GLOBAL CLIMATE OBSERVING SYSTEM

Role and Value of Systematic

Observations in Adaptation

From end to end:
From climate observations to decisions
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GCOS is a System of Systems

The Composition and Scope
of the Main Global Observing Systems

SYSTEMS OCEAN ATMOSPHERE LAND
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GCOS as a Component of the

Global Framework for Climate Services - GFCS
(Figure taken from Prof. A. Simmons, GFCS |l side e vent, Cg-XVI, 19 May 2011)

Users: government, private and research sectors, co  vering

agriculture, water, health, construction, disaster reduction,
environment, tourism, transport, etc

! !

User Interface

| |

Climate Services Information System

Observatlons “Research, Modelling
and Monitoring and Prediction

CAPACITY BUILDING

Services related to
future
climate

Services related to
past and present
climate
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GCOS Essential Climate Variables (ECVs)

Atmospheric

Surface — Air temperature, Precipitation , Pressure, Surface radiation budget,
Wind speed and direction , Water vapour

Upper Air — Earth radiation budget (including solar irradiance), Temperature,
Wind speed and direction, Water vapour, Cloud prope  rties
Composition — Carbon dioxide, Methane and other long -lived greenhouse

gases (N20, CFCs, HCFCs, HFCs, SF6 and PFCs), Ozon e and Aerosal,

supported by their precursors  (NO2, SO2, HCHO and CO).

Oceanic

Surface — Sea-surface temperature, Sea-surface salin ity, Sea level, Sea state,
Sea ice, Surface Current, Ocean colour , Carbon dioxide partial pressure, Ocean
acidity, Phytoplankton.

Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon dioxide partial
pressure, Ocean acidity, Oxygen, Tracers.

Terrestrial

River discharge, Water use, Ground water, Lakes, Snow cover, Glaciers and ice
caps, lce sheets , Permafrost and seasonally-frozen ground, Albedo, Land cover
(including vegetation type), Fraction of absorbed p hotosynthetically active
radiation (FAPAR), Leaf area index (LAI), Above ground biomass , Soil carbon ,
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Fire disturbance, Soil moisture .

Blue/bold = largely space-based red = new in 2010 plan
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Number of satellite data sources used

Observations improve Quality of Forecasts
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Figure 10: Timeseries of the daily count of observations assimilated in the ERA-Interim atmospheric analysis
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Great Advances in Global and Regional Weather Forecasts
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Anomaly correlation of ECMWF 500 hPa height forecasts
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From Observations to Information to Services

Agriculture
and Farming
——
] o o ]
ECV Model for |@ & & O . I
Air Temperature Agrometeofology
Output

——

Number of days of ice,
frost, summer, heat,

tropical days, tropical
@ nights

Start of vegetation period

Start of flowering of winter rape
Ripeness of maize

E=MC r4 Vernalization (low temp. stimulus)

ECV

Precipitation

Model data;

phenological &

observations

Planting date, Sowing date
Research Yield changes

Climate Observations
(annual means, monthly means)
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Risk Management

Early Warning Systems
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NATURAL HAZARDS
Some natural hazards are wealher events jtropical and exira-ropical
cyclones, Iomadoes, thundarstorme, ightning, hallstorms. high winds, snow
storms, freszing rain, denss fog, thermal exiremes and crought). Ohers are related to
weather, climate: and water (fonds and flash Aocds, storm surges, high waves at sea, sand- o
duststanms, forest or bush fires, smoke and haze, landslides and mudsiides, avalanches
and desart locust swarms),

Time- and spece-stales of hazards

Each hazard Is In some way Lnique, Tomadoes and flash ficods are short-iived, violent events, affecting a refatively small area.
Oihers, such as dreughts, cevelop siowly, DUt can affect Most of a continent and entire populations for monins

oF Even years.

Muitiple hazards
An extreme weather event can Involve multiple hazards at the same time or In quick successlon.

In ackitian to high winds and heavy rain, a tropical storm can resull In fAicoding and mudsildes. n emperats |atitudes, severs summer
weather (thunder and lighining storms or tomadoes) can be accompanied by heavy hall and flash foods. Winter storms with high
‘winds and heavy snow of fresing rain can also contribute to avalanches on some mountaln sicpes and to high runoff or fiooding

later on In the meit season.
Geopnysical nazerds

Some Natlonal Metecrological and Hydrological Services and speclalized centres have responsioiiity for Investigating

FLOODS AND FLASH FLOODS
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geophysical hazards Incuding velcanic explosicrs (alborne ash) and tsunamis, and hazardous alrborme matter

(radionudides, blologlcal and chemical substances) and acute urban potiution.
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Elements of Risk Management:
historical climate record, EWS, Insurance tools
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What kind of decisions need to be made in particula r sectors
If they are based on specific forecast / prediction models (time scales)?

Inter-Decadal (10-20 yrs)
Mulit-Decadal (> 20 yrs)

Decadal 10 yrs

Sub-seasonal
Intra-Seasonal

2050 and beyond
Climate Change

Sustain Quality

@

o . . . ..

s | Strategic Thinking on how to adapt the relevant pol icies

O @) O

n

c

S

(2]

£ Land use _ Water reserves Purchasina@stock
= Reproductivity capacity Coastal lines, Shipping ways, ulr.c_ asingestoc

of stocks Planning policies petlieles
Long-term Planning

)
o)
e O @) O
o
> Crop industry, Drinking water quality, Crisis precautions;
g Breeding, Plan to restock, protection of coastal Renewable energy;
a Protection of infrastructure, lines&waterways Alternative energy sources

Seasonal, Inter-annual
(ENSO, TBO, Monsoon)

6 months — 5 yrs

Management

O

Crop type&sequence

Stocking rates, Herd management
Change area & method,

Reduce deseases, Initiate legislation

O O

Generation of energy;

Drinking&cooling water; New/modify regulations

Possibility of shipping

Logistics: scheduling of activties

O

Planting/Harvesting

Use of Pesticides/Fertiliser

Choose a method, an area

Prevention of Drought, Pest outbreaks

MJO (30-90 days)
up to 6 months

@) O

Lead of adequate

Prevention on floods, energy supply

droughts, storm surges

synoptic

Agriculture

C. Richter, 31 May 2011, GCOS Secretariat
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Evaluation of Observing Systems

UNITED NATIONS

Global Survey of

Early Warning Systems
I

An assessment of capacities, gaps and opportunities
towards building a comprehensive global
early warning system for all natural hazards

Final Version
Areport prepared at the request of
the Secretary-General of the United Nations

C. Richter, 31 May 2011, GCOS Secretariat

Section on 2.1.2 Major Gaps in Risk Knowledge
Data gaps

Although significant progress has been made in some countries
and long historical records do exist in many cases,
particularly for hazards, in others data is scarce and
there are significant variations in data quality
Inconsistencies in the historical records across
national boundaries and over time are common. In
melmy cases data is accessible in nondigital paper fo rm
only.

At the national level, the main challenges include:

* Establishing and maintaining observing systems and data
management systems;

» Maintaining archives, including quality control and
digitisation of historical data ;

» Obtaining systematic social and environmental data for
vulnerability analysis;

» Securing institutional mandates for collection and analysis of
vulnerability data.
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Evaluation of Observing Systems
GCOS Progress Report 2004-2008 - Summary

Developed Countries:
= improved climate observation
capabilities,
» |imited progress in resolving

financial issues related to long-
term continuity

Developing Countries:
= limited (in-situ) progress, with
decline in some regions,

= capacity building support
remains small in relation to

B Low progress or no progress at all: 11%
B Moderate-to-low progress: 12%
¥ Moderate progress: 30%

B Good-to-moderate progress: 24%

needs B Good progress: 23%
Satellite agencies:
= improved mission continuity and Summary of progress on all 131
capability Actions in 2004 GCOS IP

* increasingly meeting climate needs

Progress made, but:
= Many gaps persist,
= Continued engagement needed for

coordinated implementation and long-
term continuity

C. Richter, 31 May 2011, GCOS Secretariat



Continuous Improvement and Assessment Cycle
GCOS - an all domain system

What needs to be measured?

Essential Climate Monitoring Variables (ECVs)
Implementation Plan

Where are we now? e
Progress Report . @ ———— Howtodoit?
» ‘ Y *

L

How to improve the system? — @ MOSPHERE Climate Monitoring Principles
I Guidelines for Datasets and Products
Regional Action Plans

New Networks

Research !
WCRP, IGBP OCEAN LAND

@ By whom/by which means?

Space Agencies

Network Owners
Meteorological Service, Hydrological Service,
Research Organizations, and other institutions

National Coordination
GCOS Cooperation Mechanism

Contributing Systems

Global Terrestrial Observing System,
Global Ocean Observing System,

WMO Integrated Global Observing System,
and others Data and Analysis Centres

Cam\
O & Picsu
10C U NE P International Council for Science

C. Richter, 31 May 2011, GCOS Secretariat



End-to-End

Supporting activities:

Suppoiting activities:
Maintain Infrastructure

Build on Capacities
Improve Training &Education

Mobilize Resources Obiactue:
To make information

available
infrastructure, Transport,
Urban Settlements, Building

Risk Management

Assess Vulnerability & Impact

Give knowledge support to policy makers
Strengthen Communication & Outreach
Raise Awareness

Tourism industry

Objective:

To offer advocacy to make
informed decision-making possible

Maslow s Hierarchy of Needs
{original five-stage model)

e oaial sovah mid fulfilnneut

L o e
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Bt gis o e el Lo e eeds

Bl el sition

Fd

Esteem neeils

5

Fisheries Forestry faily. SBfaction. ralati eauiipe wirk mom eie

Agriculture and Egig}r/y

Farming .
Projects Socio-economic Benefit Areas Responsibilities
Initiatives
Programmes
GCOS WMO/UNEP/ UN/Ministerial level Top-Government
operatingarea  UNESCO/FAO/WHO... operating area operating area

operating area v’m‘W ICSU
= e e
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Key Questions

= What kind of decisions need to be made in particular
sectors if they are based on specific time scales?

= What kind of actions are required if you are looking
at particular time scales?

= Which kind of data are needed to make (climate)
infomation available and to support the decision-
making process for sectors important to maintan the
basic life needs, safety and psychological needs ?
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