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The figure on the front page shows the coverage of the greater Alpine area with meteorological
surface stations, and rain gauge stations in particular. One achievement of MAP consists in collecting
and analyzing such a comprehensive data set for the entire Alpine region, i.e. providing a proof of
concept for the feasibility of high-resolution trans-national observing networks. MAP-NWS funded

DAQUAMAP, data quality effort of MAP, has compiled an inventory of more than 15’000 surface
stations in the Alpine area.
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Table 1: Fact sheet of the optional EUMETNET Programme MAP-NWS, Mesoscale Alpine
Programme of the National Weather Services.

Duration of the Programme: 1. Phase: 1996 — 1999
2. Phase: 2000 — 2002
3. Phase: 2003 — 2005

Members EUMETNET: A, CH, D, E, F, GR, I, UK
Non-EUMETNET: HR, HU, SI, SK, CAN, USA

Responsible Member MeteoSwiss, Switzerland

Programme Manager Andrea M. Rossa

Overall financial volume 2.15 MEUR (see section 4.3 on page 20)
Overall balance 26.6 KEUR (1.2%) remaining capital (see

section 4.7 on page 24)

Estimated economic dimension ~42 MEUR, important promotion of next-
generation high-resolution NWP and
advanced observation technologies

Societal impact Launching of 2" WMO/WWRP Forecast
Demonstration Project D-PHASE (planned for
2007; (see section 3.6.1 on page 16)

Main scientific results Concerted publication of 9 overview articles in
a special issue of the Quarterly Journal of the
Royal Meteorological Society will appear
2007. A comprehensive list of peer-reviewed
MAP publications is included in section 7.4.
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1 Preface

MAP: An internationally successful cooperation between Meteorological Services, Research
Laboratories and University Institutes — a two-part preface.

The research part — Hans Volkert'

Meteorology possesses the chance and the curse of being viewed by the general public day-
by-day and all-year long. Since decades Meteorological Service undertake the public service
tasks of monitoring the atmospheric states and organizing weather forecasts through more
and more realistic calculations from initial conditions faster then the wall clock can progress.
University Institutes experiment with novel techniques and provide young, well trained staff.
Publicly financed research laboratories have an intermediate position to provide, e.g., high-
tech instrumentation on airborne platforms. International cooperation has a long tradition in
operational meteorology, but underwent a significant upsurge in Europe after 1980.

These various strands helped to set the scene for the largest research programme ever
conducted over a major mountain range, the Mesoscale Alpine Programme (MAP). While the
planning, conduct and achievements of MAP are well documented, it is less known which
significant background initiative was carried by the first optional EUMETNET project MAP-
NWS led by the Swiss Federal Office of Meteorology and Climatology (former Swiss
Meteorological Institute, now MeteoSwiss).

This report summarizes the development, the investment and the out-come of MAP from the
MAP-NWS perspective. As participant and observer of this unique undertaking at the
developing interface of basic and applied research and technology with a growing societal
and economic impact | commend the secretary of The MAP Programme Office, Dr. Andrea
Rossa, for the compilation of this useful document.

| conclude by referring to Dr. Stephan Nelson, a US-NSF program director, who mentioned as
key elements during the phase A of MAP the visibility of a complete research programme, a
strong programme office (set up at MeteoSwiss in January 1995; regularly informing the
community via the MAP newsletter) and the early establishment of a first rate data centre
(starting at ETH during summer 1995; making wide use of the internet from the beginning).
He concluded: “I guess success came from good planning from both the sponsoring agencies
and the scientists. MAP was an extremely well organized and well-run program. It could serve
as a model for any large, atmospheric sciences program.”

' Chair of the ad-hoc working group of ALPEX-Regional to establish an Alpine research
initiative 1992-1995, and Chair of MAP Steering Committee 2004-2006)
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The operational part — Peter Binder?

MAP is an outstanding example of the successful cooperation between the scientific research
and the operational meteorological communities. The generous and steady support from the
very beginning of the programme by the network of the European National Meteorological
Services (EUMETNET) by financial and technical means as well as by extended provision of
the operational data allowed MAP to build on a solid basis and to develop into the largest
atmospheric research initiative ever conducted in the European Alps.

EUMETNET through its optional programme MAP-NWS secured the organizational and
operational backbone of MAP by financing the central management element, the MAP
Programme Office, and the still running data platform, the MAP Data Centre. Furthermore, by
investing into data quality efforts of the observational data and a high-resolution reanalysis,
just to mention the most prominent projects, lessons learnt from the former large mountain
meteorology research programme ALPEX (1982) have been realized.

The initiative of Dr. Thomas Gutermann, former director of MeteoSwiss, his convincing power
and his tenacity were the key factors to initiate and maintain the MAP-NWS programme.

Dr. Andrea Rossa of MeteoSwiss skillfully led the MAP Programme Office. Prof. Hans
Richner and Dr. Hans Hirter of ETH built up, developed and operated the MAP Data Centre
with great dedication. These key people in the context of MAP-NWS deserve highest
appreciation for their contribution to the success of MAP-NWS.

2 Chair of the MAP Coordination and Implementation Group 1995 — 2001, MAP Operations
Director during the MAP SOP 1999, Vice-chair of the MAP Steering Committee 2001-2003
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2 Management Summary

The Mesoscale Alpine Programme of the National Weather Services (MAP-NWS) started as
the first EUMETNET Programme (after the Co-ordination Office) in 1996, with optional
participation of the member countries, to support MAP. Its main goal was to sustain the
administrative and technical backbone of this international research programme in the Alpine
countries, i.e. the Programme Office (PO) and the MAP Data Centre (MDC). It also included a
data quality effort (DAQUAMAP) and a state-of-the-art reanalysis of the entire 70-day Special
Observing Period (SOP) from 7 September to 15 November 1999.

MAP-NWS was managed by Responsible Member MeteoSwiss, Switzerland, and lasted from
1996 to 2005 during which it was renewed twice, in 2000 and 2003, respectively. The
membership slightly varied over the three phases of the Programme and comprised 14
NWSs, eight of which EUMETNET members and two non-European (Canada and USA, see
Table 3 on page 19).

The overall financial volume of MAP-NWS amounts to 2.15 MEUR (see section 4.3 on

page 20 and Table 11 on page 35), 79% of which was devoted to human resources, 27% for
the PO, 39% for the MDC, 9% for DAQUAMAP, and 4% for the Reanalysis Project. Travel of
the PO and MDC staff used 3% of the budget, while the remaining 18% were part of the in-
kind contributions of the PO and MDC host institutions. MDC host ETH Zirich contributed an
additional approximately 12% of the budget in-kind for hard- and software. A more detailed
description is given in section 4.4 on page 20, while the overall expenditures are reported in
section 7.2.1, Table 10, on page 34.

The overall balance leaves approximately 26.6 KEUR in the MAP-NWS account. The MAP
Steering Committee and the Programme Manager propose to transfer this money to the
WMO/WWRP Forecast Demonstration Experiment MAP D-PHASE, the societal impact
component of MAP (see section 3.6.1 on page 16, section 6 on page 30, and the Written
Procedure on page 63).

It is difficult to quantify the return on investment of a research and development initiative such
as MAP. Volkert and Gutermann (2007) made an attempt to quantify the overall investments
into MAP, from the planning to the field and evaluation phase, with roughly 42 MEUR, which
would correspond to a leverage factor of 20. The overall economic dimension (see

section 4.7), however, should be substantially larger, as MAP anticipated the development of
the next-generation high-resolution NWP (Numerical Weather Prediction) with an, at the time,
unprecedented real-time experiment during the SOP, providing an important test- and
comparison-bed for the major limited area NWP consortia and centres in Europe and Canada.
Similarly, modern observing technologies were pushed, e.g. airborne LIDAR (DLR), and the
feasibility of the Alpine radar composite was demonstrated along with considerable progress
in radar-based quantitative precipitation estimation. Finally, an important Alpine-wide
collaboration experience in forecasting high-impact phenomena was possible thanks to MAP,
a collaboration that was continued in an INTERREG Alpine Space project.
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3 The Mesoscale Alpine Programme

3.1 Brief History of MAP (following J. Kuettner 2005)

The MAP effort constitutes an important step directed towards a better understanding of the
multi-scale effects of mountains on atmospheric flow and was conceived, in seed form, in
Sveti Stefan (Montenegro) in 1976, at a conference proposed by Fedor Mesinger and
colleagues, chaired by Jule Charney, and attended by a remarkable group of scientists, such
as Eliassen, Oboukhov, Wiin-Nielsen, and others. One thing this conference achieved was to
get the mountain meteorological science objective, with the Alps as the experimental site,
incorporated into GARP, the Global Atmospheric Research Program. This assured
widespread support for a field experiment by ICSU, WMO and its more than, at that time, 150
member countries.

Jule Charney, who said “We do not know and we do not understand how air flows over or
around mountains”, was the inspiration behind ALPEX, the major international field
experiment carried out in the Alps in Spring 1982, as Charney was behind all of GARP. MAP
did not have the type of backing that ALPEX enjoyed, and it took more than 15 years of
tireless persistence to make MAP a reality. MAP may not have happened if nature had not
cooperated so effectively with one of the main objectives of ALPEX: the lee cyclogenesis, a
prime example of scale interaction. Instead of the climatologically expected two lee cyclones
over the Mediterranean, it provided seven cases during March/April 1982. This resulted in the
prevalence of northerly flow across the Alps at the expense of another primary objective of
ALPEX; namely, the “deep South Foehn” and its related lee waves and Foehn storms.
Ironically nature provided what was called by some the “Foehn of the Century” three days
after the closure of the ALPEX field phase. There was a high interest in this specific problem
in the Alpine countries like Austria, which, historically, had pioneered Foehn research, for
example by the classical Foehn theory of von Hann and the daring balloon flights of von
Ficker from Innsbruck. This led to the creation of “ALPEX Regional”, an informal group formed
by ALPEX participants from Switzerland, Austria, Germany and Italy to keep alive the
scientific cooperation achieved during ALPEX and to plan another field project with emphasis
on the Foehn problem. There is little doubt that without the ALPEX Regional effort and the
tenacity of its members, the plans for MAP would never have survived.

3.2 The Objectives and Structure of MAP

The Mesoscale Alpine Programme (MAP) constituted a measured response of the
international atmospheric and hydrologic scientific community to the foregoing challenges and
developments. It was conceived as a coordinated and integrated programme of basic
research to have direct practical applications in the realm of numerical weather prediction and
river runoff forecasting. The programme's coupled overall aim is to further our basic
understanding and forecasting capabilities of the physical and dynamical processes that
govern precipitation over major complex topography, including hydrological aspects, and
determine three-dimensional circulation patterns in the vicinity of large mountain ranges, and
the strategy is to focus on key orographic-related mesoscale effects that are exemplified in
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the Alpine region. On a more detailed level, the MAP objectives, published in the MAP Design
Proposal (Binder and Schar 1996), read:

1a. To improve the understanding of orographically influenced precipitation events and
related flooding episodes involving deep convection, frontal precipitation and runoff.

1b. To improve the numerical prediction of moist processes over and in the vicinity of complex
topography, including interactions with land-surface processes.

2a. To improve the understanding and forecasting of the life-cycle of Foehn-related
phenomena, including their three-dimensional structure and associated boundary layer
processes.

2b. To improve the understanding of three-dimensional gravity wave breaking and associated
wave drag in order to improve the parametrization of gravity wave drag effects in
numerical weather prediction and climate models.

3. To provide data sets for the validation and improvement of high-resolution numerical
weather prediction, hydrological and coupled models in mountainous terrain.

The field phase of MAP took place 7 September — 15 November 1999, was a very large
experimental effort over a mountain range of the size of the Alps. Thanks to the active
international cooperation, a number of high-tech atmospheric and hydrological probing
facilities were available. In order to facilitate the planning process, the numerous MAP goals
were structured into eight broad projects (P1 to P8, see MAP Science Plan, Bougeault et al.
1998). Three of these projects came in direct support to the so-called "wet" part of MAP, i.e.
the primary scientific objectives 1a and 1b. These are P1: Orographic precipitation
mechanisms; P2: Incident upper tropospheric PV anomalies; P3: Hydrological measurements
for flood forecasting. Four projects came in direct support of the "dry" part of MAP, i.e. the
primary scientific objectives 2a and 2b. These are P4: Dynamics of gap flow; P5: Unstationary
aspects of Foehn in a large valley; P6: Three-dimensional gravity wave breaking; and P7:
Potential vorticity banners. Finally, project P8 on the planetary boundary layer structure, came
in support of both wet and dry scientific objectives.

There was a great synergy between the eight projects: the upper tropospheric PV anomalies
(P2) influence the intense rainfall location (P1) and vice versa; the hydrological program (P3)
benefited directly from the rainfall measurements provided by (P1) and the surface
evaporation measurements made under (P8); the dynamics of Foehn in a large valley (P5)
have close a relationship to the gap flow (P4), and to the study of the planetary boundary
layer (P8).

To tackle a research programme as complex as MAP, a three-body structure was established
right from the beginning, along with a Programme Office (PO) and a Data Centre (MDC).
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The International Governing Panel (IGP) consists of representatives of the national
meteorological services and of the science funding agencies. The IGP carries the final
responsibility for the implementation of the overall Mesoscale Alpine Programme. It approves
the recommendation on the structure and implementation of MAP, particularly with respect to
the necessary financial and technical support.

The Scientific Steering Committee (SSC) consists of leading atmospheric scientists and
technologists. It is responsible for the formulation of well defined objectives and of a coherent
scientific programme for MAP. The SSC will ensure the scientific integrity and coherence of
the scientific objectives of MAP.

The responsibilities of the Coordination and Implementation Group (CIG) are the general
planning and coordination of MAP in accordance with the scientific and technical goals set
forth in the MAP Design Proposal document and in accordance with the decisions of the SSC
and IGP.

3.3 The Planning Phase

The first phase of MAP, the planning phase, was intense, well structured, and was pushed on
three distinct levels by the three MAP bodies, which proved essential in the setup of this
complex research venture. Milestones in the planning of the field phase comprised the
formulation of the MAP Data Policy. It took almost two years and a major effort to find a trade-
off between protecting the data from misuse and keep the access to the data for research as
open as possible. It led to the concept of ‘required’ and ‘supplemental’ data. Access to
supplemental data is granted by way of an account which can be requested by filling in a pre-
agreement form.

Two dedicated planning meetings were organized in Boulder, CO, USA in February 1998, and
in Ascona, Switzerland, in October 1998. The former served to convince the US funding
agencies of the solidity of the MAP objectives and planning, while the latter was dealing with
many down-to-earth issues of the field experiment. This planning activity was carefully
documented and made available to every participating scientist in form of the MAP
Implementation Plan (Binder et al. 1999).

One peculiarity of the MAP field phase was the distributed character of the Operations
Centres. What first started as friendly competition muted into a distributed planning with the
MAP Operations Centre in Innsbruck, Austria, the Project Operations Centre for radar in
Milano Linate, Italy, and the Foehn in the Rhine Valley Operations Centre in Bad Ragaz,
Switzerland.
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3.4 The Field Phase of MAP

3.4.1 SOP facts and figures

The overall success of the Special Observing Period of MAP was largely determined by the
following factors:

o the weather was very favourable to the MAP scientific objectives;

o the key equipment, including all the observing platforms and the aircraft, worked reliably
with no major failures;

e the cooperation between the numerous groups of scientific, technical, and operational
staff was remarkably smooth, even with the geographically separated operations centres,
where the professional help of the U.S. Joint Office of Science Support merits a particular
mention.

Seventeen Intensive Observing Periods (IOP) grouped in a total of 34 days of operations
occurred during the 70 days of Special the Observing Period (SOP) that lasted from 7
September to 15 November1999, which was well above average referred to the ten preceding
years.

Full advantage of favourable weather can only be taken if the equipment is available and
working, the right decisions are made, and circumstances permit the decisions to be carried
out. The PO coordinated and worked in the office of the Facility Status Coordinator, serving
the Mission Selection Team with currently updated information on all observing platforms.
Figure 1 shows that nearly all projects were able to use the allocated flight hours (right bars).
The relatively low percentage for P7 is due to the fact that P7 had a low number of favourable
weather events, but those which occurred were good cases. The bars in the middle put the
aircraft resources used in proportion to the largest project P1 on heavy precipitation. Finally,
the left bars give the relative numbers of days of the 70 SOP days on which each individual
project had operations. The heavy precipitation project conducted the most IOP days,
followed by the gap flow and Foehn in the Rhine Valley.

The additional radio sounding resources contributed by the National Weather Services, the
Swiss Army, and other research institutions, were entirely used, finishing on the last day of
the SOP. This means 30 days with generally four ascents per day, three days of which were
increased to eight ascents per day. With a rough total of 6'800 launched sondes as opposed
to the routinely deployed roughly 2'800, the number of soundings during the SOP was more
than doubled. Table 2 shows a few more significant numbers with respect to radars, lidars
and last but not least the METEOSAT rapid scanning exercise.

From this one may conclude, that in spite of occasional competition between projects, the
missions were managed in such a way, that in the overall experiment every project was well
served and able to make use of its allocated resources.
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Figure 1 IOP activities, aircraft and radio sonde resource usage. Relative usage in % of the

allocated resources (right column), absolute usage in % of the Heavy Precipitation project P1
(middle column). The left columns show the number of days on which a major facility has been

deployed for a project (in % of the total 42 IOP days).

Table 2 Overview on the deployment of some major facilities during the SOP.

number of IOPs
number of IOP days

number of SOP days

number of flights

total flight hours

approx. number of total radio soundings
approx. number of additions radio soundings
number of METEOSAT rapid scan sequences
METEOSAT rapid scan hours

research radar hours

research lidar hours

17
42

70
107
480

6’800
4’000

17
406
864
187
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3.4.2 Daily Planning Process and Weather Forecasting

The daily planning process which included weather forecast and briefing was carefully
prepared ahead of the SOP and is described in detail in the MAP Implementation Plan (Dirks
et al. 1999). The Mission Selection Team (MST), constituted of four rotating leading scientists,
the Scientific, and the Operations Directors decided on the missions to be conducted, after
thorough discussions, including voice communication with the POC.

An international team of bench forecasters, coming from national and regional weather
services around the Alps and from Canada, provided guidance for the Mission Selection
Team. The equipment of the forecast office was unique for 1999 in that it disposed of real-
time products from a number of European weather services. The output of Aladin (nested in
Arpége, MétéoFrance), SM (nested in GM/EM, MeteoSwiss), LM (nested in GME, DWD), IFS
and EPS (ECMWF), and a high-resolution version of MC2 (grid size 3km, nested in SM, RPN-
ETH-MeteoSwiss). In addition, an unprecedented variety of real-time observations was
transmitted to the MOC, including an Alpine-wide radar composite featuring northern ltalian
radars, and the European windprofiler network data.

It should be emphasized that all these data and products were channelled through the MAP
Network Centre (MNC), the real-time component of the MAP Data Centre (MDC). The MNC
was also the node interconnecting the three Operations Centres in Innsbruck, Milano-Linate,
and Bad Ragaz. The specific knowlegde acquired at the MDC during the Preparation Phase
of MAP, turned out to be absolutely crucial, and well reflects the importance of the investment
EUMETNET programme MAP-NWS in financing the MDC.

Air Traffic Control, both in the Innbruck and the Milano area, was an issue in dealing with the
quite unusual research flight patterns touching several airspaces which concerned various
centres around the Alps. Only very rarely was it necessary to accept compromises in the flight
tracks, also thanks to the outstanding job of the experienced individuals involved. In
particular, MAP-NWS co-funded Heinz Finkenzeller's mission for ATC support to Innsbruck.

From the organizational point of view, MAP was certainly at the limit of complexity of what can
be handled with the means at hand: three operations centres, eight aircraft, three target areas
heavily equipped with ground-based instrumentation, a large number of groups operating in
the field, and a wealth of data connections to the operational world of weather services. The
MAP-NWS co-sponsored telecommunication capability was a crucial element in the
undertaking, for data as well as for human interaction.

3.5 The Evaluation Phase

Scientific output is often measured in terms of peer reviewed publications. The full inventory
of the decade arching the SOP of MAP, i.e. 1997 — 2006, tracked so far, comprise as many
as 220 publications in 30 journals (see sections 5 and 7.4). Systematic browsing through all
the papers reveals different kinds of contributions. Early ones deal with general aspects as
the Alpine-wide precipitation characteristics or new technical procedures, the bulk of middle
ones discusses in depth case-studies from IOPs during MAP-SOP, while recently
generalizations are attempted regarding lessons from MAP for high-resolution numerical
weather prediction techniques. A comprehensive list of MAP publications is given in

section 7.4.
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MAP placed particular emphasis on the dissemination process. An annual scientific meeting
was established from the very beginning and broadly publicized. This steadily growing event
with up to more than 200 participants in 1999 was well appreciated by the community. In the
years 2002-2005 this meeting was jointly held with two long established conferences in
mountain meteorology, i.e. the AMS MMC (American Meteorological Society Mountain
Meteorology Conference) in 2002 and 2004, and the ICAM (Int. Conf. on Alpine Meteorology)
in 2003 and 2005.

Furthermore, a substantial effort was made to harvest the main MAP results and publish them
in a form in which they could be made available to the upcoming scientific generation in an
effective way. The results of this harvest process include progressively maturing solicited
overview presentations at the AMS MMC 2004 and ICAM 2005, and a concerted publication
of peer-reviewed overview articles in the Quarterly Journal of the Royal Meteorological
Society to appear early 2007. The MAP-NWS Final Report is not the place to dive into the
scientific aspects and results of MAP in any depth, so that reference is made to these
publications.

3.6 The MAP Spinoffs

3.6.1 MAP D-PHASE

D-PHASE (Demonstration of Probabilistic Hydrological and Atmospheric Simulation of flood
Events in the Alpine region) started as MAP’s response to WWRP’s encouragement to
include a societal impact component to the Programme and aims at establishing a real-time
end-to-end forecasting system for heavy precipitation and subsequent flood events in the
Alpine region. It will be based on the following items (in chronological order):

Probabilistic forecast of rain intensity and spatial distribution for lead times between 2 and 5
days, with possible pre-alerts (based on amount and probability) for different target regions.
These pre-alerts will be sent out to all the participants including atmospheric and hydrological
modellers, forecasters, and end users.

In the days following a pre-alert, the warnings may be re-iterated, refined, or discontinued.

For pre-alerts maintained up to two days ahead of the potential event, short-range (up to 48
hours lead time) high-resolution deterministic forecasts are performed using all the
atmospheric models covering the likely affected region, and possibly, a poor man’s ensemble
constructed from these simulations. The simulations will use a wide range of data-assimilation
systems as used by the participating institutions, further be supported by adaptive
observations (extra soundings performed by or in collaboration with the EUCOS program of
EUMETNET). Also, surface analysis fields from the VERA (Vienna Enhanced Resolution
Analysis) analysis will be provided for assimilation and online monitoring purposes.

For the pre-alerted events, the output of the high-resolution deterministic atmospheric models
is used to drive hydrological models if the event affects an impact area. Output goes to the
concerned hydrological forecasters and end user(s) and is tailored towards their specific
needs. Possibilities of performing hydrological ensemble predictions (based on an
atmospheric ensemble prediction system, different atmospheric models, stochastic
techniques, or parameter perturbations in hydrological models) will be explored.
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Nowecasting (0 to 6 hours lead time) will be done with existing nowcasting tools at the various
involved forecasting centres. This includes, where available, nowcasting based on high-
quality radar data (e.g., automatic tracking of convective cells and automatic short-term alerts
for heavy precipitation), and specific warnings by forecasters. Additionally, quantitative radar
estimates of surface precipitation may be used as input for hydrological models. Real-time
provision of latest high-resolution observations will complete the system, and may be used as
input for hydrological models.

Figure 2 gives a graphical impression of the foreseen forecasting procedure. Observational
input data will be required for data assimilation and to drive the nowcasting tools. These will
be obtained from the existing networks to demonstrate operational forecasting capabilities. In
collaboration with EUCOS, D-PHASE hopes to establish a supplemental network of radio
sounding stations, which can be activated in case of a pre-alert.
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Figure 2: Conceptual sketch of the real-time end-to-end forecasting system for MAP D-PHASE.
Not depicted are the forecasters and the end users.
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3.6.2 Meteorisk as indirect initiative

Meteorisk was an Alpine-wide project to coordinate weather forecasting in case of extreme
meteorological events. It was run as an INTERREG project in the Alpine Space Programme
with Austrian, Italian, Slovenian, and Swiss participation. The spirit of Meteorisk certainly was
inspired by the Working Group of Forecaster established in preparation of the MAP SOP with
the goal to provide weather forecasts and mission guidance to the scientists. After the field
phase an attempt was made to maintain the acquired collaboration within a forum called
FACT (Forecasting in Alpine and Complex Terrain). This initiative was based on the belief
that the Working Group could serve as an important and effective trigger for extended
collaboration of the Alpine NWSs on the rapidly growing and changing level of operational
forecasting. The main targets of FACT were meant to be:

e Education and training in Alpine forecasting
¢ Assessment of Numerical Weather Prediction models
e Real time co-operation during severe weather events

A part of these goals was implemented in Meteorisk, including the setup of the web service
www.meteorisk.info which collects data from a specifically established network of automatic
weather stations. These data are interpreted by the experts based on their personal
experience of the local weather in their regions and compare these with the “larger” prevailing
weather models for their country and for Europe as a whole. The platform www.meteorisk.info
also serves to substantially ease communication between meteorologists, encouraging that
this be made on a regular basis and across boarders. The overall goal is to supply in this way
the public, as well as civil protection services and disaster relief workers with more reliable
weather forecasts and the necessary warnings. Carefully analyzing and evaluating the
disasters and dangerous weather situations of the past will prepare us for the demands of the
future.
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4 The MAP-NWS Programme

This section deals with the financial aspects of MAP-NWS and constitutes the final and
overall financial audit of the Programme. In particular, sections 4.3 and 4.4 report the overall
financial contributions and expenditures, which are further detailed in section 7.2. The MAP-
NWS Board is asked to approve this audit by Written Procedure (see section 7.6).

4.1 Importance of the administrative and technical backbone

Throughout the entire MAP it was repeatedly stated that the existence of the MAP
Programme Office (PO) and the MAP Data Centre (MDC) from the very beginning of MAP
was a decisive factor for the success encountered. Especially in the early planning stages the
PO provided the necessary momentum and cohesion between the participating groups, while
the MDC was present as information and early data collection platform. The latter included
meteorological data of MAP-relevant cases which otherwise would not have been easily
available neither to the research community nor to the National Weather Services. The PO
and the MDC constitute the basis of the MAP-NWS Programme (for more details see section
0), while two data related efforts were supported as well, i.e. a quality control (see

section 4.5.3) and a reanalysis project (see section 4.5.4).

Table 3 Membership to the optional EUMETNET Programme MAP-NWS (Mesoscale Alpine
Programme of the National Weather Services). ‘X’ denotes adhesion to the Programme, ‘(X)’
financial contribution without formal membership.

Members Phase 1 Phase 2 Phase 3
EUMETNET Members 1996-1999 2000-2002 2003-2005
Austria X X X
France X X X
Germany X X X
Greece X X

Italy X X X
Spain X X X
Switzerland X X X
UK (X) (X) X
Non-EUMETNET Members

Croatia X X X
Hungary X X

Slovakia X X X
Slovenia X X X
USA X

Canada X X

Page 19 of 63



EUMETNET Programme MAP-NWS

Final Report

4.2 Participating Members

Membership in the optional EUMETNET Programme was variable over the three phases of
MAP-NWS (Table 3). It included eight EUMETNET, four European non-EUMETNET
countries, as well as Canada and USA.

4.3 Financial Contributions

Table 4 reports overall the MAP-NWS Members’ financial contributions which add up to
2.14 MEUR. The detailed revenues, given in Annex 7.2.2, show in addition that the interests
matured on the capital amount to 8 kKEUR, while an approximate accounting of the currency
fluctuation between EUR and CHF resulted in a net gain of about 7 KEUR.

Table 4 Overall contributions [KEUR] to the MAP-NWS for the entire Programme Period 1996-
2005. Note that for the percentages only the cash contributions are accounted for, i.e. the Swiss
in-kind contributions are not counted.

Overall contributions to MAP-NWS [kEUR]

MAP-NWS Member total contr.] %
Austria 194.00 11%
France 151.00 8%
Germany 207.50 12%
Greece 28.00 2%
Italy 256.00 14%
Spain 142.00 8%
Switzerland kind 356.89
Switzerland cash 529.63 30%
UK 109.97 6%
Croatia 18.00 1%
Hungary 15.00 1%
Slovakia 20.00 1%
Slovenia 18.00 1%
USA 45.31 3%
Canada 47.05 3%
Total 2138.34]  100%

4.4 Financial Accounting

Table 5 summarizes the overall expenditures of the MAP-NWS Programme and reveals that
most of the available funding was invested in human resources. More specifically, the PO
used 27%, the MDC 39%, DAQUAMAP 9%, and the Reanalysis project 4% of the available
money. Travel took 3% of the overall budget, while most of the resources used for publication
were in-kind contributions by MeteoSwiss. Note that the Swiss in-kind contribution is
accounted for as several budget items (e.g. facilities or telecommunications) indeed were not
accounted for explicitly. The detailed financial audit, included in Annex 7.2., constitutes, upon
approval by the MAP-NWS Board, the official and overall audit of the Programme.
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Table 5 Overall expenditures of the MAP-NWS Programme for Phases | to Il in kEUR.
Percentages are relative to the the overall financial contributions as reported in Table 2,
including the in-kind contributions of Switzerland. The main part of these cover the budget items
'facilities’, '‘communication’, 'telefone/mail’, and 'publications’.

Overall expenditures [KEUR]
Budget item %
Salaries PO I 538.83 25%
PO Il 47.55 2%
DBM | 424.01 20%
DBM I 220.79 10%
DBM I 166.47 8%
DBM IV 29.79 1%
DAQUAMAP 153.90 7%
DAQUAMAP I 39.28 2%
Reanalysis 75.00 4%
Salaries Total 1695.61 79%
Facilities 189.00 9%
Communication 28.85 1%
Travel 57.82 3%
Meetings 3.68 0%
Telefone/Mail 22.00 1%
Fees/Charges 4.16 0%
Publications 124.82 6%
Varia 3.29 0%
Grand Total 2129.24 100%

4.5 How was the money spent

In this section a short description is given for what the human resources were used. An
overview is given in section 7.1 on page 33 in Table 9, while the following subsections contain

a more detailed report.

4.51 Programme Office (PO)

Even before the official start of MAP a scientific secretariat with the Programme Officer (PO |,
Andrea Rossa) was set up at MeteoSwiss starting 1 January 1995 and operating through to
the end of MAP-NWS, with a steadily decreasing work load after the SOP. For the intense
years from 1998 to 2002 a deputy (PO II, Martin Bolliger) was hired to help the PO. The main

tasks of the PO comprised:
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e Organizing and supporting the meetings of the MAP bodies CIG, SSC, IGP, and later the
MSC, including writing the minutes;

e Proposing and managing the EUMETNET Programme MAP-NWS, including the yearly
financial accounting and the Final Report;

e Assistance and technical editing of the major planning documents, i.e. the MAP Design
Proposal (Binder and Schaer, 1996), the MAP Science Plan (Bougeault et al. 1997);

e Co-authoring the MAP Implementation Plan (Dirks et al. 1999) with a major focus on the
observational facilities;

e Serving as Facility Status Coordinator during the SOP at the MOC in Innsbruck, including
the set up of the monitoring and messaging system for all the observational platforms
involved;

o Co-editing the MAP newsletter along with writing progress and status reports on the MAP
affairs to the MAP community.

4.5.2 MAP Data Centre (MDC)

As early as in 1995 it was decided that a Data Centre was necessary to prepare the main
channels for the large variety of meteorological data that MAP would have to deal with. The
main Data Base Manager (DBM [, Hans Hirter 1996 — 2003, and Claudia Schmengler until the
migration) had the task to design the overall architecture of the MDC. Quickly it became clear
that the technical aspects and user support required more personnel. As a response to this
need, a deputy was hired from 1998 to 2005 (DBM II, Thomas Kistler), in the intense period
from 1999 to 2003 with a third person (DMB Ill, Esther Scharnhorst-Haller) in the team, and
1999 to 2000 even a forth (DBM IV, Anne Guy).

In the year prior to the SOP the MAP Network Centre, the real-time component of the MDC
which served to channel the real-time data flow to the Operations Centres took a special
effort, and proved to be absolutely necessary. The years around and after the field phase
assistance needed to be given to the numerous institutions delivering data sets to the MDC.

The final effort undertaken by the MDC was its migration from the original host institution ETH
Zurich to MeteoSwiss. The migration was prepared by the DBM | and realized with the help of
a consultant in 2005. The permanent address of the MDC reads www.map.meteoswiss.ch
and assistance can be requested under map@meteoswiss.ch.

453 DAQUAMAP

A lesson that was direly learnt in ALPEX was that a lacking data quality effort could obstacle
the field phase data set of being available quickly after the experiment. MAP-NWS, upon
recommendation of the SSC, decided to fund such a data quality effort within MAP, i.e.
DAQUAMAP?. This project took the burden to compile an inventory of the order of 15000

® http://www.univie.ac.at/IMG-Wien/daquamap/
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meteorological surface stations, predominantly of non-GTS type, help setting up a data flow,
and assess the quality of the basic meteorological parameters (temperature, pressure, wind,
humidity) measured by these stations. The effort was carried out at the University of Vienna
under the lead of Prof. Steinacker. An evaluation of the performance of the surface
observation network during MAP has been published in Haberli et al. (2004).

The quality control was extended to the radio soundings in 2003 and dealt with the dry bias
problem encountered with a number of Vaisala radio sondes deployed during the SOP. Last
effort was a redo of the entire quality control procedure based on the ‘best SOP surface data
set’ as collected by 2004. This was carried out at MeteoSwiss. The available reports include
the DAQUAMAP final report (Steinacker et al. 2003), published papers on the method
(Steinacker et al. 2004), Haberli et al. (2006) on the dry bias problem and a EUMETNET flyer.

4.54 SOP Reanalysis

After the SOP the MAP Steering Committee (MSC) decided to produce a best depiction of the
atmospheric state for the period of the SOP, i.e. they formulated the need for a “reference
reanalysis” of the MAP SOP, taking benefit of all the additional observations with the most
recent version of a state-of-the-art global data assimilation system. A tendering was published
in July 2001 and was calling for offers to produce two kinds of deliverables:

e Quality-controlled special observations of MAP, under a format well adapted to data
assimilation (such as BUFR);

e A standard reanalysis of the whole MAP-SOP, to be made available to research groups
via the MDC.

The ECMWEF offer was selected by the MSC in November 2001, for the following reasons:
e guarantee of rapid delivery of the products;

e maximum use of satellite data over the Mediterranean area;

o familiarity of ECMWF formats and procedures for the MAP community.

The reanalysis was performed with ECMWF’s global data assimilation system 4D-Var
(T511/159L60, horizontal resolution approximately 40km) combined with special MAP
observations to provide a new reference description for studies on mountain related
atmospheric phenomena. In the Alpine region, three times more humidity observations from
radiosondes and five times more humidity observations at surface stations than in operations
in 1999 have been assimilated. A control analysis excluding the MAP special observations is
available, too. The main results of the reanalysis effort are documented in (Keil and Cardinali
2003).

4.5.5 SOP Contributions

The setup of the operational infrastructure was a major effort, especially as the dry and wet
MAP objectives had a complementary focus. This led in practice to a distributed Operations
Centre as described in section 3.4. Most of the Operations was financed, both in-cash as well
as in-kind, by the hosting countries, i.e. Austria, Italy, and Switzerland, and in a major way by
the USA who sent two experienced scientists of the Joint Office of Science Support to
Innsbruck, and one more to Milano. MAP-NWS contributed to the SOP in strengthening the
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MDC, and contributing to the air traffic control, more specifically to the support of Heinz
Finkenzeller, DLR Oberpfaffenhofen, Germany, at the MOC in Innsbruck.

4.5.6 MDC Migration (see also section 4.5.2)

One of the main goals of the third and final phase of MAP-NWS consisted in migrating the
MDC from the university setting of ETH to an operational environment to grant for permanent
access to the MAP data set. This migration was prepared by the MDC staff and the data
warehouse group of MeteoSwiss. The technical realization was supported by an external
consultant, and necessitated some changes in the technical architecture, which do not affect
users. They were necessary to allow smooth operation of the MDC within the standardised
MeteoSwiss environment in the years to come.

4.6 In-kind contributions

All participating countries have contributed, through their funding of the scientific groups, to
the overall success of MAP. From a MAP-NWS perspective, the host institutions for the PO
and the MDC provided most all of the infrastructure, including IT equipment (hardware and
software licences as ORACLE for instance), as well as communications and printing. A rough
estimate of the PO and MDC in-kind contributions amounts to 350 KEUR or 17% of the overall
budget (see Table 4). Hard- and software in-kind contributions, not accounted for in Table 5,
amount to 100 kEUR for hardware (file and web server, DB server, development and staff
systems), and 15 kEUR/yr for software (operating systems, DB and web server [Oracle]), i.e.
another 12% of the overall budget. In summary, the total in-kind contribution of the host
institutions of the PO and the MDC contributed roughly 30% over the total financial volume of
the MAP-NWS Programme.

4.7 Overall balance

The overall balance of MAP-NWS evens to approximately 25 kEUR on a total financial
volume of over 2.15 MEUR, i.e. to about 1%. The MAP-NWS Contract foresees that the
Board decide upon how to proceed with the assets of the Programme, once it ended. In
section 6 it is proposed to transfer these leftover funds to the societal component of MAP, i.e.
D-PHASE. In order to document what effort this is for every member Table 6 reports the
repartition of the remaining funds in proportion of the overall contributions.
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Table 6 Member repartition of remaining funds [KEUR]of the MAP-NWS Programme on the basis
of their overall contributions. Note that the Switzerland in-kind contributions are not accounted

for.

potential repayment of remaining capital [KEUR]

MAP-NWS Member % 26.63
Austria 11% 2.90
France 8% 2.26
Germany 12% 3.10
Greece 2% 0.42
Italy 14% 3.83
Spain 8% 212
Switzerland cash 30% 7.92
UK 6% 1.64
Croatia 1% 0.27
Hungary 1% 0.22
Slovakia 1% 0.30
Slovenia 1% 0.27
USA 3% 0.68
Canada 3% 0.70
Total 1.000 26.63
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5 Was it worth the effort?

The obvious question to a research programme that lasted for a decade and benefited from
the direct EUMETNET contribution of about 2MEUR is ‘was it worth the effort? The PO is
probably not the most objective source to answer this question with a simple yes or no. An
attempt is made nevertheless to make the overall significance of this EUMETNET effort
plausible.

Table 7 Investments for MAP made by countries and international bodies broken up by project
funds, extra investments (mostly for infrastructure during the SOP), and estimated in-kind
investments from the base budgets of the participating institutions. Investments made for MAP
broken up by group of sponsors, project funds (for number of projects), extra investments and
estimated in-kind investments from the base budgets of the participating institutions. 1) basic
contribution to run the operation centre in Innsbruck during SOP; 2) enhancement of routine
measurements; 3) basic costs for radar system and two research aircraft; 4) basic costs for
research aircraft and enhanced observations; 5) basic contribution for the precipitaion operation
centre (POC) in Milano and for enhanced measurements ; 6) deployment of research aircraft; 7)
USA figures where provided in US$; 1 US$ = 1 Euro is used as average conversion for the MAP
period; 8) basic costs for US MAP-office and field deployments (e.g. two research aircraft,
Doppler radar); 9) many national meteorological services contributed to basic infrastructure (e.g.
Programme Office, Data Centre) via EUMETNET administered by MeteoSwiss; 10) ECMWF
contribution to reanalysis costs in addition to EUMETMET payment.

Country/International body |Sponsoring agencies Project Extra In-kind |Sum
Austria FWF, ZAMG 14 03" 0.7] 24
Canada MSC, NRC 0.1 0.2] 0.3
Croatia DHMZ 0.1 0.1°2 0.1] 0.3
France CNRS, MétéoFrance, CNES, EDF 13 24° 8.5]12.2
Germany DLR, DFG, DWD 04 04° 1.3] 2.1
Italy CNR, AeroMil 11 06° 0.6] 2.3
Slovenia ARSO 0.1 0.1°2 0.1] 0.3
Switzerland SNF, MeteoSwiss 3.3 1.5] 4.8
United Kingdom MetOffice 0.3° 0.71 1.0
United States’ NSF, NCAR 72 14° 3.8] 12.4
National Met. Services EUMETNET 2.2° 22
European bodies EU, ECMWF 1.4 02" 16
Sum 16.4 7.8 17.7]1 41.9
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Apart from the direct 30% in-kind contributions of the PO and MDC host institutions, the
Programme leveraged a roughly twenty-fold direct investment in the participating countries,
e.g. through research projects funded by national funding agencies. Table 7, taken from
Volkert and Gutermann (2007), attempts to inventory the main scientific and supportive
activities which were a direct part of MAP. By virtue of its incompleteness it is bound to
underestimate the monetary value of the real efforts that went into the Programme.

Analysis of Table 7 reveals that Considerable investments were made by major funding
agencies, as FWF (Austria), CNRS-INSU (France), SNF (Switzerland), and NSF (United
States). Similar figures for Canada, Italy, and Slovenia are hopefully available for the final
version of this report. France and the United States made the largest overall contributions,
followed by the central Alpine countries Austria and Switzerland. Remarkable are the
significant contributions from international bodies (EUMETNET, EU, ECMWF). Three different
kinds of support are distinguished: funds for specialized research projects (mainly for groups
at universities; ~35%), financial support for large instrument platforms as aircraft and portable
radars (~20%) and in-kind support through the base budgets of all the participating institutions
(~45%). In a conservative fashion, the latter were estimated from average factors provided by
funding managers. One of them, a NSF program director, mentioned as key elements during
the phase A of MAP the visibility of a complete research programme, a strong Programme
Office (set up at MeteoSwiss in January 1995, regularly informing the community via the MAP
newsletter) and the early establishment of a first rate Data Centre (starting at ETH in summer
1995; making wide use of the internet from the beginning). He concluded: “I guess success
came from good planning from both the sponsoring agencies and the scientists. MAP was an
extremely well organized and well-run program. It could serve as a model for any large,
atmospheric sciences program.”

Scientific output is often measured in terms of peer reviewed publications. The full inventory
of the decade spanning 1997 — 2006, tracked so far, comprises 220 publications in no less
than 30 journals (see Table 8 and section 7.4). For a paper to be counted it needs to make
explicit reference to MAP, make use of relevant data or document techniques for subsequent
SOP data processing. For the sake of comparison it can be noted that in the five post-SOP
years of MAP 33% more papers came out from MAP than in the respective post-GATE
quinquennium (121, GATE was a large-scale meteorological research programme conducted
in the 1970-ies), where the peak lies at least one year earlier. Specific to MAP is the unifying
réle of special issues in established research journals [as M.A.P. 72 (2-4) for project HERA
and HESS 7 (6) for project RAPHAEL during phase A of MAP, QJ 129 (588) dedicated to
MAP-SOP results, and Met.Z. 13 (1-3) for results presented at ICAMMAP-03 conference in
Brig]. A systematic browsing through all the papers reveals different kinds of contributions.
Early ones deal with general aspects as the Alpine-wide precipitation characteristics or new
technical procedures, the bulk of middle ones discusses in depth case-studies from IOPs
during MAP-SOP, while recently generalizations are attempted regarding lessons from MAP
for high-resolution NWP techniques. A comprehensive list of MAP publications is given in
section 7.4. Moreover, 42 PhD thesis were concluded in the framework of MAP, highlighting a
the considerable educational impact of this Programme.
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Table 8 Distribution of 207 MAP related articles in peer-reviewed journals over the years 1997-
2006 and 27 research journals. The journals are grouped by the publishing learned societies
(AMS: American Meteorological Society; AGU: American Geophysical Union; RMS: Royal
Meteorological Society; D-A-CH: consortium of meteorological societies of Germany, Austria,
Switzerland; EGU: European Geophysical Union; IMI: International Meteorological Institute,
Stockholm) or companies (Springer, Elsevier). The journal abbreviations are explained in

section 7.4 alongside with the complete inventory of counted articles. Entries in bold contain the
MAP related articles of the special issues in Meteo. Atmos. Phys. 72, issue no. 2-4, 2000; Q. J. R.

Meteorol.Soc. 129, issue no. 588, 2003; Hydrol. Earth System Sci. 7, issue no. 6, 2003;
Meteorol. Z. 13, issues no. 1-3, 2004.

publisher journal(s) 97 98 99 00 01 02 03 04 05 06] Sum
AMS JAS. MWR 2 2 2 5 1 8 5 6 31

JAOT, WF 3 6 3 1 13

others (BAMS, 2 4 2 1 1 1 3 14
AGU GRL, JGR 1 4 1 6
RMS QJ 4 5 30 11 7 8] 65

[JCIi, MA 1 1 1 1 4
D-A-CH BPA, MZ 2 4 1 3 12 22
EGU ACP, AG, HESS 1 9 1 11
IMI Tellus-A 1 1 1 1 1 5
Springer BLM, EFM, MAP 1 11 3 1 4 7 3 3] 33
Elsevier AE, JHyd, PCE 2 2 1 2 1 8
others AsGs, Geof, HydP 1 2 3
Sum 1 4 2 23 26 20 57 43 19 25| 220

Taking it one step further still, the overall Economic Dimension of the Programme, however, is

probably significantly larger, as important investments were made by the National Weather

Services in the area of high-resolution numerical weather prediction, to name but one major

field of progress to which MAP contributed. Here is a list, not necessarily complete, of facts

related to MAP which can be taken as an indicator to the overall value of such an experience:

¢ MAP was the first international research initiative to receive official WMO/WWRP
endorsement for a field programme;

e |twas WWRP to encourage a societal impact component, an effort that was difficult to get

started. MAP eventually responded with the D-PHASE (Demonstration of Probabilistic
Hydrological and Atmospheric Simulation of flood Events in the Alpine region, see
sections 3.6.1 and 6, and note the intended double meaning of the acronym);
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¢ MAP led in high-resolution modelling providing a unique data set and a common focus
which led quicker progress:

e the real-time MC2 experiment (mesh size 3 km) was unprecedented in 1999 and
served to collect first operational experiences with an NWP model of that resolution;

¢ all new-generation NWP models, both European and Canadian:, were extensively
tested on the well documented MAP cases;

e in particular, the physics packages of the French research model Meso-NH were
transferred to the next-generation operational NWP model Arome;

o early attempts of limited area ensemble prediction were tested on MAP cases;

o effectual test environment for critical evaluation of several (5-6) high-resolution NWP
models (this was novel and needful);

e observing technologies were pushed, e.qg. lidar (DLR), Falcon partly funded by NSF;

e unique airborne observing effort which led to unprecedented documentation of mountain
induced mesoscale phenomena (e.g. gravity waves);

o the feasibility of the Alpine radar composite was demonstrated, and considerable
progress in QPE (quantitative precipitation estimation) was made (e.g. with the
MeteoSwiss Mt. Lema radar);

o the INTERREG project Meteorisk followed a concept that emerged from the collaboration
of the international MAP SOP Forecasting Office.

Moreover, J. Kuettner, very experienced in meteorological field experiments, and honorary
member of the MAP committees, pointed out some of the scientific achievements. “In my
(very personal) opinion the following accomplishments stand out:;

o our ‘Wet MAPPERS’ have elucidated the complex mechanism of heavy orographic
precipitation and flooding over the Southern Alps;

o for the first time the flow through a mountain gap has been systematically explored in the
Brenner Pass area by multilevel flight traverses and ground based observations;

e the theoretically postulated ‘Potential Vorticity Banners’ were verified on both sides of the
Alps and over the Dalmatian coast;

o modelling of orographic flow and precipitation has made impressive advances;

e in a more general context the combined ALPEX-MAP exploration effort has stimulated the
whole field of mountain meteorology and hydrology.”

“Let me conclude”, he goes on to say, “with an observation on the human relations aspect of
MAP: long experience in international field projects has convinced me that the best
technical/scientific plans are useless if the human relations are not functioning. To accomplish
this requires a sensitive balance between tolerance and decisiveness on the side of the
Scientific and Operations Field Directors. Several of my American colleagues have told me
after MAP that they have never enjoyed a field project as much as MAP. May the
international friendships formed during MAP last a lifetime!”
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6

Proposal for the remaining funds of MAP-NWS

As detailed in section 4.4 and Annex 7.2 the overall MAP-NWS balance yields approximately
26.6 KEUR. The Contract foresees that the Board decide upon the usage of any assets or
money. The MAP Steering Committee, at its last meeting in Santa Fe, NM, USA, 1
September 2006, decided to support the MAP D-PHASE initiative and formulated the
following Proposal:

Recommendation to the MAP-NWS Board concerning the financing of the MAP D-PHASE
Visualisation Platform. Petitioner is Mathias Rotach, chair of the MAP D-PHASE Steering
Committee.

MAP D-PHASE, the MAP Forecast Demonstration Project, aims at demonstrating
some of the many achievements of MAP, in particular the ability of forecasting heavy
precipitation and related flooding events in the Alpine region. The MAP FDP will address
the entire forecasting chain ranging from limited-area ensemble forecasting, high-
resolution atmospheric modelling (km-scale), hydrological modelling, and nowcasting to
decision making by the end users, i.e., it is foreseen to set up a distributed end-to-end
forecasting system.

A detailed description of the D-PHASE Project can be found on the MAP D-PHASE
website*, in the proposal to the WWRP?, or in the MAP D-PHASE Implementation Plan®.

The distributed end-to-end forecasting system will encompass two centralised
elements, the data interface (DI) and the visualisation platform (VP). The Dl is
realised in collaboration with COPS (‘Convective and Orographically-induced Precipitation
Study, the field experiment of the German Priority Programme PQP’, and will store all
data and alerts. Financing of the DI is secured through funding of COPS by the
German Research Foundation.

The visualization platform (VP) is designed to visualize pre-defined atmospheric and
hydrological model products, nowcasting tools, and alerts of all components of the end-to-
end forecasting system as well as to serve as feedback platform where forecasters and
end-users can subjectively evaluate all the products available through D-PHASE. The
visualization platform is planned to be realized in collaboration with Meteorisk®. In
contrast to the DI, the VP is not yet firmly financed.

4 http://www.map.meteoswiss.ch/d-phase

® http://www.map.meteoswiss.ch/map-doc/dphase/wwrdp fdp proposal 20051012 corr.pdf

® http://www.map.meteoswiss.ch/map-doc/dphase/ip v1.0 20060425.pdf

" http://www.uni-hohenheim.de/spp-iop

8 http://www.meteorisk.info
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Specification of the technical realisation of the Dl is already partly available and is being
revised by the responsible for the DI (a 50% position has been financed by COPS to take
care of the DI) and the chair of the D-PHASE Working Group ‘data interface’. For the VP,
detailed specifications are presently being worked on. A very general picture of how the
VP should look like and what functionalities it should have is available from the D-PHASE
Implementation Plan and will be further developed by the D-PHASE working groups.

The MAP Steering Committee is requested to make the following recommendations to the
MAP-NWS Board:

Attribution of the surplus money from the MAP-NWS budget to MAP D-PHASE to finance
the MAP D-PHASE visualisation platform.

In case the funds needed to finance the MAP D-PHASE visualisation platform should be
smaller than the surplus money from the MAP-NWS budget, the extra money may be
spent for any other D-PHASE-related purpose.

The surplus amount of the MAP-NWS budget is transferred to MeteoSwiss.
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