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What is the WMO Integrated Global
Observing System (WIGQOS)?

«  WNMO foundational activity addressing the observing needs
of the weather, climate, water and environmental services of
Its Members

« A framework for integrating all WMO observing systems and
WMO contributions to co-sponsored observing systems
under a common regulatory and management framework

« WIGOS is not:

« Replacing or taking over existing observing systems, which
will continue to be owned and operated by a diverse array
of organizations and programmes, national as well as
International.

WIGOS homepage



http://www.wmo.int/pages/prog/www/wigos/index_en.html

WIGOS Component Systems

« Global Observing System
(WWW/GOS)

* Observing component of
Global Atmospheric Watch
(GAW)

«  WMO Hydrological
Observations (including
WHYCOQOS)

* Observing component of
Global Cryosphere Watch
(GCW)




The WIGOS Pre-Operational Phase (2016-2019)
decided by Cg-17 in 2015

* Increased emphasis on regional and national activities
* Five main priority areas:

. WIGOS Regulatory Material, supplemented with
necessary guidance material

. WIGOS Information Resource, including the
Observing Systems Capabilities analysis and Review
tool (OSCAR), especially OSCAR/Surface

lll. WIGOS Data Quality Monitoring System (WDQMS)
V. Regional Structure; Regional WIGOS Centers

V. National WIGOS Implementation, coordination and
governance mechanisms




Rolling Review of Requirements (RRR)

« WMO Congress: All WMO and WMO co-sponsored observing systems
shall use the RRR to design networks, plan evolution and assess
performance.

« The RRR is the process
used by WMO to collect,
vet and record user
requirements for all WMO
application areas and
match them against
observational capabilities

Observing
capabilities __

User requirements
for observations

Gap Analyses

(Statements of Guidance)
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global observing systems

Programmes of
Members and
Agencies

Rolling Review of Requirements



http://www.wmo.int/pages/prog/www/OSY/GOS-RRR.html

OSCAR

 The RRR is supported by three key databases of OSCAR, the
Observation Systems Capabilities and Review tool :

« OSCAR/Requirements, in which “technology free” requirements
are provided for each application area, expressed in units of
geophysical variables (260 in total currently);

« OSCAR/Space, listing the capabilities of all satellite sensors,
whether historical, operational or planned

C_ OSCAR/Surface, listsprface-based capabilities; developed by

MeteoSwiss Tor WMO, operatienal sinc{ Main area of responsibility
for Regional WIGOS
Centers

OSCAR homepage



http://www.wmo.int/oscar/
http://www.wmo.int/oscar/
http://www.wmo.int/oscar/

OSCAR/Surface
(“What is WIGOS?”)

« Implementation layer of the WIGOS Metadata Standard:
Modern, electronic, searchable inventory of metadata for
all observing stations/platforms under WIGOS

« OSCAR/Surface has replaced WMO Pub. 9, Volume A, but
In addition it includes information from similar inventories
for other (non-GOS) components of WIGOS

* Developed jointly by WMO and MeteoSwiss, with the Swiss
government providing the major part of the funding

 Operational since May 2016

« Education and training Members in populating, editing and
using OSCAR/Surface is a major priority for 2016-2019
financial period




About | News | Glossary | FAQ | Links = Support = Feedback | Login |

Home | Sq =

Quick acces|

Generate station

Generate stationy , «
>

Find people by:
-

Filter map

By program /nef o « *

~| WIGOS com \N: .
7 GOS  |e
GAW
~| WHOS
GCW

L
~| Co-sponsore], = »

_| GCOS
~| GOOS
GTOS

| Other compg

Non affilia

MALBIVES

*
..
’
- = '.
MORGOLIA
. L4 .
B .
-t 2
“3 o

'| Many countries in Region Il show good
| coverage; however, not all countries
| have registered their stations, and

many have incomplete metadata.

PAEAL




OSCAR/Requirements

 The following requirements are listed for each of the (currently
14 application) areas and for all relevant geophysical variables

(currently more than 200):

 Spatial (horizontal and vertical) and temporal resolution, uncertainty, data
latency, required coverage area, source, and level of confidence

« Each requirement is expressed in terms of three separate

values:

* Threshold (observations not useful unless this is met)
* Break-through (optimum cost-benefit ratio)
» Goal (exceeding this provides no additional benefit)

« OSCAR/Requirements information content is assembled by
CBS and other WMO Inter-Program Expert Teams and Task
Teams and is informed by the broader scientific community



WMO Application Areas listed in the RRR
(January 2017)
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Global numerical weather prediction

High-resolution numerical weather prediction
Nowcasting and very short range forecasting

Seasonal and inter-annual forecasting

Aeronautical meteorology

Forecasting atmospheric composition

Monitoring atmospheric composition

Atmospheric composition for urban applications

Ocean applications
. Agricultural meteorology
. Hydrology
. Climate monitoring (currently under revision by GCOS and WCRP)
. Climate applications (currently under revision by GCOS and WCRP)
. Space weather




Suggestion focus for initial RWC activities:
Focus on Application area 1. Global NWP

Why?

Global Numerical Weather Prediction is a foundational activity for
nearly all weather and climate applications

All modern NWP systems include objective, quantitative metrics of
guality and observational impact on skKill;

Global NWP is a pre-requisite for high resolution NWP and related
methods used for nowcasting and short-range prediction

« Global NWP shares many of its requirements with high
resolution NWP, except the latter are even more stringent

Most weather prediction products available to users world-wide are
based on global NWP output

« Without good global coverage of observations, this output will
be of poorer than necessary quality

12




global NWP should we focus on?

Which of the many types of observations used for

e Surface pressure and upper air wind
 Why?
« Among the fundamental predicted variables for NWP (the other two
are temperature and humidity)

« Both provide driving requirements for surface-based observing
systems, since — as opposed to temperature or humidity - neither is
currently well measured from space

Surface pressure is derived in experimental mode from total CO2
column measurements

Satellite imagers provide horizontal wind components by feature
tracking, but only for a single layer (no vertical resoultion) and
limited height information

Both theory and practice show that vertically resolved wind
observations are particularly important in the tropics

13
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Ovenview | Varlables

Requirements Layers Themes Application Areas

Variable: Air pressure (at surface)

Definition

Definition

Measuring
Units

Horizontal Res
Units

Stability Units

Comment:
Last modified:

Alr pressure (at surface)

Pressure of the air column measured at 2 m above
surface

hPa Uncertainty hPa
Units

km Vertical Res
Units

hPa (Stability /decads)

2011-07-05

Classification

}— Domain: Atmosphere
}—Subdcmaln: Basic atmospheric
}— Variable: Alr pressure (at surface)
}— Measured in Layers:
Near Surface

}— Cross-cutting themes:

Requirements defined for Air pressure (at surface) (8)

This tables shows all related requirements. For more operations/filtering, please consult the full list of Reguirements

Note: In reading the values, goal is marked [T, breakthrough Yiay and threshold SEe

ld « Variable

250  Alr pressure (at
surface)

4 layer & AppArea % Uncertainty

Near Global NWP 0.5 hPa
1 hPa
I hPa

Hor Ver Obs

Res Res Cyo
15 km 60 min & min
100 km 6h 30 min

500 km 12h 6h

Timeliness

}— Used in Application Areas:
Climate-ADPC (deprecated)
Global NWP
High Res NWP
Ocean Applications
Aeronautical Meteorology

Coverage =+ Conf  Val

Global land ~ firm 2008-

02-10

I ckseach.. 0

. Source &
level * Date

John Eyre
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Requirements for upper air winds

Wind
(horizontal)

Wind
(horizontal)

Wind
(horizontal)

Wind
(horizontal)

Wind
(horizontal)

Wind
(horizontal)

Wind
(horizontal)

Climate Modelling Research
(deprecated)

Climate Modelling Research
(deprecated)

Global NWP

Global NWP

Global NWP

ims’

dms
Ems’

imsg’
Imsg’
dmg’

imsg’
5ms

':I'“.S'1

1msg’
ims’
Bmg

1msg’
ims’

“Threshold” global NWP

1] requirement for upper air wind

| observations: 500 km horizontal
resolution; 12-hour cycle;
“Breakthrough”: 100 km horizontal,
6-hour cycle

i

Bms

20 km

2 km
3 km
B kT

0.2 km

3 km

0.5 km
1 km
3 km

0.5 km
0.7 km
| km

30d
45d

80 d

30d
45d
80 d

& min
30 min
E_ o

& min
30 min
E_ e

6 min
30 min
E_ [

6 min
30 min
E_ =

15 min
30 min

Global
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Observational data requirement for Global NWP (surface pressure)

Note: In reading the values, goal is marked [0, breakthrough SEEY and threshold TEIRE

Id « Variable v layer % AppArea v Uncertainty  Stability / Hor Ver Obs Timeliness ~ Coverage & Conf
decade Res Res Cyc Level
250  Arpressurefat  Near Global NWP 0.5 hPa 6 min Global land  firm
surface) Surface 1 hPa 30 min
| hPa Bh
R Ll i e |
surface) Surface 1hPa 30 min
| hPa Bh
335  Arpressurefat  Near High Res NWP 0.5 hPa 2 km 30min 15 min Global firm
surface| « » . 10 km 60min 30 min
= “Break-through” requirement for o .
5 4 o c
surface pressure observations: 100
467 Arpres km horizontal resolution, 6-hour 10 km 0min 30 min Global ocean  firm
e cycle; “Goal”: 15 km resolution, 1- ?g;”” ?"hh S0 min
hour cycle h ‘ .

17
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TEMP 6-hour coverage:15 February 2018, 12UTC
Max height reached by the radiosonde ascents
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Gap analysis for surface pressure
(provided by both manual and automated surface stations)

« Breakthrough requirement for global NWP is 100 km
* One station per 10,000 km2

« Goal requirement for global NWP is 15 km:
* One station per 225 km?2

« Threshold requirement for high resolution NWP is 40 km,
e One station per 1,600 km2

19
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* Real-time monitoring of performance (data availability and data quality) of all
WIGOS components, searchable by region, country, station type, period, etc.

Delayed mode monitoring of data quality as measured against reference sources
of information will be included for non-real time observations

Incident management component for mitigation of performance issues

« The WDQMS will provide a complete description of how well WIGOS is
functioning

Current activities
* Pilot project on NWP-based monitoring; ECMWF, NCEP, DWD, JMA

 RA-1 Demonstration Project of monitoring and incident management
involving Kenya and Tanzania running through 2017



WDQMS surface pressure observations seen by ECMWF
2018 02 24 12Z; (bright green means fully reporting)

& ECMWEF:2018/2/24 12:00-1T7:59

NWP monitoring
pilot project
SYMNOP (surface pressure) a

ecmwr [ select center

2018/02/24 select date
Oh 6h @12h  18h
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Received

normal (>= 80%)

availability isuses (<30%)
did not report in period

more than 100%



Snapshot (16 Mar 2018) reporting status regional

surface stations as seen by ECMWF
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Regional WIGOS Centers (RWC)

* Why?
« Many WMO Members reqguesting support from Secretariat for
national implementation efforts

« Can be addressed more efficiently and effectively at regional level
* What?
* |nitial role or RWC will be to support national WIGOS
Implementation efforts, in particular as concerns
« OSCAR/Surface; ensuring metadata input and QC
« WDOQMS; especially fault management component
 How?
* To be decided by individual WMO Regions - will likely take place

primarily at the sub-Regional level, aligned with existing cultural,
linguistic and/or political groupings of countries




Regional WIGOS Centers (ll)

Region [: Interest (e.g. Morocco, Tanzania); limited national
resources, WMO seeking donor funds; sub-regional basis.

Region II: Interest from China, Japan, Saudi Arabia; will be done
on a sub-regional basis; to be discussed during and after this
Workshop

Region lII: plans for Virtual RWC maturing, decision to be made
at RA-IIl Session later this year; Region VI used as model

Region IV: no clear path yet; to be discussed at RA-IV Hurricane
Committee Meeting in April 2018

Region V: To be discussed at RA-V MG during EC-70

Region VI: successful RWC operating in pilot mode at DWD
thanks to EUTMETNET engagement; tentative plans for RWCs
also in Belarus and Croatia




Regional WIGOS Projects in RA-II
(as decided by RA-II-16 in 2017)

V.

V.

V1.

Monitor and Review the Implementation of EGOS- IP in RA II;
China; Hong Kong China

The web-interface for sharing status of standardization and
experience and monitoring synoptic observations in RA II;
Republic of Korea

Capacity Building in Radar Technigues in the Southeast Asia
(with RA-V); Japan, Thailand, Malaysia, and Indonesia (RA V)
Enhance the Availability and Quality Management Support for
NMHSs in Surface, Climate and Upper-air Observations; Japan,

China

Developing a Sand and Dust Storm Warning Advisory and
Assessment System (SDS-WAS) in Asia Node; China
Develop Support for NMHSs in Satellite Data, Products and
Training; Japan, Republic of Korea



Summary and Conclusions

 WIGOS is a global framework for integrating all WMO and co-
sponsored observing systems under a common regulatory and
management umbrella;

* Purpose is to help WMO Members provide and gain access to
more observational data at reduced cost by taking an integrated
approach;

« Technical tools are developed and implemented globally

* Regional WIGOS Centers to be established to help
Implement WIGOS regionally and nationally;

* A Regional WIGOS Center pilot in Japan involving several
countries from the Region would greatly help facilitate this.




