suriname, Venezuela
(Bolivarian Republic of)
Region IV North America, Central America and the Caribbean
Barbados, Belize, Canada, Costa Rica, El Salvador, Honduras, Mexico, Trinidad
and Tobago, United States of America
Region V South-West Pacific
Australia, Indonesia, Malaysia, New Zealand, Philippines, Singapore
Region VI Europe
Armenia, Austria, Belarus, Belgium, Bosnia and Herzegovina, Croatia, Cyprus,
Denmark, Finland, France, Germany, Hungary, Italy, Jordan, Latvia, Lithuania,
Montenegro, Netherlands, Norway, Poland, Republic of Moldova, Russian
Federation, Slovakia, Slovenia, Spain, Sweden, Ukraine, United Kingdom of Great
Britain and Northern Ireland

*The incomplete response from Rwanda was included in the analysis of the
results as information on their urban services was provided, up to and including
question Q 9 on comments to the section on your activities in urban services.
Thus there are 88 respondents up to Q 9, and 87 respondents from question 10a
to the end.
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Annex 2. Responses to multiple choice questions in table format
Q 3. What are the main hazards the urban areas face in your country?
(please tick as many boxes as required)? If needed, use the “Other” box
for free text to specify the hazards in more detail, such as the type of
flooding.
The answers as per Regional Associations are portrayed in the tables below. The
total number of respondents was 88.
Region

Heavy
rainfall

Floodin
g

RA I
RA II
RA III
RA IV
RA V
RA VI
Total

20
15
9
9
6
27
86

19
12
9
9
4
23
76

Region Cold
Snow
waves

Ice

RA I
RA II
RA III
RA IV
RA V
RA VI
Total

0
4
2
3
0
14
23

6
10
5
2
0
15
38

1
7
3
2
0
20
33

Water
scarcit
y
14
10
3
4
3
8
42

Fog

Tropical
storms

11
13
5
4
1
13
47

5
10
3
7
3
1
29

Coastal
inundatio
n
9
7
6
6
0
10
38

Wind
storm
s
17
10
5
3
2
24
61

Heat
waves
11
12
6
5
2
21
57

Sand
Air
Thunder Volcanic Other No of
storms pollution storms
ash
country
replies
Region
8
11
15
2
4
20
9
12
15
1
5
16
1
3
7
3
5
9
1
4
8
3
2
9
0
4
5
2
2
6
3
20
20
0
5
28
22
54
70
11
23
88
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Q 4c. In your country, what are the main geophysical characteristics of
the urban areas for which you provide, or plan to provide, urban
services? (please tick as many boxes as required).
All 88 respondents provided information. The replies as per Regional Associations
are tabled below.

Regio
n

Coa
stal

Inland

Mount
ainous

Deser
t

RA I
RA II
RA
III
RA IV
RA V
RA VI
Total

15
11
8

16
13
8

13
12
6

8
7
1

9
5
18
66

7
2
20
66

5
2
12
50

1
0
0
17

Rive
rine
or
delt
a
10
9
5

Polar

Tropic
al

Midlatitu
des

Oth
er

0
0
0

8
7
5

2
7
3

1
2
1

No
repl
ies
Reg
ion
20
16
9

4
3
11
42

1
0
1
2

6
5
0
31

3
2
17
34

0
1
3
8

9
6
28
88

Q 4g. Do these services include: Targeted services to specific customers
(please tick as many boxes as required)?
The answers as per Regional Associations are portrayed in the table below. The
total number of respondents was 88, nobody skipped this question.
Regi
on

City
planni
ng

Infrastruct
ure design

Energy
supply

Water
managem
ent

Indust
ry

Transporta
tion

Road
traffic

RA I
RA II
RA
III
RA
IV
RA V
RA
VI
Total

15
10
7

16
10
7

17
10
6

18
12
8

11
8
4

17
12
5

10
8
5

4

5

4

5

3

6

3

4
12

3
14

5
24

6
24

3
11

6
20

3
23

52

55

66

73

40

66

52
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Region

RA I
RA II
RA III
RA IV
RA V
RA VI
Total

Food
Health
Tourism Special
safety
sector
sector
events
Other
16
17
15
11
1
8
10
8
10
3
5
5
8
4
2
5
5
5
5
3
1
2
5
6
1
8
17
12
16
6
43
56
53
52
16

No of
country
replies
Region
20
16
9
9
6
28
88

Q 8. By which methods does your Service disseminate and communicate
your urban products and services?
(please tick as many boxes as required and if needed use “Other” to
specify more closely)
The multiple choice answers are portrayed in the table below as per Regional
Associations. The total number of respondents was 88.

Region

News TV
paper
s

Radi
o

Telepho We
ne (incl. b
sms)
port
al

Emai
l

Digit
al
displ
ay

Soci
al
med
ia

Oth
er

RA I
RA II
RA III
RA IV
RA V
RA VI
Total

14
12
9
6
5
15
61

18
12
8
8
6
24
76

14
13
6
7
5
18
63

16
14
8
6
6
21
71

6
7
2
3
3
8
29

13
13
6
6
6
15
59

5
7
5
4
2
10
33

19
13
8
8
6
23
77

12
16
8
7
6
26
75

No of
count
ry
replie
s
Regio
n
20
16
9
9
6
28
88
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Q 11b. If your answer to the preceding question was “YES”, who?
(please tick as many boxes as required)
In the below table is the information on the users involved in (developing) the
country’s urban products and services according to Regional Associations.

Region

Local
govern
ment

DRR
partner

Water
manage
ment

Energy

Industr
y

Transp
ortatio
n

Road
traffic

RA I
RA II
RA III
RA IV
RA V
RA VI
Total

7
10
5
5
5
19
51

7
11
5
6
4
19
52

8
10
5
4
4
16
47

7
9
2
3
3
13
37

3
6
1
0
2
3
15

9
11
2
4
2
12
40

0
6
2
1
2
15
26

Region
Food
safety
RA I
RA II
RA III
RA IV
RA V
RA VI
Total

8
5
2
1
1
4
21

Health
6
7
4
5
3
10
35

General
Tourism public
Other
3
3
2
7
6
1
1
1
2
1
0
2
1
3
1
2
6
1
15
19
9

No of
country
replies
Region
19
16
9
9
6
28
87
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Annex 3. Stage of development of services grouped according to
the level.
Number of respondent Members: RAI 20, RAII 16, RAIII 9, RAIV 9, RAV 6 and
RAVI 28.
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Annex 4. Comparison of user targeted services and user
involvement
The NMHSs were asked in two separate questions if they provide targeted
services to specific users (city planning, infrastructure design, energy supply,
water management, industry, transportation, road traffic, food safety, health
sector, tourism sector and special events) (question 4 g) and if users are
involved in (developing) their urban products and services (local government,
DRR partner, water management, energy, industry, transportation, road traffic,
food safety, health, tourism and general public) (question 11 b). The groups that
are included in both questions are compared and depicted below in Figures 1-8.
These are water management, tourism sector, energy supply, industry,
transportation, road traffic, food safety and health sector. The figures show the
number of respondent Members in each region providing the targeted service
and the number of respondent Members that involve users of this type of
service.

Figure 1. Water management
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Figure 2. Energy supply

Figure 3. Industry
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Figure 4. Transportation

Figure 5. Road traffic
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Figure 6. Food safety

Figure 7. Health sector
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Figure 8. Tourism sector
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