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The Vision of the WMO

To provide world leadership in expertise and

international co-operation in
Weather,

Climate,

Water,

and related environmental issues,

and thereby to contribute to the safety and well

being of people throughout the world and to
the economic benefit of all nations.
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8 WMO Technical Commissions
Basic Commissions

e Commission for Basic Systems (CBS)

e Commission for Instruments and Methods of
Observations (CIMO)

e Commission for Hydrology (CHYy)

e Commission for Atmospheric Sciences (CAS)

Applications Commissions




10 Major WMO Programmes
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Why WIGOS is needed?

« Historically the WMO observing systems
have been developed and administered
separately to meet a diverse set of
requirements;

This multiplicity of systems has resulted
in some incompatibilities and
deficiencies, duplication of effort, and
higher overall costs;

Present observing capabilities fall short
of meeting current and future WMO
Members needs (in terms of quality &
filling critical gaps) and are not

delivering their full & potential benefits.
9



WMO INTEGRATED GLOBAL OBSERVING SYSTEM
(WIGOS)

» Global Observing Systems (WWW/GOS)
» RBSN, RBCN (>10,000 stations, 1,000 upper-air)
» AMDAR (39754/day)
> Ship & Marine obs (30417/day) ‘=
» Surface-based remote sensing

........

ECMWF Data Coverage (All obs DA) - SVNOP/SMIF;
ﬂﬂﬂﬂﬂﬂﬂﬂ 19/APR/2010; 00 UTC Fm e e e -
"""" Total number of obs = 30417

GAMW stations & GAWSIS
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» Meso-scale networks

» WMO Space Programme
» Global Atmospheric Watch (GAW)
» World Hydrological Cycle Observing System (WHYCOS)

» WMO Co-sponsored Observing Systems
» GCOS, GOOS, GTOS




WMO INTEGRATED GLOBAL OBSERVING SYSTEM
(WIGOS)

1. . What is WIGOS
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WIGOS Vision

An integrated approach

to improving and evolving the WMO
observing systems into an integrated,
comprehensive and coordinated
observing system

to satisfy

in a cost effective and sustained manner
the WMO Members’ and Partners
observing requirements
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What is WIGOS

o More coordination, planning, and
better management of observations
based on meeting users requirements

o Effective organizational, programmatic,
procedural and governance structure
that will:

> Maximize the return on investments in
observations;

> Increase optimization and utilization
when developing future observing systems.
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http://www.dnr.state.wi.us/org/caer/ce/eek/earth/air/images/thermo.gif

Atmosphere

The climate system:
Atmosphere
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A challenge:

The changing observing system
\’ ;satellites

~ rockets o
radiosonde

B
ozone sonde "

pilot balloons

Juaircraft (chemistry)

aircraft

total ozone / remote sensing

in-situ air chemist

surface stations (temperature, pressure, wind, radiation, turbidity)
marine observations (sea surface temperature, etc.)



@ The University of Reading

Weather & Climate Prediction Focus 1980-2005

lday lweek 1month 1lseason lyear 1 decade 1 century

12t IMO Lecture, Brian Hoskins
University of Reading, UK



@ The University of Reading

The Seamless Prediction Problem

1day lweek 1month 1season lyear 1 decade 1 century

c Frtc_)nts Cyclones MJO ENSO PDO
onvective NAO

12t IMO Lecture, Brian Hoskins
University of Reading, UK



@ The University of Reading

The Seamless Prediction Problem

Ice sheets
atmospheric chemistry

land moisture vegetation
ocean skin upper full
atmosphere region global
1day lweek 1month 1season lyear 1 decade 1 century
I | | ]

(F:ronts Cyclones MJO ENSO PDO
onvec NAO

12t IMO Lecture, Brian Hoskins
University of Reading, UK



WIGOS Initiative

enarios

Qutlook

O WMO Cg-15 decision

O EC WG on WIGOS
O CBS take leading role

Prediction
Guidance

Threats
Assessments

Forecasts

Watches

Warnings & Alert
Coordination

7’

Overview of Weather and Climate Models and the

Required Observations

Mid-1970s Mid-1980s Early 1990s Late 1990s Present Day

Atmosphere> CAtmosphere

Sulphate
Aerosol

Sulphate Sulphate
Aerosol Aerosol

Early 200087 =

Non-sulphate Non-sulphate
Aerosol Aerosol
Carbon Cycle

Carbon Cycle

—_—

Forecast Lead Time

A Seamless Prediction and Services Framework

Centuries

Forecast
Uncertainty

.
Anthropogenic
........................................................... Forcing
X

Seasons

Boundary
Conditions

Adapted from: NOAA

AR AR

} Weather

L Climate
Change

Need an Integrated Global

> Observing System meet all

requirements




WIGOS IS ABOUT MORE
OBSERVATIONS

Global Framework for Climate Services (GFCS)
Global Cryosphere Watch (GCW)
An Space Architecture for climate monitoring

Polar Observation, Research and Services

12/14/2011 21
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WM O C g D e c i S i o n O n key Users, Government, private sector, research, agriculture,

water, health, construction, disaster reduction, environment, tourism,

priorities for 2012-2015
t/\

v' Global Framework for s etc
Climate Services (GFCS) =

v Capacity building — =
v WIGOS/WIS T o H, s, Modelig

Climate Services Information System

and Prediction

and Monitoring

v' Disaster Risk Reduction
. CAPACITY
v Aeronautical meteorology W




The vision of the GFCS

Users, Government, private sector, research, agriculture,
water, health, construction, disaster reduction, environment, tourism,
transport, etc

User Interface

}

Climate Services Information System

! !

Observations Research, Modeling
and Monitoring and Prediction

CAPACITY
BUILDING




GFCS Priorities

All sectors to be tackled but in

the first four years the GFCS is

proposing giving priority to:
Agriculture

« Disaster risk reductlon
« Water

« Health
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hy a Framework for Climate Services?

Annual Global Monitoring 1-15/10/2008
SYNOP reports made at 00, 06, 12 and 18 UTC at RBSN stations
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/ / / / /7

- /74

o . WMO Secretariat
Percentage of reports received:

©90 to 100 per cent (2912 stations) ok R— O T——— S »
® 4 e designation employed and the presentation of material in this publication do not imply the expression of any opinion
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e Silent stations (350 stations)




Jan. 10 - Feb 2, 2008, cold
climate and above average rainfall
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50 years lowest temperature
in historical records
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Climate Service Priority
* Due to unable predicting the climate trend

(long-lasting cold weather), Direct economic
loss exceed 100 Billion RMB, more than 100
people died;

« Similar cases happen every year around the
world

* 10— 30 days forecasts and seasonal to inter-
annual climate prediction are WMO

Members priorities!



Developing a Space-based
Architecture for Climate Monitoring

Challenges:

=  Continuity and improvement of
operational constellations

= Sustained observation of all
ECVs observable from space

= Transition Research to
operations for priority, mature
observations

= Generation of QC products

Integration:

v" network optimization,

v’ system interoperability,

V" composite products




WIGOS
IS ABOUT BETTER QUALITY
OF OBSERVATIONS

Instruments standardizations
Quality Management Framework (QMF)

Climate Monitoring from Space

12/14/2011 44



Major challenges 1n four Areas

1.

2.

Improve observations and products
quality (from noise to music !)

Develop new observing capability with
impact study guidance

. Motivate users to maximize data

utilizations
Data policy, access & resources



Three key areas on
Standardization

— Instruments and
Methods of

Observation(RMICs 8

RICs are critical !)

— WIS information
exchange and
discovery;

— Quality Management :
Framework.

1
: QMF
Instruments and Users :  Standards
methods of : .
observation :
standards l :
E \ é Data :
: WIS : | Processing
. . and
Standards 1 | Forecasting
: for L
E Observations ~ E Data & E B
: Jfor : Metadata ]
: Weather, : exchange :
. Climate, - . & :
. M ﬁ.
: Water, : Discovery, :
Ocean, ... Access and
Retrieval
(DAR) Services
: \/ : s | Archiving
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. 1 : :
A—l Active Quality D :
""""""""""" Management R —

/




Ensure the quality of the observations to
meet GFCS requirements, data rescue

Precision
E— = Accuracy, Precision, Uncertainty
Representativeness
A = L g
c | Monitoring Measurement traceability
o Change . . .
U Long-time series consistency
A l: Understanding Understanding ceeeen
C f Processes Change
v
|:| Current Systems M?ﬂ.%rhucaﬁrgaﬂrﬁg Ié%r'aq;l%ezn"{geégg.ge
Fig. 1 The climate measurement problem - wnderstanding climate " | |

processes requires accuracy (a measurement systeny) , monitoring climate
change requires high precision (a monitoring system), detection and

understanding climate change requires bhoth hich precision and high ao;)
accuracy (a climate observing system). by
[=2]
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Satellite products delivered at multiple
levels need full quality control process
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Forecast skill

0.8

0.6

0.4

0.2

New observations for ocean subsurface are important

The predictability of
ENSO

Sea Surface Temperature
5°N - 5°S, 120°W - 170°W

. Without subsurface

With subsurface
data

data

2 4 6 8 10
Forecast lead (month)

« Seasonal climate predictions
require information below the
surface for many tens of
metres depth,

* For decadal climate prediction,
information from the full
depth of the ocean may be
needed.




1000
History of Satellite Altimeter Accuracy
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Sea level Observations: 100 fold
improvement in 30 years

100
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Composite/integrated observations underpinning service outcomes

I
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Integrated service model

Observing systems, data, |  Processing . Basic service

Integration

High Impact

Composite systems,
‘network of networks’
Integration through
b various aspects
— Support for diverse
R user needs
& ovents — Systems optimised for
efficiency and
Wamings effectiveness
— Integration through
High mpac products, model and

analysis

— End-to-end service
delivery model
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WIGOS
IS ABOUT BEST UTILIZATION
OF OBSERVATIONS
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Increases in observational types and numbers
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WMO Impact Studies will give us the impact of the

new observation to weather/climate services

FSO Results- Operational ECMWF system
September to December 2008. Averaged over all model layers
and entire global atmosphere.

‘ oy | : : ' < o : GOES-R
AIRS+HIASI contribute to 23.8%: errorireduction MTSATI
4 AMISU-A contribute to 17.2% error reduction N
RAQOBS contribute to 7.9% error reduction : i

H H ' h 1 : H SSMI
' ' ; : : : : GPS-RO
1ASI
AIRS
AMSUA
HRS
SCAT
MODIS
METEO
GMS
GOES
PILOT
TEMP
DRIBU
AIREP
SYNOP

-1500 -1 3lOO -1 1'00 -9;)0 -76 0 -5(')0 -300 -100 100
Forecast ernor contribution (J)

The order of the top five and their contribution to error reduction is:
AMSU-A (4 satellites) 17.2%
. 0,
E}Z{S(o"e sate””.e) Iz'of 5 among Courtesy: Carla Cardinali
(one satellite) 11.8% o
AIRREP (aircraft temperature and winds) 9.3% ) and Sean Healy, ECMWF
GPSRO (bending angles) 8.5% 5 Oct. 2009
TEMP (radiosonde winds, humidity, and temperatures) 7.9%
QuikSCAT (scatterometer surface winds over the oceans) 5.2%



products

data'

* Great challenges:
— Sciences
— Technologies
— Coordination
— Collaboration
— Cooperation
— Resources

information

knowledge
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WIGOS Phases

CONOPS (E)
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WDIS (F)

‘/

12/14/2011

—) : Reference for



Benefits of WIGOS

o Enhanced Members’ ability to meet
expanding national mandates and achieve
higher national visibility of NMHSs
with other environment related agencies;

e Framework for improved collaboration
and coordination between NMHSs and
relevant national and regional
organizations;
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WIGOS:
Meeting challenges of the future
in an efficient and cost effective way

Thank you!

More information at: www.wmo.int/wiqgos
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