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EXECUTIVE SUMMARY
The World Meteorological Organization (WMO) commissioned the WMO 2016 Survey on the Use
of Satellite Data to collect information on the availability and use of satellite data and products for
meteorological and related environmental applications by users globally, and to identify obstacles
and areas for improvement. This is part of the work programme of the WMO Commission for Basic
Systems (CBS) OPAG IOS Inter-Programme Expert Team on Satellite Utilization and Products
(IPET-SUP). Target audience were users in National Meteorological and Hydrological Services
(NMHS) of the 191 WMO Member states and territories (hereafter referred to as Member
countries), as well as other satellite users worldwide.
Collected through an online survey tool in four languages (E/F/Sp/Ru), the total number of valid,
complete responses received was 215 originating from 106 WMO Members, 148 (69%) of which
were provided by NMHSs, 17 (8%) from other operational governmental agencies, and 40 (19%)
from institutions with a research/academic mandate. Four responses (2%) were received from
regional or international organizations. From the majority of Members, multiple responses were
provided.
Key results from the Survey are:
•
•
•
•
•
•
•
•
•
•

There is significant utilization of satellite data in all 106 Member countries responding to the
survey
The increasing relevance of satellite data is recognized for a wide range of applications
(nowcasting, aviation, climate services, agricultural meteorology)
Utilization and perceived importance of satellite data for climate services is equally high as for
weather services
Overall, access to data is not recognized as a major issue, facilitated by advanced data
dissemination mechanisms and generally growing internet connectivity
Many users ask for better access to, and training on, processing and visualization software
Many users are advancing the preparation for using data from new-generation satellites,
however, significant gaps in some Regions and for some upcoming as well as recently
commissioned satellites remain
WMO-facilitated Region-based user coordination mechanisms are important for raising
awareness and for preparing users to new-generation satellites
Technical assistance and the building of capacity with WMO Members are key mechanisms to
foster satellite data utilization, through provision of data access, tools, and training
Significant user requirements for soil moisture and lightning-related satellite products were
confirmed; WMO should enhance its efforts in international community building, product
intercomparisons, and building of awareness and capacity for such products.
Only few respondents were aware of, or using, satellite data for measuring greenhouse gases
and ocean salinity (identified as emerging topics in the 2012 Survey).
____________
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1.

INTRODUCTION

1.1

Motivation

The World Meteorological Organization (WMO) commissioned the WMO 2016 Survey on the Use
of Satellite Data to collect information on the availability and use of satellite data and products for
meteorological and related environmental applications by users globally, and to identify obstacles
and areas for improvement. WMO carries out this global Survey every four years, and the results
from the previous 2012 Survey1 are used as a baseline in this report wherever possible.
A new generation of meteorological satellites such as Himawari-8 and GOES-16 is being put in
service over the period 2015-2022, and users worldwide need to prepare for the new data in order
to fully exploit their value and to ensure continuity of service. 17th World Meteorological Congress
in 2015 recognized the challenges and opportunities associated with new-generation satellites and
stressed that close dialogue between users and satellite operators, and early user preparation are
key ingredients for a successful uptake of the new data streams. In addition to meteorological
satellites, a range of new Earth observation satellites, such as the Jason and Sentinel series, have
become available since 2012, and user demand is rapidly growing.
Satellite data are increasing in importance in many global, regional and local applications such as
nowcasting, numerical weather prediction, marine services, climate monitoring, and climate
prediction. For WMO and its Space Programme, it is important to understand the linkages between
all elements of the satellite data value chain - from sensing to services - and to identify user
preferences, common practices (e.g., regarding data access, processing and visualization tools,
training), and emerging trends. It is a priority of WMO to identify the challenges that users
experience, both in terms of technical and human capacity, in particular in less-developed and
developing countries.
This 2016 Survey collected evidence on all these issues. Its results will help shape action by WMO
and partners, satellite operators in particular, to bridge the gap between the increasing amount of
satellite data and products available, and the need for improved and easy access to those data,
products, tools, and user training. Follow-up action is intended to respond to satellite-specific
needs within the WMO Integrated Global Observing System (WIGOS), the Global Framework for
Climate Services (GFCS) and, as appropriate, within WMO Member countries.
The Survey also enquired on user access and gaps to satellite-derived information on soil
moisture, lightning, sea-surface salinity, greenhouse gases, and inland water bodies, all of which
were identified as emerging priorities in the 2012 WMO satellite survey.
1.2

The Survey

The Survey was developed in early 2016 as part of the work programme of the WMO Commission
for Basic Systems (CBS) OPAG IOS Inter-Programme Expert Team on Satellite Utilization and
Products (IPET-SUP). Target audience were users in National Meteorological and Hydrological
Services (NMHS) of the 191 WMO Member states and territories (hereafter referred to as Member
countries), as well as other satellite users worldwide (organizations, value-adders, individuals)
active in the fields of meteorology, climate, hydrology, disaster risk reduction and related
environmental applications.
Conducted via an online questionnaire2 during the period 1 February – 15 March 2016, the Survey
was made in four languages (English, French, Spanish, Russian). It consisted of 25 questions,
structured along three major topics: (i) accessing and using geostationary satellite data, (ii)
1
2

http://www.wmo.int/pages/prog/sat/documents/SAT-PUB_SP-9-Survey-Report-2012.pdf
Using the survey tool http://www.surveymonkey.com
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accessing and using low-Earth orbiting satellite data, (iii) satellite applications and training (see the
full questionnaire in Appendix B).
The Survey was announced through formal invitation letters to all Permanent Representatives (PR)
of Member countries and territories with WMO. The letter included an encouragement for its broad
circulation to major satellite user organizations and individuals who use or plan to use satellite data
(WMO accepted multiple responses per country).
Furthermore, the Survey announcement was sent by email to:
•
•
•
•
•
•
•
•
•
•
•

WMO Technical Commissions
WMO and co-sponsored Programmes (GCOS, WCRP, IPCC)
WMO Regional Satellite User Groups in RA-I, RA-II, RA-III/IV and RA-V
Co-Chairs of International Science Working Groups (IWWG, ITWG, ICWG, IROWG, IPWG)
DBNet Coordination Group
VLab community
GCW and Polar/Cryosphere User Communities
IOC/UNESCO
GFCS Office
GEO Secretariat
Management of the Copernicus Atmosphere, Marine, and Climate Change Service

Although the questionnaire was substantially revised and questions posed differently compared to
the 2012 WMO Survey, the following analysis strives to compare results wherever possible and
relevant. For example, the 2012 Survey asked users about their satellite data access mechanism
in general (internet, direct broadcast etc.) whereas in 2016, all questions around accessing,
processing, and visualizing data were posed in direct conjunction with a specific data type (e.g.,
low-Earth orbiting satellite Metop-A), making the results more actionable. The analysis also took
qualitative responses into account, which often highlight needs or difficulties encountered by users
more sharply than statistical analyses.
1.3

Analysis Approach

The following steps were involved in the analysis:
1.
2.
3.
4.

Validation of responses, to ensure completeness and consistency
Distinction by WMO Regions3
Further in-depth analyses provided on a per-Region basis and upon demand
No distinction between responses from NMHSs/operational agencies (77% of responses), and
R&D agencies (19%)

More than half of the responses provided online were incomplete, i.e. the questionnaire was not
completed until the end; those responses were removed from further analysis. When respondents
skipped individual questions, their responses were retained if they completed the survey until the
end. In a few cases, the percentage of respondents skipping individual questions reached 40 per
cent and for individual menu items up to 75%. Arguably, more mandatory requests to provide
responses would have helped the Survey to achieve a more complete result.

3

Some Member countries are represented in more than one WMO Region
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Figure 1. WMO Regions
2.

PARTICIPATION IN THE SURVEY (Q1-4)

The total number of valid, complete responses received was 215 originating from 106 WMO
Member countries, 148 (69%) of which were provided by NMHSs, 17 (8%) from other operational
governmental agencies, and 40 (19%) from institutions with a research/academic mandate. Four
responses (2%) were received from regional or international organizations. From the majority of
Member countries, multiple responses were provided.

26 responses (17%) of total were provided on behalf of PRs, 106 (49%) on behalf of institutions or
departments within institutions, and 73 (34%) came from individuals. This confirms the trend
observed in 2010-2012 of decreasing response rates by PRs, and much higher weight of
responses from institutions or individuals.
The total number of responses (215) remained stable compared to 2012 when 218 valid responses
were analysed. The country base of the Survey increased to 106 countries compared to 2012
3
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when responses from 95 countries were recorded. However, at an institutional level, the origins of
responses changed in some Regions by more than 70%, meaning that only as many as 30% of
responses came from the same institutional source as in 2012, limiting the significance of this
Survey to portray trends over time.
Table 1. Number of responses by WMO Region (Q1-4)4
Number of
Members

Number of
Members with
at least one
response
(rate in %)

Total number
of responses

I (Africa)

57

36 (63%)

56

17 (30%) ¦ 37

II (Asia)

35

16 (45%)

38

19 (54%) ¦ 34

III (S America)

13

8 (62%)

21

5 (38%) ¦ 14

IV (N&C America &C)

27

12 (44%)

40

8 (31%) ¦ 44

V (SW Pacific)

23

6 (26%)

10

12 (55%) ¦ 17

WMO Region

VI (Europe)
All

Comparison
to 2012
Survey

50

28 (56%)

50

34 (68%) ¦ 72

191

106 (55%)

215

95 (50%) ¦ 218

3.

USE OF SATELLITES

3.1

Geostationary Satellites Data Use (Q5-Q9)

Geostationary satellite data is mostly used for nowcasting, imagery applications and forecast
verification. The size of responses broadly reflects the number of total survey responses within
each GEO satellite footprint.

4

These include multiple responses per institution

4
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GEO Data Access, Processing, Visualization (Q6, Q7, Q8)

GEO data access was rated from good to fair for all mechanisms (Q6). Limited internet connectivity
is cited as a problem by a handful of respondents.
Other data access mechanisms mentioned by respondents include:
• Dedicated terrestrial links
• Archived data distributed on DVD

Overall, GEO data processing does not pose major challenges to users (Q7).

5
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A significant number of users is asking for L1-L2 GEO data processors; this requirement needs to
be validated (Q7).

To a large degree, training needs related to GEO data processing are met or partially met; some
training needs remain however.
Comments by users include:
• Large data volumes pose a challenge to processing environments
• Survey should also have enquired on users’ needs for products
• Easier-to-use processing tools required by some respondents

6
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Meteosat

Himawari

GOES-East

GOES-East

Meteosat

Himawari

Meteosat

For each WMO Region and GEO satellite data predominantly used (noted below the x-axis), the
data processing training needs are depicted.

Most users do not face major challenges in visualizing GEO data, although the situation could be
improved for INSAT, KALPANA, FY-2 and COMS.

Training needs regarding GEO data visualization are mostly met, although there are exceptions.
7
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There is no dominant type of tools for visualizing GEO data. Most users are in possession of
visualization tools,
Comments include:
• Lack of sufficiently powerful visualization tools to display data with high spatio-temporal
resolution
• Integrated visualization tools needed, incorporating satellite and other data types

Meteosat

Himawari

GOES-East

GOESEast
Meteosat

Himawari

Meteosat

For each WMO Region and GEO satellite data predominantly used (noted below the x-axis), the
data visualization training needs are depicted.
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GEO User Preparation for Next-Generation Satellites (Q9)

Users were asked about anticipated challenges in utilizing new-generation GEO data, ranging from
level 1 (low challenge) to 5 (high challenge). They were further asked about their state of
readiness, i.e. whether or not there were intentions, plans, or activities to upgrade systems with
regard to the new data streams.

Next-gen GEO - Readiness Level
(Regional Analysis)
40%
30%

We are aware of the
mission but have not
acted

20%

We have started the
planning process

10%

We have plans to
upgrade our systems

0%
RAI

RAII RAIII RAIV RAV RAVI
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A per-Region analysis shows the state of user preparation to the GEO satellites that respondents
considered the most important. Awareness and readiness is a function of timing; there is low
awareness and preparedness of FY-4A in RA II.

The left-hand Figure summarizes the number of anticipated users, anticipated challenges, and
user readiness levels with regard to new-generation GEO satellite data. “Significant challenges” on
the vertical axis imply that users ranked anticipated challenges at level 3 or higher. The circle size
is proportional to the readiness level indicated by users (calculated by assigning a score of 1 for
“started the planning process”, 2 for “have plans to upgrade our systems”, and 3 for “are
implementing plans to upgrade our systems”, and normalized by the number of users planning to
use data from each mission). Successful mobilization and preparation of users to new systems
should, over time, make circles “grow and move” toward the upper right corner of this chart.
For two missions, GOES-R and FY-4A, data flow is imminent by the time of writing this report:
GOES-R receives highest the attention by respondents (40% plan to use), and although the
indicated readiness level is relatively high, still more than 60% of users anticipate significant
challenges in using the data. User preparation efforts through the Proving Ground programme,
user conferences, and support to users in the Americas through the WMO RA-3-4-SDR
Coordination Group needs to continue. Expected challenges are much higher for FY-4A and user
readiness levels lower, indicating urgency for a user preparedness programme to assist data
utilization from this new-generation mission of CMA (this is confirmed by the readiness level to FY4A in RA II, as shown above).
This is confirmed by the right-hand figure, showing modest ratings for user support for FY-4A (but
still higher than for INSAT-3DR). It should be noted that FY-4A has been declared a research
mission by CMA. Ratings by users for support by NOAA and EUMETSAT are high – more than
30% “very good” or “good” support. Despite the anticipated challenges, users are more active in
preparing for FY-4A than for any of the other missions in the lower left cluster.
Additional comments by users include:
• Planning difficulty associated with uncertainty around final position of GOES-R
• Uncertainty around launch date of MTG-S
• Lack of awareness of some of the missions
• Need for continuity of coverage over the Indian Ocean
• More information about relevance of the new-generation missions for climate monitoring

10
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3.2

Low-Earth Orbiting Satellites Data Use (Q10-Q14)

Use of data from satellites in low-Earth orbit is manifold, due to the variety of instruments on board.
Data from the ageing NASA Aqua/Terra satellites are still broadly used, and so are data from the
NOAA 15-19 satellites. Uptake of data from S-NPP is low compared to NOAA 15-19.
Additional comments include:
• SARAL/AltiKa, Sentinel-3, SMOS data are being used (several responses)
• Use of satellite data for air quality studies and dispersion modelling, climate monitoring,
agricultural monitoring, marine applications
LEO Data Access, Processing, Visualization (Q11, Q12, Q13)
Data access was rated good to fair by the majority of users for satellite data, with notable
exceptions Sentinel-1 and Sentinel-2 (40% and 30% of those using data rated access poor). Direct
reception and the GTS are important for the core meteorological and oceanographic missions. The
internet is the dominant delivery mechanism for NASA Aqua/Terra and Landsat data, as well as for
Oceansat and Cloudsat/Calipso data. Access to TerraSAR-X and TanDEM-X is also rated difficult,
mainly because data from these missions are made available through specific calls.

11
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Additional comments include:
• Data access enabled through dedicated links
• Data delivery via mass storage media (DVD, hard disk)

LEO data processing challenges are generally rated low to medium, with some exceptions
(Sentinel-1, Meteor-M).

12
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For a number of satellite data streams, users expressed needs for L0-L1 and L1-L2 processing
packages.

Training needs related to LEO data processing are for the most part met or partially met.
Additional comments include:
• Some processing packages such as CSPP have operating system requirements that are
difficult to meet by some users
• Links to cloud computing centres help establish cost effective data processing based on L1
data
• Data delivery via mass storage media remains important (DVD, hard disk)

13

WMO 2016 Survey on the Use of Satellite Data

Respondents generally identified few challenges with visualizing LEO data.

Training needs related to LEO data visualization are for the most part met or partially met.

14
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There is no dominant type of tools for visualizing GEO data. Most users are in possession of
visualization tools,
Additional comments:
• Need for tools to quickly visualize simple quantities, such as data coverage or quantity
• High demand on computing resources to process data to imagery
• Issues with DMSP data decoding south of 70S

LEO User Preparation for Next-Generation Satellites (Q14)

The left Figure shows users’ ratings of anticipated challenges in using data from upcoming
satellites, at a level of 1 (low) to 5 (high challenge). The right Figure depicts the readiness level of
users vis-à-vis each mission.

Next Gen LEO - Readiness Level
(Regional Analysis)
20%
15%

We are aware of the
mission but have not
acted

10%

We have started the
planning process

5%

We have plans to upgrade
our systems

0%
RAI

RAII

RAIII RAIV RAV

RAVI

A per-Region analysis shows the state of user preparation to the LEO satellites that respondents
considered the most important. Awareness and readiness is a function of timing; there is low
preparedness to JPSS-1 in RA III.
15

WMO 2016 Survey on the Use of Satellite Data

The left-hand Figure summarizes the number of anticipated users, anticipated challenges, and
user readiness levels with regard to new-generation LEO satellite data. “Significant challenges” on
the vertical axis imply that users ranked anticipated challenges at level 3 or higher. The circle size
is proportional to the readiness level indicated by users (calculated by assigning a score of 1 for
“started the planning process”, 2 for “have plans to upgrade our systems”, and 3 for “are
implementing plans to upgrade our systems”, and normalized by the number of planned users of
each mission). Successful mobilization and preparation of users to new systems should, over time,
make circles “grow and move” toward the upper right corner of this chart.
Support by satellite operators is rated positively (40% or more respondents saying “very good” or
“good”) for Aeolus, GCOM-W2, JPSS-1, ScatSat, and COSMIC-2. Support levels are perceived
less favourable for Sentinel-3, Meteor-M N2, Oceansat-3 and Sentinel-5P (more than 70% stating
“adequate” or “not adequate”).
Additional comments:
• Data should be made available in NRT
• More awareness required about the upcoming missions

3.3

Satellite data for Applications (Q15-Q25)

Satellite data for soil moisture (Q15-Q16)

About a quarter of respondents (57 out of 215) identified soil moisture-related satellite
measurements as a requirement. This is consistent with the strong need for soil moisture products
identified in the 2012 Survey. About 10% of respondents are using ASCAT data, and another
16
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roughly 10% plan on doing so. Utilization of SMOS and SMAP is lower; however there are plans
and interest by users in these data.
In addition, some users utilize data from the following missions for inferring on soil moisture
parameters:
• RADARSAT and Sentinel-1 SAR data
• WorldView-2/3, Pléiades
• GCOM-W1/W2
• AMSR-2
• Passive GEO IR data for land-surface temperature estimate, as proxy
User comments furthermore include:
• More awareness and training required on methods to derive soil moisture from space
• Difficulty in using L1 data for assimilation, not enough resources to adapt MW radiative
transfer code
• Data access problem s
• Used in visualization systems, and for agricultural and fire monitoring
Satellite data for lightning (Q17-Q18)

About a fifth of respondents (40-50 out of 215) identified lightning measurements from satellite as a
requirement, and another quarter (around 55) have firm plans to use such data from either GOESR, MTG-I and FY-4A. This is consistent with a strong need for lightning products identified in the
2012 Survey.
Further user comments include:
• More awareness and training required on satellite-based lightning detection methods
• More resources required to benefit from new technology
• Expect to use for severe storm intensity movement, forecast, and for heavy rainfall /
flooding area estimation
• Need to know geographic location of lightning flashes
• Uncertainty around processing level of user-accessible data
• Assimilation challenge to convert lightning impact into meteorological variables for the
initialization step
• Global lightning product will be needed
• Uncertainty around latency and resolution of final lightning product

17
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Satellite data for greenhouse gases (Q19-Q20)
Users were asked on their level of satellite data use for deriving greenhouse gas information.
Responses indicate use of the following satellite data sources (excluding ozone):
• CH4: GOSAT/TANSO, Metop-A,B/IASI, Envisat/SCIAMACHY (for reanalysis)
• CO2: GOSAT/TANSO, OCO-2
• SciSat
• Sentinel-5P
• Aura
• SNPP, JPSS
• SAGE
• NOAA-15-19
User comments include:
• More awareness and training required on satellite-based greenhouse gas products
• Satellite-based data not frequently used, sometimes no requirement identified
• There are long delays in the delivery of GOSAT products
• More resources required to benefit from new technology
• No sensors available to quantify emissions (e.g., per annum)
• Difficulties in data access
• Challenge to obtain CH4, HCHO, N2O in upper troposphere / lower stratosphere
Satellite data for ocean salinity (Q21-Q22)

Users were asked on their level of satellite data use for deriving ocean salinity information. About 5
responses indicated active use of SMOS and SMAP data; about 25 responses plan to use such
data, and around 40 responses (19%) of respondents have identified a requirement. Responses
indicate further use of the following satellite data sources:
• Aquarius (now inactive)
• MODIS
User comments include:
• More information and capacity building required
• Limited experience in using ocean salinity information in NWP
• Tools and software challenges
• Near-real time access required
• No infrastructure to support acquisition

18
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Satellite data for inland water-related applications (Q23-Q24)

Users were asked on their level of satellite data use for inland water applications. Landsat data are
most popular, used by about 16% of respondents for this purpose; up to 25% of users have
identified a requirement, and up to 11% are planning the use of data (from Sentinel-2).
Furthermore, responses indicate use of the following satellite data to retrieve inland water-related
information:
• Sentinel-3 (altimetry)
• MODIS
• Metop-A and B
User comments include:
• More information on such products needed, including uncertainties and limitations
• More building of capacity in the use of such products in applications
• Limitations in access to products (e.g., from Sentinel data), including in near real-time
• Interest in lake ice cover and lake levels
• No sensor specifically designed for deriving inland water quality information
Satellites data in applications (Q25-26)

This question enquired on satellite data use in WMO application areas, and on the perceived
importance of satellite data. Levels of satellite data use and importance are in a range of 40-60%
of respondents, with importance and utilization highest for public weather services and research. It
should be noted that more than 60% of respondents did consider satellite data important for
climate services. The implicit bias in the Survey regarding the perception of satellite data
importance is recognized.

19
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Users identified a major need for training in the use of satellite data for climate services,
agrometeorological services, and research.
User comments include:
• The question should enquire on air quality-related services, and on sea ice services in
Arctic and Antarctic coastal areas

3.4

Training delivery and training resources (Q26-27)

Use of training and
information sources
Used, very
important

Through
VLab
0

100

200

Cumulative responses

Used,
somewhat
important

Online resources are considered the most important training delivery mechanism, followed by
classroom courses. Conferences and meetings, search engines, colleagues and peers, satellite
operator webpages and the COMET/MetEd page are rated highest in importance for users to
remain aware of satellite-related trends. 42% of respondents use the WMO Space Programme
website, 29% use the WMO OSCAR/Space page, 34% use the WMO Product Access Guide, and
33% the VLab website. Other user comments include the use of personal blogs of key users for
information and awareness-building.
20
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4.

CONCLUSIONS, LESSONS FOR IPET-SUP

The Survey provides a source of information for discussion by IPET-SUP in all areas of satellite
data utilization along the value chain. Areas of concern or difficulty for users of satellite data were
identified, and remedial action should be taken by WMO and satellite operators over the 20172019 timeframe, particularly in terms of technical assistance, provision of software and tools, and
the building of capacity with WMO Members. Coordination of facilitated data dissemination and
product provision, maintenance of Region-based user requirements, and identification of related
training programmes and events are key mechanisms to achieve this. Significant user needs for
soil moisture and lightning-related satellite products were confirmed, and therefore more efforts
should go into international community building, product intercomparisons, access to data, and
building of awareness and capacity. Only few respondents were aware of using satellites for
measuring greenhouse gases, and ocean salinity.
____________
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APPENDIX A. REGION-BASED ANALYSES
Region I (Africa)
56 responses came from the following 43 institutions (multiple responses possible) in 36 Member
countries and territories. Per country, this is double the turn-out (63% of Members with at least one
response) compared to 2012 (37 responses from 19 countries, 30% of Members with at least one
response). However, only 12 institutions that responded to this Survey also provided a response to
the 2012 Survey, and 31 provided a response in 2016 but not in 2012, limiting the comparability of
results between the two Surveys. 9 institutions responding in 2012 did not respond this time,
notably centres with a regional mandate (ACMAD, IGAD and ASECNA). 88% of responses came
from NHMSs or other operational governmental agencies.
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012

Kenya Meteorological Department
Uganda National Meteorological Authority
National Meteorological Agency of Ethiopia
Mauritius Meteorological Services
Rwanda Meteorological Agency
Department of Water Resources Gambia
South African Weather Service
Agence Nationale de l’Aviation Civile Congo-Brazzaville
Mettelsat Democratic Republic of the Congo
Agence Nationale de la Météorologie Mali
Egyptian Meteorological Authority
Agence Nationale de l'Aviation Civile et de la Météorologie Sénégal
Kenya Meteorological Department, Institute for Meteorological Training and
Research (IMTR), WMO Regional Training Centre
Kenya Forestry Research Institute
Liberia Meteorological Service
National Meteorological Service Libya
Nigeria Meteorological Service
Nigeria Hydrological Services Agency
Meteorological Department Malawi
Department of Climate Change and Meteorological Services Malawi
Tanzania Meteorological Agency
Tanzania Fisheries Research Institute
South Sudan Meteorological Department
Ghana Meteorological Agency
National Meteorological Service Sierra Leone
National Institute for Water Resources Angola
Meteorological Services Department Zimbabwe
Department of Water Affairs Lesotho
Seychelles National Meteorological Services
Department of Hydrometeorological Services Somalia
Institut National de la Météorologie Tunisie
Institut National de la Météorologie de la Guinée-Bissau
Direction de la Météorologie Nationale Niger
Direction Générale de la Météorologie Gabon
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MétéoFrance (Ile de la Réunion)
Institut de Recherches Halieutiques et Océanologiques du Bénin
Direction Nationale de la Météorologie Guinée
Cabo Verde National Institute of Meteorology and Geophysics
Direction de la Météorologie et de l’Hydrologie, République Centrafricaine
Institut National de la Météorologie São Tomé et Príncipe
Ministère de l’Agriculture et du Developpement Rural, Côte d’Ivoire
Ministerio de Pesca y Medio Ambiente, Guiena Ecuatorial
Agrhymet Regional Centre, Niger

GEO Data Use (Q5)

Other related uses are:
• Dust outbreak and thunderstorm monitoring (Dept. of Water Resources, Gambia)
• Training (South Africa Weather Service, Kenya Meteorological Department IMTR WMO-RTC)
• Short-term forecasting (Liberia Meteorological Service), seasonal forecasting (Nigeria
Meteorological Agency)
• Forest fires (Direction Nationale de la Météorologie Guinée)
• Sea surface temperature (Kenya Meteorological Department)
• Vegetation indices (NDVI) (Kenya Meteorological Department)
• Precipitation estimates (Agrhymet, Niger)
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GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)

•
•

Access to data rated good and to a less extent fair, mainly to Meteosat 0 degree and Meteosat7 IODC data.
Challenges in GEO data processing and visualization mostly low

User comments include:
• No attempts to process data ourselves, need attachment to EUMETSAT SAFs
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Challenges in visualizing GEO data were generally considered low, and training needs are
reasonably met (Q8). There is a broad distribution of visualization tools used in RA I.

GEO Data Visualization Tools (RA
I)
A MIXTURE OF TOOLS
COMMERCIAL TOOLS

ELECTRO-L

COMS

HIMAWARI

FY-2

KALPANA

INSAT

METEOSAT-

METEOSAT 0

GOES-WEST

COMMUNITY TOOLS
GOES-EAST

50
40
30
20
10
0

LOCAL TOOLS
I HAVE NO TOOLS YET
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GEO User Preparation for Next-Generation Satellites (Q9)

MTG: Good awareness of the mission and level of intended use, but largely no action as yet by
users.

LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.

Satellite data for thematic areas (Q15-Q23)
•

Soil moisture : high demand including for agricultural applications, mostly not satisfied, and
modest level of planning

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

6
2
2

8
9
7

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
22
2
23
3
21
4

Lightning :
o high demand, solid level of planning to use MTG-I
o uncertainty around processing level of data from FY-4A
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34
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Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns

N o t p la nne d ,
N o t re q uire d
b ut re q uire d

Pla nne d

GOES-R
MTG-I
FY-4

8
13
6

17
23
17

6
3
6

•

Greenhouse Gases:
o No significant use of satellite data

•

Ocean salinity:
o Low use, good level of demand, low awareness of capability

R e s p o ns e
Co unt
31
39
29

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

•

Used

Pla nne d

1
1

8
9

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
18
8
17
8

R e s p o ns e
Co unt
35
35

Inland waters:
o Some use of Landsat imagery and Jason-class altimetry

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

6
1
1
2
5

6
8
8
6
7

Satellites data in applications (Q25-26)
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16
13

4
5
6
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Training delivery and training resources (Q26-27)

The majority of respondents consider classroom-based training delivery as most important,
followed by physical and online resources. Online courses are considered less important.
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Region II (Asia)
38 responses came from the following 24 institutions (multiple responses possible) in 16 Member
countries and territories. The total number of responses is roughly at the 2012 level (38) but from a
smaller Member base (16; 19 in 2012). Only 12 institutions provided a response to the 2016 and
2012 Surveys, limiting the comparability of results. 74% of responses came from NMHSs or other
operational governmental agencies.
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012
Islamic Republic of Iran Meteorological Organization
China Meteorological Administration
Japan Meteorological Agency
Hong Kong Observatory
Macao Meteorological and Geophysical Bureau
Korea Meteorological Administration
Kazakhstan Kazhydromet
Kyrgyzstan Hydrometeorological Agency
Uzbekistan Uzhydromet
India Meteorological Department
National Centre of Meteorology and Seismology, Abu Dhabi, United Arab
Emirates
Thai Meteorological Department
Royal Irrigation Department, Thailand
Department of Marine and Coastal Resources, Bangkok, Thailand
Chulalongkorn University, Bangkok, Thailand
Kasetsart University, Bangkok, Thailand
Asian Institute of Technology, Pathum Thani, Thailand
Indian Space Research Organization
Kyushu University, Fukuoka, Japan
National Institute of Polar Research, Japan
Environment and Population Research Centre, Dhaka, Bangladesh
Oman Meteorological Service
Pakistan Meteorological Department
Academy of Science of Sakha (Jakut) Republic, Russian Federation
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GEO Data Use (Q5)

Other related uses are:
• Agricultural meteorology (Iran)
• Quantitative precipitation estimates, flood monitoring (Thai Met Department)
GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)

Data access was rated good or fair for all mechanisms (Q6).
Challenges in processing GEO data were generally considered low; several responses indicated a
need for software; training needs were reasonably well met (Q7).
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Challenges in visualizing GEO data were generally considered low, and training needs are
reasonably met (Q8). There is a broad distribution of visualization tools used in RA II.
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GEO User Preparation for Next-Generation Satellites (Q9)

There is high interest by users for FY-4A data, followed by GEO-KOMPSAT-2A; users anticipate
from Electro-L and Electro-M satellites.
Users have more or less definite plans to prepare for the new systems; however compared to the
recommended lead time to start user preparation (3-5 years according to WMO Best Practice), and
given the availability of GOES-R and FY-4A data in 2017, most users need accelerated action to
increase their readiness levels.
Users rate the support provided by satellite operators to their readiness efforts mostly adequate or
better.
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LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.

Satellite data for thematic areas (Q15-Q23)
•

Soil moisture :
o high demand, mostly not satisfied;
o long time series required
o training in the use of soil moisture products required
o scale inconsistency in products and model grid size recognized

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

6
3
2

5
5
5

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
11
5
10
6
10
6

R e s p o ns e
Co unt
27
24
23

Lightning :
o many user plans and identified needs;
o some users ask for global lightning product

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns

N o t p la nne d ,
N o t re q uire d
b ut re q uire d

Pla nne d

GOES-R
MTG-I
FY-4

8
6
8

6
9
9

9
8
6

•

Greenhouse Gases:
o Five users of GOSAT data, three users of OCO-2
o Demand for higher spatial resolution of XCO2 retrievals

•

Ocean salinity:
o Low use, moderate demand mostly due to limited experience or awareness

R e s p o ns e
Co unt
23
23
23

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

•

Used

Pla nne d

0
1

7
6

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
8
6
7
6

Inland waters:
o Use of Landsat, planned uses of RADARSAT-2
o Some demand for additional data streams (Landsat, Sentinel, RADARSAT)
o Data access and latency as limiting factors (2 responses)
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Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

8
1
0
0
0

2
2
2
6
4

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
8
5
6
8
5
9
8
5
4
9

R e s p o ns e
Co unt
23
17
16
19
17

Satellites data in applications (Q25-26)

Satellite data use is most pronounced in research, public weather services, and climate services.
Most respondents consider satellite data useful or even essential for applications.

Training needs are highest in research and in the use of satellite data for climate services.
Training delivery and training resources (Q26-27)
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The majority of respondents consider online resources as most important; all other resources are
rated in about equal terms. Classroom and online courses receive about the same number of
“most” or “very” important ratings.

Users consider conferences and meetings, internet search engines, and satellite operators’
websites as the most important sources of information related to satellite data and their use. The
WMO Space Programme website ranks at the same level of awareness and use as social
networks, and colleagues and peers. Other WMO sources are considerably less well known and
used (VLab, SATURN).
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Region III (South America)
21 responses came from the following 13 institutions (multiple responses possible) in 8 Member
countries and territories. Compared to 2012, the total number of responses increased significantly,
as well as the per-country response rate (21 vs 14; 62% vs 38%).
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012
INPE/CPTEC, Brazil
Servicio Nacional de Meteorologia e Hidrología del Peru
Servicio Meteorológico Nacional, Argentina
Dirección Meteorológica de Chile
INAMHI, Ecuador
Universidade Federal do Parà, Brazil
Instituto Technologico Simepar, Curitiba, Brazil
Centro Nacional de Monitoramento e Alertas de Desastres Naturales
(CEMADEN), São José dos Campos, Brazil
Universidad Católica Santiago de Guayaquil, Ecuador
Hydrometeorological Service, Guyana
Instituto Uruguayo de Meteorologia (INUMET), Montevideo, Uruguay
Universidad Nacional Agraria La Molina, Lima, Peru
MétéoFrance

GEO Data Use (Q5)

GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)
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Data access was rated good or fair for all mechanisms (Q6).

Challenges in visualizing GEO data were generally considered low, and training needs well met
(Q8).
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GEO User Preparation for Next-Generation Satellites (Q9)

LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.
Satellite data for thematic areas (Q15-Q23)
•

Soil moisture :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

1
1
1

2
3
3

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
6
1
6
1
5
2

R e s p o ns e
Co unt
10
11
11

Lightning :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns

Pla nne d

GOES-R
MTG-I
FY-4

•

12
3
3

Greenhouse Gases:
o Two users of CO2 products (source unknown)
o One user of Aura data
38

N o t p la nne d ,
N o t re q uire d
b ut re q uire d
5
3
2

0
2
2

R e s p o ns e
Co unt
17
8
7
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•

Ocean salinity:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

•

Used

Pla nne d

0
0

2
2

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
5
3
4
4

R e s p o ns e
Co unt
10
10

Inland waters:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

3
0
1
0
0

4
2
2
4
3

Satellites data in applications (Q25-26)
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N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
1
1
1
3
1
2
2
1
4
1
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Training delivery and training resources (Q26-27)
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Region IV (North America, Central America and the Caribbean)
40 responses came from the following 26 institutions (multiple responses possible) in 12 Member
countries and territories. Total responses remained stable compared to 2012 (40 vs 44), and
coming from more countries (44% compared to 31% of all Members and Territories).
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012
NOAA National Weather Service
- Space Weather Prediction Center
- Ocean Prediction Center
- National Centers for Environmental Prediction
- Climate Prediction Center
NOAA National Environmental Satellite, Data, and Information Service
Cooperative Institute for Meteorological Satellite Studies, University of
Wisconsin-Madison, U.S.A.
Environment and Climate Change Canada
Meteorological Service of Canada
Caribbean Institute for Meteorology and Hydrology
NOAA Earth System Research Laboratory
U.S. Naval Research Laboratory
U.S. Pacific Northwest National Laboratory
U.S. Department of Agriculture
U.S. Environmental Protection Agency
U.S. Geological Survey
University of California Santa Barbara, U.S.A.
University of Arizona, U.S.A.
University of Minnesota, U.S.A.
Florida State University, U.S.A.
Aleutian Pribilof Islands Association, U.S.A.
Meteorological Department Curaçao
Jamaica Meteorological Service
Dominica Meteorological Service
Trinidad and Tobago Meteorological Service
Antigua and Barbuda Meteorological Service
British Caribbean Territories – Cayman Islands
Instituto de Meteorología, Cuba
Instituto Nacional de Sismología, Vulcanología, Meteorología e Hidrología
(INSIVUMEH), Guatemala
MétéoFrance
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GEO Data Use (Q5)

GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)

Data access was rated good or fair for all mechanisms (Q6).
Challenges in processing GEO data were generally low; some responses indicated a need for
software; training needs are well met (Q7).
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Challenges in visualizing GEO data were generally considered low, and training needs are well
met (Q8). There is a broad distribution of visualization tools used in RA IV.
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GEO User Preparation for Next-Generation Satellites (Q9)

LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.
Satellite data for thematic areas (Q15-Q23)
•

Soil moisture :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

1
3
4

3
3
5

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
10
14
9
14
8
12

R e s p o ns e
Co unt
28
29
29

Lightning :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns

Pla nne d

GOES-R
MTG-I
FY-4

•

17
9
3

N o t p la nne d ,
N o t re q uire d
b ut re q uire d
3
5
4

10
10
16

R e s p o ns e
Co unt
30
24
23

Greenhouse Gases:
o Three users indicated use of GOSAT, Aura, SNPP, SAGE, AIRS for this purpose
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•

Ocean salinity:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

Used

Pla nne d

2
2

3
3

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
7
12
6
12

R e s p o ns e
Co unt
24
23

One user remarked that data timeliness was not sufficient for their application.
•

Inland waters:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

6
1
2
3
2

3
3
5
2
2

Satellites data in applications (Q25-26)
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Training delivery and training resources (Q26-27)
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Region V (South-West Pacific)
10 responses came from the following 8 institutions (multiple responses possible) in 6 Member
countries and territories. Compared to 2012, the response rate per country dropped by half to now
only about a quarter of all Members and territories providing at least one response.
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012
Australian Bureau of Meteorology
Meteorological Service Singapore
Geoscience Australia
Meteorological Service of New Zealand
Tuvalu Meteorological Service
U.S. Antarctic Program
University of New South Wales, Sydney, Australia
MétéoFrance (French Polynesia)

GEO Data Use (Q5)

GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)
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Data access was rated good or fair for all mechanisms (Q6).
Challenges in processing GEO data were generally low; some responses indicated a need for
software; training needs are well met (Q7).

Challenges in visualizing GEO data were generally considered low, and training needs are well
met (Q8).
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GEO User Preparation for Next-Generation Satellites (Q9)

LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.
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Satellite data for thematic areas (Q15-Q23)
•

Soil moisture :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

4
1
1

0
2
1

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
2
1
2
2
2
2

R e s p o ns e
Co unt
7
7
6

Lightning :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
GOES-R
MTG-I
FY-4

•

Greenhouse Gases:
o No use identified

•

Ocean salinity:

N o t p la nne d ,
N o t re q uire d
b ut re q uire d

Pla nne d
1
0
2

2
2
2

4
5
2

R e s p o ns e
Co unt
7
7
6

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

•

Used

Pla nne d

2
1

0
0

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
1
3
1
3

R e s p o ns e
Co unt
6
5

Inland waters:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

3
0
0
0
1

0
1
0
0
0
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Satellites data in applications (Q25-26)

10
5
Research

Agromet

Public

Marine

Used
Aviation

0

Climate

Number of responses

Use of Satellite Data in
Applications (RA V)

Not Used

Training delivery and training resources (Q26-27)
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Region VI (Europe)
50 responses came from the following 39 institutions (multiple responses possible) in 28 Member
countries and territories. Compared to 2012, the total number of responses dropped by nearly half
while the per-country response rate remains the second highest of all Regions (56% of Members
providing at least one response, compared to 68% four years ago).
Institutions providing a response to the 2016 Survey:
*red: provided a response in 2012 and 2016
*black: provided a response in 2016, but not in 2012
ECMWF
Met Office, UK
Danish Meteorological Institute (DMI)
Deutscher Wetterdienst (DWD), Germany
Météo-France
Institute of Meteorology and Water Management, National Research Institute,
Poland
Slovak Hydrometeorological Institute (SHMU)
Royal Netherlands Meteorological Institute (KNMI)
Hydrometeorological Institute, The former Yugoslav Republic of Macedonia
Hungarian Meteorological Service
SMHI, Sweden
Meteorological Service Cyprus
Czech Hydrometeorological Institute
Azerbaijan National Hydrometeorological Department
Federal Office of Meteorology and Climatology, MeteoSwiss
Turkish State Meteorological Service
Max-Planck-Institute for Meteorology, Hamburg, Germany
National Research Council of Italy
Federal Hydrometerological Service Bosnia and Herzegovina (METEOBIH)
Belarus Hydrometeorological Department
Federal Office for the Environment, Switzerland
Hydrometeorological Service of Serbia
Met Eireann, Ireland
Lithuanian Hydrometeorological Service
Armstatehydromet, Armenia
Israel Meteorological Service
ARPA Piemonte, Italy
Royal Meteorological Institute, Belgium
Central Institute for Meteorology and Geodynamics, Austria
AEMET, Spain
Russian Agricultural Meteorological Service (ВНИИСХМ), Obninsk, Russian
Federation
Leibniz Institute of Freshwater Ecology and Inland Fisheries, Berlin, Germany
Kiel University, Germany
Institute of Geography, Moscow, Russian Academy of Sciences
Estonian Marine Institute, University of Tartu
Russian State Hydrometeorological University, St. Petersburg, Russian
Federation
MeteoGroup, Germany
EOMAP GmbH & Co. KG, Germany
VITO NV, Belgium
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GEO Data Use (Q5)

GEO Data Access, Processing, Visualization, Training (Q6, Q7, Q8)

Data access was rated good or fair for all mechanisms (Q6).
Challenges in processing GEO data were generally low; some responses indicated a need for
software; training needs are well met (Q7).

53

WMO 2016 Survey on the Use of Satellite Data

Challenges in visualizing GEO data were generally considered low, and training needs are well
met (Q8).

GEO User Preparation for Next-Generation Satellites (Q9)
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LEO Data Usage (Q10-Q14) is addressed in the global analysis of survey results. No Regionspecific analyses provided.
Satellite data for thematic areas (Q15-Q23)
•

Soil moisture:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r s o il mo is ture -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
ASCAT
SMOS
SMAP

•

Used

Pla nne d

8
3
0

9
9
10

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
6
12
8
11
6
14

R e s p o ns e
Co unt
35
31
30

Lightning :

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r lig htning -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns

N o t p la nne d ,
N o t re q uire d
b ut re q uire d

Pla nne d

GOES-R
MTG-I
FY-4

9
25
7

8
5
3

•

Greenhouse Gases:
o Five users of GOSAT data, three users of OCO-2
o Demand for higher spatial resolution of XCO2 retrievals

•

Ocean salinity:

12
6
19

R e s p o ns e
Co unt
29
36
29

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r o c e a n s a linity -re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
SMOS
SMAP

•

Used

Pla nne d

0
0

6
4

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
2
19
2
19

R e s p o ns e
Co unt
27
25

Inland waters:

Ple a s e s ta te y o ur us e o f the fo llo wing s a te llite mis s io ns fo r inla nd wa te r-re la te d a p p lic a tio ns .
U s e o f d a ta fro m this mis s io n
Ans we r Op tio ns
LANDSAT
SENTINEL-1
SENTINEL-2
RADARSAT-2
JASON-class

Used

Pla nne d

8
3
3
0
0

3
8
10
1
5

55

N o t us e d o r
p la nne d , b ut N o t re q uire d
re q uire d
6
6
10
7
9
6
2
11
2
8

R e s p o ns e
Co unt
23
28
28
14
15
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Satellites data in applications (Q25-26)

Training delivery and training resources (Q26-27)
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____________
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APPENDIX B. 2016 QUESTIONNAIRE
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For more information, please contact:

World Meteorological Organization
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland
Communication and Public Affairs Office
Tel.: +41 (0) 22 730 83 14/15 – Fax: +41 (0) 22 730 80 27
Email: cpa@wmo.int

JN 19295

public.wmo.int

