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WIGOS Vision and Congress
Decisions/Guidance

The Sixteenth World Meteorological Congress decided that
enhanced integration of the WMO observing systems should
be pursued as a strategic objective of WMO and identified this
as a major expected result of the WMO Strategic Plan.

Congress request Executive Council:
* Monitor, guide & support the implementation of WIGOS;
e Establish an Inter-Commission Coordination Group on WIGOS
(ICG-WIGOS);
WIGOS VISION calls for:

— An integrated, coordinated and comprehensive observing system to
satisfy, in a cost-effective and sustained manner, the evolving observing
requirements of Members in delivering their weather, climate, water and
related environmental services.

Furthermore, WIGOS will provide a framework for enabling the integration
and optimized evolution of WMO observing systems, and of WMO’s
contribution to co-sponsored systems.
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WMO OMM

WMO Global Observing Systems

05/NOV/2008; 06 UTC
Total number of obs = 39754

» 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(radars)
» Meso-scale networks

» WMO Space Programme

» Global Atmospheric Watch (GAW)

» World Hydrological Cycle Observing System (WHYCOQOS)

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

T T T

ECMWF Data Coverage (All obs DA) - SYNOP/SHIP
19/APR/2010; 00 UTC

Total number of obs = 30417




WIGOS: A future observing framework for
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EC 64 (2012) approved WIGOS Framework
Implementation Plan (Global plan)

KEY ACTIVITY AREAS

Management of WIGOS implementation
(EC, RAs, TCs, ICG)

Collaboration with WMO and co-
sponsored observing systems

Design, planning and optimized
evolution

Integrated Observing System operation
and maintenance

Integrated Quality Management

Standardization, system interoperability
and data compatibility

The WIGOS Operational Information
Resource

Data and metadata management,
delivery and archival

Capacity development
Communication and outreach



WIGOS Framework Implementation Plan

WMO OMM Key Activity Area 5: Integrated quality management

Develop WIGOS Quality 2014 ICG-WIGOS

Management guidance, 12';’\’"305 QM

mechanism, practices and

procedures to include

monitoring

Examination of current quality |2014 ICG-WIGOS
TT-WIGOS QM

management practices being
used by WMO observing
programmes.




WIGOS Framework Implementation Plan

Key Activity Area 6: Standardization, system
Interoperability and data compatibility

Develop guidance for WIGOS 2014 TCs
standards and document the WIGOS PO
Implemented standards,
Including best practices,
procedures on instruments,
methods of observations, data
products, etc.

Develop and maintain the Cg-17 |ICG-
Standardization, Operational WIGOS
and RRR databases.




One of the major WIGOS
achievements — more observations

Cases: Germany, China, Africa (Cote
d’lvoire & Taniasina)
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Stations operated by Deutscher .
Wetterdienst (main stations) el Rl

= 4 Regional Oberserving Network Groups

i Hamburg, Potsdam, Offenbach, Munich
. G ‘_ ’Q{ = 68 Stations with professional Observers,
s T -5 : 38 occupied 00-24 UTC, 30 only daytime
e \ Fﬂ,:fw;ﬂ bz 48 measuring radioactivity (air+precipitation)
j% At & e 28 RI_BSN Stations |
‘,hjmg e & . 12 Climate Reference (conventional
e : \’v‘\,} " . Equipment)
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” .,.'-'. 5{-'@“9- e v = 112 Automated Weather Stations with full
oA G g equipment
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o X0/ L = 17 Weather Radar Stations
‘ AR j o et = 9 Aerological Stations (4 autolaunchers, 1
S i, ozone)
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= 4 Wind Profilers

DWD September 2012 %%r §



Deutscher Wetterdienst

Wetter und Klima aus einer Hand

Additional Stations operated by DWD and Partners

=> 1787 Voluntary Stations (climate; wind; precip),
1367 reporting online (24/1 reports per day)

Ship-based:
= 844 \Voluntary Observing Ships (VOS)
= 19 Ship (AWS) (24 reports/day)

Last but not least ...:

= 1304 Phenological Stations (observing plants)

0%
LR P TR R SR a8 by
s ‘c?'. e, ',':

ot a¥iken 1 91500 (approx) Partner stations (motorways,

LS, A S L.

S0 A :""“" fed.states, wind energy, (nuclear) power-plants,
R e university, military)
. ,’:! pr ":

DWD September 2012 RS



The top priority of optimization to synoptic observing network is to

extend Radar network. In order to monitor severe weather CMA planed to
supplement Doppler Radar. It is vital for China to have a completely coverage
to convective region.
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We plan to supplement Doppler radars to 218 from 158. This project has

been approved. Target: 1) Enlarging coverage, 2) filling data gap, 3) backuping

In key area such as Metropolis, convective region, Coastal area, populated,

economic developed, etc.
i
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®Phase I radars(158)
®Phase II radars(60)




Secondly priority of optimization to synoptic observing network is to
Increase the synoptic stations (level 1, hourly observations) from 530
to 900 with the help of automation technology. Most of newly upgraded
stations are located in western area (Tibet-plateau).




Optimization to meso-scale observing network is to deploy AWSs by
higher spatial and temporal observation in key area such as populated,
economic developed and/or disaster frequently happened regions. Today there
are more than 40000 AWS deployed in China. These are mainly surface AWS with
rainfall, wind, temperature, pressure, humidity.




The third priority is to upgrade upper-air sounding network with
apparent improvement in measurement accuracy and data delivery.
1) 100 sounding system upgraded to L band, new radiosonde

2) The rest 20 system will be upgraded before 2011.




Some of the instruments at coastal climate observatory
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Optimization of GAW network: Established 6 regional atmospheric watch
stations. So currently the GAW network consists 7 stations, one GAW plus six
regional atmospheric watch stations. They are an integrated component of CCOS.
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Example: Regional AWS network in Guangdong with more
than 700 AWSs. The measured data are sent up to local
meteorological bureau and CMA every 10 minutes. These
data are both very helpful to shorter-range weather forecast
and to the warning, services, etc.

More than 700 stations
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Data utilization: The AWS’s data are calibrated with Doppler radar data.
1) improving forecasting; 2) real time warning; 3) satellite rainfall algorithm
development, CAL/VAL; 4) information services to the local information networks

(citizen, farmers, etc).

+ Accumulative Precipitation 04Z-05Z224pril2007 Guangdong,China
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1. Introdution : Céte d’lvoire
Geographical location

n ) . . . : -5 .........
Cote d’lvoire is in nJTh S L I i

west Africa ““%
,, o S

bordered in the north
by Mali and
Burkina Faso, in the
west by Guinea and
Liberia, in the east
by Ghana and in the
south by Atlantic
ocean




2. CMS observation Network

: Automatic OR
Type de stations QTE Manual operational silent
SYNOPTIC 13 2 new AWS 11 2
11 Manual
CLIMATOLOGICAL 6 Manuel 2 4
RAINFALL 183 Manuel 77 106




2. CMS observation Network

= synoptic

- climatology




Key patners

information on partners station

Station qty

Station

position card

ASECNA

CNRA

ANADER

CRO

IHH

CIAPOL

MINISTRY AGRI

MINISTRY ENV

Synoptic, upper air
Agromet, rainfall

agrometeoroly

oceanology

hydrology

air and water quality

agrometerology

environment

1 AWS, 2 upper air

27 agromet

Not yet answer

9 topograpgy level, 2 sea
surface temp, 1 maregraphy,1
laboratory

173 hydrology

85 (salinity, temperature,)

1 sattilite image for agriculture

Not yet answer

ok

ok

ok

ok

nNo

nNo



3.2.1 Partners 1: ASECNA

< UPPER AIR

= SYNOPTIC



3.2.2 Partners 2 : CNRA (Centre National de
Recherche Agronomique)

e agromet




3.2.2 Partners 3 : CRO(Centre de Recherche
Océanologique)

* topography
O SST

v/ maregrap



CMS
ASECNA
CNRA
CRO

Togother we will have




Station owners
*CIDT
*|[VOIRE COTON
*FHB University
*NA University
*\Water resource
Direction
*SAPH
*Abidjan Hasbourg
*San pedro Hasbourg

3.4 other partners identified

Data user who can help CMS

*National program of Climate
change (PNCC)

*RCC

*BNETD

*Electricity company

*Water distrution company
*PETROCI

*FIRCA



Location




2.0 TMA OBSERVATION NETWORK

Current

TYPE OF OBSERVATION
AMOUNT

STATIONS
SYNOPTIC STATIONS 28
AWS 14
AGRO-METEOROLOGICAL 13
CLIMATOLOGICAL 61
RAINFALL 2056
UPPER AIR 4
MARINE OBSERVATIONS
DRIFTERS RECENTLY 4
DEPLOYED
METEOROLOGICAL 5
RADARS




}TMA WIGOS IMPLEMENTATION PLAN

TMA in Large farms and Agricultural
Research Institutes

Agromet research-seriani-




TMA i1n the Water Basins




TMA at Water Basins

Synoptic station and AWS owned by
Pangani water basin-Tengeru Arusha




TMA in the

National Parks
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Rainfall station-Arusha
national Park
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TMA in the
National Parks
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b, IDENTIFIED NETWORK OF OBSERVATION
% SYSTEMS OUTSIDE TMA
4 Current
STAKEHOLDERS STATIONS
MINISTRY OF WATER (9 WATER BASINS)
*AWS
TANZANIA NATIONAL PARKS
*Surface manned
OIL COMPANIES (STATOIL,PETROBRAS

‘Ha United Republic of Tanzania
.= ¥ Ministry of Transport

Tanzania Meteorological Agency -

ISO 9001:2008 Certified "=



| \ TMA Current Synoptic Stations
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TMA Current Synoptict+Agromet+Water
Basins Stations

Latitudes (°S)

Longitudes (°E)




Tanzania Rainfall Stations

Latitudes (°S)




Projected integrated network of
stations

Latitudes (°S)




What are the major concerns
about the observing quality
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4.0 CHALLENGES-
Gaps 1dentified from stakeholders

Lack of qualified personnel to manage the
observation stations

Non conformity to WMO standards of

instrumentations and observations from
stakeholders




WHY WIGOS FOR TMA
FINDINGS

Need of technical support to service and
maintain the stations

Thirsty for meteorological, Weather
observation knowledge and data sharing,
this will easy the MoUs processes




WHY WIGOS FOR TMA
CHALLENGES
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CHALLENGES ..

"Stevenson screen -wrong

Source:TMA-kili flora

Evaporation pan-wrong

,ﬁ ,“~l 4
IR (228

Tanzama Meteorologkzal Age




CHALLENGES

Potential risks
d Wrong observation data from  other
players due to 1mproper 1installation of

instruments, low quality i1instruments and

lnappropriate observation skills
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A real case in China

33



e established Radars played key role in improving
warning and disaster reduction

h\




MIT Y 2 o = World Bank Group

e The storm from 12:50-15:30, June 10 2005
produced heavy rainfall and the average

basin rainfall reached 123.2mm

The rainfall-induced flash flood casued 117
death toll (most are school students), and
direct economic lose 120 million RMB

Amurate real time monitoring and
= timely early.warnings of sereve
ler based pon weather
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" Storm Total Rainfall
(o TP 80)

Range: 230 km
Resolution: 2.00 km
Date: 2005 06 10
Time: 14:30:13

R RDA: MDJ {20)

g Height: 324.2 m
Lat: 44/35/27 N
Long: 129/36/ 0 E
Mode: Precipitation

VCP: 21

Cnir: Odeg Okm
Beq:2005/06/10 11:18
End:2005/06/10 01:40
Max: 116.8Bmm

¥6.2

101.6
127.0
152.4
2032
254.0
304 .8
381.0

Polar: 50km 30deq

" A R

» % Accumulated total rainfall distribution from radar measurement

-~

11:17—14:30, June 10t 2005
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lobal Weather Radar Development
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lobal Weather Radar Development
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In total rough estimation global

weather radars account to 1000+
« WMO Radar Database managed by Turkish
Meteorological Service (TMS)

— Current databse statistics: 835 radars (without
China)

— Add China Radars (216) makes 1051 Dopplar
Radars

— Thousands of small Radars (X band, etc) and
Radars outside of NMHSs

A typical Dopplar Radar costs 2M USD,
then total cost 2 Billion USD+
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A quality index for radar data
OPERA deliverable OPERA 2010 03

* The compositing of radar data is one of the most important uses
for quality indices: the indices can be used to compare the quality
of radar data in areas where there 1s coverage from more than one
radar and decide which data to use.

« Radar data 1s increasingly being assimilated into numerical
weather prediction (NWP) and hydrological models. The
associated quality information 1s important for the successful and
efficient use of radar data in these models.

* Quality indices can also be used as a visual tool to aid
interpretation of the radar data as done in France and increasingly,
quality information is being requested by hydrologists using radar
data for water management and flood risk.

63



Conclusions |l Deutscher Wetterdienst

Wetter und Klima aus einer Hand

» AMVs important contribution to the global observation system
» Impact of AMVs stronger in summer period than in winter

» Impact is high on the Southern Hemisphere and Tropics and
smaller on the Northern Hemisphere

» Strong impact of polar AMVs over the southern polar regions

» Positive Impact of scatterometer data in summer hurricane period and
also in the limited area model

» Positive impact of radar rain rates up to 6 hours

» General positive impact of GPS ZTD IWV data used (especially in
assimilation) in COSMO in summer, still problems in winter

» VAD winds show only small positive impacts but need a careful data
selection (data quality is very mixed)

5th WMO Workshop on the Impact of Various observing systems on NWP Alexander Cress 22 - 25 Mai 2012 Sedona (USA) %
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UK Weather Radar Network

-
b
ey
—

Doppler

radial winds ’
-

6 radars currently providing radial
winds

(plans to upgrade whole network
by 2015)

......

A

obs within 100 km radius
elevations between 1° and 9°
1° azimuthal, 600 m radial
available every 5 minutes
assimilated every 3 hours




Individual case where rainfall location
IS seen to be improved

CNTL +
radial winds

0.20.51.02.04.08.016.032.0
mm/hr

T+4 Helen Buttery



Schematic diagram of quality framework for generating a
quality index (taken from Holleman et al (2006)).
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The major improvement seen by using the level 1 quality index compared
to the one used by UK Met Office, 1s the elimination of the discontinuities
associated with the lines of equal beam height between radars

Level 1 composite.
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Consideration I

Greater efforts should be made to motivate Members to
implement CIMO Guide, PART III: QUALITY ASSURANCE
AND MANAGEMENT OF OBSERVING SYSTEMS

THE ISO 9000 FAMILY
— IS0 9000: Quality management systems — Fundamentals and vocabulary
— ISO 9001: Quality management systems — Requirements

— ISO 9004: Quality management systems — Guidelines for performance
improvements

— ISO 19011: Guidelines for quality and/or environmental management systems
auditing
ISO/IEC 17025: General requirements for the competence of testing and
calibration laboratories
ISO/IEC 20000: Information technology — Service management

WMO Quality Management Framework
71



Consideration I (cont.)

* The section 1.6: FACTORS AFFECTING DATA QUALITY
included almost all the factors, which give a high level guidance
for data quality management and controls.

— More examples should be cited from surface remote sensing
technologies in the future updates, i.e. the quality management and
control should be end-to-end system from user requirements to the end
observational products (to meteorological variables)

e The current Guide 1.7 QUALITY ASSURANCE (QUALITY
CONTROL): Only covers :
— 1.7.1 Surface data
— 1.7.2 Upper-air data
— The surface remote sensing part should be developed for the future

update of the chapter.
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Consideration II: CIMO should motivate & support Members
to establish national observing network performance
monitoring system, as an important CIMO/WIGOS activity

* CIMO Gude Part I1I: Chapter I: 1.8 Performance
monitoring

— The management of a network, or of a station, 1s greatly
strengthened by keeping continuous records of performance,
typically on a daily and monthly schedule.

— The objective of performance monitoring 1s to review
continually the quality of field stations and of each observing
system, such as for pressure measurement, or the radiosonde
network. (add radars, wind profilers)

— Implement & Document all the WIGOS metadata for tracebility
and re-processing (esp. for climate app)

73



EUCOS Quality Monitoring
Portal

@ Faderal Ministry | The Reference for Meteorology
of Transport, Building . g

and Urban Affairs w .

Homepage | Weather + Warnings | Climate + Environment | Special Users
News | Contact | Press | WeatherShop | Services A-Z | Library | Weather Glossary | Job Market | Login | Search | |

EUCOS — Qualit3tsmonitoring

[close]

EUCOS Quality Monitoring Portal

-~

Surface stations Radiosonde stations | E-SURFMAR ‘ | Ocean platforms WINPROF
‘ EUCOS Data availability, timeliness and NWP results for surface stations

{ 24h monitoring (=9

@ Monthly statistics January x| [2009 x| |al | e Al x| &

{ Obs against NWP of the last 5 days &

@ Monthly obs against NWP January x| (2009 7| &

Contact: EUCOS.PMT@dwd.de
JUULICLL JIVUCLLL, LUCUD C1UZLALLILIC /4

Manager, Deutscher Wetterdienst




EUCOS QM for RA-VI stations (

www.dwd.de/eucos )

| The Reference for Meteorology

@ Federal Ministry
of Transport, Building
and Urban Affairs

I
Homepage | Weather + Warnings | Climate + Environment | Special Users

News | Contact | Press | WeatherShop | Services A-Z | Library | Weather Glossary | Job Market | Login | Search |

Co-operation | About Us | Responsibilities | ™= | S |

Deutscher Wetterdienst (

RA VI Quality Monitoring Portal

RA VI Quality Monitoring Portal

i

Surface stations ‘ Radiosonde stations |

Data availability, timeliness and NWP results for surface stations

{ 24h monitoring %

@ Monthly statistics March

v| 2000 v| Al v| @Al

{ Monthly obs against NWP

{) Obs against NWP of the last 5 days o

March  v[|2009 v| &

Contact; EUCOS.PMT@dwd.de

Jochen pibbern, EULUD rrogramme
Manager, Deutscher Wetterdienst

/D

[close]



http://www.dwd.de/eucos

Maintenance and Monitoring Assistance

e Real time on-line monitoring of performances
e Remote video trouble-shooting
e Guide to replace spare parts

-
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Doppler Radar availability improved obviously

N Ratio of failure part
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How ASOM make quality controlling on Doppler radar data?
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Example: quality control on radar data
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Before Q.C after Q.C




Conventional data availability improved obviously

e AWS data availability increased up to 99.40%
e Operation time of Radar network increased up to 98.00%
e Radar data availability increased up to 98.50%
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W Consideration III: ACCREDITATION
OF LABORATORIES (for Radars)

* CIMO should encourage the establishment
of Laboratories (at national for countries
has more than 10+ radars, and regional
levels) for remote sensing equipments
(mainly radars, lightning sensors, etc)

* In case of necessary, carry out the
accreditation and certificate processes.
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Consideration I1V: More efforts on standardization
of observational products generations (esp. RS)

e Terms of Reference of CIMO (WMO Basic Document)

— The Commission shall be responsible for matters relating to
international standardization, compatibility and sustainability of
instruments and methods of observation of meteorological,
climatological, hydrological, marine, and related geophysical
and environmental variables.

— This shall include in particular: (a) Respond to the requirements
for standardized and compatible observations, including data
content, quality, metadata and observational product generation;

 From raw data to value-added products will greatly promote
the value of observations, and also promote cost-benefits of
Radar investiment. Certainly the products quality management
& traceability will be a huge task and challenge !
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238 We are not alone I: GEOSS & QA4EO request

WMO OMM

 Data and derived products shall have associated
with them an indicator of quality to enable users
to assess their suitability for particular applications, i.e.,
their “fitness for purpose”.

* The guiding principle for data quality within the QA4EQ framework is
that:

 All data and derived products must have associated with them a
Quality Indicator (QI) based on documented quantitative
assessment of its traceability to community agreed (ideally tied to
Sl) reference standards.



Consideration IV: More efforts on
%M standardization of observational products
Mihdd generations (esp. RS, Cont.)

 The full benefits of all observations are realized only
when the essential infrastructure, in addition to the
hardware segment, such as data processing, quality
control and products generation, full sectors wide
applications, and trained personnel, is in place.

 Therefore balanced investment of observing systems
for fully motivated applications (model, monitoring of
weather, climate, environments) is essential. The end-
to-end quality performance feedback will further
improve the observing system!



WMO Global surface networks with long-term records provide

O validation/integration base for Space climate monitoring
WMO OMM
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Technical Challenge: Turning Observations

WMO ;fm Into Knowledgable Products & Information

Downlink Speed
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remote & in-situ sensing physical Parameters
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Interaction Between
Modeling/Forecasting
and Observation Systems
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Interactive Dissemination
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The GFCS 1nitial priority areas

Provide challenges & opportunities for new partnership to
address new observational requirements via user communities

Agriculture Water
Disaster Risk
Health Reduction

http://www.wmo.int/gfcs




WMO Standard Practice:
Rolling Review of Requirements

>

Requirements

Long-term vision
of the GOS

Requirements

Critical State_ments of for Evolution of the GOS
Review ‘ guidance ‘ All applications synthesis
per application Recommendations for the
observing system

WIGOS Implementation Plan &
Implementation Plan

Monitoring
surface/space
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capabilities
and plans

WMO Members’
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and partner
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Programmes




WIGOS: Integral part of NMHS and key
enabler of their value proposition
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WIGOS Pre-operational Phase (2016-2019)

1 Back to the basic principle of WIGOS - WIGOS is an
Integrated, comprehensive, and coordinated system

 Build on core contributions from CBS (ICT-10S, EGOS-IP,
network design) & CIMO (eg standards & quality)

 Focus on core differentiating aspects of WIGOS
* |Integrated governance and management
» |ntegrated information
* |ntegrated regulatory practice

* |[ntegrated data and products quality & monitoring

- This is one of the most important piority area: Establishment of WIGOS
Monitoring System (for both data availability and quality) through
Global Operational Centers and WMO centralized information system
(Dec.10-12, 2014, first workshop, Geneva)

- Integrated utilisation, for more efficient & effective outcomes




Regional Distribution of Number of Disasters,
Casualties and Economic losses Caused by natural
hazards (1980-2007)
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