& The Global Climate
Observing System
GCOS




How to compare best the coordination of
Global Observig System for Climate ? Expectations in 2(106.
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Lead, GCOStatusReport (2015)




Second World Climate Conference (WCC-2)

Ministerial Session in 1990

WMO UNEP UNESCO FAO ICSU

CLIMATE CHANGE:
SCIENCE, IMPACTS
AND POLICY

APresent observational systie
the climate system are inadequate for operational
and research purposes. They are deteriorating in
both industrialisedand devel oping regi

| AThere is an urgent need t o
- | create aGlobal Climate

& Observing System (GCOS)
built upon the World Weather Watch Global
Observing System and the
Integrated Global Ocean
. Service System and including both space-based |
and surface-based componentsééé. 0.
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IPCC First Assessment Report 1

CLIMATE CHANGE

IPCC First Assessment Report (1990)

Lt/ / O2yOf dzZRSR alGKI
of (human induced) climate change would
require improved systematic observation of
climate related variables on a global basis

WORLD METEOROLOGICAL ORGANIZATION UNITED NATIONS ENVIRONMENT PROGRAMME
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




25 years of Global Climate Observing System

© GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

established
April 1992



25 years of Global Climate Observing System

772\ A
f :*@ GCOS «6\
o D established k) GCOS
g April 1992 GLOBAL CLIMATE OBSERVING SYSTEM
: The vision of GCOS is that all users have access
> S to the climate observations, data records and
8 information which they require to address

pressing climate-related concerns. GCOS users
include individuals, national and international
organizations, institutions and agencies.

The role of GCOS is to work with partners
@ 3 to ensure the sustained provision of reliable
- physical, chemical and biological observations
o and data records for the total climate system
|| — across the atmospheric, oceanic and
terrestrial domains, including hydrological
and carbon cycles and the cryosphere.

gcos.wmo.int

Flip 1: © Jiirgen Graeser/Alfred Wegener Institute. Radiosonde launch at Ny-Alesund, Norway.

Flip 2: © ESA-Pierre Carril. Artist’s view of Meteosat Third Generation. The MTG system is being

established through cooperation between EUMETSAT and the European Space Agency (ESA). April 2017




Rio Conventions 1992

Climate Change

United Nati '
Fr'c:.mewmk.g:rswentwn on @| % Canvention on
| UNCCD Biological Diversity

Unked Nations Cornvention
to Combat Dasertifcation

“" '-'Y( -, - .
;f{\o : e e .0‘
,,(«.,a,..,,. o A

h""‘-"‘fa i
ﬁﬁ ‘mm%& f\- ‘ “\ ‘-{‘ \l-o s.v* ‘!"‘w Vr{iwv“
Article 4.1 (g) Commitments

Article 5 Research and Systematic Observations
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COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

AL

AlfS IS A1 10 A1 11 A2y - Art 13 Art 14

Paris Agreement Article 7 (7c¢):
Strengthening scientific knowledge on
climate, including research, systemic
observation of the climate system and
early warning systems.

Article 8:

Loss & Damage: Cooperation and
facilitation of EWS, emergency
LINB L) NBRySaaszx af 2.



Observations Research Assessment
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INTERGOVERNMENTAL PANEL ON wMo UNEP
climate change

Fromd 2 6 & S N&hd sciergdhfdrmsLI2 .
to a LJZ2 divedsescientifict 2 O

COP21- CMP11

PARIS 2015




COP21- CMP11

PARIS 2015

Fromd 2 6 & S N&hd sciergdhfdrmsLI2 .
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Observations Research Assessment
® GCOS _ .
A"% CE:‘E S wgﬁgh.%me INTERGOVERNMEINQLENEON g‘aﬂ);

climate change




UNFCCC Conference of the Parties, 2010, Cancun, Mexico
Report to the Subsidiary Body for Scientific and Technological Advice




GCOS First
GCOS, CEOS and IPCC activities Adequacy Report
1998
GCOS Regi
GCOS established
O 1992 Workshop
2000-2005

. IPCC established
1988
IPCC FAR IPCCSAR
1990 1995

GCOS Second
Adequacy Report
2003

GCOS Implementation
Plan (IP) 2004

LI IP 2004
Satellite

First CEOS(-\I

2006

supplement

GCOS progress report O GCOS progress report

on the Implementation of the Global Status of the Global Observing
Observing System for Climate in System for Climate
supportof the UNFCCC 2004-2008 2015

O GCOS IP Update 2010 GCOS IP 2016
2010 2016

CEOS WGClimate established
2010

CEOS-CGMS progressr'\.I ¢ CEOS-CGMS progress

response

to GCOS IP
2006

2007

() IPCC AR4

report to SBSTA, ™ ' report to SBSTA,
CEOQOS Carbon Strategy Update of actions in
and ECV Inventory response to the
2014 GCOS IP and
Joint CEOS-CGMS () COP 21 EO Handbook
WGClimate initiated 2015
2013

IPCC ARS
2013-2014 @

1933'1939'1990'1991 | 1992|1993|1994|1995 |1995|199? |1993|1999| 2000'2001 | 2002 |2003 |2004|2005 | 2005'200?'2003' 2009 | 2010 | 2011 I 2012 | 2013 I 2014 | 2015 | 2016 |

UNFCCC guidance

Decision 8/CP.3 ()
SBSTA, inconsultation with IPCC, to
considerand report on the adequacy
of climate cbservation systems

1097
UNFCCC established O Decision 14/CP.4
1992 GCOS to lead intergovernmental

process to improve SO inrelationto
the needs ofthe Convention
1998

Decision 4/CP.5

Guidelines forthe preparation of national communications by
Parties included in Annex I to the Convention, Partll: UNFCCC
reporting guidelines on national communications

Decision 5/CP.5

Parties to provide detailed reports on SO according to
guidelines on national communications

GCOS secretariatto organize regional workshops to identify
capacity building required on SO

1999

L
“w«é'

o

Decision 11/CP.13 ()
Revision of UNFCCC reporting
guidelines on global climate
change observing system
2007

Decision 5/CP.10

arties supporting space agenciesto

equestthese agencies to coordinate
eirresponse tothe GCOS IP

COS to reporton implementation of its

P at subsequent SBSTA sessions

ordinate on an Implementation Plan for

Observing System for Climate in Support
CC(GCOSIP) in collaboration with the
p on Earth Observations (GEO)

velop a framework forterrestrial

ns

Guidance to GCOS O GCOS IP 2016 will
for IP 2016 O be presented at

2015 COP 22
2016

Decision 11/CP.17
Additionalguidance to the GEF to provide
financial resources to developing countries for
strengthening and/or establishing SO and
monitoring networks under LDCF and SCCF
2011

SBSTA 33 Conclusions

GCOS invited to reporton progress made on
implementation, encouraged to review the adequacy of
observing systems and regularlyupdate the IP

2010

Decision 9/CP.15

GCOS to update its IP by 2010

CEOS to continue to coordinate and implement the GCOS
satellite component

GTOS encouraged to implement the framework for terrestrial
observations

2009

bource http//unfccc.int/files/science/workstreams/systematic_observation/application/pdf/systematicobservation 2015 1 informationnotedp




GCOSteeringCommitteeChairmen& Directors
RegularlyAssessinghe GlobalObservingSystem forClimate

a

e ——— |

_' ' 1 i Adrian Simmons,JohnZiiIman (SC
| xi«i' ‘ Chairman2006-2009), Kirk Dawson
A (SCChairman19982001)

David Goodrich (Director 2008008), Adrian Simmons, Carolin Richter (Director since
2009), Paul Mason (SC Chairman 2@1®5), Alan Thomas (Director 192905)



GCOSatellite Supplement tdhe ImplementationPlan
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GCOS Atmospheric Observation Panel for Climate is:
X RNJ gAYy 3 enatgges fdzindnRoying 2V
radiation and related atmospheric variables, which are

reflected also irsatellite Requirements supplement to
the GCOS Implementation Plan summary of scos acrc annual meeting

noting in particular that current oo
satellite plans do not ensure that
the total solar irradiance will be
adequately monitored over the
O2YAyYy3 RSOl RS3ad¢

Adrian Simmons, AOPC Chair
ession 14, GCOS Steering Committee




SpaceAgenciegespondto GCO:

Figure 1: Key milestones in the
development and planning of the
satellite observations required
by the UNFCCC - as defined by
the Implementation Plan of the

‘ 2002¢ 2" AdequacyRepor GCOS
ContributingAuthor
Adrian Simmoisinvited
by PaulMason

Evolution of the Space Agency
Response to Climate Monitoring

ANPAPIY ajewp)

First CEOS ECV Inventory
Response to Version 1
the GCOS IP Sept 2014

Sept 2006

CE0S Badge-less
WGClimate Climate

ToR Endorsed Architecture

Oct 2010 Study Initiated




CEDS ¥

CGMS

ECV Inventory Data & Download WGClimate

WGClimate ce®s ¢

http://climatemonitoring.info/

CGMS
ID Domain ECV Product Physical Quantity Status Org From To e CV I n Ve n to ry
11536  Atmosphere Earth Radiation Budget Total Solar Irradiance Total Solar Irradiance Current NOAA NCEI 2003-03-01 2016-12-31
11535  Atmosphere Earth Radiation Budget Total Solar Irradiance Total Solar Irradiance Current NOAA NCEI 2003-03-01 2016-12-31
11534 Atmosphere Earth Radiation Budget Solar Spectral Irradiance Solar Spectral Irradiance Current NOAA NCEI 2003-03-01 2016-12-31
11533  Atmosphere Earth Radiation Budget Solar Spectral Irradiance Solar Spectral Irradiance Current NOAA NCEI 2003-03-01 2016-12-31
11532 Atmosphere Water Vapour Total Column Water Vapour Total Column Water Vapour Current NASA 1987-07-01 2016-12-31
11531 Atmosphere Water Vapour Total Column Water Vapour Total Column Water Vapour Current NASA 1987-07-01 2016-12-31
11530  Atmosphere Water Vapour Total Column Water Vapour Total Column Water Vapour Current NASA 1987-07-01 2016-12-31
w TERRESTRIAL Benefits 1087-07-01  2016-12-31
Improved accuracy of GCMs and soil-vegetation- atmosphere transfer
By schemes, increased understanding of the feedback between climate 1987-07-01 2016-12-31
and vegetation, gas flux estimation in permafrost regions.
Product: Volumetric Soil Moisture ] ] 1987-07-01 2016-12-31
D:T11.1 Other Applications
1 Number of items NWP and nowcasting; Hydrological modelling, groundwater showing 1 to 10 of 913 records
TARGET horizontal: 50 km management, agricultural management and hazard forecasting,
RESOLUTION vertical: N/A including flood and drought prediction; Epidemiology, though prediction
temporal: Daily of water-borne diseases. ataile
TARGET 0.04 m3/m3
ACCURA

TARGET
DECADAL
STABILITY::

0.01 m3/m3 /year

TERRESTRIAL Benefits

ECV
Product: Land-Surface Temperature
ID: T.12.1
Number of items: 3

TARGET horizontal: 1 km
RESOLUTION vertical: N/A

Relevance to detailed observations of TOA longwave upwelling
radiance; Synergistic with making observations of SST; Relevance to
spatial and temporal characterization of freeze-thaw cycles;
Land-surface temperature as a driver of vegetation phenology;

INTERNATIONAL
COUNCIL
FOR SCIENCE

Response of the land surface to radiative and boundary layer forcing,

9
P2
fay)
‘ ;a'
Qt(_g_by

modulated by hydrological conditions; Early and sensitive indicator of
drought conditions.

10C environment
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Boarding

Strke the clenched fist

of one hand into the open
paim of the other hand
directly in front of the chast.

Delayed Delay of Game  Elbowing X
Offsides The nonwhistle hand paim  Tapping either slbow P UNChing

Extond am in the.

airandpointtoline  chest and then fuly extend-  hand

Lead author, Status Report for the Global Climate Obsen

System, 201

Ice Hockey Officials’ Signals

0 A% b

Chargin Checkin, & =
Romingdened  (Women's Gniy) Clipping Confactty:  ‘craser Delayed
The nomwhistie hand is Keep both skates on g Calling of
another in front of piaced on the shoulder the ice when signaling, ~ EXtend arm above Penalty
hest using gt hand on the (imiupied  ebeckece Extend am to
i clenched infrontof  UPTOPt positon
the chest

) @

Grasping
the Face
Roughing Goal Scored Mask

. . Fist clenched, fully Asingle or double
acrossthe  with the opposite A double ‘punching' extending am from motion as if grasping
the side. paim aface mask and pullng

fist X
‘with other am. d directly in front of the body. fully extended in front of the 1 down.

DS L

Hand Pass High-Sticking  Hitting From  Holding Holding the Stick  'ntentional

The nonwhistie hand
(open hand) and am are

in an underhand motion.

Hooking

A series of tugging motions
with both arms, as if pulling
something toward the
stomach

N

Kneeing
Asingle slapping of the right

Behind Claspwistof whistie  Ciasp wistofwhiste hancwen . Offside Interference

Arm placed behind the with the other the other hand wall infront of the e g0 snisue 0 Crossed ams withfists

back. elbow bent, forearm chest. Next, hold both fists, stabonary in front

paralel to the ice surface.  the clenched, one a short space in
front of the other at waist height

offside, point toward clanched
offending team's special spot
with nonwhistie hand ofchest

-

Iein i “Wash-out”
g Timeout/ Tripping Joth anms swung shoulder height,

Theback offcal signals e ong stuatn by huly extending Unsportsmanlike  Keep both skates on the ice. not waist height.

froe rm (wthout whiste] %266 angle Conduct when signaling, using right

Trtontccalsalindiamaong sconpused et (DO hand ontheleg

Y g e s gl g e T By ont of e chast

“The back ofical then wil mave o he taceoft spot and ross

amsto it teicng

a @ Y 11

Misconduct Obstruction Spearing Slashin,
Hands shouid be moved Hands in the middle of Penalty Shot ;inge jabing motin One shop wilh the nonwhistie
once from sides down to the body in the shape of Amns crossed with both hands together, hand across the straightened

paim to the left knee, keeping s, Thas. point o player a0 0" Addibonal iraction _ (7sts clenched) thrust forward n front of the  forearm of the other hand

both skate blades on the ice.

first, hands to hips second  following obstruction above the head. m; 'r:\ dropping hands
o the side



(Number of observations per month}/10,000

Temperatures from radiosondes, 15-25 hPa EVO I Uti O n Of th e O bS e rVI n g SySte m

Assessment in 20

0
1980 1984 1988 1992 1996 2000 2004 2008 2012 s TIROS-N Sounding data from polar-orbiting
20 I m NOAA-6 . . . i .
Temperatures from radiosondes, 450-600 hPa s NOAA-7 satellites assimilated in ERA-Interim
SsSuU = 1 NOAA-8
s NOAA-9
] e NOAA-11

s NOAA-14
B TIROS-N
mmm—— NOAA-6
Emm—— NOAA-7

0 EmNOAA-8
1980 1984 1988 1992 1996 2000 2004 2008 2012 mm NOAA-9
240 e NOAA-10
Surface pressures from land stations | — NOAA-11
HIRS ss—— NOAA-12

TTTSm NoAA-14
EEENOAA-15

W= TIROS-N e NOAA-16

] -
m— NOAA-7 NOAA-17

= A NOAA-S s NOAA-18

MSU m NOAA-9 I Metop-A

0 s NOAA-19
1980 1984 1988 1992 1996 2000 2004 2008 2012 I NOAA-10
36 ] E A|\|Ac‘),$§_1 1
i ] -
Surface pressures from ships ——— e — N O A A 14
I NOAA-15
e NOAA-16
B NOAA-17

AMSU A S EOS-Aqua
s s NOAA-18

——— Metop-A

0 s NOAA-19
1980 1984 1988 1992 1996 2000 2004 2008 2012 AIRS I s EOS-Aqua

1980 1985 1990 1995 2000 2005 2010

Surface pressures from buoys

Data from IASI and NPP could not be used in 2006 version of assimilation
system frozen for ERA-Interim. Use of data from Metop-B was not activated in
2012

Data from FY-3 are a candidate for use in future reanalyses

Examples of in situ data numbers assimilated by ERA-Interim Source: A. Simmon




Some continuing concerns, including

A deterioration of somein situ networks; lack of progress in
filling gaps in others

A limited provision for limb sounding and reference
measurement from space

but many improvements (that need sustaining) including

A quantity and quality of data from severah situ sources,
including radiosondes

Obsery,

and $10be tacking =
Yo Detworks
] s':i:‘mems for atmospher e
POSE some particutey  n o il
: nges ot~ il
x BT |11

T I =" A quantity, quality and variety of data from satellites

! -
THE HOADTOTH[ Futyp \

Arecovery and reprocessing of past data, bdthsituand
remotely sensed

{

/
SHANG DV NexXT G

PPLEMENT

Areanalysis, with coupling of atmosphere to ocean and land,
and inclusion of chemistry

A conventional analysis of instrumental records

A converging temperature information from various
observational and model datasets

and evolving requirements

Ae.g. for global, grounebased, soilmoisture data to
complement remote sensing and reanalysis

Source:StatuReport 2015, A. Simmons



GCOS ReferenddgpperAir Network¢ GRUAN; 2006..200¢
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Upper air

Radiosonde launch at Ny-Alesund, Norway

GCOS Reference Upper-Air Network

*Ny-Alesund
Borrow sSodankyla
Cabauw,  sijndenbarge "

Paris® spayeme
*Potenza

i sBeltsville .
-
Lamont Graciosa

Ten.erlfe .
Minami-Tori-shima

* Certified .mpae Nauru
* To be certified Manus
Inactive

GRUAN processed data Darwine

#La Réunion sAlice Springs

Melboumee

Macquarie Islande

Provide reference data to
constrain and calibrate from
more spatially comprehensive
observing system.

Determine trends

Provide appropriate data for
studying atmospheric
processes
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GCOS Surface Reference Network _

Improved longterm accuracy,
stability and
comparability of observations.

il

%!+g! | | I (’
(AR !
it .;‘ i

w m i i & y L o
' \:1,'.;,(\ m ,f&,»f;, T e EC\V: Temperature, precipitation
e T Surface: Humidity, pressure, radiation budge

N e | N b e, el TR o WINd.
Ep—L Y L ”“;i['j;-?_' L e | Albedo, land cover, FAPAR, LAI, above grou
s i 8 SRR (RSB R " biomass, soil carbon, land surface temperat

US Climate Reference Network

Cryonetsites from WMO GCW




Adapting to a changing climate what observations are

G+xANldzr £t fe ff 20asSI
adzLILI2 NI | RIFLIGF GA2Y DE

@2S Ydzalu Y2RSft gKI Q
measure (or predict with global
aeaidsyaov oé

Adrian Simmons, Workshop on Observations for Adaptation, DWD, Offenbach, Feb 2013
t NBASY GIKBA Dot t /EAYFOGS hoaSNBWAYy3I {&adGdSYY h



Multiple observation-based
Indicators of drought in East Africa

GLOBAL CLIMATE OBSERVING SYSTEM

Precipitation (mm/month) from ERA-Interim

400 30
Rainfall for Feb — Sep 2011 as a 1ee /\ AR /\ /\
percentage of the 1983-2009 8 B —
average estimated using blended \/—\/
station and satellite data

(NOAA CPC, reproduced from WMO
statement on the status of the
global climate in 2011)

140 (0]

110
—-30 I~
20

70 —60 1 1 1 1 1
Jan10 May 10 Sep 10 Jan 11 May 11 Sep 11

50

25 Soil moisture (mm) from ERA-Interim
30

| T~ /"
[/

=15

—30 1 L 1 1 1
Jan 10 May 10 Sep 10 Jan 11 May 11 Sep 11

o Vegetation (NDVI) fromm MODIS satellite data

S

—01 ] 1 1 1 1
Jan 10 May 10 Sep 10 Jan 11 May 11 Sep 11

g : g . H 10th — 90th percentile
. . loc  UNEP Source: A. Simmons P

Soil moisture derived
from SMOS satellite
data from April to
mid-July 2011
(CESBIO/ESA)

2011 anomaly



World Climate Conference — 3

September 2009

WORLD CLIMATE CONFERENCE -3
Geneva, M August - 4 September 2009

CONFERENCE STATEMENT
Summary of the Expert Segment

In e 21" Centry, the peoples of the world are Domyg mult-faceted challenges of
chumate vanabelity and chmate change whach requares wne and well mformed decruce
sakmg ot every level Som bowseholds, commmuties, countnies ad repoms, 0
miernational fora, mcludmg e UN Framework Convention on Clunate Change  Those
decrwons will requue. dwectly or mdwectly, access 10 e best posuble clunate soence
and mformatea and effective spphcaton of tes mfcanation through clmate services



Adrian as Theméeader «Observations», WEZ; September2009:

Excerpt Conference Statement: Theessential role of climateobservations
62.[..]

Observationgre neededo assess social and economic
vulnerabilities and develop the many actions that must be
takento adapt to climate variability and unavoidable change.
They must be&ecognisedas essentiapublic goodswhere the
value of global availability of data exceeds any econamic
strategicvalue of withholding national data

63. Full implementation of GCOS is essential $mpporting
boththeadaptation andthe mitigation objectives of the
UNFCCC, and for ensuring that all countries will be able to
manage their response to climate variations and change
throughthe 2F Century



Observations for climate services

Users: government, private and research sectors, covering
agriculture, water, health, construction, disaster reduction,
environment, tourism, transport, etc

Services related to climate
for months, seasons,
year s, decades,

Services related to past
and present
climate and vulnerabilities

Climate Services Information System

Observations Research, Modelling
and Monitoring and Prediction

CAPACITY BUILDING

(Prof. A. Simmons, GFCS Il side event, Cg-XVI, 19 May 2011)



THE CONCEPT OF ESSENTIAL
CLIMATE VARIABLES IN SUPPORT
OF CLIMATE RESEARCH,
APPLICATIONS, AND POLICY

By StepHan Bopnsk, MicHer VerstRaeTe, THomas C. PeTerson,
Caroun RicHrer, Aoriam Simons, ano Michser Zemp

Deescribed is the concept of Essential Climate Variables developed under the Global Climate
Observing System for a range of applications, as well as to provide an empirical basis for
understanding past, current, and possible future climate variability and change.

to advancing scientific under-

standing of climate (Doherty
et al. 200%; Shapiro et al. 2010) and
delivering the vetted, timely, and
purposeful climate information
needed to support decision making
in many sectors. Observations and
monitoring are key elements of the
emerging Global Framework for
Climate Services (WMO 2011a)
and more generally support climate
research, the assessment of climate
change, and the development of
policy respanses (Fig. 1). For these
purposes, observational datasets
in general need to be traceable to
quality standards, be readily inter-
pretable and freely available, and
cover sufficiently long periods: for
example, the 30 years traditionally
used for calculating climate normals
(WMO 2011h). Transparency in the
generation of climate datasets is

0 bservations are fundamental

AMERICAN METEOROLOGICAL SOCETY

General serv
Ganerol iy Mitigation
applications B

FAhaoFoas s
ElCal - - N R |

Research, Modelling and Prediction
(GFCS)

Observation and Monitering (GFCS)

Fiz. I. The role of observation within the Global Framework for
Climate Services ({GFCS) and in support of research; the assessment
of climate change, in particular as undertaken by the IPCC; and the
development and impl -ation of policy resp , in particular
under the UNFCCC. Gray arrows denote the main directions of
flow of climate data and derived information. Feedback for system
improvement flows mainly in the opposite direction. The GFCS
includes a substantial city-development that underlies
all illustrated components. Adapted from WHO (2009, 2011a).

SEPTEMBER 2014 BAE | 1431

Concept ofECVpublishe

CUMATE SYSTEM VARIABLES

Observation ls

FiG. 2. Schematic of the ECV concept: knowing existing climate-
relevant observing capabilities, climate datasets, and the level of
scientific understanding of the climate system are the foundations
(lower-left box) necessary for selecting the ECVYs from a pool of
climate system variables. In addition, guidance is needed to make
practical use of the ECVs (lower-right box): user requirements cap-
ture the data quality needs of science, services, and policy; climate-
specific principles guide the operation of observing systems and
infrastructure; and guidelines facilitate the transparent generation
of ECV data records. The latter address the availability of metadata,
provisions for data curation and distribution, and the need for quality
assessment and peer review.

https://doi.org/10.1175/BAMSD-13-00047.1
Published Online: 30 October 2014

SEPTEMBER 2014 BARY | 1433



https://doi.org/10.1175/BAMS-D-13-00047.1
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with courtesyof Detlef Fromming

recraatedd €

The review made a number of
recommendations for improving
GCOS

Improvements are needed to
better integrate the sustained
observing system and ensure it
will meet future requirements.



AOPC Chairman 20@72014 & the new team

KenHoIqund EUMETSAT Albert KlelnTank KNMIntil 2015)




GCOZhairmenmust be fearless

Visit of the GAW Station, Cape Point, Soulfrica, 2015which waswell guarded




