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Roadmap for the implementation of a Climate Watch System (CWS) in
the WMO region of Europe (RA VI)

I. Workshop statement

Noting the various aspects of vulnerability in the WMO Region of Europe (RA-VI) and the WMO
efforts for enabling Nations to better deal with climate extremes in a changing climate, participants
agreed to establish a CWS in RA VI as an element of Early Warning System based on the general
guidelines provided within the WMO/ CCI technical document on climate watches (WCDMP No.
58/ WMO/TD-No. 1269) and the WMO brochure on “Climate Watch System/ Early Warning against
Climate Anomalies and Extremes” http://www.wmo.int/pages/publications/showcase/documents/
CWS EN vl.pdf

The participants recognized that climate watch activities fit well in the new international and
regional context of climate services and adaptation such as the GFCS, the Nairobi Work
Programme of UNFCCC, the Strategy Plan of RA VI and the National Adaptation Plans of Actions
(NAPAS) in the region.

A Climate Watch System (CWS) is an operational cooperative system for climate early warning
based on existing meteorological facilities and infrastructure at regional and national level. It
involves user in its design, operation and evaluation. A CWS builds on existing weather early
warning systems by adding advisories on climate extreme events such as heat waves, cold waves,
extended heavy precipitations leading to flooding, rainfall / soil moisture deficiency leading to
drought conditions, severe wind storms extending beyond weather scales, extended snowfall, etc.
A CWS purpose is to support sector Early Warning System particularly water resources, agriculture
and health sectors by providing timely climate monitoring and long range forecasting information.

Il. Key issues and specific recommendations
II.1 Format, content & dissemination of climate advisories (climate watches)

i.  Definition of the time scale addressed by a climate watch: starts when weather warnings end
(after 3-5 days), and extends up to several months ahead;
i. A climate watch will be issued based on observed and/ or expected climate anomalies with
indication of duration, update and termination of the advisory;
iii.  Two formats are proposed for RA-VI:
- Generalised advisory for public use,
- Specialised advisory for specific sector users including additional information such as
uncertainty and potential impacts;

I1.2 User aspects of (national) climate watches

i.  Establish an inventory of extreme weather events and their impacts;
ii. Establish a formal mechanism for evaluation of the advisories and user feedbacks, as part of
Quality Management System (QMS);
iii.  Adopt a multidisciplinary approach to enable users to make best use of climate information
including climate watches

1.3 Consider basic infrastructure requirements and needs for (national) climate watch
implementation, including the role of RA VI (Pilot) RCC-Network and the SEECOF mechanism

i.  Address the need for practical tools for downscaling LRF

ii.  Availability and accessibility of data and products including quality information

iii. Best use of existing capabilities and infrastructure such as RCC, GPCs, RCOFs, NMHSs
(meteorological and hydrological [services] [authorities]), ECMFW, EUMETNET, EUMETSAT,
etc. ...



I1.4 Research and development aspects including capacity building

I1l. Action Plan

The following actions were proposed for the short and medium term

Limited predictive skill on monthly to seasonal timescales in most of RA-VI region
There is a need for standardization of definition and characterisation of extreme events
Further development and improvement of meteorological and hydrological models;
Determining climate indices for both monitoring and predicting at different time scales;
Lack of human and technical capacity at NMHS level in some parts of the Region

Action

Who!
responsibility

Timeline

Make presentations in the workshop available as
PDF on the Internet.

Host

Soon

Make the report of this workshop available to the
members.

WMO

6 months

Develop a RA VI Climate Watch template.

Group 1

6 months

Establish a Task Team on the implementation of
CWS in RA VL. WGCH to draft Terms of
Reference.

MG via WGCH

6 months

RCC-CM to liaise with RC-LRF and RCC-CD on
development of appropriate guidance material
and products, including a knowledge data base
on climate extremes and their impacts in the
region, to support national CW Advisories.

RCC-CM

2 years

NMHSs to develop criteria, in cooperation with
users, for issuing CW Advisories.

NMHSs

To finalize through communication with all RA VI
members regional and sub-regional inventories
of hazards to be addressed by CW in our region.

Based on the outcomes of this workshop and
analyses done in for the 2003 CLIPS workshop
(Erfurt), and on WMO DRR data bases.

RCC-CM

6 months

RCC-Network to coordinate establishment of a
standard reference period for CWS in the
Region.

RCC-Network

6 months

RCC-Network to extend their products beyond
the border of RA VI. This might need some
coordination with neighbouring RAs.

RCC-Network

2 years

RCC-CM to also make available underlying
gridded data of their monitoring products.

RCC-CM

6 months

RCC-Network to liaise with the research
community (CCIl, WCRP, EU FP7, ...) to address
research issues relevant for implementing a
CWS.

RCC-Network

2 years

Improvement of hydrological models and
modelling systems.

WCRP, CHy

Long-term
( beyond 2 Years)

Training on Climate Watch and user related

aspects, including communication.

WMO

6 years




. General recommendations

Ensure that appropriate liaison mechanisms are established between GMES (Global
Monitoring for Environment and Security) and the CWS in the region.

To encourage LRF providers, RCCs and observational data owners to consider providing
access to daily data;

To identify a set of requirements for necessary data and indices that should be made available
by LRF, GPCs and RCCs to support implementation of CWS.

Undertake implementation of CWS as a voluntary pilot phase to develop initial best practices
(countries volunteering: Turkey, Serbia, Finland);

Extend RCOF mechanism to other sub-regions of RA VI such as SW-Europe and the polar
region;

CCl accelerates its work on extreme weather and climate events to support implementation of
CWS;

Encourage NMSs and NHSs to establish a dialogue with users and stakeholders.



Session 1 - Key lectures on rising awareness

= The needs and requirements for an efficient climate early warning system - the
agrometeorological perspective

= The need and requirements for an efficient climate early warning system - hydrological
perspectives

= Components of the GFCS Climate Services Information System




The needs and requirements for an efficient climate early warning system — the
agrometeorological perspective.

Kurt Christian Kersebaum

Leibniz-Centre for Agricultural Landscape Research, Institute of Landscape Systems
Analysis, Eberswalder Str. 84, D-15374 Mincheberg, Germany

1. Introduction

Agriculture is one of the most climate sensitive sectors due to the large impact of climate factors on
crop and animal production including forestry. Climate factors such as temperature, radiation and
CO, concentration of the atmosphere define in combination with site conditions (soil, water regime)
and physiological characteristics of crops (physiology, canopy architecture and phenology) the
potential production level of crops. The projected increase of temperature in climate change
scenarios will prolong the length of the climatic vegetation period. However, for many crops an
increase of temperature will accelerate the phenological development which might lead to a
shortened growing season and grain filling period. Depending on the crop specific optimum and the
present conditions photosynthesis might be increased or decreased. Actual yields are usually
below the potential production level due to limiting and reducing factors, which are to a large extent
of climatic nature. Seasonal forecast of risks for agricultural production provide to support decision
making of agricultural actors to improve their preparedness for climatically induced damages and
risks and to help closing the gap between potential and actual yields.

2. Main climatic risks for agriculture

The potential crop production is limited by water and nutrient availability which both depends
significantly on the amount and distribution of precipitation and the evapotranspiration. Heat stress
and drought can significantly reduce crop yields. Extreme events like frost, heat, drought, hail,
heavy rain can lead to yield reductions, e.g. through lodging or complete losses e.g. by flooding or
fire. Furthermore, yields scan be reduced by weeds, pests and diseases which are fostered by
increasing temperatures due to increasing generation frequency per year. Additionally, climate
induced increase of pollutants such as ozone can damage crop canopies and reduce crop Yyields.
Heat stress can reduce crop yields if the actual temperature is beyond a critical temperature during
thermal sensitive phases of a crop, e.g. during anthesis of cereals. Accumulated heat stress during
this period can be used as an indicator for the increasing risk of extreme heat periods for
agricultural crops under climate change scenarios.

Heat affects not only crop production. Animal health depends also on optimal relations of heat and
humidity. Several animal heath indices with defined critical values for cattle, pig and poultry
production like the temperature humidity index (THI) or the enthalpy can be used in forecast
systems to initialise measures, like inside barn irrigation and provision of drinking water to avoid
the excess beyond the critical values.

3. Climate induced damages in agriculture

The important role of climate on agricultural productions is documented in several statistics mainly
from insurance companies. Statistics of insurance companies like Munich-Re show an increase of
weather induced damages in total number of events as well as in the economic amount across all
sectors during the last three decades. Table 1 shows a selection of climatic events with significant
impacts on agriculture in Germany from 1992-2002 (Lindloff 2002).

The heat summer of 2003 caused large economic losses in European agriculture from heat stress
and drought which are particularly estimated for Italy, France, Germany, Spain and Austria in the
order of magnitude of 4-5000, 4000, 1500, 810 and 197 million Euro, respectively (UNEP/DEWA
2004). Main production losses occurred in fodder production across all countries, maize in Italy and
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France and poultry in Spain. The United Hail insurance estimated that in Germany on average
51% (389 million Euro per year) of yield losses are caused by drought followed by hail with 26%
(dlz 2003). In their expert estimates of climate impact on production of important agricultural crops
across environmental zones across Europe Olesen et al. (2011) identified wet conditions during
sowing and harvest,

year | event region area damage (Euro)

1991 | Late frost (sugar beet) Germany 44.000 ha 17,5 Mio €
1992 [ Early summer drought N. and E. Germany 3.2 Mio. ha 1.750,0 Mio €
1993 [ Early summer drought E. Germany 1,5 Mio. ha 600,0 Mio €
1996 | Winter frost damage NE Germany 236.000 ha 50,0 Mio €
1996 | Early summer drought E. Germany 500.000 ha 150,0 Mio €
1997 | Flood Odra lowlands 47.000 ha 15,5 Mio €
1998 | Flood Lower Rhine 15.000 ha 30,0 Mio ha
1999 | Flood Danube 35.000 ha 25,0 Mio e
2000 | Early summer drought E. Germany 1,6 Mio ha 326,0 Mio €
2002 | Late frost (sugar beet) S. Germany 19.000 ha 8.0 Mio €
2002 | Late frost (rapeseed) Altmark 20.000 ha 4,0 Mio €
2002 | Heavy rain, storm Germany 2,7 Mio ha 570,0 Mio €
2002 | flood Danube, Elbe, Mulde 196.000 ha 200,0 Mio €

Table 1: Examples for climate induced damages in agriculture 1991-2002 (Lindloff 2002)

overwintering in the northern areas and drought as main causes of limited winter wheat production
while for maize drought and a limited growing season were estimated as main factors. However,
there are regional differentiations as frost for maize and overwintering for wheat plays only a
significant role in the Northern zones while heat stress for maize is mainly significant in the
Mediterranean and Panonian zones. For the future climate change conditions experts expected an
increase of risk for drought across nearly all zones, of pest and diseases in the Northern zones and
weeds and a shortened growing season in the Southern parts of Europe for winter wheat and
except weed risk the same holds for maize (Olesen et al. 2011). An increase of heat stress was
mainly expected for the Panonian zone. Beside the direct impacts on crop yields indirect losses
and damages of important production factors like increase of erosion and nitrogen losses are
expected for many zones.

4. Options for preparedness

A prerequisite to benefit from an early forecast system is that the early knowledge of climatic
trends opens options for a better preparedness of agriculture. While for some events, especially
hazards, the options for farmers to react are very limited, e.g. for heavy rain and flooding, there are
several options for others like drought, frost, hail or pest and diseases through irrigation, frost
irrigation, hail nets and pest control. Table 2 shows some options to be prepared for different
events and estimates for the required time of reaction. Preparedness for hail can be best achieved
with hail nets. However, these measures are expensive and require a timely installation. Short term
measures against hail like cloud injections are highly controversial because their on-site effects are
not sufficiently proved and their off-site effects are unknown. Although the time to activate
measures for protection in some cases are short, e.g. for irrigation, they require some basic
investments which have to be based on a long term assessment of probabilities of their occurrence,
e.g. of drought or frost events from climate change scenarios. Additionally, water availability within
a landscape has to be assessed on a long term basis to ensure water management which
balances the requirements of different sectors. Insurances against multiple risks in agriculture also
require an assessment of their future probability based on long term scenarios. Agriculture can not
only benefit from forecast of extreme events, like heat, hail or drought which is implied in the term
“early warning”. There are also other options to generally reduce production risks through
management decisions based on early forecasts. This include decisions on the time schedule of
cultivation, e.g. modification of sowing date can consider the probability of late or early frost for
spring and autumn sown crops, respectively. Early forecast may also open the option to modify the
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time of harvest or hay removal within some limited time windows to prevent lodging or costs of
grain or hay drying. Moreover, the change of climate factors may affect decisions on other
agricultural management options. Winter frost for example plays an important role on soil structure
removing soil compaction with consequences also on green house gas emissions like N,O.
Therefore, a decrease of winter frost might have consequences on soail tillage planning in
agricultural management. The selection of crop cultivars which are better adapted to changed
winter conditions like less snow cover which requires more frost hardiness or increasing
temperatures leading to the use of cultivars with lower vernalisation requirements are possibilities
of agriculture to react on a reliable seasonal forecast system. Especially for nitrogen fertilisation a
forecast over several weeks would be helpful for timing and apportioning. Adegate timing of
fertiliser can avoid leaching losses through following heavy rains or reduced efficiency during dry
periods. It can also help for a timely assessment of yield reductions to adapt fertilizer supply to
actual nutrient demand.

event possible measure reaction time
Drought Irrigation 1 week
water management 3 month
Hail cloud injection, hail net Days, weeks
insurance years
Heat (crops) irrigation 1 week
crop calendar, cultivar selection 3-6 month
Heat (animals) drinking water, inside irrigation, air conditioning | Days, week
Frost frost irrigation 1 week
cultivation (sowing, harvest) 1-6 month
Heavy rain fertilisation, earlier harvest (if possible) Days, week
Floods early hay removal, sand bags Days, week
water management month
Overwintering cultivar selection 5-6 month
Mild winters cultivar selection, tillage 5-6 month
Length growing season cultivar selection 6 month
Fire index early monitoring, personal management Week, month
Pests/deseases early monitoring, crop protection Days, week, month

Table 2: weather events, possible measures and their reaction time

Regarding options for early warning there are typical measures for different time horizons of
forecast. A four week forecast can be used for example for planning cultivation, irrigation against
frost and drought, fertilisation (especially nitrogen), hail protection and pest monitoring and
protection, fire monitoring and protection. A seasonal forecast of several months would be suitable
for cultivar selection, planning of crop rotation, cultivation, water management, fertiliser and
pesticide acquisition, hail nets and manure management.

4.1 Requirements on early warning systems

Efficient early warning for agriculture needs first of all that they are regularly and timely updated
and disseminated. This requires a well established information infrastructure which uses multiple
media for dissemination (broadcast, TV, fax, mobile phone, internet). Furthermore, the indicators
which are used should be easy to understand for farmers. This requires that pure climate
information has to be transformed into end users (farmers) interests e.g., by using models (e.g. for
soil water availability, pest development, crop growth). Options for protective actions should be
given and recommendations for actions should be linked to the forecast which have to be
sufficiently proved in reality. To develop such a system the participation of the end users is an
important prerequisite.
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The need and requirements for an efficient climate early warning system - hydrological
perspectives

Markku Puupponen

Finnish Environment Institute

The starting point should be stressed strongly: meteorological and hydrological communities must
cooperate closely in order to produce and develop predictions and warnings on water resources.
Here the meteorological input is observations and forecasts on the atmosphere processes,
whereas the hydrological contribution is observations and forecasts on water resources, and also
assessment of related risks. Often the development of water resources can be controlled by
management. You can hardly manage the atmosphere, but you can manage water use and
reservoir outflows.

Hydrological models, forecasts and warnings use both meteorological data and forecasts. In many
hydrological applications, long-term or seasonal water resources predictions are needed — even if
weather/climate products were nor available for that time span. Meteorological contribution is
highly important for most hydrological services, and for the quality forecasting and prediction
services they are crucial.

Water related hazards or damages can be developed due to natural processes such as momentary
extremes (short-term forecast) or prolonged exceptional conditions (long-term forecast). But they
can be also caused by human failures like poor land use planning, forecasting or management.

Long-term weather forecast has significant value for water management, if (1) there are major
artificial or natural reservoirs that can be regulated, (2) there is significant water use, and the
resource is scarce, or (3) prolonged exceptional hydrological conditions lead into significant
potential damages. It should be noted that in densely populated areas, exceptional conditions
always lead into very serious consequences. Important fields of long-term weather forecast
application in hydrology are dry spells (low water levels and drought), heat waves (high water
temperatures and ecological impacts), cold spells (ice and economic impacts), and high
precipitations (high inflow volumes into reservoirs).

Application of long-term weather forecasts to hydrological models has been tested in large Finnish
lake systems, where seasonal hydrological predictions are highly relevant and important due to
large reservoir capacities and related possibilities for lake regulation. In these studies, the
performance of seasonal weather forecast (90 days ECMWF Ensemble Prediction System
forecast) was compared with traditional statistical weather forecast (10 days EPS plus 80 days
statistical forecast based on 50 years climate, and including a temperature correction for climate
change).

Figures 1 and 2 show some results of seasonal forecasts for the Lake Saimaa water level (Lake
Saimaa is the largest lake of Finland). Figure 1 gives an example of a successful seasonal weather
forecast and its application. A seasonal (90 day) weather forecast, made in late November 2008,
proposed much higher air temperatures and precipitations than a traditional statistical forecast. As
the early winter was warm and rainy, the water level forecast based on the seasonal weather
forecast was very close to the observed value in late February. The rest of 2009 (air temperatures,
precipitation) was rather close to long time statistical means, and therefore, the performance of
statistical weather forecasts in hydrological applications was better than that of seasonal forecasts
(figure 2).

It is clear that in the case of extreme conditions and biased seasonal forecasts, uncertainties of
seasonal predictions are higher than inaccuracies of statistical forecasts. The more reliable
seasonal weather forecasts are, the better is their performance in hydrological forecasting
applications.



Water level forecasts done 25. Nov 2008
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Figure 1: Comparison between two water level forecasts for the Lake Saimaa, Finland. They are
based on a seasonal and a statistical weather forecast. The blue line is the mean (50 %) forecast,
and in the case of seasonal forecast, the predicted water level in late February is very close to the
observed value. In the case of statistical forecast, the deviation is large, as the statistical model is
proposing a much too low water level.



Follow-up of the inflow forecast
inaccuracy (Lake Saimaa 2009)
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Figure 2: Daily values of 90 day inflow forecasts and the observed inflows of the Lake Saimaa in
2009. The thin blue line is the mean (50 %) the forecast, and the thick black line is the observed
value. The left graph shows seasonal forecasts, and the right graph includes statistical forecasts.
In the early 2009, the performance of seasonal forecasts was better, but during the rest of the year,
the statistical forecast was more successful.
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Components of the GFCS Climate Services Information System
Peer Hechler

WMO, Geneva, Switzerland

World Climate Conference-3 (31 August — 4 September 2009, Geneva/Switzerland) decided to
establish a Global Framework for Climate Services (GFCS) to strengthen the production,
availability, delivery and application of science-based climate prediction and services. The GFCS
consists of five pillars mainly following the cycle of climate service generation and delivery: (i)
Observations component, (ii) Research, Modelling and Prediction component, (iii) Climate Services
Information System component, (iv) Climate User Interface Programme component and — as a
cross-cutting component- (v) capacity building.

The Climate Services Information System (CSIS) is the component of the framework that is
designed to routinely generate climate information which users need for the decisions they have to
make. WMO is -and will be- contributing significantly to this GFCS component. Relevant current
strengths include (i) WMO'’s Global Data Processing and Forecasting System (GDPFS) with twelve
WMO Global Producing Centres for Long-range Forecasting (WMO GPCs) and two associated
Lead Centres on Long-range Forecasting Multi-Model Ensembles (LC-LRFMME) and on Standard
Verification System for Long-range Forecasts (LC-SVSLRF) as well as two designated WMO
Regional Climate Centres (WMO RCCs), (ii) regional institutions, such as Drought Management
Centres, the African Centre of Meteorological Applications for Development (ACMAD), the IGAD
Climate Prediction and Applications Centre (ICPAC), the Centro Internacional para la Investigacion
del Fenémeno de El Nifio (CIIFEN) etc., (iii) provision of standards and best practices, e.g. through
its Technical Commissions for Basic Systems (CBS) and for Climatology (CCI), and (iv) WMO El
Nifio/La Nifia Updates. Future WMO contributions to the CSIS comprise (i) elaboration of concepts
on National Climate Services (NCSs) and National Climate Centres (NCCs), (ii) extension of WMO
GPCs and WMO RCCs to cover all climatic regions, (iii) expansion of RCC operations to cover
regional climate change scenarios, and (iv) development of additional global climate updates.

The following paragraphs provide a brief overview of some of the components mentioned above.

The function of WMO Global Producing Centres for Long-range Forecasting (WMO GPCs) is to
provide global-scale long-range (mostly seasonal) prediction information for WMO RCCs, RCOFs
and NMHSs. Their services are provided according to defined WMO standards and criteria. WMO
GPC minimum products comprise probabilities for tercile categories of 2m temperatures,
precipitation and sea surface temperatures (all global coverage) for forecast ranges of at least 4
months, issued at least quarterly. Associated Lead Centres on Long-range Forecast Multi-Model
Ensembles and on Standard Verification System for Long-range Forecasts provide WMO GPC-
related ensemble products and verification information respectively.

WMO Regional Climate Centres (WMO RCCs) are Centres of Excellence, which perform
operational regional-scale climate functions in the domains of Long-range Forecasting, climate
monitoring, climate data and training (all mandatory functions). Highly recommended functions
comprise domains of climate projections, co-ordination, capacity building and Research &
Development. RCCs are complementary to, and supportive of, NMHSs, which will deliver all
warnings and national-scale products. Mandatory WMO RCC products comprise assessment of
WMO GPC products, regional and sub-regional seasonal outlooks, consensus outlook statements,
verification datasets, climate diagnostic bulletins, reference climatologies, regional climate data
sets etc.

Regional Climate Outlook Forums (RCOFs) bring together national, regional and international
climate experts, on a regular basis, to produce regional climate outlooks, based on input from
global and regional producers of climate information (such as WMO GPCs and WMO RCCs) as
well as from NMHSs from the region concerned. The RCOF mechanism (i) covers regions of
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common climate characteristics, (ii) ensures consistency in access to, and interpretation of, climate
information, (iii) facilitates close user interaction to jointly assess the likely implications of the
outlooks, and (iv) provides training on Long-range Forecasting, communication of climate
information etc. Currently, more than a dozen RCOFs are active around the world.

WMO EI Nifio/La Nifia Updates have been issued on a quasi-regular basis over the past more than
a decade, providing useful information on these events of significant importance to regional climate
impacts around the globe. Efforts are under way to expand these Updates to a quarterly
publication on the observed status and potential evolution of the global climate in terms of 2m
temperatures, precipitation, Sea Surface Temperatures and significant events.

Regional WMO Climate Watch Systems are designed to detect, monitor and predict climate
anomalies and related extremes, which might have a negative impact on societies. Fed by global
and regional guidance products such as from WMO GPCs, WMO RCCs, RCOFs, WMO Climate
Watch Systems enable NMHSs to issue related national climate advisories to users as a climate
service.

WMO RA VI existing capabilities relevant to CSIS include, beside others, the WMO RA VI Pilot

RCC-Network, the Southeast European Climate Outlook Forum (SEECOF) mechanism and four
WMO GPCs situated in the region.
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Session 2 - International and regional projects and activities relevant
to Climate Watch Systems

=  WMO Climate Watch System
= Global reanalysis for climate monitoring at ECMWF
= Climate monitoring and analyses in the European context

= The WMO RA VI Pilot Regional Climate Centre node on Climate Monitoring (RCC-CM):
Products and Services

= The SEECOF mechanism

= South-East European Virtual Climate Change Centre Initiative - Climate watch
preoperational phase
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WMO Climate Watch System

Omar Baddour,
Chief Data Management Applications Division

Observing and Information System Department, WMO, Geneva, Switzerland

1. Introduction

Inter-annual variations can affect global and regional atmospheric and oceanic circulation. Many of
these variations are recurrent and are usually depicted with well known climatic patterns such as
the El Nifio Southern Oscillation (ENSO), the North Atlantic Oscillation (NAO), warming/cooling of
Sea Surface Temperatures (SST) in the tropical oceans, strengthening/weakening of the upper
level Jets, etc. They correlate significantly with the departures from the mean state of climate
parameters at monthly, seasonal and annual time scales and with the onset of extreme climate and
weather events leading to direct and indirect consequences on lives, goods, properties and the
well being of societies. Droughts, heat waves, cold waves, flooding, extreme wind storms, land
slides, bush and forest fires, costal erosions to list just these are the most popular induced impacts
which may be triggered by one or several of such anomalies. In the context of global warming
these extremes are expected to become in the future more frequent, more severe and gaining
more geographical extend than usually known (IPCC 4AR). Some of the observed increase in
climate extremes already fit in these projections.

Setting up an efficient warning system against climate anomalies and related extremes has been
for more than a decade a focus of the WMO and the NMHSs to improve climate risk management
capabilities among nations. Such climate warning system e.g. climate watch systems are
designed to provide advisories (climate watches) to inform the users, particularly those involved in
natural hazards preparedness, mitigation and response on ongoing, pending and/or expected
climate anomalies and their negative impacts. To this effect, National Meteorological and
Hydrological Services (NMHSs) should be adequately equipped and prepared to continuously
monitor and assess the state of the climate, evaluate available long range forecasts, and where
conditions warrant provide to the users concise and understandable climate early warning
information at weekly, 10-day, monthly, and seasonal time scale.

The Commission for Climatology in its thirteenth session (CCI-XIII) in 2001 recognized the need for
enabling the delivery reliable warnings and monitoring products, of extreme events related to
climate and investigating the development of climate watch systems.

WMO Congress-XIV, 2003 emphasized the importance of eliminating confusion and of minimizing
duplication in the provision of operational products related to warning services and requested CCI
with CBS to develop a guideline for climate watch systems. The guideline was published in 2004
and aimed at providing the essential elements of a climate watch system including its technical
components as well as organizational aspects (WCDMP-No0.58, WMO-TD No. 1269). Furthermore
the commission for climatology in its fourteenth session clarified some definition aspects of a
climate watch and made clarification about responsibilities for issuing climate watches:

(a) Climate watch was a system consisting of a set of functions and responsibilities, providing
information on the status of climate, and foremost on its possible negative impacts;

(b) The climate watch system did not imply or require creation of new entities to run climate watch
activities;

(c) Climate watch advisories were to be issued by NMHSs to their users;

(d) Regional climate entities would assist NMHSs by providing regional climate products to NMHSs.
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The guidelines and the clarification of CCI paved the way toward the start of implementation of the
system at regional and national levels. In this regards, WMO congress issued Resolution 12 (Cg-
XV) 2007 on WMO priorities on climate monitoring which included the implementation of climate
watch systems.

The need for moving from "crisis management” to implementing anticipatory measures "risk
management” against extreme climate events with high socio-economic impacts, the major
advance in the scientific understanding of the processes and causes of inter-annual climate
variability, and the improved technical ability in observing, monitoring and predicting the state of
the climate constitute the main justification of proceeding with climate watch implementation.

Example of annual average impacts during the period 1980-2008 caused by heat waves and cold
waves recorded (source http://www.preventionweb.net )

Impacts Heat wave Cold wave
IAverage number of people affected per year 159,118 6,875,103
/Average economic damage per year (US$) 758,000,000 203,000,000

2. Concept of Climate Watch System
A- Purpose of an operational Climate Watch System:

* To monitor climate anomalies and related extremes;

e To produce and disseminate climate advisories (climate alert bulletins) on significant
ongoing or foreseen climate anomalies;

* To heighten awareness among relevant users to initiate preparedness measures;

¢ To interact with the users prior, during and after the Alert episode

The routine tasks are based on climate monitoring, long range forecasting and producing outputs
and services enclosing the issuance and dissemination of climate advisories (climate watches) to
the user communities on ongoing or foreseen climate anomalies. The characterizations of these
tasks are considered below:

2.1 Climate monitoring

The availability of quasi-real-time and historical climate observations is necessary for an efficient
monitoring and forecasting of extreme climate events. Monitoring climate extremes usually requires
high-quality and high resolution data. Therefore a good quality observation network able to capture
the space and time features of climate events is hecessary. At national level, such network should
be manageable in an integrated way including central real time data collection system and robust
climate data management facilities. This infrastructure should enable a quick access and retrieval
of current and historical data along with adequate applications to perform climate analysis to the
required accuracy. Climate data bases and users data bases need to be set up together to analyze
climate hazards and related impacts; the use of GIS helps integrating both data bases in an
efficient manner and allows customized criteria for climate watches. Climate monitoring has been
strengthened by using space based observations which provide useful environmental information
needed to assess the intensity and the extent of climate related hazards. In RA-VI there are
advanced infrastructure and facilities providing useful climate monitoring products and services;
e.g ECMWF in Reading, UK, the RA-VI RCC network including climate monitoring node at the
Deutscher Wetterdienst (DWD) in Germany as well as the Eumetsat-Satellite Climate Monitoring
Facilities, CM-SAF at DWD
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2.2 Long range forecasting

The system uses also long range forecasting products which are provided by Global Producing
Centres (GPCs), Regional Climate Centres (RCCs); and consensus forecasts provided by the
existing regional mechanisms such as the Regional Climate Outlook Forums (RCOFs) should be
considered whenever made available. Adaptation and downscaling of these products at the scale
pertinent to the geographical scope covered by climate watches are also required and should be
based on scientifically sound techniques and methods. For RA-VI, some of these facilities and
mechanisms have been operating for several decades, including the ECMWF and the RCC
Network including a node on Long range Forecasting, and the establishment recently of the South
Eastern Europe Climate Outlook forum (SEECOF)

2.3 Outputs

The outputs of a climate watch system include initial climate watches outlining the ongoing and/or
expected climate anomaly; updating statements at users-agreed time intervals informing them on
the progress of the anomaly; and final statements stating the expiration of the warning. The content,
format and dissemination plan of climate watches should consider specific purposes and
geographical scope as required by the target users. It is also important that the system includes a
verification procedure of its performance and that verification should be carried systematically as
an integral part of the system operation. Users should be informed on the verification results on
regular basis. This enables building a trust between the issuing organization and the users and to
assess the effectiveness of the criteria which were jointly set up with them. On the long term the
verification allows a knowledge asset needed for performance improvement.

Example of a climate watch

Australian Government

Bureau of Meteorology

INITIAL CLIMATE WATCH
Bureau of Meteorology National Climate Centre

CLIMATE WATCH FOR RAINFALL DEFICIENCY

Climate Watch valid for South Australia and western Victoria.
Issued on 3" July 2008

valid until 4™ August 2008

Areas of serious to severe rainfall deficiencies across South Australia and western Victoria are likely
to persist during the coming season. Most of SA and western Victoria have recorded rainfall totals in
the lowest decile range for the thirteen-month period from 1% June 2007 to 30™ June 2008. The
outlook for the next three months, July to September, derived from the Bureau of Meteorology’s
statistical forecast model, shows that the chance of exceeding the median rainfall is only between
30 and 40% for these areas affected by rainfall deficits. Outlook confidence for this forecast is
moderate over northern and central SA, with a skill level of around 60%. The confidence level for
western Victoria low, although in several areas the July to September rainfall total would need to be
decile 8 or higher for the deficits to be removed.
These figures meet or exceed the criteria for a rainfall deficit Climate Watch for this region, being:

- Rainfall for the past three or more months: decile one or lower.

- Chance of rainfall being greater than the median: 40% or lower.

- Forecast skill score: 55% or greater.

Climate situation: Sea surface temperatures in the central equatorial Pacific have gradually
increased over the previous two months and are now generally close to average. The final
remnants of the 2007/08 La Nifia event continue to linger in the western Pacific, although the overall
ENSO state is rated as neutral. A majority of computer models in a recent survey indicated that
neutral conditions are likely to persist for the next three to six months. However, these same models
show that a positive dipole of Indian Ocean temperatures (IOD) may persist for a few more months.
This phase of the 10D has been linked with reduced rainfall over central and southeastern Australia.
This Climate Watch is expected to be updated on or before 4" August 2008. For further information
please contact Grant Beard (03) 9669 4527
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Aunstralian Government
Burean of Meteornlogy

Rainfall Deficiencies: 13 months

1 June 2007 to 30 June 2008
Distribution Based on Gridded Data
Product of the Mational Climate Centre

Rainfall Percentik: Ranking
10
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Sevare
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Pusiralian Buroau of

The heading
Issuing organization
Name of warning, Area affected,

Date and time issued, Period of
validity

Climate situation

Information on update advice, NMS
contact details

List of attachments

Iesund; Q207008

Warning
message

IMITIAL CLIMATE WATCH

Bureau of Meteorology
Mational Climate Centre

CLINVIATE WATCH FOR FATWNFALL DEFICIENCTY
Climate Watch valid for southawest Cueensland, novthrarest Mew South Wales.
Isswed on 2 March 2004
Valid until 2 Apail 2004

aware of expected severe rainfall deficiency over the area of southwest Queen=zTand
narthwest New South Wales. This region has experienced rainfall m the lowrest decile range
averaged over the last three months, The cutlook for the next three menths, derived from the
Bureau of Matzorology's statistical foracast model, suzgest that the chance of exceading the
tan rainfall s 20%% for this region. Outlock confidence for this forecast 1s particularly high,
with a 5kt vzl above 63%.

These fimuwes meet or excesd the criteria for a rainfall deficit Climate Watch for this region,
beaing:

- Eainfall for the previous three months: decile one or lower.

- Chance of rainfall being zreater than the median- 40%0 or lower.

- Forecast skill score: 55% or greater.

Climate situafion: Sea surface temperatures in the centizl equatorial Pacific have increased over
the previcus two months. Thers 1s the strong chance that warm state ENS0 conditions ave likely
to evenmate Fight out of fwelve computer modals surveyed sugzast the likelihood of El Misic
by June 2004, There is a stvong relationship between El INnio and low ramnfall m this region for
this time of the year

This Climate Watch is expected to be updatad on or before 2 Apail 2004,
For further information please contact Grant Beard (03] 9669 4527

Attachments:
- Eegional map lughlighting the area coversd by this Climate Watch
- Banfzll decile map of Australia for the most recent three months
- Latest seasonal climate outlock
- Ramnfall skill map covering the coming three menths
- Map of recent weskly sea surface temperatne anomalies for the Pacific
- Plhumes of forecast Mined 4 sea surface temperature anomalies
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B - Requirements of a CWS

Issuing organization

Operational components

Data& Climate Monitoring Long-range
Observations & Analysis Forecast
Criteria Strong
Content & partnership
Format and feedback

1

Dissemination

-

User community

A

The issuing organization (NMHS) needs to meet a minimum set of requirements for operating
climate watch. It should be able to run the following climate functions on operational basis:

Provide timely observations of current climate conditions for their areas of responsibility and
adequate historical climate data;

Perform timely monitoring and analyses of current climate anomalies;

Access to current global climate forecasts and the technical capabilities to interpret and
downscale them to their region;

Deliver probabilistic climate forecast products that are understandable by the user
community;

Continuously update records of past forecasts and analyses of past forecast performance;
Employ effective methods for the routine dissemination of climate information to user
groups and sectors;

Develop active collaboration and feedback mechanism with the user community to provide
guidance for the design of climate watches and evaluate their effectiveness.

If some aspects of these requirements are lacking, they need to be developed. There are two
aspects to consider simultaneously when planning for building capacity in climate watch systems.
One aspect includes those activities required to ensure that NMHS personnel have the capabilities
to operate climate watch system. The second is building capacity of the users which requires
dedicated and sustained efforts that are best achieved by regular interaction and partnership. This
aspect needs a parallel outreach program to ensure an adequate use of the system outputs and
understand its limitation and where improvements are expected to be made.
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4. WMO Supporting programmes and activities

4.1 Global products

At global level, the WMO World Climate Data and Monitoring Programme (WCDMP) facilitate the
international efforts in climate data and climate monitoring. It produces the WMO annual
statements on the status of the global climate which highlight major global and regional climate
anomalies occurring during the year. This publication and others provide users which operate at
global, regional and national level useful information with respect to the geographical extent and
time frame of various climate extremes such as droughts, heat waves, flooding, heavy
precipitations and tropical cyclones. In parallel, efforts have been taken to build NMHSs capacities
in climate data management, data rescue and, currently in implementing climate watches in
developing and least developed countries.

Since 1997 WMO has been issuing the “El Nifio Update”, it is the fruit of cooperation between
WMO and the International Research Institute for Climate and Society, with contributions from
many meteorological services and regional centres and organizations. The El Nifio updates are
coordinated by the WMO World Climate Applications and Services Program (WCASP). On another
hand, WMO has established procedures and guidelines for the designation of WMO Regional
Climate Centers (RCCs). These centres are the main regional WMO operational climate
institutions which provide regional products e.g. climate analysis, long range forecasts as well as
regional data sets and maps. These products serve as input to operate climate watch systems by
NMHSs at national levels. RCC designation process has already started in region Il and VI.

4.2 WMO regional workshops on climate monitoring including the implementation of climate watch
systems

The WMO executive Council (EC-58, 2006) called WMO to assist in developing regional seminars
and workshops on climate monitoring and watch systems in the regions. The goal is to ensure that
NMHSs and regional climate institutions make use of best practices in delivery, provision and
evaluation of climate watch advisories, and implement best practices in managing efficiently and
seamlessly the interaction among the three involved parties: Regional institutions, NMHSs and
Users. The workshops have typical structure of 4 days agenda covering global, regional and
national presentations. The structure includes parallel working group session to address the
implementation aspects considering the regions specific concerns and requirements.
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|DAY 1 |

Climate variability and climate change; key issues
Climate variability and climate change; regional perspective
Extreme climate events risk assessment and management including user need

Climate Watch Sistems: Conceit, iuriose and reiuirements

Climate monitoring, available products and ENSO Alert Systems
Long range forecasting; Methodologies and available products
Regional climate institutions

Day 2

- Climate Data and Observation, Climate Monitoring, Long range forecasting systems
and methods

- User activities in support of Climate Risk management and early warning systems
including

- Data bases and, preparedness and mitigation procedures (for drought, flooding, heat
waves, heavy precipitations, dry spells, cold waves, etc...)

Panel Session: Addressing sector vulnerability, needs and requirements for early
warning, communication mechanisms, and timeliness of climate advisories.

Focus is made on the following extremes:

> Extreme precipitations including snow extremes and flooding

> Extreme wind storms

> Heat waves

> Dry spells and droughts

DAY 3

GROUP I: Format, content and dissemination of climate advisories
GROUP IlI: Basic infrastructure requirements and needs for climate watch
implementation

GROUP llI: User aspects

GROUP IV: Research and development

DAY 4
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Figure: Workshops organized in 2008 - 2011

4.3 Perspective for 2011-2014

1 - Complete the Workshop series to cover all regions

2 - Follow-up on implementation of CWS through RA WGs and review workshops

3 - Development of knowledge w.r.t definitions, methodologies and standards for climate extreme
events

4 - Development of standard template for national climate monitoring products
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Global reanalysis for climate monitoring
at the European Centre for Medium-range Weather Forecasts (ECMWF)

Paul Poli and Dick Dee

ECMWEF, Shinfield Park, Reading, RG2 9AX, United Kingdom
http://www.ecmwf.int/research/era

1. Introduction

Since its creation more than thirty years ago, the European Centre for Medium-range Weather
Forecasts (ECMWF) has consistently improved its capacity to monitor and predict the weather to
serve the needs and requirements of its Member States, partners, and clients. At the core of this
capacity are a numerical weather prediction model and a data assimilation system, supplied with
observations, collected world-wide and exchanged under the auspices of the WMO and then
archived at ECMWF, using large computing and data storing facilities. Monitoring and predicting
the weather has resulted in long time-series of products, increasingly used as proxies for long-term
records, reaching beyond the traditional synoptic weather community of founding members.

2. Global reanalysis
2.1 Rationale

Monitoring the global weather at ECMWEF is achieved by the continuous operation of a real-time
data assimilation and prediction system. However, the succession of revised and improved
practices in this area over time means that the products generated in this fashion also inherit
upward jumps in quality over time. This hinders their application in climate studies. To alleviate that
problem, the analysis of past observations up to the present times is regularly repeated in a
consistent fashion, using a method called reanalysis, whereby a fixed version of a data assimilation
and prediction system reanalyses several decades of observations.

2.2 Methodology

The data assimilation methodology used to extract information from the observations in reanalysis
brings about various advantages. The observation error assumptions on precision (standard
deviation of the error) and accuracy (bias of the error) are explicit (i.e., not ignored) in the data
assimilation methodology; we note that it is otherwise generally difficult to account for such
uncertainties in climate studies in a comprehensive and systematic way. The quality control rules
to screen observations are set for the entire duration of a reanalysis and decisions are mostly
observable-dependent; this guarantees an equal treatment of all observations of a given type. The
reanalysis gridded products feature no gaps in time or in space and are consistent in space and
between the various analyzed variables (wind, temperature, humidity, surface pressure); these
products are thus used to better understand climate variability and explore spatial/time/cross-
variable relationships. One may point for example to the great recent improvements regarding
weather variability in Europe and the influence and regimes of the North-Atlantic Oscillation — such
research greatly relied on reanalysis datasets. Finally, the residual fit of the reanalysis to
assimilated observations is a very good indicator of the quality of the gridded products and the
observations; these residuals can thus be exploited to further understand discrepancies in the
observing system, and also to isolate natural phenomena that are not understood (observed, but
not present in the gridded products)

2.3 Reanalysis projects and ERA-Interim

Past reanalyses at ECMWF include the First Global Atmospheric Research Program Global
Experiment (FGGE, covering 1979-1980), ERA-15 (covering 1979-1993), ERA-40 (covering 1957-
2002), and now ERA-Interim (covering 1989 to the present). The extension of ERA-Interim in near-
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real-time runs twice: a first-look with a one-day lag catches possible observation ingest problems,
while the production runs ten days later. That production can be rerun in case of problem before
the products are disseminated. The products are released with a lag of two to three months. This
procedure yields one month of verification available ahead of each additional month validated for
release. Overall this procedure means that products are inspected three times.

2.4 Applications and users

The continuation of ERA-Interim products into the present allows users to rely on a 21+-year
product depth. This makes it possible for them to develop applications for further downstream
users who need to put weather events into the climate context. Overall, as of November 2010 there
are more than 5000 registered users of ERA-Interim, working in various fields, such as weather,
climate, insurance, disasters, health, industry, water, energy, ecosystems, agriculture, biodiversity.
A user survey will be planned to determine the proportions of these various applications.

2.5 Climate monitoring application

One indication of the recognition of reanalysis as a viable tool for climate monitoring is given by the
climate community itself. The State of the Climate, published yearly by the American
Meteorological Society and the U.S. National Oceanic and Atmospheric Administration (NOAA)
features in 2010, for the first time, maps of anomalies for the previous year (2009) for lower-
tropospheric temperatures generated by a reanalysis (ERA-Interim). Table 1 shows the essential
climate variables (ECVs) considered in that issue for global maps. Reanalysis can in fact produce
10 out of the 12 ECVs considered. So far, only 4 of them have been compared to in situ
observations.

. . . Reanalysis Comparison of
Essential Climate Variable reanalysis product to
product? | . .
in situ data conducted?
Lower stratospheric temperature Yes No
Lower tropospheric temperature Yes Yes
Surface temperature Yes Yes
Cloudiness Yes No
Total column water vapour Yes No
Precipitation Yes Yes
River discharge Yes Yes (a few basins)
Mean sea-level pressure Yes No
Wind speed Yes No
Ozone Yes No
Fraction absorbed photosynthetically active radiation No N/A
Fire radiative power No N/A

Table 1: Essential Climate Variables (ECVs) shown in State of the Climate in 2009, Plate 2.1
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Figure 1: Temperature anomalies from various sources (in situ data for the Hadley Center,
NOAA/NCDC, and NASA/GISS), and ERA-Interim. Note the great similarities between the patterns
(though the climatology reference time periods are different), such as, for example, the heat wave
over Western Russia, and the cool pattern over central Russia

2.6 Conclusions and future directions

Reanalysis leverages on past investments and practices in meteorology; this activity consequently
increases the value returned to societies in their maintaining and operating a Global Observing
System (GOS). Thanks to studies that have demonstrated its viability to reconstruct observed
climate variability, the awareness of the importance of reanalysis to complement traditional
climatology is rising. However, plans for sustained global reanalysis are yet to be finalized. Also,
the quality of reanalyses is ultimately limited by the availability of good quality observations and so
depends on continued observation collection practice.

The continuation of reanalysis in near-real-time enables users to quickly realize the climate
importance of weather events, and could become a resource to help develop tools to assist in
hedging weather risks, including in the framework of a changing climate.

Improving the quality of reanalysis for dates before the well-observed satellite era (1979-onwards)
has led reanalysis communities to engage and promote data recovery efforts. An example is the
20" Century Reanalysis project with the ACRE initiative. The ERA-CLIM proposal (tentative dates
2011-2013) coordinated by ECMWF will also engage in this direction with partners including
Russia, focusing on upper-air observations before the International Geophysical Year (1957).
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Climate monitoring and analyses in the European context
Gé Verver and Albert Klein Tank

Royal Netherlands Meteorological Institute (KNMI)

Systematic observations of climate variables are critical for our understanding of the processes
that determine the climate. Knowledge on long term trends and climate extremes are increasingly
needed because of the potential impacts on society. Long series of observational data are used to
put extreme events in historical perspective. Observations are also needed to verify and calibrate
models and satellite instruments. Reliable model projections of future climate can only be made
with models showing good skill in representing current and past climate, demonstrated by a
comparison of model data with observations.

An illustrative example is the exceptionally hot European summer in 2003 (figure 1), which led to a
large number of heat-related deaths. These high temperatures did not occur in a control run by a
regional climate model covering the last 30 years and also not in European observations over the
last 140 years (Schar et al. 2004). Climate models however project that these temperatures will be
close to normal by the end of the 21 century.

E-0BS TX 04-08-2003

Figure 1: Maximum temperature on the warmest day (averaged over the entire domain) in Europe:
4 August, 2003. (Source: E-OBS, KNMI).

European Climate Assessment and Dataset

Current surface in-situ data provide information often with high precision and time resolution. Even
in the satellite era, surface observations contain essential information that cannot be provided by
other platforms. Valuable information on the history of European climate is provided by the
European Climate Assessment and Dataset (ECA&D, http://eca.knmi.nl). Extreme events in
Europe with large impacts are put in their historical context. For every ECA&D station, a total of 50
indices have been calculated that can be accessed via the web in a user-friendly way. Each index
describes a particular characteristic of climate change (both changes in the mean and the
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extremes). An example product is given in figure 2, showing the anomaly of the number of frost
days in January, 2009.
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Figure 2: A particularly cold spell over western Europe occurred in the winter of 2008/09. This
picture shows the number of frost days in January, 2009, where the minimum temperature is below
0T. Large parts of Central Western Europe show 10 more frost days in January 2009 compared to
the long term average (Source: ECA&D)

E-OBS

Daily gridded observational datasets for precipitation and temperature in Europe are made
available in the E-OBS database (http://eca.knmi.nl). It has originally been developed as part of the
ENSEMBLES project (EU-FP6) and is now maintained and elaborated as part of the EURO4M
project (EU-FP7, see below). European temperature depicted in figure 1 is an example of such a
gridded data product.

Observations from space

Satellites provide a vital means of obtaining observations from the climate system. Over the
oceans and sparsely populated areas satellite instruments are often the only data source. An
example of a high-resolution precipitation product for Europe from the Meteosat SEVIRI imager is
given in figure 3.
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Figure 3: The percentage of time in which precipitation occurred, as derived from SEVIRI for the
period May to August 2006. Western Europe and mountainous regions stand out with a relatively
high percentage of wet days (Source: KNMI).

L | . . o
m EURO4M (European Reanalysis and Observations for Monitoring,

I . EURO4M http://www.eurodm.eu) is an EU funded project that combines
observations from satellites, ground-based stations and results from
comprehensive model-based high-resolution regional reanalyses.

EURO4M is a collaboration of 9 European partners, lead by KNMI, and runs from April 2010 until
March 2014.

The innovative and tailored products and the high-resolution datasets that are produced by the
EURO4M project improve the climate change services for society and support adaptation to a
changing environment. Whilst EURO4M provides time series showing the changes in climate over
time, the project also enables to report in near-real-time during emerging extreme events.

EURO4M is an important building block for GMES (Global Monitoring for Environment and

Security), the European initiative for the establishment of a European capacity for Earth
Observation.
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The WMO RA VI Pilot Regional Climate Centre node on Climate Monitoring (RCC-CM):
Products and services

Peter Bissolli

Deutscher Wetterdienst (DWD), Offenbach, Germany

1. Introduction

Regional Climate Centres (RCCs) are centres of excellence that assist WMO Members in a given
region to deliver better climate services and products and to strengthen their capacity to meet
national climate information needs. The RCC node on Climate Monitoring (RCC-CM) in WMO RA
VI offers the following kinds of products:

=>» climate maps (visualisation)

= climate time series, trends, diagrams, statistics

=> reports (reviews, significant weather events, climate assessments)
= climate watch (warnings of upcoming climate events, in development)

This means that the RCC-CM does not provide “raw” climate data (this is done by the RCC node
on Climate Data), but evaluated products which show information of added value compared to the
data themselves.

The services of RCC-CM comprise the production and

distribution of climate monitoring products and

information. These can be products concerning the

whole WMO RA VI or a sub region of it. National climate

monitoring products (concerning only one country of RA

VI) are not generated by the RCC-CM as this is already

done by the National Meteorological and Hydrological

Services (NMHSs) themselves, but these national ey v
products can be distributed via the RCC-CM to other T ma
NMHSs, other RCC-nodes, RCCs of other Regions, Germarny
global monitoring centres, or, if agreed by the NMHSs,

also to the general public. In addition, the RCC-CM

services also include information and guidance on ""“L‘;:‘}:f:“"'"
methods and products, co-operation with other RA VI

activities and training, research and development of new

products.

Meteo-France

Fri

In RA VI, the RCC is a network with each node s
consisting of a consortium of RA VI Members and one or
two Members acting as a leading centre. In the case of KNMI
RCC-CM, the NMHS of Germany (Deutscher Methoriands
Wetterdienst, DWD) has been nominated as the leading
centre. The other consortium members (in alphabetical
order of the countries) are the following NMHSs: ”’g:ﬂ‘_:fgf;“’:ﬁ:”;;ﬁg'}“”
Armstatehydromet (Armenia), Météo France (France), ' SJM J

KNMI (Netherlands), the Republic Hydrometeorological
Service of Serbia (RHMS) and the Turkish State :
Meteorological Service (TSMS). il ok ":;?;EW“ bl

Feirkiy
2. Product overview

RCC-CM products are defined in detail in the implementation plan of the RA VI RCC network. In
the following, just an overview of already existing products shall be given.
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2.1 Web distribution platform

A new RCC-CM website has been set up under the DWD domain www.dwd.de/rcc-cm . It contains
the relevant documents, recent news, contact details of the consortium members, information
about meetings, some further links and, last but not least, an access to the products.

Part of this new site is the portal ECSM (European Climate System Monitoring): www.dwd.de/ecsm.
This portal gives access to most of the RCC-CM products which are distributed by DWD. Here one
can find the annual and monthly RA VI Bulletins, reports of significant weather events, maps for the
whole RA VI (generated at DWD) and national maps (generated by NMHSs and mostly linked with
national web servers). Presently (November 2010), 24 countries contribute regularly to ECSM with
monthly, seasonal and annual maps of temperature, precipitation and sunshine duration (actual
means/sums, anomalies and normals). These national maps are based on the national station
networks and show more details than the maps for the whole RA VI.

2.2 Annual and Monthly Bulletins

Monthly Bulletins are based on information compiled from monthly maps and data available at
DWD and web sites of the NMHSs of RA VI. They comprise maps and descriptions of anomalies of
temperature, precipitation, sunshine duration, air pressure, sea surface temperature and circulation
indices, a list of monthly data and significant weather events. They can be seen as a first overview
about the preceding month. A first version is issued on the 15™ of the following month, which can
be updated later in the month if additional information becomes available. The Monthly Bulletins
are distributed via the web only (ECSM website, see above) as PDF files. Seasonal bulletins are in
development.

After a year has passed, the monthly bulletins are compiled to the “Annual Bulletin on the Climate
in RA VI", and supplemented by additional information from contributions provided annually by the
NMHSs via mail. The Annual Bulletin is distributed both via the web and as a printed version to all
NMHSs of RA VI each summer for the preceding year. DWD has co-ordinated this WMO
publication for more than 15 years now.

A shorter and more preliminary version of the Annual Bulletin (due to a shorter deadline) is
provided to the publication “State of the Climate”, issued via the Bulletin of the American
Meteorological Society (BAMS). This BAMS article, which is peer-reviewed, is an annual climate
review for the whole globe. RCC-CM co-ordinates the Europe section together with the UK Met
Office by compiling contributions of NMHSs and some co-authors from various countries of RA VI.

A first overview about the climate of the preceding year is given in the “WMO Statement on the
Status of the Global Climate”, issued by the WMO at the end of March of the following year. A
press release is given already at the end of the preceding year with a first outlook. RCC-CM also
contributes to this publication based on information as far as available at DWD and from other
countries. As requested by German speaking authorities, the WMO Statement is also translated
into German by DWD.

2.3 Monitoring maps

Monthly, seasonal and annual maps for the whole RA VI are generated by DWD for various climate
elements, based either on in situ station data internationally available (CLIMAT, SYNOP) and
spatial interpolation, or on satellite data. Precipitation maps are contributed by the Global
Precipitation Climatology Centre (GPCC), and from these gridded data also maps of drought (a
modified Standardized Precipitation Index) are derived.

In addition, a large number of maps are provided by the other consortium members of RCC-CM.

Météo France generates global maps of various climate elements based on model data, including
wind and humidity. KNMI provides various maps for Europe based on the known ECA&D data and
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the E-OBS gridded dataset; this also includes a large variety of climate indices such as the number
of summer days, frost days etc. and also trends of these indices.

The other consortium members (Serbia, Turkey and Armenia) are specialised to sub regional
products. Serbia provides maps for southeast Europe, Turkey for the eastern Mediterranean and
Armenia for the south Caucasus region. These maps are valuable supplements to the products for
the whole Region because the climate of RA VI is much diverse and the sub regional maps provide
a focus to the special details and peculiarities of the corresponding sub regions.

2.4 Reports of significant weather events

Significant weather events, although occurring often on a short timescale, are an important part of
climate variability and can contribute considerably to monthly and even seasonal anomalies. The
event monitoring is still in development at DWD, but some assessments of selected outstanding
events (e.g. heavy rain, cold and heat waves) are already provided and distributed via the ECSM
web site, based on national web information or own evaluations.

2.5 Training and capacity building

The Turkish State Meteorological Service offers some training courses on various climate-related
fields. A recent example was a course of climatological applications in Alanya in June 2010,

3. Future plans: Climate watch

Climate Watches are an important mandatory product of RCC-CM. These are warnings of
upcoming dangerous climate events on the basis of both monitoring and forecast products. During
the WMO Climate Watch Workshop in Offenbach (October 2010), a first framework has been
elaborated. It is planned to organise some pilot climate watch activities to gain experience with this
quite new matter. Climate watches should be issued on a national level, satisfying the various
users’ needs, but RCC-CM should offer some guidance based on solid climate diagnostics. The
main challenge is that the predictability of climate events is limited, particularly for Europe, and that
various time scales (middle range forecast up to seasonal and climate forecasts) are to be
considered.
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The South — Eastern Europe Climate Outlook Forum (SEECOF) mechanism
Anahit Hovsepyan

Co-chair of the RAVI Working Group on Climate and Hydrology

1. Regional Climate Outlook Forum (RCOF): General concept

RCOF is a major component of WMO Climate Information and Prediction Services (CLIPS) project
activities. RCOF Concept was pioneered in Africa in 1995 and spread worldwide. Its’ growth and
expansion was supported by WMO, national, regional and international organizations such a