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World Meteorological Organization

- Specialized agency of the United Nations
for meteorology (weather and climate),
operational hydrology and related
geophysical sciences.

* 191 Members (States and Territories)

» Based in Geneva, Switzerland

Vision and mission

WMO provides world leadership and expertise in
international cooperation in the delivery and
use of high-quality, authoritative weather, climate,
hydrological and related environmental services
by its Members, for the improvement of the well-
being of societies of all nations.
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World Meteorological Organization

Global
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WMO Space Programme

The WMO Space Programme has 4 main components

Awareness and
Training

Space Weather
Coordination

Access to Satellite
Data and Products

The space-based
Observing System
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P a ¥ o
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http://www.wmo.int/pages/prog/sat/index_en.php

*OSCAR/Requirements (Observing Requirements Database)

*OSCAR/Space (Satellite & Instrument Database)

«Satellite Status list

«Satellite User Readiness Navigator (SATURN)

*Product Access Guide (PAG)

«Virtual Laboratory for Education and Training in Satellite Meteorology (VLAB)
*Working Documents for Meetings

47 .
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Coordination Group for Meteorological
Satellites (CGMS)

WMO Space Programme’s objectives are to be
achieved through strong partnership with CGMS
and co-sponsoring international science groups:
ITWG, IWWG, IPWG, IROWG and ICWG

CGMS is a technical coordination body of satellite
operators including space agencies focusing
primarily on weather and climate satellite
programmes in response to WMO requirements.
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olding 2 CGMS Membership covers: (http://www.cgms-info.org/index_.php/cgms/members_observers)

Orga nisation Website Accession

Centre National d’Etudes Spatiales CNES 2004
China Meteorological Administration CMA 1989
China National Space Administration CNSA 2006
EUMETSAT EUMETSAT 1987
ndia Meteorological Department IMD 1979
ndian Space Research Organisation 15RO 2015
ntergovernmental Oceanographic Commission / UNESCO 10C/Unesco 2001
Japan Aerospace Exploration Agency JAXA 2003
Japan Meteorological Agency JMA 1972
Korea Meteorological Administration KMA 2005
National Aeronautics and Space Administration NASA 2003
National Oceanic and Atmospheric Administration NOAA 1972
Russian Federal Service for Hydrometeorology and Environmental Monitoring ROSHYDROMET 1973
Russian Federal Space Agency ROSCOSMOS 2003
The European Space Agency ESA 2003
World Meteorological Organization WMO 15873
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International Radio Occultation Working Group (IROWG)

IROWG was established as a permanent Working Group of CGMS in
2009, co-sponsored by CGMS and WMO. The IROWG serves as a forum
for operational and research users of radio occultation data. IROWG has
in particular been set up to further exploit radio occultation data.

IROWG Co-chairs: Ulrich Foelsche (University of Graz) and Sean
Healy (ECMWF)
IROWG Rapporteur: Anthony Mannucci (NASA JPL)

http://irowg.org/
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Importantce of GNSS-RO

=  NWP: NRT Temperature/Humidity information
. L ' FSO : ECMWE, June 2011
Bending angles or refractivity profiles -

Vertically resolved
High impact per observation
No significant instrumental bias

= Climate : Climate Data Records

Benchmark observations that can supplement the GCOS Reference
Upper-Air Network (GCOS Implementation Plan) as a consequence
of its calibration free nature

ace Weather : Total Electron Content for lonosphere
Monitoring

Stringent timeliness constraint
Need to scan up to > 100 km
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Operational RO Satellites

Large gap looming
at latitudes > 40°

|
= FY-series is a new GNSS RO instrument
= COSMIC-2/FORMOSAT-7 covers up to 40 degrees latitude
= COSMIC-2 Polar provides 6 satellites with global coverage *

Coordination Group for
Meteorological Satellites CGMS

)

Z)
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-Contribution of WMO to Space Weather

-WMO'’s Integrated Global Observation System
(WIGOS) Vision/Space 2040

-Oscar/Space Version 2
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Contribution of WMO to Space Weather
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WMO Space Weather

There is an increasing societal demand for space weather services as a
result of growing dependence on technologies impacted by space weather:

- air navigation on polar routes exposed to space
weather events

- fleet of satellites used operationally for
telecommunication, broadcasting, observation or
positioning

- use of satellite-based navigation and timing signals
that are affected by ionospheric disturbances

- electric power grids that are exposed to
geomagnetically induced currents
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WMO Space Weather

In 2014, CGMS decided to include objectives related to
space weather monitoring into its multi-year High-Level
Priority Plan (HLPP) and agreed on Terms of Reference
for CGMS Space Weather Activities.

It is anticipated that CGMS will soon extend the scope of
its activity towards space-based observation of space
weather variables.

Space Weather Task Team (SWTT) was organized to
define the methodology for the implementation of space
weather into CGMS

Chair: Suzanne Hilding (NOAA) / Rapporteur: Elsayed
Talaat (NASA)
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WMO'’s Contribution to Space Weather

SWTT
AGN Action # Description Deadline Status HLPP
item ref
A44.01 SWTT to conduct a workshop with leadership )15 Dec2016  OPEN 5.2.1

from the various space weather communities
that will benefit from CGMS coordination of
space-based space weather observing
systems.
A44.02 Members of SWTT review the current WIGOS ~ 15Dec 2016  OPEN 117
2040 vision to ensure inclusion of necessary
space weather observations.

A44.03 (From WGIII): SWTT members wishing to 1Jul 2016 OPEN 411
participate in the SETT activities are invited to
participate in the SETT activities, and should
provide their contact information to the SETT
accordingly (Charles.wooldridge@noaa.gov).
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WMO Space Weather
Establishment of ICTSW

- In June 2008, the 60" WMO Executive Council (EC-
60) acknowledged the potential synergy between
meteorological and Space Weather services to
operational users.

- EC-60 agreed that WMO should support
international coordination of Space Weather
activities and urged WMO Members to provide
corresponding resources through secondments
and Trust Fund donations.

- The establishment of the Interprogramme
Coordination Team on Space Weather (ICTSW)
was approved by EC-61 in 2010.
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WMO Space Weather

- The ICTSW has two co-chairs nominated by WMO
Commission for Basic Systems (CBS) and WMO Commission
for Aeronautical Meteorology (CAeM) respectively.

- Co-chairs: Dr. T. Onsager (NOAA) and Dr. X. Zhang (CMA)
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WMO Space Weather

ToR for ICTSW

-Standardization and enhancement of Space Weather data
exchange and delivery through the WMO Information System
(WIS)

-Harmonized definition of end-products and services, including
e.g. quality assurance guidelines and emergency warning
procedures, in interaction with aviation and other major application
sectors

-Integration of Space Weather observations, through review of
space- and surface-based observation requirements,
harmonization of sensor specifications, monitoring plans for
Space Weather observation

-Encouraging the dialogue between the research and
operational Space Weather communities.

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium

WMO Space Weather

Initial Achievements of ICTSW

- formulation of the “Observation Requirements”,

- drafting the “Statement of Guidance” on space
weather observation,

- establishment of a “Space Weather Product
Portal”,

- supporting CAeM to review the ICAO concept of
future space weather services to aviation.

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium




WMO Space Weather

Transition from ICTSW to IPT-SWISS

- The 17t World Meteorological Congress (Cg-17) in
2015 agreed that WMO should undertake
international coordination of operational space
weather monitoring and forecasting. In providing a
global intergovernmental framework, WMO would
facilitate international commitments and enable the
establishment of operational space weather
services, in particular in the context of the
support to the International Civil Aviation
Organization (ICAQ).
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WMO Space Weather

Transition from ICTSW to IPT-SWISS

- Cg-17 requested that space weather observations
be integrated into the WMO Integrated Global
Observing System (WIGQOS), and requested CAeM
and CBS to consider existing responsibilities, working
mechanisms, expert teams and integration within
relevant WMO programmes in finalizing a draft
“Four-year Plan for WMO Coordination of Space
Weather Activities (the Plan)“.

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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WMO Space Weather

- The 68" Executive Council (EC-68) in 2016
approved the Plan, and requested CAeM and
CBS to establish IPT-SWISS with the Terms of
Reference defined in the Plan.

EC-68 called for Members to support the
implementation of the Plan with participation of
experts, “in-kind contributions” and contributions
to the “Space Weather Trust Fund”.

13th European Space Weather Week, 14-18 November 2016,
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WMO Space Weather

EC-68 requested the Secretary-General to take
appropriate actions to support the activities
identified in the Plan in partnership with relevant
organizations such as the International Space
Environment Service (ISES), as well as national
and international agencies, and to submit to the Cg-
18 a report on the achieved results and a proposal
for future actions in this domain.

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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WMO Space Weather

ToR for IPT-SWISS

Integration of Space Weather observations, through review of space- and
surface-based observation reauirements. harmonization of space-based

Sr . . . . . " =

. - Organization of capacity building, training

- and outreach activities towards WMO
Members and space weather potential users;

- - Provision of guidance to WMO Members and
programmes on space weather matters, and
- conduct appropriate actions as requested by

:, CBS and CAeM.
[ e

weather matters, and conduct appropriate actions as requested by
CBS and CAeM.
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A working structure for IPT-SWISS

-Space weather basic systems, including issues
related to observation techniques and networks, data
managements and exchange, data centers, and
space climatology

-Space weather science, including issues related to
modelling, model evaluation and verification,
interaction with climate, and transition from research
to operations

-Space weather application, including requirements
evaluation, the delivery of services, capacity building
and user interaction

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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WMO Space Weather

Commission for Commission for
Basic Sy = 2 Aeronautical
(cBs) Meteorology
— - —
= IPT-SWISS ISES
( Inter-Programme. Team on Space Weather | €| |ntemational Space
Information, Systems and Services Environment Services:
— S

&
d

Ad-hoc task
teams as

Points of Participation in relevant
contacts with groups of WMO

Regional technical commissions
Associations

CBS CAeM
IFET-OSIE, IPET-WFI, ET-ASC, ET-GOV l
SG-RFC, ICG-WIGOSTT
OPAG-IS5. OFAG-PWS EF-EIC, ET454 \

| CIMO I | CAS I —— 4

Figure 1: Relationship of IPT-SWISS to WMO Programmes and to
external groups (from the Four-Year Plan)
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WMO'’s Integrated Global Observation
System (WIGOS) Vision/Space 2040

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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WMO'’s Integrated Global Observation System (WIGOS) Vision/Space 2040

Vision/Space for The GOS in 2025
( Adopted by EC-61 in June 2009)

- to ensure that the future GOS serves the needs of climate monitoring and
other WMO programmes in addition to the historical objective of supporting
weather forecasting,

- to optimize the GOS taking into account updated user requirements and
recently demonstrated observing capabilities that could be operational by
2025.

Additional operational missions in appropriate orbits (classical polar-orbiting,
geostationary, others)

Radio occultation Atmospheric temperature and humidity; ionospheric
constellation — at least 8 electron density
receivers

Polar and geo platforms / instruments for space weather

Solar imagery Solar radiation storms, high-energy particle rain,
Particle detection ionospheric and geomagnetic storms, radio black-out by
Electron density X-ray photons

13th European Space Weather Week, 14-18 November 2016,
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WMO'’s Integrated Global Observation System (WIGOS) Vision/Space 2040

Vision of WIGOS in the Rolling Review of
Requirements (RRR)

Requirements 4 Long-term s )

- The Vision/Space of GOS in 2025 developed
in 2007-2008 needs updating

- A long-term perspective is needed to support
satellite agency planning

L (space & surface) J Members’ surface
e ' and space
: g p — observation
H)‘ &

programmes

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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New Vision for Space-based Observation in 2040

+ Solar coronagraph and radio-spectrograph, at L1

Component | * In situ plasma, energetic particles, magnetic field (at L1 in solar wind, and
Operational GEO)
fixed + In situ plasma, energetic particles at LEO

+ GNSS radio-occultation for temperature, humidity and electron density

Solar EUV/X-ray imager, magnetograph, EUV/X-ray irradiance,
on the Earth-Sun line (e.g. L1, GEO) and off the Earth-Sun line (e.g. L5, L4)

Component I + Solar coronagraph and heliospheric imager off the Earth-Sun line (e.g. L4,
Operational L5)
flexible + Solar wind plasma, energetic particles & magnetic field off Earth-Sun line
(e.0.L5)

+ Magnetospheric energetic particles (e.g. GEO, HEO, MEO, LEO)

+ Solar coronal magnetic field imager, solar wind beyond L1

Component Il + lonosphere/thermosphere spectral imager (e.g. GEO, HEO, MEO, LEO)
Pathfinders or * lonospheric electron and major ion density,

technology « Thermospheric neutral density and constituents
demonstration

« Additional RO constellation for enhanced atmospheric/ionospheric
soundings including use of optimized frequencies

13th European Space Weather Week, 14-18 November 2016,
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WMO'’s Integrated Global Observation System (WIGOS) 2040

WMO will encourage users to raise issues to be discussed

for Vision/Space with reference to the current system

A proposed description for the radio-occultation is as follows;

“the radio-occultation technique can also be generalized, in
using additional frequencies (beyond the current L1, L2 and L5
GPS frequencies) to maximize the sensitivity to atmospheric
variables, and monitoring more systematically the ionosphere
including ionospheric scintillation.”

- What should be added ?

- What s at risk and should be reinforced ?

- What should be improved (performance, coverage) ?

- What could be performed differently in the future ?
- What are the major challenges?

The Vision, to be developed and finalized by 2018
in WMO Secretariat by reflected comments

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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Oscar/Space Version 2
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OSCAR/Space: oscar.wmo.int/space

@ OSCAR
i Observing System Capability Analysis and ~"——
S Review tool (OSCAR) developed/maintained

Space-based Capi

.. by WMO

_ 3 components:

- OSCAR/Requirements (2012)
~- - OSCAR/Space (2012)

- OSCAR/Surface (2016)

" OSCAR/Space
>1100 page visited per day
Version 2 deployed in Sept 2016

YLab

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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(1) Factual information content

Satellite

Instruments

Name, purpose

Mass, power

Orbit (type, alt, ECT, longitude)
Launch date, end date, status
Data access, telecom frequencies

* Instrument status, dates
¢ Link to calibration events

Name, purpose

Mass, power

Type, description, scan mode
Resolution, FOV, coverage
Status

Spectral characteristics

13th European Space Weather Week, 14-18 November 2016,

Qostende, Belgium

Satellite Programmes:
ISRO, active programmes

List of all Satellite Programmes

I Export

This table shows all known past, curment and future satelite programenes {also known as missions) for matecrological and S —

warth obsanation purposss it can be sotad

ol spms oG Amas . Filu natustiony b

# Active Filter: Dite rangu: Only cumintly operational | Space Agencles: S0,

0o Sliama
200 Adiye Adityn

18 CatoSal Satelbte for Cartograghy

83 HEATS Indian Mational Satelice - 3

53 NEMO-AM Manosatedlits for Earth Monitoring and Obsanation-Aseuscl Monitoring
s DcemnZal Satelibe for the Ocean

16 RISAT Radas Imaging Satelite

139 SaRA Satalite with Aflges and ALK

kina.ondha colurn beaders. The Slter on the right abows to display

Bemove g
2 Satelites Spaceagencies Tirst Launch = LastEOL
2016 k]
22016 2021
2013 23024
2015 3031
SomtSed 380 2016 2021
s ISR0 2012 2017
SARAL CHES 2013 =208

Example Satellite ScatSat-1

13th European Space Weather Week, 14-18 November 2016,

Qostende, Belgium
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Satellite: ScatSat-1

Acronym ScatSat-1

Full namm: SeatSat-1

Satellite » GagSller for 1 SCAT instrument of OceanSat-2
Description » Main missan rface wand

Mass al launch Dry mass

Fownr

Data access link  no link provided

Data access = NRT product access under consideration by ISRO and
information EUMETSAT

« Offfine dala are distribuled by the National Remole
Sensing Center [NRSC) in Hyderabad, Web
sile: WoHWOTSC.Q00N

Orbit Sungymchroneus | Allitude 723 ke
arbit
ECT 0845 dese

Space agency  [SHD
Status Plann=

Details on Stab*.  « Launch scheduled for 26 September 2016.
{as avallable’

Launch Sap 016 EOL 2021
Last upcati: 2016-09-08

13th European Space Weather Week, 14-18 November 2016,
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Note: med tag: no longer aperational | green fag- operafional | blue fag - futue

| i
|- Satellite for the Ocean
Qceantal-

Oceand
OceanSal-d

* ScatSatl

Satellite Payload

AN known Instruments flying on ScatSat-1

+
¢By  OSCAR
X

Citmervg Syskore Capatily Anshan e Py

Satellite payload

Al known instruments flying on GOES-R

ABI Advanced Baseline Imager

EXIs Extreme Ultraviolet Sensor / X-Ray Sensor Irradiance Sensors
GEOS&R Geostationary Search and Rescue

GLM Geostationary Lightning Mapper

SEM/MAG SEM / Magnetometer

Suvl Solar Ultraviclet Imager
DCIS Data Collection and Interrogation Service
— — — — — — — —

* The information in this field is estimated or assumed

Detaity an Ststuy - Launch schecised for 16 Hevemses 2016
. amsw
+ Operasional keghude {137 or 75°W) 10 be cenfemed in due tme

Lamsnch [ o, xmar
Last update: 20061020

Feb 2017+ =2027* N/A
Feb2017* =2027* N/A
Feb 2017 =z2027° N/A
Feb 2017~ =2027* N/A
Feb2017* =2027* N/A
Feb 2017 * 22027 * NFA
Feb2017* =2027* N/A
Feb 2017 * =2027* N/A

Feb 2017 =z2027° N/A

Feb 2017~ =2027* N/A

Satellite Field of View

streate of e sabeBe's lookornl. J8ssming 4 2endh ange of 75 *
Visu £ £rag the image arsund and mam Lsing he rousehel
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Payload status, Calibration events
Example: Metop-A

Sutelite paylosd

INSTRUMENT SPECIFICATIONS

» »WMO OSCAR (Satellite Instrument Specifications) Lar}dln.g Pages
INSTRUMENT EVENTS, maintained by the

+ ¥ Mstop-A MHS List of Instrument Events: User Notification Ssnice - S@f@llite operators
DATA OUTAGES

« ¥ Avallability of data in the Data Centre

INSTRUMENT MONITORING

« This information is currentiy not available on-ling

RELEVANT DOCUMENT S
» MHS Level 1 Product Generation Specification PGS EUM.EPS.SYS.SPE.930006 B
» MHS Level 1 Product Format Specification PFS EPS.MIS.SPE.97229 TE

» Top

http://www.eumetsat.int/website/home/Data/Products/Calibration/Instrumentstatusandcalibration/index.html#metopamhs

13th European Space Weather Week, 14-18 November 2016, Weather : Climate - Water
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Information for Frequency Management
Filter C band range

List of all radio frequencies L i
Ths tatie shows ol Fequencass used 1o rasamEirg 28180 a0d rom e obaervabos sateBles of 10! MICTOWaYE ACIVE Of GASENE TR
remole-seming Sorting i possible by colorm headers il alews & dagly ool specfic —
saelten/recuencies. [ler extucions &
o & Salelte « Man . Lsunch & EOL & Service & Owectionor | Frequency & Emasion ~ Dandwids)
Agency ssring mose dmgrasr " 40BNz | G5 MMZ
Fa ) 4guy 20020504 22096 SOUNDER  passive 23800 MHZ LS 270000 k13 4 I I L
ko) Aous 0NN 3R SMINGFE passive 400 MK A LAMOEA 1943
24 Agwy 2000604 220W SUUNDIA  cassive 000 MK LY 1BR000 2 - - P scve
nez Aoy 20020504 32016 SOUNDER  pmshe 52800 MKz LTS 200000 Wl o s
7368 fus ey 082.05.06 206 SOUNDER  passive S3481 . SITVIAMZ W 10000 1043
Oni
w10 W00 20 SOUNDER  passive 54400 unz wa e N:!m i 20
e I080.05.06 206 SOUNDER  pasawe Sama0unz e 400030 113 cperating 4 L
278 000506 22006 SOUNDER  passive 5500 MHz i 230040 k213
na 2002.05-04 22008 SOUNDER  passive ET290 244 Wz WA AM000 143 F (Sheraring ey SOeRCiSs whice Oats s Svaletis)
2306 Q00200 320 SOUNDLA  pesshe ATETIM WA THI00 Wz
STEOT 344 Mz
el Agwy JILHEY 00205004 2200 SUUNDLA passne R0 L) 000 Wz Tl
STEA0 544 WHE
Redresh Table Clese
ne Auua HAsa 2002.05-D¢ 22018 SOUNDER  passive SEREE 2 - WA BE000 kHz
STE34 344 Wiz WILEr SuMLEGNLY
nes Aaw Hass 2002.05.0¢ 22008 SOUNDER  pasaive SEBSE M4 . WA B0 kHE H A AMEU.A Channel 13 (Fo =
STE22 344 T 03222 =0.010 G
2402 Auua HAsa 2002.05-D¢ 22018 SOUNDER  passive SE8EY A4 - WA 3000 kHe H A AMZU.A Channel 14 (Fo =
STEAT.044 MHZ 03222 20 0045 Gez)
2406 Aoy Haga 20000504 22096 SOUNDER  passive 29000 MH LS GO00000 Kz WV - AMSUA Channel 15
At HAsa 2004.07.1% 22018 SOUNDER  passive 118200 MHz R ke TBO A MLS chansel 1

Weather - Climate - Water




(2) Assessments:
mapping instruments to variables

Which variables can be measured with a given
instrument?

Which instruments can measure a given
variable?

...and during which period of time ?

=> Gap analysis

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium

Instrument-variable mapping principle

T

N &: = 13\-.\ ;J‘i Variable 1
| o &
\ ‘\é,\% / Variable 2
. N /
'\ @® Variable 3
Variable 4

instrument

specifications: ‘
Spectral bands XX XX X X

Bandwidth X X XX XX X X Objective

# of channels X X X X X B Transparent
Polarization X X XX XX Open
Scanning mode X X X X X X Maintainable
Etc..

13th European Space Weather Week, 14-18 November 2016,
Qostende, Belgium
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Instrument;: ASCAT

« » Instrument: ASCAT

Instrument details

Tentative Evaluation of Measurements

The following list indicates which measurements can typically be retrieved from this category of instrument. To
| AscaT see a ful Gap Analysis by Variable, click on the respective variable.

Note: table can be sorted by clicking on the column headers
Search:

L ok right. 3 wribeaas, on sach

Evatstion of e AMLECAT fiows on ERS-1 and EAS-2

Two §50-km swatts separated by a TO0-km Gap slong track. 1 ols
each pbesl (45, 50 a8 115° azmatn)

Best guaity &0 im - sinndsed gualty 24 im - bave samelng
1 Giobal covernge i 1.5 days
| 01 ot s

C-band scatterometer around
53 GHz

Wind speed over
the surface

horizontal

Over sea only.

| Coarse spatial resolution. Scattsrometer in C-band

surface Affected by vegetation (around 5.3 GHz)
| Ess Wind vector over Over sea only. C-band scatterometer around
[ e —— the surface 5.3 CGHz
B 20070515 w0 2804 (horizontal)
.. 2012-06-08 Leaf Area Index 3 -high Coarse spatial resolution C-band scatterometer sensitive
; LA toLal
Biomass Index only. Coarse spatial ~ C-band sensitive to total E
Detailed characlerstics ¥ "
resolution. biomass
Seadice type No specific: limitation Scatterometer, C-band (around
5.3 GHz). Type interpreted as
age/roughness
Snow cover Coarse spatial resolution.  Scatterometer in C-band

Thick snow only. (around 5.3 GHz)

Snow status
webidry

__J Soil moisture (in the [ERRETS
,1 ‘\"' roots reqion)
13th European Space Weather Week, 14-18 November 2046;
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Coarse spatial resolution Scatterometer in C-band
Thick snow only. (around 5.3 GHz)

Coarse spatial resolution.  Scatterometer in C-band
Affected by vegetation.  (around 5.3 GHz). Assimilation

process required
YYEUINEr * WIimaTe * ywaoer

Relevance  First step towards a Gap analysis

Measurement timali Wind speed over the surface (honzonial)

! ‘the harg oo o

it Muve argund in the LaSng o, duwn, et or rght

Found 140 resuts foe Prvows |1 2 ) hed Lew
| S 051 08 001 S50 5500 3600 TG0 5671 5073 5073 5671 SOTN 6T 3677 61 S50 05 0T S ) 030 0 N W 5 WA

KA Moo 1 149 deoe EREAEDE R

P e OEERENER;

sica 260 ane EIENEAENENEY

MiCH 30 s

Eaiiienaty 1030 desa i x|

A 1030 dese

Ty 1030 e

s 0 -

s 89 sne

usca 210 de

A Licamaronuter s

Ik s amaromener 3 e

SC4 [Seatieromater) 0 e

fiit4 e e

Al P 00 dene

T L

B 560 e

Kaeray 00 dere

SCAL BTN 2000 s

AT o v

A praw 0000 s

WRGHAD Ty

oty s (EEEEEENENEREE

g -

Rl bt na*

e 1200 s

g 030 deoe =

VYL i 0 R 0 R
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13th European Space Weather Week, 14-18 November 2016,

Qostende, Belgium

Weather - Climate - Water

Instrument : Rapid

4 » Instrument: RAPID
Instrument details

RAPID
Research with Adaplive Particle Imaging Deteclors

fiof MEasunng energetic electrons. range 20-400 key

Farl of a package of mstuments for he study of e
Magnetosphent

onoss the Magnetosphere Tor 3-D field reconstructon
NiA
Magnetospheric volume

ESA
Flown on an RED satelits

utilizatiof 2000 10 22016
Last update: 2016-0317

13th European Space Weather Week, 14-18 November M

Qostende, Belgium

To sfudy suprathermal plasma distnsutions of electrons and lons

Assemblage of two Instruments: 1) an Imaging lon Mass
{1IM5) fer fon enegy range 2-1300
kein (Z froen 1 to B);, and 2) lmaging Electron Spectrometer (IES)

Formation Mgt of 4 sateBies in coordimated Nigh-Siplical ormits

Satellites this instrument is flying on

Note: a red lag indicates satelites no longer operational, o green lag indical

@ Dlue fag indhoates fiure sateiies

- Cluster
% CLUSTER AR (588 INSTUMENL

% CLUSTER CAD (zee instrumant

Instrument classification

= Salar and space envirenment monilors
+ Energetic particle spectrometer

( Mission objectives \

Primary mission cbjectives
= Electron differential directional flux
Secondary mission objectives
* Alpha particies diferéntial directional flux
- Heavy lon flux energy and mass spectrum
= Proton diferential directional flux
Oppertunity objectives
» Electron flux energy spectrum




Instrument : Rapid (2)

4 » Instrument: RAPID

Instrument detail{
=4 Instrument properties
Acronym Gl
Full name R Itis flown in a satellite cluster TRUE
s U Itis an electron spectrometer TRUE
description A
Short Z It analyses low-energy electron Spectrum (<50 keV) TRUE
K It analyses medium-energy electron spectrum (50-500 keV) TRUE
oy
It is a proton spectrometer TRUE
Background P
M It analyses low-energy proton spectrum (<50 keV) TRUE
Seanning . It analyses medium-energy proton spectrum (50-5000 keV) TRUE
Technigque c
ResoNTon = It is an alpha-particle spectrometer TRUE
Coverage /Cycle 1 It analyses low-energy alpha particle spectrum (<200 keV) TRUE
Maszs It analyses medium-energy alpha particle spectrum (50-20000 keV) TRUE
It detects ions with Z>=3 TRUE
It is an ion spectrometer TRUE
Praviding Agency g
Instrument Maturity It analyses low-energy ion energy/mass spectrum (<50 keV/nuc) TRUE
Utilization Period: It analyses medium-energy ions energy/mass spectrum (50-5000 keV/nuc) TRUE
Last update:

13th European Space Weather Week, 14-18 November 2016, m
Qostende, Belgium

Instrument : Rapid (3)

4 » Instrument: RAPID

Instrument details Satellites this instrument is flying on
Ao il Tentative Evaluation of Measurements

Full name Research with Acaptive

m To stody supramermal pay

The following list indicates which measurements can typically be retrieved from this category of instrument. To see
a full Gap Analysis by Variable, click on the respective variable.

KV (2 from 1% 8], an
o measuring energete

Note: table can be sorted by clicking on fhe column headers

Pait of a paci f insé
Background art of  packnge of insd Search:

Magnetosphere

Scanning Formation fight of 4 satel
Techniqus censs the Magnetosphered
Resciution NA

Coverage [ Cych  LMagnesnsphen: volume variable

e T Electron differential 1.1 - primary No specific Cross-magnetosphere satellite e
directional flux limitation cluster, low- and mid-energy

Providing Agency Proton differential 1.1 - primary No specific Cross-magnetosphere satellite
Instrument Matursty directional flux limitation. cluster. low- and mid-energy
ARMERY Revec ik Alpha particles 1.1 - primary No specific Cross-magnetosphere satellite
Lol oadd Ll differential directional limitation cluster. low- and mid-energy

flux

Heavy ion flux energy 1.1 - primary No specific Cluster in magnetosphere. Low- and
and mass spectrum limitation_ medium-energy. -

Showing 1 to 4 of 4 entries

13th European Spdce Weather Week, 14-18 November 2016,




Relevance First step towards a Gap Analysis:
Alpha particles differential directional flux
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Qostende, Belgium

Technical Configuration of OSCAR/Space

MySQL database
REST interface (for export to external sites)

Machine-to-machine interface currently not
activated

CakePHP framework
Drupal instance, hosted by external provider

Metadata consistency with WIGOS/WIS core
profile




User Engagement

> 1100 page visits / day
Community resource
Many operational users

Beta-testing of v2.0 in May-June 2016 with strong
user participation

Not all suggestions yet implemented
Feedback: sat-help-desk@wmo.int

Maintenance and Support: Outlook

Two main tasks:

(1) Updating facts

(2) Keep under review assessments, functions, rules,
interfaces

Under supervision of WMO CBS expert teams,
and consistent with overall OSCAR development,

WMO Space Programme Office plans to establish:
- OSCAR/Space Support Team ( for task 1)

- OSCAR/Space Science and Technical Advisory Team ( for
task 2)
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Maintenance and Support Concept for
OSCAR/Space v2.0

. ET-SAT IPET-SUP IPT-SWISS

CB

OSCAR/Space
WMO Spae Programme <€«—>pyoject Board
Support Team Science and Technical Advisory
- Space agency, satellite Team
operator focal points - Space agency, satellite operator focal points (CGMS,.. )
(CGMS, ...) - Instrument experts
L - International Science Working Groups FPs (ITWG —
Key users Sounding, IWWG — Winds, IPWG — Precipitation, IROWG
- Other partners, website — Radio Occultation, ICWG — Clouds)
authors - Oceans FPs: JCOMM, GHRSST, IOCCG, OSVW, ...
“Space enthusiasts” - Atmospheric chemistry FPs: GAW, ACC

- Other EO science groups FPs, Space weather FPs
- CBS expert team focal points
- “Space enthusiasts”

Conclusuion for OSCAR/Space v2.0

OSCAR/Space is a reference community resource on
satellite programmes, instruments, and the variables they
can observe

New version 2.0 in now available online
Encompassing satellites for weather, climate, ocean, EO
Space weather part under development

Transparent gap analyses and assessments (rules to be
kept under review)

WMO welcomes user feedback, for further improvements
The maintenance challenge:

WMO will need community engagement for supporting
and advising on OSCAR/Space

Establishment of the maintenance and support
structure underway

WE NEED YOU
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Contact Details

OSCAR/Space :
http://oscar.wmo.int/space

User feedback
sat-help-desk@wmao.int

For your engagement, please contact WMO:

Toshiyuki Kurino
Stephan Bojinski

References

OSCAR/Surface: http://oscar.wmo.int/surface

OSCAR/Requirements: https://www.wmo-
sat.info/oscar/observingrequirements

WMO Space Programme: http://www.wmo.int/sat
WMO Vision for the Global Observing System in 2025
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13th European Space Weather Week, 14-18 November 2016,
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