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Dear Readers,
Europe has a history of long 

wars waged for European domi-
nance (100 Years War in the 14th-15th cen-
turies; 30 Years War in the 17th century). 
In geology, a “war” has been fought since 
the 1950s for areas of influence in projects 
dealing with renewable and non-renew-
able resources. This war is waged on the 
battlegrounds of both professional geology 
and academia. Unfortunately, geology has 
been losing ground, to sister professions, 
particularly from branches of engineer-
ing, and by the progress of globalization, 
which has reduced the traditional strong-
holds of professional geology (explora-
tion and mining of solid minerals, oil and 
gas), leaving Europe exposed to overseas 
imports. What is left in Europe is education 
and training. However, with the reduction 
of geology as part of elementary and sec-
ondary education, as well as the retirement 
of university professors with substantial 
industrial backgrounds, this leading edge 
may soon disappear and may also move 
overseas. 

We have lost ground and this is why we 
have made a declaration which aims to pro-
tect the position of geology in university 
training in Spain, where the introduction 
of the new structure of higher education 
(Bologna process) was used as an excuse 
to reduce the terrain of geology. 

Similarly, we have to intervene in 
Greece to protect our fellow geologists 
from being expelled from State hydro-geo-
logical projects. We have to fight in France 
to demonstrate the values of membership 
of the EFG and for the same in Austria, 
with its strong mineral, aggregate and 
geological consulting industry and with a 
commitment to be the leading edge in the 
rehabilitation and mitigation of environ-
mental damage in Eastern Europe and FSU 
(Former Soviet Union) countries. 

As frequently emphasized in the last 
two years, we have to establish a multiple-
source budget to finance the Federation. 
The membership fee, with constant discus-
sion and delayed payments, is not enough 
to improve the visibility of the Federation. 
We need Federation-sponsored participa-
tion of delegates and EFG stands at profes-

sional conferences, or EFG officials who 
are sponsored by their companies. Even 
better would be formal corporate member-
ship. It is particularly important now, when 
the EFG is welcoming Eastern European 
and FSU countries, where corporate mem-
bership is traditionally deeper-rooted than 
individual membership. Services offered 
by the EFG, traditional workshops, the e-
learning platform on our website, should 
be the basis of CPD which is turn leads to 
the main asset of a professional geologist, 
the European Geologist title. 

What do we do next? Undoubtedly, we 
have to extend the area of influence of 
the EFG by admitting new countries. We 
must also defend the area of interest of 
professional geology by encouraging the 
regulation of geology as a profession in 
all member countries. We need to have the 
EFG acknowledged by large corporations 
so as to have financial and moral support 
from them.

For all these we need dedicated offi-
cials. This is one of our most difficult tasks 
as shown by the poor implementation rate 
of actions defined in each Council Meet-
ing and by the limited activity of some 
Working Groups and Panels of Experts. 
We need warriors who are ready to fight 
for professional geology even if they are 
not directly paid. For this we have to attract 
more and more young people as a pool of 
candidates for Board positions and to avoid 
the EFG management becoming a peaceful 
grandparents club. 

We also need the traditional Good Luck 
of geologists!

Foreword

War and Peace
 by EurGeol. Prof. Dr. István Bérczi, President
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Vesuvius is the most dangerous vol-
cano in Europe not only because 
of the intrinsic violence of some 

of its eruptions, but also because it rises in 
the midst of a densely-populated area. And 
yet, only the relatively elderly can remem-
ber when Vesuvius last erupted in 1944: 
shrubs are springing up on the ash and lava 
flows; and dwellings are encroaching ever 
closer to the central cone. The result is that 
many people, both in Naples and in the sur-
rounding province of Campania, believe 
that the volcano is extinct. They, or their 
descendents, will have a rude awakening, 
because volcanologists anticipate that the 
next eruption of Vesuvius will probably be 
the most powerful since the great outburst 
of 1631 which cost over 4,000 lives. The 
population that would be in danger from a 
similar eruption today is more than thirty 
times greater than it was in 1631 and the 
casualties might therefore be counted in 
tens of thousands. Hence, Vesuvius was 
one of the first volcanoes to be placed 
under close scientific surveillance, where 
the present behaviour of the volcano can 

be analysed with increasingly sophisti-
cated techniques that could reveal warning 
signs two or three weeks before the next 
eruption. Nowadays, for example, seis-
mic information is relayed automatically 
to the Observatory; ground deformation is 
registered from geodetic surveys that can 
detect swelling of the land to within 1mm 
in 1km; and geochemical monitoring of 
gas emissions reveals any changes in their 
discharge and composition. At the same 
time, the colossal bibliography of Vesu-
vius enables Earth scientists to establish 
its past behaviour, and thereby obtain the 
best indications of what it might do in the 
future. Thus, analysis of the present and 
past behaviour of Vesuvius form the cor-
nerstones of the contingency plans devised 
to reduce the impact of the next eruption 
upon the population. 

When will Vesuvius erupt again? 
Forecasting when Vesuvius will erupt 
again is perhaps the most important ques-
tion in volcanic Europe. In general, the 
longer Vesuvius remains dormant between 
eruptions, the more violent is its revival 
(Nazzaro, 1997). The date and the nature of 
the next eruption are thus clearly entwined. 
The volcano had been dormant for perhaps 
a thousand years before the great Plinian 

eruption of AD 79 buried Pompeii and it 
has now been dormant longer than for any 
period since the eruption of 1631 brought 
492 years of repose to a catastrophic con-
clusion. The next eruption seems likely to 
be as severe as that in 1631 itself. Thus, the 
longer the present dormant interval lasts, 
the more violent, the more damaging, and 
the more widespread the next eruption will 
be - and the more wide-ranging will have 
to be the precautions taken to minimize its 
effects on the population. 

Many statistical tools have been used 
to study the incidence of previous erup-
tions to discover when the next eruption 
could take place (Palumbo, 1999, 2003). 
Analysis of the intervals between the vio-
lent eruptions during the past 25,000 years 
suggests that Vesuvius could next erupt 
between 2031 and 2064. A model based on 
the cumulative energy released since 1631, 
shows that Vesuvius might next erupt in 
2023; another model, based on the revival 
of seismic activity, indicates that the next 
eruption might occur about 2030; while yet 
another model, based on the length of the 
eruptions and the intervals between them, 
suggests an eruption about 2040. 

Survival rates during the next eruption 
will depend not only on the efficiency of 
the contingency plans but also crucially 

Dealing with Vesuvius
by Alwyn Scarth1

1Geographer, PhD. Researcher and 
author of many books and papers on 
volcanoes.

Vesuvius has not erupted since 1944, 
but it is still the most dangerous vol-
cano in Europe. It is under constant 
scientific surveillance because it rises 
in a highly-populated area and its next 
eruption is expected to be violent. This 
article describes the detailed plans 
that have been developed to warn, 
evacuate and provide refuge for some 
600,000 people who will have to be 
taken from the most threatened areas 
before the eruption starts. However, it 
remains extremely difficult to explain 
the danger and convince the popula-
tion in the Neapolitan area, where seri-
ous and long-standing social problems 
seem more pressing than any future 
eruption of Vesuvius. 

Il n’y a pas eu d’éruption du Vésuve 
depuis 1944, mais il n’en reste pas 
moins le volcan le plus dangereux 
d’Europe. Il est sous surveillance 
scientifique permanente car il se 
dresse dans une région à forte 
densité humaine, et l’on s’attend 
à ce que la prochaine éruption soit 
violente. Cet article décrit les plans 
détaillés pour prévenir, évacuer 
et abriter 600,000 personnes qui 
devront être éloignées des zones à 
risque avant le début de l’éruption. 
Cependant, les difficultés pour 
expliquer le danger et convaincre la 
population demeurent aiguës dans 
la région de Naples, où les éternels 
et sérieux problèmes sociaux sem-
blent plus pressants  qu’une éven-
tuelle éruption du Vésuve

El Vesubio no ha entrado en erupción 
desde 1944, pero es todavía el volcán 
más peligroso de Europa. Está bajo 
constante vigilancia científica porque 
se eleva en un área altamente poblada 
y su próxima erupción se espera que 
sea violenta. Este artículo describe los 
planes detallados que se han desarrol-
lado para avisar, evacuar y proporcio-
nar refugio a unas 600.000 personas 
que tendrán que ser tomadas de las 
áreas más amenazadas antes de que 
la erupción comience. Sin embargo, 
sigue siendo extremadamente difícil 
explicar el peligro y convencer a la 
población en el área napolitana, donde 
los serios problemas sociales contraí-
dos hace mucho tiempo  parecen 
más urgentes que cualquier erupción 
futura del Vesubio. 

Natural Hazards
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upon what erupts. Solidifying lava flows 
move only slowly; falling ash takes time 
to accumulate thickly enough to cause 
rooftops to collapse: both can be avoided, 
even if they damage property. More power-
ful eruptions could unleash nuées ardentes 
(pyroclastic flows and surges) and mud-
flows (lahars) which are among the most 
deadly and swiftly-moving elements in 
the volcanic repertoire (e.g. Scarth, 1999; 
2002; 2007 in press). They caused most of 
the deaths in AD 79 and in 1631.

 
The contingency plans for Vesuvius
The crater of Vesuvius lies in a very threat-
ening position, a mere 8 km from the sub-
urban fringes of Naples, and even closer 
to some of the most densely-populated 
areas of Italy (Figs 1 and 2). In 1991, the 
Dipartimento della Protezione Civile (the 
Department of Civil Protection) appointed 
a commission to evaluate volcanic risks 
in Campania. Four working groups col-
lected data, evaluated the volcanic risks, 
developed plans for public awareness 
campaigns, and drew up planning strate-
gies for the emergency. Basing their guide-
lines on the events of 1631, the National 

Volcanology Group (GNV) outlined the 
expected eruptive scenario; the first plan 
was published in 1995, and subsequently 
up-dated (Dipartimento della Protezione 
Civile, 1995 et seq.). 

The GNV defined two major hazard 
zones, and later intercalated a third: 

A.The Zona Rossa (the Red Zone) is the 
most vulnerable region, covering an 
area of 236 km2 around Vesuvius. It is 
home to some 600,000 people living 
in 18 municipalities lying within 10 
km of the crater. Nuées ardentes dev-
astated some 40 per cent of this area in 
the violent eruption about AD 472, and 
20 per cent of this area in 1631. The 
population will have to be removed 
from this dangerous zone before the 
eruption starts.

B. The Zona Gialla (the Yellow Zone) 
includes 96 municipalities and about 
1,100,000 people in an area of 1125 
km2 surrounding the Zona Rossa. Ten 
per cent of this area was badly damaged 
in 1631, mainly by ash, pumice or mud-
flows. Naples is deemed to lie outside 
this zone mainly because it is believed 

that the prevailing winds should take the 
airborne fragments broadly eastwards. 
(But Naples would clearly suffer if the 
wind were to be blowing westwards). 

C. The Zona Blu (the Blue Zone) was 
added later. It covers an area of about 
370km2 and includes 180,000 people 
in 14 municipalities on the northern 
fringes of the volcano. This zone suf-
fered from destructive floods and mud-
flows in 1631.

Emergency evacuation
In 1993, a commission began to prepare 
plans for the emergency evacuation. 
The experts in the Vesuvius Observatory 
defined alert levels and were responsible 
for sending instructions to the adminis-
tration, to the media and to the people 
as the instrumental data were relayed to 
them (Table 1). School teachers were also 
given courses explaining the problem so 
that they would know exactly what to 
do in the emergency. It was assumed, no 
doubt, that these teachers would provide 
the most reliable link with children, their 
parents, and the civil defence authorities. 
Assembly and departure points were des-

Figure 1. A view of Vesuvius from Naples port, showing densely populated areas close to the crater.
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ignated on detailed maps of each munici-
pality and the destinations of the refugees 
were clearly indicated (Table 2). Practice 
exercises have been carried out to iron 
out unforeseen problems. The most com-
prehensive of these, a Major Emergency 
Simulation Exercise (Mesimex, 2006) 
took place on 22 October 2006. The threat 
from the volcano was illustrated by three 
exhibitions (of pictures and comic strips; 
of historical documents; and of scientific 
investigations), but the core of the exercise 
was a simulation of an evacuation from the 
municipalities in the Zona Rossa. A total 
of 2000 people participated from every 
municipality except Portici, where the 
authorities claimed that they had already 
learned enough during their exercise in 
2001 (and thereby revealed another diffi-
culty facing those planning a series of such 
exercises). The people selected for evacu-
ation formed a cross-section of the local 
population and included nuns, unmarried 
mothers with their children, and a group 
of young people acting as tourists sur-
prised by the eruption as they were visiting 
Pompeii. 

In spite of all the planning, it will be 
difficult to evacuate 600,000 people living 
in 18 cramped and congested towns, espe-
cially since it will probably be hard to 
forecast the precise date of the eruption. 
Once the eruption seems inevitable, it is 
envisaged that 16,500 police and soldiers 
would organize the evacuation of 80,000 
people each day - using a flotilla of 81 
ships, 40 trains from the Circumvesuviana 
railway, and 4000 cars. Such an evacua-
tion would be a logistical nightmare, even 
assuming that the labyrinthine network of 
crowded roads was not blocked by those 
who had ignored the plans and made their 
own travel arrangements. Critics have 
also pointed out that the roads are so con-
gested that a mere rainstorm can paralyse 
the public transport system, as indeed 
occurred during the Mesimex exercise on 
22 October 2006 (La Repubblica Napoli 
23 -10 -06) 

Communication and public awareness 
of the danger
In spite of all the planners’ efforts to inform 
the public, major barriers of misunder-
standing, misconception, and misinterpre-
tation still exist. In a volcanic crisis, Earth 
scientists, administrators, journalists, and 
the public are locked together in a situa-
tion where efficient inter-communication 
is quite literally vital. But the specialists, 
who have to give the explanations, and the 
general public, who do not understand the 

workings of volcanoes, do not speak the 
same language, are not trained in the same 
fields, and do not have the same agenda (e.g. 
Scarth, 2002). Unfortunately, Earth scien-
tists are no better at producing sound-bites 
and headlines than journalists are at study-
ing volcanoes. At the same time, the admin-
istrators know that they will be blamed 
for any miscalculations. Consequently, the 
various groups rarely pull in the same direc-
tion, and their interaction commonly gener-
ates more heat than light.

The special problems of Campania
Twice as many people as in 1944 now live 
in the most vulnerable sectors around the 
southern flanks of Vesuvius, and it has 
become one of the most densely-popu-
lated areas in Europe. The overall density 
reaches about 3,750 people per km2, but 
it exceeds 17,000 per km2 in Portici and 
14,000 per km2 in Torre del Greco. The 
people suffer some of the worst hous-
ing conditions in Europe, often lodged 
in cheap, ugly, insalubrious, and often 
illegally-constructed blocks, built without 

Alert Level Alert state State of volcano Proposed Civil Protection action 
0 No alert Low Typical background values. None
1 Caution Medium One monitored indicator 

departs from Background 
values.

Experts meet. Population is alerted. 

2 Caution High One indicator departs from 
background values, 
suggesting a possible pre-
eruptive state. 

Local Administration provides logistic 
support for scientists. 

3 Pre-alarm Very high More than one monitored 
indicator departs from 
background values, 
suggesting a possible pre-
eruptive state. 

Control passes to national government, 
which declares a state of emergency. 
Civil defence model for intervention is 
activated. 

4 Alarm Maximum Several indicators all point to 
a pre-eruptive state. Eruption 
expected within a few weeks 
at most. 

Red Zone is completely evacuated. 
Refugees taken outside Campania by car, 
bus, or boat to the twin regions. 

5 Waiting Maximum Data show pre-eruptive 
conditions. Volcanic situation 
probably irreversible. 

Civil Defence operators and scientists 
leave the Red Zone.

6 Eruption Maximum Eruption in Progress The people in part of the Yellow Zone 
suffering heavy ash falls are evacuated to 
places within Campania 

7 Aftermath Maximum Eruption ends. Attention paid 
to late features such as 
mudflows (notably in the Blue 
Zone) and gas emissions. 

Administration defines methods for 
population to return home. State of 
emergency is repealed. 

Table 1. Alert levels for an eruption of vesuvius and the civil action proposed 

Figure 2. A view of Vesuvius from Pompeii
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regulated building norms - although it is 
claimed that additional safeguards have 
been imposed since 1993. 

In recent decades, too, new buildings 
have encroached upon the volcano quite 
illegally. Even apart from any considera-
tions of common sense or environmental 
protection, it is a mystery to outsiders how 
these buildings could possibly have been 
permitted in such a vulnerable situation. 
The builders have then apparently obtained 

retrospective permits that legalize these 
developments. Other customs clearly rule 
on Vesuvius. One result is that those associ-
ated with these constructions have a vested 
interest in believing, and fostering the con-
viction in others, that Vesuvius is extinct 
and presents no danger to those who want 
to live on its flanks.

Campania is no ordinary province and 
Naples is no ordinary city. Attitudes to the 
contingency plans are more than usually 

Municipalities [with their populations] Twinned receiving regions and means of 
transport 

San Giorgio a Cremano [60,173] Lazio [boat] 
Portici [61,822] Emilia Romagna [train] 
Ercolano [57,983] Toscana [train] 
San Sebastiano [10,320] Molise [bus] 
Pollena Trocchia, Massa di Somma [19,328] Umbria [bus] 
Ottaviano [24,728] Piemonte & Valle d’Aosta [train] 
Sant’Anastasia [28,888] Marche [bus] 
Somma Vesuviana [33,673] Abruzzo [bus] 
Cercola [19,486] Friuli & Venezia Giulia [bus] 
San Giuseppe [26,820] Lombardia [train] 
Terzigno [15,954] Veneto [train] 
Boscoreale [29,305] Apulia [train] 
Pompeii [26,019] Liguria [boat] 
Torre del Greco [95,243] Sicilia [train & boat] 
Torre Annunziata [47,360] Calabria [train & boat] 
Trecase & Boscotrecase [20,005] Basilicata [train & bus] 

Table 2. The municipalities in the red zone and the regions with which they are twinned

coloured by the powerful legacies of the 
past. After almost a millennium of rule by 
foreign dynasties, mistrust of any govern-
ment has become ingrained in the public 
consciousness and makes a major contri-
bution to a continual scenario of polemics, 
passions, fatalism, ambiguity and perhaps 
inevitable chaos. Campania suffers from 
notorious social handicaps ranging from 
corruption, clientelism and nepotism, prop-
erty speculation, unemployment, poverty, 
illiteracy, organized crime and, not least, 
a notorious parallel government. To many, 
an eruption in the distant future would 
seem to be a minor scourge in this harsh 
and unforgiving world. On the other hand, 
Vesuvius is also seen as a mascot or talis-
man watching over the Campanians; and 
they have often regarded Vesuvius with 
fatalistic affection. When lava swamped 
Torre del Greco in 1794, for instance, the 
citizens refused King Ferdinand’s offer of a 
safer site and built new homes on top of the 
solidified lava. For all these reasons, then, 
the present contingency plans have often 
met with a collective fatalistic shrugging of 
the shoulders, even from potential victims 
of the next catastrophe. 

Many Campanians seem more likely to 
follow the advice of ministers of religion 
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than of ministers of government. They 
might also put their trust in uninformed 
pundits, although many would perhaps 
place greater faith in the local protective 
saint than in any administrative circular 
about a forthcoming eruption. After all, 
many Neapolitans believe that San Gen-
naro has protected the city for 1500 years; 
but they equally believe that successive 
governments have offered no such suc-
cour. Unfortunately, appeals to the saints 
for solace tend to foster public inertia that 
would handicap constructive action when 
the next eruption occurs.

Reducing the density of population
Encouraging people to leave the Zona 
Rossa offers an alternative method of 
decreasing the numbers under threat. Thus, 
in July 2003, the VesuVia Decongestion 
Plan was proposed in order to reduce 
the population in the Zona Rossa by 20 
per cent. This was a long-term project to 
remove 150,000 people from danger, who 
were living in rented accommodation and 

Nazzaro, A. 1997. Il Vesuvio. Storia 
eruttiva e teorie vulcanologiche. 
Naples : Liguori. 369pp. (Second edi-
tion: 2001).

Palumbo, A. 2003. Il Vesuvio, I Campi 
Flegrei, e I Napolitani. Naples. Liguori 
173pp. 

Scarth, A. 2002. A perspective on vol-
canic catastrophes. European Geolo-
gist, 14, 36-9.

Scarth, A. 2007 (In Press). Vesuvius: a 
biography.  Harpenden. Terra.
 
Il Mattino. Recent articles include:
12-09-06: Fuga-show, il rischio Vesu-
vio diventa evento 
18-10-06: Vesuvio:prove di fuga. Via al 
piano di emergenza.

earning less than 30,000 euros a year. Each 
suitable family was offered a cash incen-
tive of 25,000 euros (later raised to 30,000 
euros) towards buying a house outside the 
Zona Rossa. Their former homes could 
then either be destroyed, or changed, for 
instance, into small museums, artisan 
workshops, or Bed and Breakfast houses, 
which would attract tourists and inject cash 
and diversity into the local economy. The 
relatively few permanent residents from 
such establishments could, of course, be 
evacuated more easily than whole fami-
lies and their possessions. However, the 
decongestion plan made a rather slow start 
in its first two years, attracting some 6,000 
families (about 25,000 people). They came 
especially from older people who could 
still remember the last eruption in 1944; 
and from towns such as Torre del Greco 
and Portici where the threat from Vesuvius 
is most obvious. But it must be added 
that several hundred families have actually 
moved into the Zona Rossa during the past 
five years.

Inevitably, the contingency plan has 
met with strong criticism, most controver-
sially, perhaps, from Flavio Dobran, who 
particularly emphasized its social and cul-
tural inadequacies (e.g. Dobran, 1998). He 
initiated an interdisciplinary programme, 
Vesuvius 2000, to increase public aware-
ness of the danger. He also developed a 
computer model to simulate the future 
behaviour of Vesuvius as accurately as 
possible. One major conclusion was that 
nuées ardentes would reach the coastal 
towns in ten minutes, but the area affected 
could be reduced by the apartment blocks, 
25m high, already built on the fringes of 
the coastal towns.  

Many of the criticisms of the present 
plan and its applications could be raised 
about any emergency plan, but the prob-
lems are exacerbated in Campania. Nev-
ertheless, whatever the local difficulties 
might be, the contingency plan cannot be 
allowed to fail – otherwise 600,000 people 
will be in grave danger whenever Vesuvius 
erupts again. 

La Repubblica Napoli. Recent articles 
include:
21-10-06: In cento gouaches e dipinti 
storie del Vulcano ritrovato
23-10-06: Vesuvio, prove di evacuazi-
one Napolitano: non è innocuo
23-10-06: Il nubifragio rallenta le prove 
di evacuazione per il Vesuvio
23-10-06: Scatta la sfida virtuale con 
il volcano ma la pioggia rallenta gli 
“evacuate”. 
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Natural hazard and land-use 
planning in Spain

by Dr. Rosa María Mateos Ruíz1

Natural disasters in Spain cause sig-
nificant economic and social losses. 
Every year, nearly 100 people are 
killed while economic losses exceed  
0.2% of GDP. The Spanish economy 
currently depends largely on income 
from building and tourism, which are 
concentrated most intensively along 
the country’s Mediterranean coastline, 
precisely the areas that are the most 
vulnerable to processes of this type. 
Management of natural hazards in 
Spain has traditionally been carried 
out within the ambit of civil protection, 
but territorial and land-use plans are 
now beginning to include requirements 
to build natural hazards into planning. 
The new Land Bill  includes the require-
ment to draw up natural-risk maps for 
all areas subject to planning, which is 
a highly significant development in 
urban policy in Spain to protect the 
public from natural hazards.  

En Espagne, les désastres naturels occa-
sionnent des dommages importants sur 
les plans économique et social. Chaque 
année, près d’une centaine de person-
nes sont tuées tandis que les pertes 
économiques dépassent 0,2 % du PIB. 
L’économie espagnole dépend largement 
des revenus liés à la construction et au 
tourisme dont la localisation se trouve 
concentrée le long de la côte méditer-
ranéenne – précisément dans les régions 
les plus vulnérables aux événements de 
ce type. La gestion des risques naturels 
en Espagne, traditionnellement, a été 
traitée dans le cadre de la protection 
civile mais les projets de construction 
et d’aménagement territorial issus des 
différentes administrations doivent 
aujourd’hui comporter des recomman-
dations strictes en matière de risques 
naturels. La nouvelle loi sur l’utilisation du 
sol inclut l’obligation de réaliser des cartes 
de risques naturels pour toute région 
concernée par un aménagement ce qui 
représente une prise en compte significa-
tive en matière de développement urbain 
en Espagne, pour la protection des citoy-
ens face aux risques naturels.

Los desastres naturales en España 
causan numerosas pérdidas económi-
cas y sociales. Anualmente, se estiman 
100 víctimas mortales y unas pérdi-
das económicas en torno al 0,2% del 
PIB. El turismo y la construcción con-
stituyen el principal motor económico 
de la economía española, concen-
trándose principalmente en la costa 
mediterránea, la zona más vulnerable 
del país a este tipo de procesos. La 
gestión en materia de riesgos natu-
rales en España se ha llevado siempre 
a cabo desde el ámbito de la Protec-
ción Civil. En la actualidad, los Planes 
de Ordenación del Territorio y Usos 
del Suelo de las diferentes adminis-
traciones empiezan a incorporar en 
sus normativas la obligatoriedad de 
contemplar los riesgos naturales. El 
reciente Proyecto de Ley de Suelo, 
incorpora la obligación de elaborar 
cartografías de riesgos naturales en 
el ámbito objeto de la ordenación, lo 
que supone un hito muy relevante en 
la política urbanística de nuestro país y 
en la defensa de los ciudadanos frente 
a los riesgos naturales. 

The most significant natural hazard 
in Spain, because of the extent of 
the damage caused, is flooding. 

The most destructive flooding in Spain is of 
the flash flood type - transitory, momentary 
or discontinuous, caused by short periods 
of very heavy rainfall - typically found 
along the Mediterranean coastline. One 
of the most recent disasters occurred in 
the Aragonese Pyrenees in 1996, near the 
town of Biescas, where 87 people died 
on a campsite located in an area of active 
alluvial flooding. According to data by the 
Spanish Professional Association of Geol-
ogists (ICOG, 1997), no Spanish catch-

ment area is totally safe from the risk of 
flooding, with 1400 flooding black spots 
having been identified in the country’s net-
work of rivers. 

Coast-related natural processes, specif-
ically coastline erosion, represent another 
of the country’s most significant risks. In 
recent years, the  population density along 
Spanish coastlines, where 50% of the pop-
ulation live and tourism is most intensive 
(Spain is the second most popular holiday 
destination in the world, visited by over 
53 million tourists every year), has led to 
generalized disturbance of coastal dynam-
ics. Over 50% of the Spanish coastline has 
now been developed (Fig. 1), resulting in 
a large number of beaches and cliffs being 
affected by accelerated erosion. Annual 
losses caused by these processes are esti-
mated at 100 million euros (updated data 
from the IGME report, 1987).

Every year landslides and snow-ava-
lanches account for several fatalities and 
financial losses valued at 180 million euros 
(IGME, 1987). Landslides are most com-
monly caused by weather conditions in 
Spain (Fig. 2). Short, intense periods of 
rainfall often cause surface slides, debris-
flows and rock falls, whereas rainfall of 
moderate intensity lasting for longer peri-
ods - days or even weeks - reactivates land-
slides or mudslides (Corominas, 2006). 
The Pyrenees, mountains of Cantabria, 
Betic Range, Iberian mountain System, 
coastal mountains of Catalonia and moun-
tains of the Canary and Balearic Islands are 
where most landslides are concentrated, 
owing to a combination of steep slopes, 
the presence of susceptible land and a 
favourable rainfall pattern, particularly in 
Mediterranean areas (Fig. 2). The greatest 
landslide tragedy on record, caused by the 

1Instituto Geológico y Minero de 
España, Oficina de Proyectos en Bal-
eares. Avda. Ciudad Querétaro s/n. 
07007 Palma de Mallorca. 
rm.mateos@igme.es
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with magnitudes of over 6.5. The distribu-
tion of seismic activity in Spain is mostly 
concentrated in the S and SE (the Andalu-
sia and Murcia regions), in the Pyrenees, 
along the coastline of Catalonia, and in the 
Canary and Balearic islands.

The Canary Islands are the only part 
of Spanish territory with currently active 
volcanoes. The historical record has regis-
tered 17 volcanic eruptions on the islands, 
the largest of which was the eruption of 
Timanfaya (island of Lanzarote) in 1730, 
which forced 70% of the population to flee 
to other islands. The most recent eruption 

low throughout the 20th century. The last 
destructive earthquake occurred in 1884, 
in Arenas del Rey (Granada province), 
with an intensity at the epicentre of 9 on 
the Richter scale. It caused 800 fatalities, 
over 2,000 injuries and destroyed over 
1,000 homes. The historical earthquake 
catalogue shows that, between the 14th 
and 20th centuries, there has been one 
disastrous earthquake every 100 years, and 
many authors (Capote & Martínez-Díaz, 
2001; Sanz de Galdeano et al., 1995) have 
reported the existence of numerous faults 
with the potential to generate earthquakes 

collapse, not of a natural hillside but of an 
embankment, occurred in 1844, when 414 
people were killed and over 200 injured 
in a village in Majorca (Mateos, 2001). 
Snow- avalanches caused 47 fatalities in 
Spain between 1990 and 1999. 

Because of Spain’s location in the west-
ern Mediterranean geological context, it 
experiences relatively frequent seismic 
activity (although not to the extent of some 
other Mediterranean-rim countries, such 
as Italy, Greece or Algeria). Public aware-
ness of seismic hazards is low in Spain, 
however, because activity was unusually 

Figure 1. Development 
pressure on the Spanish 
Mediterranean coast: 
Calviá, Majorca 

Figure 2. Landslide in 
southern Ibiza, September 
2005. A block of 30 apart-
ments and 4 luxury villas 
were totally destroyed. 
Rainfall of up to 150 l/m2  

in 24 hours was recorded.
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occurred in 1971 on the island of La Palma, 
although little damage was caused. In 
2004, a large number of small earthquakes 
recorded in the NE of the island of Tenerife 
alerted the scientific community and local 
authorities to the possible risk of a volcanic 
eruption. The seriousness of this hazard 
increases considerably if we consider that 
the Canary Islands account for one third 
of Spain’s holiday destinations (9 million 
tourists in 2006). 

Other types of natural hazards, that 
are directly related to geological features, 
also sometimes cause major economic 
damage, such as expansive clays, which 
are abundant in the Guadalquivir Depres-
sion (Andalusia, S Spain), or sinking and 
subsidence processes in soluble materi-
als, such as the phenomenon that in 2003 
affected the route of the high-speed railway 
line, where it crosses a gypsum-rich area, 
in the province of Zaragoza.

Figure 3 shows the forecast total 
losses from geological risks in Spain 
for the 1986–2016 period, considering a 
maximum-risk hypothesis (IGME, 1987). 
Sums quoted have been updated to 2007 
euros. We find that the highest-risk areas 
are along the Mediterranean coastline, the 

Cantabrian mountains and the Canary and 
Balearic islands. 

Natural-hazard management: from 
civil protection to territorial and land-
use planning 
The proactive approach to natural haz-
ards now expected by Spanish society as a 
whole, takes the form of two major types of 
demand (Vallejo & Camarillo, 2000):

- the exponentially increasing demand for 
information about hazards;

- the need for public response by pro-
viding protection against hazards and 
disasters.

Both lie at the root of civil protection in 
Spain, shaping its development.

 Civil-protection planning in Spain falls 
within the ambit of state decentralization 
and the transfer of powers to the country’s 
Autonomous Regions (ARs). In 1992 the 
Basic Civil Protection Regulations were 
approved, establishing the drafting of 
territorial emergency plans for each AR, 
which would constitute an organizational 
and administrative framework for dealing 
with emergencies.

In addition to these territorial plans, the 

Basic Regulations also estab-
lished the possibility of pro-
ducing special plans focusing 
on “particularly significant” 
hazards in each region. These 
special plans are an important 
development, since they must 
necessarily involve in-depth 
knowledge and characteriza-
tion of hazards prior to the 
operational structure in the 
emergency stage. 

Although territorial plans 
have now been approved by 
all the ARs, special plans are 
emerging more slowly and 
gradually. For example, to date 
only three ARs have approved 
special plans for seismic haz-
ards (Catalonia, the Balearic 
Islands and Murcia) while six 
ARs have approved special 
flood plans (Galicia, Navarre, 
Andalusia, the Balearic Islands, 
the Basque Country and Valen-

cia), and three others are expected to do so 
in the near future (Catalonia, Extremadura 
and Aragon).

These special plans are based on quite 
thorough scientific research, applying 
methodologies to study hazard and vul-
nerability compared with other areas. The 
results are used for the spatial zoning of risk, 
usually at a reconnaissance scale. Some 
special plans are more ambitious, such as 
the flood-hazard plans in the Basque Coun-
try and Valencia Region, which include 
1:25,000-scale risk maps. In 2003, Catalo-
nia approved a special seismic-hazard plan 
(SISMICAT), mapping the vulnerability, 
hazard, and consequent risk at a munici-
pal scale (1:25,000 and 1:50,000). More 
ambitious plans include Murcia’s seismic-
hazard plan (SISMIMUR), approved only 
a few months ago, which features seismic-
risk maps at a village scale, following a 
study of the vulnerability of over 300,000 
buildings distributed in 1,000 towns and 
villages in the region.

In parallel, many national and regional 
organizations have prepared documents 
and maps related to natural hazards, 
including the National Geographical 
Institute (IGN) for seismic hazards, the 

Figure 3. Forecast of total losses 
from geological hazards in Spain 
for the 1986–2016 period, con-
sidering a maximum-risk hypoth-
esis (IGME,
1987). Updated to 2007 euros.
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Public Works Research and Experimenta-
tion Centre (CEDEX) for flood hazards, 
and, particularly, the Spanish Geologi-
cal Survey (IGME), which constitutes 
the National Natural-Hazard Reference 
Centre and keeps an extensive collection 
of literature on this topic. 

However, the current challenge facing 
Spain is to extend civil protection against 
natural hazards to cover other public 
policies with a clear role in risk manage-
ment, such as land-use planning. Yet this 
objective is proving difficult to accom-
plish because of the stagnation of public 
bodies, which tend to be poorly prepared 
for interactive policies, and the lack of 
detailed risk maps, which are key ele-
ments in urban-development planning. In 
this regard, some ARs have already taken 
a first step by including in their land-use 
plans the requirement to consider natural 
hazards as essential factors to be taken into 
account when authorizing land use. This is 
the case in Andalusia, whose plan includes 
two further relevant aspects:

- planning of the works and infrastructures 
necessary to reduce risks and set up 
surveillance and alert networks

- encouraging efforts to improve knowl-
edge of natural hazards, by providing 
detailed land-use maps.

The Balearic Islands are among the Spanish 
regions with the most advanced legislation 
in terms of natural hazards and land-use 
planning. Since 2003, the islands’ regional 
legislation has required all local authorities 
to draw up 1:25,000-scale susceptibility 
maps, including landslides, flooding and 
other hazards. For any land use planned 
for an area with a medium or high degree 
of susceptibility, a binding expert report 
on the real risk must be commissioned. In 
the case of landslide risks, this report is 
prepared by experts from the IGME. If any 
development potentially involves a major 
risk (e.g. marinas, hotel facilities, etc.), a 
positive suitability report must be obtained 
from the AR’s Emergency Service.

Recently, section 15.2 of the draft Land 
Bill, that was submitted to the Spanish Par-
liament in September 2006, included the 
requirement to draw up natural-risk maps 
within the ambit of land-use planning. This 

represents a highly relevant development 
in urban-development policy in Spain to 
defend the population from natural haz-
ards. 

Conclusions
Natural hazards cause nearly a hundred 
fatalities and significant economic losses 
in Spain every year (almost of 0.2% of 
the country’s GDP). The geological risk 
with the greatest destructive capacity, and 
that causes the most damage in Spain, is 
flooding.  

The Mediterranean coast presents the 
highest risk of such processes, owing to 
increasing demographic and development 
pressure in coastal areas and the high level 
of danger posed by almost all geological 
risks there (floods, earthquakes, coastal 
erosion, etc.). 

The management of natural hazards is 
one of the areas subject to state decen-
tralization and the transfer of powers to the 
country’s various Autonomous Regions 
(ARs), and has been carried out from the 
ambit of Civil Protection and Emergency 
Services. The ARs have prepared their 
own territorial emergency plans and spe-
cial plans for the most significant risks 
in each region, thus generating valuable 
documentation on natural hazards, includ-
ing hazard, vulnerability and risk maps at 
various different scales. 

The challenge now is to build all this 
knowledge into territorial and land-use 
planning in different management ambits. 
Some ARs have already made significant 
moves in this direction, although the flow 
of information must overcome the follow-
ing obstacles:

- stagnation of public bodies, which may 
sometimes hinder collaborative policy-
making

- lack of small-scale risk maps (<1:25,000), 
which are essential for urban planning  

- lack of technical or scientific specialists 
in natural hazards working for the vari-
ous public authorities involved. 

The draft Land Bill recently submitted 
to the Spanish Parliament could consti-
tute the legislative tool necessary to build 
natural hazards into urban planning, since 
it includes the requirement to draw up 
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risk-maps of the natural hazards in all 
areas being planned. This planning should 
achieve a reduction in the social and eco-
nomic damage caused by natural hazards 
in Spain, by including policies for fore-
casting, preparation for and prevention of 
phenomena of this type.
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During recent years an imposing work of geological and geomorphological data collection has been carried out throughout the 
whole Ligurian territory (over 5.400 km2) in order to meet the provisions of the 267/99 law, regarding the approval of the 
Hydrogeological Management Plans, and to fulfil the agreement drawn up with the National Geological Survey for the comple-

tion of the IFFI project (Italian Landslide Inventory). By means of this huge amount of geological data, for the first time standardized 
and available on a GIS platform, some inherent features of the Ligurian territory have become more evident. Above all, it can be easily 
noticed that huge landslide bodies are quite widespread all over the region and often entire villages, rather than just a few houses, are 
built above them. Many of these landslides are well known as they display clear evidence of seasonal slow displacements which lead 
to damage to buildings and infrastructure. 

Differential interferometry of SAR images through the Permanent Scatterers technique could quite well suit the analysis of such a geo-
morp�

The Environment Department of Regione Liguria has thus undertaken a project to test the real effectiveness of this technique in 
respect to some specific morphological features of its territory, mainly referring to widespread wood-covered and poorly-inhabited 
areas and high gradients of the slopes. PSInSAR data have been acquired for the whole territory of the Genova Province, over 1,800 
km2. The IFFI project database contains 3,111 landslides inside this area, 948 active, 1,532 dormant and 631 stabilized. PS analysis has 
located over 170,000 targets in this area, almost 10,000 of which are placed on landslides. A quick spatial intersection between PS and 
IFFI databases has shown that 25 to 30% of known landslides contain at least one radar target. This share would be rather higher if only 
landslides larger than 1 ha are taken into account. 

In separately analysing the PS subgroup characterized by a rate of displacement of more than 5 mm/year, some discrepancies between 
the two databases can be noticed, such as dormant or stabilized landslides containing many moving radar targets, or active landslides 
with still PS, or the presence of a group of moving targets outside inventoried landslides. 

Notwithstanding the fact that the expected test activities are still in progress, some preliminary results are already available, showing 
the effectiveness of this technique in supporting land use management actions and yearly financial draft programmes for hydrogeological 
risk mitigation works. On the other hand, difficulties in the proper data interpretation in some particular areas have emerged. 

However, these data have already been used in activities related to the updating of some Municipal Land Use Management Plans 
provided for by the Hydrogeological Management Plans: the state of activity of some landslides has been identified with the support of 
PS information, which has also been useful in drawing the borders of active areas and in locating new unstable zones. 

The main difficulties in the proper interpretation of PS data are mainly connected with the correlation between the PS displacement 
rate vector (which always coincides with the satellite line of sight), landslide kinematics and slope geometry: the full understanding of 
these interactions would be very useful and sometimes essential in allowing a correct exploitation of these data for land use management 
activities. But this analysis implies the knowledge of many variables, which are often unknown, such as landslide depth, direction and 
dimension of the displacement vector (which usually changes in different parts of the landslide body), relation between this latest vector 
and the reaction of the radar target (which is usually a building) to ground displacement. Test activities which are nowadays in progress 
have the aim of thoroughly investigating these aspects, but it is already clear that, although this technique will offer important support 
for land-use management activities, it will always be essential to carry out a careful data analysis. In this process both the PS technical 
features and the kinematics of every single landslide examined, which are usually different from one to another and change from point 
to point inside the same unstable body, will have to be properly analysed. 

Effectiveness and limits of the permanent scatterers technique for landslide 

analysis in land use planning: first results of the tests carried out in Liguria 

by Daniele Bottero1, Flavio Poggi1 and Stefano Cespa2

1Regione Liguria, Dipartimento Ambiente, Servizio Assetto del Territorio    2TRE Tele Rilevamento Europa SpA, Milano

The challenge
Climate change and rising sea level pose an increasing threat to a major part of the world population and its assets, located in 
low lands at or near the sea board. In The Netherlands for instance 70% of the population lives on land which is below mean sea 

level. Recent studies have shown that in the case of a breach in Holland’s primary line of coastal defence, the warning time will be too 
short to evacuate the inhabitants over the present infrastructure in time, resulting in several thousands of casualties. The experience of 
hurricane Katrina gave a glimpse of the possible consequences of such a situation. Moreover, the rapid ongoing economic development 
of coastal areas will continue to increase this risk on a global scale.

The Netherlands climate proof: building for climate change

by Ger de Lange1, Hans ten Hoeve2 and Kees van Ruiten3 
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The solution
Building sea defences is a core business of the Dutch. However, we are now facing the fact that the effort and cost of guaranteeing a 
100% safe coastline (including the inland waterways and rivers) needs to be reconsidered in view of future economic and social viability. 
Preparing safety measures for future events is prerequisite to keeping coastal lowlands attractive for investment. In the Netherlands, 
several efforts are being made to make the flood-prone areas “climate proof”. Projects currently underway are: 

- Room for the Rivers: creating larger flood basin areas
- Living with Water: creating storage for periods of high run-off and adaptive measures
- ComCoast: a semi-natural sea defence, allowing spill-over
- Compartimentation: using secondary inland embankments to reduce the area affected by floods
- Highwater? Free way!: adapt the infrastructure to function during floods, alert systems, evacuation traffic flow control
- Swamp restoration: nature against subsidence
- Water resistant and floating building: construction innovation
- Combidyke: multifunctional embankments
- Megamounds: large scale raised land with waterproof underground facilities and built-in energy and water self-sufficiency

1) TNO Built Environment and Geosciences, e-mail: ger.delange@tno.nl   2) Ministry of Spacial Planning (VROM)   3) RWS National 
Institute for Coastal and Marine Management (RWS RIKZ)

Because of its morphological and structural situation, the Alpine region is subject to natural hazards of strong intensities but lower-
middle frequency (debris-flows, flooding, landslides, rockfall and “Bergsturz”). But historically the events with a higher frequency, 
such as avalanches, have a greater impression on the population and become natural hazards problems of national interest.

The modern development and use of the mountain area (international transit axis, tourism, urbanization), in combination with the 
observed climatic changes, increase in a tangible way the geological risk for local populations and infrastructures. The acceptance of 
one new vision of the landscape (geological hazards maps) and its consequent integration into the local land use planning, must fight 
against the doubts of one community proud of its independent decision-making and stubborn because it occupies a territory in a high 
degree of risk.

Per la sua situazione geomorfologica e strutturale la regione Alpina è soggetta a pericoli naturali di forte intensità ma di frequenza 
medio-bassa (lave torrentizie, alluvioni, scoscendimenti, crolli in roccia e “Bergsturz”). Sono però gli eventi a più alta frequ-
enza come le valanghe ad aver impressionato la popolazione ed imposto storicamente i pericoli naturali come una problematica 

d’interesse nazionale.
Le modificazioni moderne nell’occupazione del territorio montano (vie di transito internazionali, turismo, urbanizzazione) in associ-

azione con i cambiamenti climatici in atto, aumentano in modo tangibile il rischio di natura geologico per le popolazioni e le infrastrutture 
esistenti. L’accettazione di una nuova visione del terrotorio(carte del pericolo) e la conseguente integrazione ai piani di sviluppo locali, 
devono far fronte alle reticenze di una comunità fiera della propria indipendenza decisionale e caparbia nell’occupare un territorio ad 
alto grado di rischio.

Natural hazard management in the Swiss Alps: land use planning as a deli-

cate balance between scientific knowledge, cultural heritage and society

Gestione dei pericoli naturali nelle Alpi svizzere, una pianificazione in bilico 
tra scienza, cultura e sociétà.

by Giuseppe Franciosi1 

1Geologo, CHgéolcert
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A recent UK Government figure suggest that 250,000 properties in the country may be at risk from groundwater flooding. The 
most vulnerable properties are those located on the unconfined chalk aquifers of southern England where groundwater levels 
can fluctuate over several tens of metres.

There have been numerous studies of the occurrence and nature of fluvial (overbank) flooding in the UK; however, relatively little is 
known about groundwater flooding or the associated processes. The characteristic feature of groundwater flooding events is the relatively 
long duration compared with fluvial flooding, and although limited in extent, these events can, as a result, cause significant social and 
economic disruption. 

There is no generally accepted definition of groundwater flooding although it is commonly taken to mean the emergence of water at the 
ground surface through a natural process. However, the term groundwater flooding is misleading in that it suggests a single phenomenon 
and there are at least three broad geological and hydrogeological scenarios that can lead to groundwater flooding:

- Groundwater flooding in unconfined aquifers: long-lasting, often regionally extensive, groundwater flooding caused by the water table 
in an unconfined aquifer rising above the land surface, sometimes referred to as clearwater flooding

- Groundwater flooding in alluvial sediments overlying non-aquifers: relatively localized and more short-lived flooding associated with 
groundwater levels in alluvial aquifers rising to the ground surface. Alluvial groundwater flooding occurs when water moves laterally 
out through the permeable sides of a river channel into lower lying alluvial deposits

- Anomalous spring flow: either exceptionally large flows from perennial springs, or large flows from intermittent or dormant springs, can 
cause both localized flooding in the vicinity of the springs and localized flooding down-gradient. Springs focus flow of groundwater 
at the land surface in areas of artesian flow and are usually controlled by some type of geological heterogeneity. Anomalous flows are 
caused when high transient groundwater heads build up behind springs as a result of unusually large recharge events.

The occurrence of groundwater flooding follows prolonged periods of rainfall and/or intense rainfall events. Southern England experienced 
significant (region-wide) groundwater flooding events in the winters of 1993-94, 1994-95, 2000-01 and most recently in 2002-03. For 
example, the 2000-01 groundwater flooding was associated with unusually high levels of rainfall: for an eight month period starting in 
September 2000, rainfall in south east England was 183% of the long-term average, equivalent to a >100 year return period.

There have been a limited number of published studies related to groundwater flood risk assessment in the UK. As part of their 
review of the incidence of groundwater flooding in England and Wales for the Department for the Environment, Food and Rural Affairs 
(DEFRA, http://www.defra.gov.uk/environ/fcd/policy/strategy/techdocs.htm), Jacobs produced a flood susceptibility map. The British 
Geological Survey (BGS) has recently produced a more detailed groundwater flood susceptibility map that includes both clearwater and 
alluvial groundwater flooding.

DEFRA, in developing its new strategy for flood risk management in England, has identified groundwater as a source of flooding 
that requires further attention. Studies to assess the scale of the risk, the level of understanding of the processes, methods for mapping 
risk and the potential for including groundwater within the national flood warning system are being undertaken (http://www.defra.gov.
uk/environ/fcd/policy/strategy/projects.htm). The likely inclusion of the requirement for groundwater flood risk mapping in the European 
Floods Directive highlights the need to assess this source of flooding in more detail.

BGS are involved in a number of ongoing groundwater flooding-related initiatives:

- BGS plans to continue to refine its groundwater flood susceptibility maps by including additional groundwater flooding scenarios and 
to improve the base data upon which the maps are produced

- An INTERREG IIIa project on groundwater flood prediction in northern France and Brighton, UK (http://www.flood1.info/) is due 
for completion in Autumn 2007. This process-based study led by BRGM (France) in partnership with the University of Brighton and 
BGS has undertaken extensive field work to characterize unsaturated zone processes in the Chalk related to flooding. It will lead to 
the development of early warning systems for groundwater flooding events in the regions involved. The conclusions of the study 
will provide context for the direction of future research related to process-based modelling of groundwater flooding of the Chalk of 
north-west Europe

- In April 2007, Imperial College London, BGS and the Centre for Ecology and Hydrology (CEH) started a three year project funded 
by the Natural Environment Research Council’s Thematic Programme entitled Forecasting Risk from Extreme Events (FREE - http://
www.nerc.ac.uk/research/programmes/free/) to develop a suite of integrated modelling tools to help assess and manage risk from 
groundwater flooding on the Chalk of the UK. The approach is to combine process-based atmospheric, surface water, unsaturated and 
saturated zone flow models that capture the key heterogeneities in the aquifer that affect groundwater flooding.

Given the recognized economic impact of groundwater flooding it will continue to be an issue of importance to those involved in flood 
risk management in the UK in coming years.

Groundwater and flooding in the UK

by David Macdonald and John Bloomfield1 

1British Geological Survey
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Part 1 General framework
Increasing public awareness of flood risks and supporting authorities decisions, spatial planning and emergency plans related to 
flood events are part of flood risk management. Flood mapping is a useful tool to achieve this. Every country facing flood risk 

has to carry out flood mapping. Many countries in Europe have already got some know-how in flood mapping; many experiences may 
be shared and exchanged in this domain in Europe. So it appeared interesting to benefit from mutual experiences and know-how exist-
ing among the European countries on flood risk mapping. That is why the European water directors agreed on setting up a European 
exchange circle on flood mapping in January 2006.

Aims of a European exchange circle on flood mapping
The aim of the European exchange circle dedicated to flood mapping (EXCIMAP) is to gather all existing experiences and know-how in 
Europe in order to improve flood mapping practices there. Many member states have already had experience in flood mapping. Several 
International River Basin Commissions have started work on the subject also. But many others will have to develop their own practices. 
In any case, all could be interested in joining an exchange circle on flood mapping. EXCIMAP has to facilitate the exchanges between 
European countries, to help build a common work base, and to improve comprehension and communication on the subject in Europe. It 
will lead to identifying good practices in the field and to writing a reference guide based on these good practices.

Expected results and feedbacks
The main objectives of EXCIMAP are:

- to review the current practices in flood mapping in Europe
- to identify the knowledge and good practices that can be shared 
- to write a guide of good practices on flood mapping

Thus, the main result expected from the exchange circle is the publication of a Guide of good practices on flood mapping in Europe.

Feedback for each participant
By exchanging experiences on flood mapping within this exchange circle, each participant will have the possibility to improve individual 
techniques.
Feedbacks for the European community:
- Exchange on this subject may help harmonize ways of processing in Europe
- These exchanges will lead to production of a guide of good practices which could be a reference work in Europe for the subject

Part 2 Running

Exchange topics
Within  EXCIMAP, the participants gather all existing experiences in flood mapping. All the steps which make up the process of flood 
mapping are analysed critically. These exchanges lead the participants to draw up good practices in the field and to write a Guide from-
this material.

Organization and components of the EXCIMAP
Each country willing to participate in EXCIMAP has identified the pertinent national body operating in flood mapping. This body has 
nominated a representative to take part in the circle and  the workshops organized along with the work.

Every International River basin commission, project or stakeholders organizations willing to participate in  EXCIMAP has also 
nominated a representative to take part in the exchanges. Any individual expert willing to participate in EXCIMAP is welcome.

The EXCIMAP is co-piloted by France – MEDD (Ministère de l’écologie et du développement durable) : Frédérique Martini and
Switzerland – BAFU (Bundesamt für Umwelt) : Roberto Loat
40 participants take part in the EXCIMAP activities, coming from:

- 20 EU Member States, Candidate countries, EFTA countries 
- International River Commissions as follows:

- International Commission for the River Scheldt/Escault
- International Commission for the protection of the River Rheins/Rhin
- International Commission for the protection of the Danube River 

- EU Projects as follows:
- Project InterregIIIB TIMIS 
- Project InterregIIIC FLAPP

- other interested stakeholders:

European Exchange Circle on Flood Mapping: EXCIMAP

by Frédérique Martini1
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- European Federation of Geologists
- Comité Européen des Assurances.

Schedule
EXCIMAP was created in January 2006. As a first step, EXCIMAP has carried out a review of current practices in flood mapping in 
Europe. Three workshops took place in 2006 in order to identify the knowledge and good practices that can be shared and to write the 
guide of good practices (22  - 23  June 2006, Bern, Switzerland; 7 - 8  September 2006, Turku, Finland; 14 - 15 December 2006, The 
Hague, The Netherlands). Now the guide is being completed with the view of presenting it to the European water directors in June 2007. 
After validation the guide could be published and circulated in Europe to the interested stakeholders.

The EXCIMAP work plan will consist of three main steps. Working methods are:

- EXCIMAP works mainly by correspondence; it is led by the two co-pilots
- The EXCIMAP team is provided with work instructions
- The co-pilots draw the synthesis of all individual contributions and organize several workshops and writing sessions as needed.

No specific budget will be allocated to EXCIMAP. 

Topics addressed by the guide
The guide is being finalized. But so far it consists of:

- explanation about flood mapping
- presentation of good practices of flood mapping following the mapping process 
- explanation about production of the maps
- explanation of dissemination of the maps

1Chef du bureau de la prévention des inondations et de la gestion des rivières. Ministère de l’écologie et du développement durable 
Direction de l’eau 

Terrafirma Abstract

by David Norbury1 and Ren Capes2

European Geohazards Conference Abstracts Rome 25 May 2007

Terrafirma is one of 10 services being developed by ESA under the GMES Service Element Program.  By using latest radar satellite 
technologies to measure and monitor terrain motions, the service aims at saving lives, improving safety and reducing economic 
costs across each country of the EU25. To do this, the acknowledged InSAR service providers in Europe have been consolidated 

to provide standardized terrain measurement products to each country’s national geological institution for interpretation and exploitation, 
and to stimulate awareness and demand.  So far, the service has been concentrated on urban subsidence (including mining, dewatering 
and subsidence) and landslides, but is broadening its portfolio to include flood risk, crustal deformation and volcanos.  Terrafirma is 
now in its fourth year of operation and is currently focusing on quality assurance, validation and product design in the positioning for 
the EC’s FP7 Fast Track Services.

Since the project inception, EFG has been present on the project team as a representative of the users of the exciting new technology. 
The EFG role is to provide input to guide the direction of the project, to promulgate the activities of the project and to inform geoscientists 
across Europe as to what this technology can do to assist in delivering projects and protection of society.

Stage 1 of the project saw the successful consolidation of product suppliers and users and was supported by cautious enthusiasm of 
the users for the products. The products referred to are ground motion records showing historic and ongoing movements down to sub-
centimetric levels of accuracy. This enables assessment of movements arising from landslides, subsidence, and other ground movements 
from whatever source. 

The aims of the Stage 2 project are to develop confidence in the products and broaden the appeal and application of the products. 
This will include combining the basic records with geological ground truth information, as held by geological surveys. This will greatly 
enhance the usefulness of the product. More details and up to date information is available at http://www.terrafirma.eu.com/

The level of EFG input to the project is currently under renegotiation, with a view to taking a higher profile. This would include 
negotiations with remaining countries who have not yet taken up the offer of free access to the data for a demonstration project in their 
country, to extend the take up of activities in the landslide monitoring project. This latter role fits very closely with the successes of the 
EFG Panel of Experts on Natural Hazards, who are working hard on delivering tangible benefits on hazard mitigation.

The other activity for EFG to play a more active role is in the monitoring of the take up and exploitation of the technology. This also 
fits well with the EFG mission of maintaining members’ knowledge and interest in new technologies at a high level.

1Secretary general EFG;  2NBA
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The Geological Institute of Hungary 
(MAFI – The Geological Survey 
of Hungary) can be regarded as the 

principal owner and manager of geological 
data in Hungary. Priority is given to the 
following aspects:

- The elaboration of a digital geological 
(and especially a natural hazards) data-
base with rapid capability for retrieval 
and updating

- Setting up standards for the acquisition, 
analysis and output of geographically 
referenced data resulting in maps easily 
understandable for the customers

- A wide-ranging capability for multidisci-
plinary data processing, in other words, 
for the combination of the whole set of 
geophysical, geological, geomorpho-
logical, hydrogeological, engineering-
geological, pedological and cadastral 
data according to the users’ demands 
and with a legend easily understandable 
even for non-professionals.

Hazardous geological processes 
Human living space has extended as a 
result of the development of industry and 
agriculture. New areas are subjected to 
agricultural cultivation and the increase in 
population induces the establishment of 
cities and villages in formerly uninhabited 
regions. The mostly spontaneous devel-
opment resulted in the establishment of 
important constructions, industrial plants 
in sites bearing geological formations of 
low load-bearing capacity or featuring 
steep, unstable slopes. Settlements were 
also frequently established close to sites 
where the presence of potential hazards 
was formerly unknown (volcano consid-
ered extinct, unknown seismically active 
belt, floodplain).

One of the characteristic features of 
geological processes is that slow, calm 
phases pass unexpectedly to swift move-
ments, thus increasing, even more, the 
danger. Great amounts of energy accumu-
late during the calm period considered, 
on the human scale, as permanent. This 
energy is suddenly liberated, breaking the 
resistance of rocks and bringing about 
large-scale devastation through instant 

movements.
Without going into details, some of the 

most important sources of geological haz-
ards can be listed as follows:

- Materials formed naturally in near-sur-
face layers endangering surface objects 
(e.g. swelling clays) or some harmful 
gases forming in the soil (e.g. radon)

- Earthquakes
- Active volcanoes
- Earth slides
- Fracturing, faults
- Subsidence
- Flooding, mud-flows
- Soil denudation or reworking of the 

fertile soil layer
− Damaging the natural protection of sub-

surface drinking water aquifers.

Quite frequently these processes are com-
plex, influenced by several factors in a 
cause-effect relationship. For instance, 
earthquakes occur frequently prior to or 
during volcanic eruption, slides form even 
in distant slopes, some areas sink, emerg-
ing volcanic dust and ash, accompanied by 
intense downpours, generate mudflows.

Mapping of natural hazards and 
urban geology: Hungary

by EurGeol. Dr. Péter Scharek1

1Geological Institute of Hungary
Stefania str. 14, H-1143 Budapest
scharek@mafi.hu

The idea of  geological mapping of 
natural hazards and urban areas 
was instigated at the beginning of 
the 1960s in Hungary. On the basis 
of the experience gained, a guideline 
was published in 1971 for engineer-
ing geological survey and mapping. It 
also took foreign results  into account, 
determined explicitly the objective of 
the mapping and set up uniform rules 
for its execution. These guidelines 
served as the basis for carrying out 
the mapping of Hungarian cities and 
the DANREG Project in Austria, as 
well as Slovak co-operation between 
1991 and 2000. Since then, we have 
launched computer-assisted process-
ing of the data and maps in order 
to establish regional information sys-
tems.

La idea de realizar cartografía geológ-
ica de los riesgos naturales y de las 
áreas urbanas se fraguó en Hungría a 
principios de los años 60. En base a 
la experiencia adquirida, se publicó un 
manual en 1971 para la cartografía y la 
investigación en ingeniería geológica. 
También tuvo en cuenta los resultados 
obtenidos en el extranjero, determinó 
explícitamente los objetivos de la car-
tografía y establecío normas unformes 
para su ejecución. Estas instrucciones 
sirvieron de base para llevar a cabo la 
cartografía de las ciudades húngaras 
y el proyecto DANREG en cooperación 
con Austria y Eslovenia entre 1991 y 
2000. Desde entonces hemos comen-
zado el tratamiento informático de  
los datos y los mapas para establecer 
sistemas regionales de infromación.

Le concept de cartographie géologique 
des risques naturels vis à vis des zones 
urbaines a pris naissance en Hongrie, 
au début des années 1960. Sur la 
base de l’expérience acquise, un guide 
de recommandations a été publié en 
1971 dans les domaines des études 
géologiques liées au génie civil et à la 
cartographie. Ce guide tient compte 
également de résultats provenant 
de l’étranger, précise clairement les 
objectifs de la cartographie et édicte 
les règles de mise en œuvre. Ces 
recommandations ont servi de base à  
la cartographie des villes de Hongrie, 
au projet autrichien DANREG et à une 
coopération avec la Slovaquie entre 
1991 et 2000. Depuis, a été lancée 
une campagne de traitement assisté 
par ordinateur des données de car-
tographie pour établir des systèmes 
d’informations régionales.
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Slow changes can also be observed also 
in areas considered calm (e.g. subsidence, 
slow creeping along the slopes) and we can 
prepare to face their effects. On the con-
trary, certain unexpected events can accel-
erate instantly the slow processes damag-
ing even areas considered to be safe. 

Indices of geological processes are 
mostly hidden and their recognition needs 
experience and professional knowledge. 
At the same time, the cost of a geological 
survey is only a fragment of that of even 
the least amount of damage.

Detailed geological and engineering 
geological research is the most appropri-
ate method for learning the sources of geo-
logical hazards, supplemented with special 
geophysical, tectonic and hydrogeological 
observations.

Hence, a special investigation method, 
the so-called urban geological research, 
has been elaborated for the examination 
of inhabited areas.

Urban geological research in Hungary
The idea of engineering geological map-
ping of urban areas was instigated at the 
beginning of the 1960s in Hungary, first 
of all in Budapest and the recreation area 
around Lake Balaton.

On the basis of the experience gained 
in the early years, the Central Geologi-
cal Office published in 1971 the volume 
Guidelines to the 1:10,000-scale engi-
neering geological survey and mapping. 
It also took foreign results into account, 
determined explicitly the objective of the 
mapping and set up uniform rules for its 
execution. These guidelines served as the 
basis for carrying out the mapping in sev-
eral cities beside the aforementioned ones 
(Miskolc, Eger, Pécs etc.). Unfortunately, 

drastically rising printing costs frequently 
stopped these projects. Consequently, the 
majority of maps are available only as 
manuscripts and in a few copies. In addi-
tion, we have just launched the project 
for computer-assisted processing of the 
related data and maps in order to establish 
regional information systems.

The designed information system sum-
marizes the results of the engineering geo-
logical mapping. The number and themes 
of map variants are determined by the geo-
logical setting of the area, the quality and 
number of exposures, as well as the objec-
tive-oriented character of the mapping due 
to the requirements of land-use and land 
development. There are, however, some 
compulsory map variants compiled for 
each area. Among the projects completed 
so far, the minimum and maximum number 
of map variants in a certain area is 14 and 
30, respectively.

Thematic classification of map variants
Documentation and observation maps. 
They are important from the point of view 
of engineering geological mapping. Due to 
the complex methods of investigation, the 
density of observation sites and exposures 
in built-up urban areas is so high that only 
computer-assisted processing ensures their 
legibility. Though it characterizes only a 
specific time slice, the map of engineering 
conditions illustrates important informa-
tion, such as degree of build-up, public 
utilities, damage to buildings and slope 
movements.

Geological maps. They include drift- 
and solid versions, thickness maps, geol-
ogy at different depth levels, tectonic and 
geophysical maps. In contrast to traditional 
geological mapping, the detailed classifi-

cation and qualification of loose sediments 
covering the surface were also important 
tasks in this case.

Geomorphological maps. Due to the 
identification of large, intermediate and 
small morphologic features, detailed sepa-
ration of slope steepness categories, quali-
fication of slope stability and delineation of 
areas susceptible to mass movements, it is 
an important variant of the series. 

Hydrogeological maps. As a function of 
local conditions, their number and the pre-
sented themes vary widely but they invari-
ably display the average, minimum and 
maximum groundwater levels. Addition-
ally, the aquifers’ hydrodynamic features 
are also illustrated in some other variants. 
Groundwater quality is displayed on a 
separate version emphasizing its aggres-
siveness and degree of pollution.

Rock mechanical features, foundation 
maps (engineering geological level maps). 
Generally, in agreement with main founda-
tion zones, they illustrate lithological and 
mechanical features of the formations at 
depth levels of 1,5 m, 3,5 m, 5,5 m, 10 m 
and occasionally 20 m. Conditions to be 
expected in shallow- and deep foundation 
works are characterized through represent-
ing the average rock or sedimentary fea-
tures occurring in the slice between 0-1,5 
m, 1,5-3,5 m etc. elsewhere. Some separate 
map variants are devoted to assessing load-
bearing capacity and susceptibility to sub-
sidence. Water content and exploitability of 
the formations are also indicated. Process-
ing slice maps provides a real chance for 
building 3D models.

Engineering geological synthesiz-
ing (district) maps. They summarize the 
results of detailed engineering geological 
surveying and analysis. Their compilation 
is assisted by computer through combining 
the necessary basic themes. They reflect 
first of all the geological, structural, mor-
phological and hydrogeological features 
of the area from the point of view of con-
struction suitability, especially empha-
sizing areas affected by unfavourable or 
hazardous conditions and therefore inap-
propriate for construction. On the basis of 
determining factors, the mapped area is 
classified into districts passing from larger 
to smaller units. These units are also evalu-
ated from the point of view of construction 
suitability.

The role of the environmental geologi-
cal variant has been progressively increas-
ing during recent years. It is quite obvious 
that displaying known pollution sources, 

Figure 1. Sites of urban engineering geological 
mapping in Hungary

Natural Hazards 
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objects to be protected and bases of water 
supply on maps represents an important 
part of the research in urban develop-
ment projects. This map variant usually 
shows occurrences of building materials 
and construction-industry mineral raw 
materials, open pits and mines, as well as 
waste depositories and factories present-
ing potential hazards to the environment. 
Of the objects to be protected, the area of 
waterworks, occurrences of mineral and 
medicinal water, as well as nature con-
servation areas and national parks have 
to be noted. Apart from the objects listed, 
evaluation of surface formations from the 
point of view of vulnerability to pollution 
represents important information on the 
map.

Apart from the maps presented briefly 
above some other map variants are also 
compiled depending upon specific local 
features and needs as follows:

- Map of earthquake hazard 
- Map of erosion hazard
- Map of undermining
- Map of slope stability
- Application of GIS in research.

Explanatory text and raw data collection 
should be included as annexes to the map 
variants.

Pentelényi, A., Scharek, P. 2003. Envi-
ronmental map of Vas County, West 
Hungary. Proceedings 4th European 
Congress on Regional Geoscientific 
Cartography and Information Systems 
vol. II, 697.
 
Scharek, P. 2003. Regional geological 
data management and its application 
in environmental studies in Hungary. 
Proceedings 4th European Congress 
on Regional Geoscientific Cartogra-
phy and Information Systems, vol. I, 
110-112.

Scharek, P., Tullner, T. 1997. The 
Environmental Geological Informa-
tion System of the Little Hungarian 
Plain. Third Joint European Confer-
ence and Exhibition on Geographical 
Information, Vienna. JOS Press, vol. 
1, 517-526. 

Scharek, P., Tullner, T. 1997. Envi-
ronmental Geological Information 
System as a Method in Application 
of Geological Data. Second Congress 
on Regional Geological Cartography 
and Information Systems, Barcelona 
1997, 94-99.

Apart from modern investigation meth-
ods, computer-assisted data entry and the 
application of GIS tools and software facili-
tating map processing are important parts of 
the project. Single map variants represent 
one layer in the GIS database. They can be 
acquired on the scale and with the legend 
required by the user.

Nevertheless, printing of synthesizing 
maps processed through combining differ-
ent base maps and thus answering specific 
questions must also be ensured, since deci-
sion-makers and representatives of associ-
ated disciplines demand traditional maps 
that can be unfolded on a table.
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The aim of the workshop was to 
present the current state of imple-
mentation of legislation and initia-

tives at EU-level which are related to the 
sustainable use of natural resources and 
geology. A substantial discussion by rep-
resentatives of regional development and 
land-use management authorities, relevant 
industries, and geoscientific profession-
als was moderated on the current issues 
particularly associated with geological 
knowledge-based policies, regulations and 
the availability of spatial geoinformation. 
The workshop focus was in particular on 
natural resources management and evalu-
ation, including minerals, water, soil, oil 

and gas, environmental impact, renewable 
energy, and safety aspects of sustainable 
development at national, regional and, to 
a lesser extent, at local level and on issues 
of relationship to economic growth. 

Representatives of the European Com-
mission, members of the European Federa-
tion of Geologists, the Hungarian Geologi-
cal Survey and other organizations, such as 
EuroGeoSurveys, and European Geother-
mal Energy Council made presentations.

The participants were mainly geolo-
gists and represented more than 20 Euro-
pean countries. The country representa-
tives supported by TAIEX in this workshop 
were from the new EU Member States. 
Experts from other countries self-financed 
their participation in the workshop: Croatia, 
Serbia, Netherlands and Portugal. In total 
the number of participants and speakers 
was 56. During the workshop, EFG had 
the opportunity to strengthen relationships 
with some European countries and poten-
tial new EFG members such as: Serbia, Croa-
tia, Cyprus, Lithuania, Latvia, and Estonia. 

The workshop was divided into four 
sessions:

- Session A: General Framework
- Session B: Sustainable use of mineral 

resources
- Session C: Sustainable use of water and 

soil resources 
- Session D: Sustainable Use of Energy. 

Within each session there were four half-
hour presentations and a discussion.

Session A: General Framework
The objective of this session was to exam-
ine existing legislation in Europe for the 
sustainable use of natural resources. The 
Chairperson for the session was Mr Luca 
Marmo, from DG Environment, European 
Commission. EFG President, Istvan Bérczi, 
made the welcoming address and opened 
the workshop. EFG Office Director, Isabel 
Fernandez, presented the background on the 
proposal of this workshop, the structure to 
be followed during the two full days and the 
key questions to be addressed:

 EU legislation and best practices in 
geology for sustainable use of nat-

ural resources:TAIEX workshop
by Isabel Fernandez1, Slavko Solar2 and Tamás Hámor3

1EFG Office Director, PhD
2Coordinator, EFG Expert Group: Min-
erals Resources and reserves. Geologi-
cal Survey of Slovenia Ph.D
3Head, Division of Regulatory and 
International Affaira, Hungarian Geo-
logical Survey, Ph.D

Co-organized by the European Federa-
tion of Geologists (EFG), the Geological 
Society of Hungary, and the Hungar-
ian Geological Survey, in collaboration 
with the European Commission, TAIEX 
Office arranged a multi-country work-
shop on EU Legislation and best prac-
tices in geology for sustainable use 
of natural resources, 21-22 Novem-
ber 2006 in Budapest, Hungary. This 
workshop gave the opportunity to 
geological researchers and admin-
istrators coming from 20 European 
countries to discuss how European 
Community legislation influences the 
geological profession, particularly in 
regard to sustainable use of natural 
resources.

La Fédération Européenne des Géo-
logues (FEG), la Société Géologique 
et le Service Géologique de Hongrie, 
en collaboration avec le bureau TAIEX 
de la Commission Européenne, ont 
co-organisé un workshop interna-
tional traitant de la législation de l’UE 
et les bonnes pratiques en Géologie 
pour l’utilisation durable des res-
sources naturelles. Cet évènement 
s’est tenu à Budapest (Hongrie) les 
21-22 novembre 2006. Ce workshop 
a donné l’opportunité à des chercheurs 
en Géologie et à des administrateurs 
provenant de vingt pays européens de 
discuter de la manière avec laquelle 
la législation de la Communauté 
Européenne influence la profession 
de géologue et, en particulier, autour 
du sujet de l’utilisation durable des 
ressources naturelles.

La Federación Europea de Geólogos 
junto con la Sociedad Geológica de 
Hungría y le servicio Geológico de 
Hungría han organizado un semi-
nario sobre “la legislación Europea y 
buenas practicas en geología para un 
uso sostenible de los recursos natu-
rales”. Con subvención de la Comisión 
Europea, dicho seminario se celebró 
el pasado 21-22 de noviembre del 
2006, en Budapest, Hungría. La con-
ferencia dio la oportunidad a geólogos 
y administradores, procedentes de 
veinte países europeos, de intercam-
biar opiniones a cerca de la legislación 
europea en el campo del uso sosteni-
ble de los recursos, y la influencia en 
la profesión de la geología. 
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- Which support and services can geolo-
gists offer in view of a sustainable use 
of natural resources?

- Why do geologists need to ensure these 
services?

In this session Mr Marmo presented two 
important proposals ofordirectives which 
produced much interest and response from 
the participants: 

- Groundwater Directive
- Oil Protection Directive.

The implementation of these two direc-
tives and the activities implications for 
the geological profession were discussed 
during the following debate. Geologists 
have been involved during the drafting 
process at the European Commission, and 
they participate in the implementation 
working groups. 

Finally, Tamas Hámor, from the Hun-
garian Geological Survey, presented  “Sub-
sidiarity in geological authority systems, 
and a review of geo-related acquis com-
munautaire”. He presented the geologists’ 
duties resulting from the European legis-
lation and their insufficient penetration in 
regional development and land use plan-
ning.  

 
Session B: Sustainable use of mineral 
resources
This session was chaired by Slavko Solar 
(Geological Survey of Slovenia). 

The session started with a presentation 
by Tom Simpson from the European Com-
mission, DG Enterprise & Industry entitled 
“Promoting sustainable development of 

the EU non-energy extractive industry”. 
He answered several questions: a) What do 
we mean by sustainable development? b) 
What is the link between industrial policy 
and sustainable development? c) How 
does this affect the non-energy extractive 
industry? and d) What can the extractive 
industry do to contribute to sustainable 
development? Throughout the presenta-
tion he referred to EU policy and activi-
ties related to sustainable development and 
he concluded that: a) sustainable develop-
ment is central to European policy-making, 
and provides the framework for industrial 
policy, b) access to natural resources is 
becoming an increasingly important policy 
issue for Europe, c) the European extrac-
tive industry has an important role to play 
in providing raw materials but must do so 
in ways that are consistent with sustainable 
development principles. 

The next presentation entitled “Apply-
ing sustainability to aggregates and indus-
trial minerals” by Slavko Solar dealt with 
sustainability, in particular with some 
important sustainability themes: corpo-
rate social responsibility, transparency, 
best practice, risk assessment and material 
tracking applied to the industrial mineral 
and aggregate sector. The presentation was 
concluded by the following statements: 
Mining has sometimes created problems 
in the past; mistakes have been made and 
repeated, but, the contribution of minerals 
to society is both vast and essential. Man-
aging mineral production, use and disposal 
within the principles of sustainability, and 
embracing corporate social responsibility, 
can help ensure this contribution is a net 

positive. The longer we wait to implement 
sustainable mineral resource management 
principles, the more difficult it will be.

John Clifford, Managing Director and 
Consultant from Athlone, (Ireland) (Fig. 1) 
gave a presentation entitled “Geology for 
Sustainable Use of Mineral Resources”. 
He presented his perspective on the current 
state of the world with regard to mining. 
The following issues were discussed: 
perception versus reality, demand versus 
supply, prospects for exploration in Europe 
and financing mining activities. He raised 
an important question: What can we as 
geologists do? Especially within the areas 
of our control (investment climate, data 
and technology) we have to implement 
the concept ‘think smart, drill deep’. He 
concluded on a positive note that mining 
is not a sunset business, but more a sunrise 
one.

Next came Győző Jordán, Senior 
Researcher, Geological Institute of Hun-
gary, MAFI, Budapest, with a presenta-
tion on mining waste entitled “Contami-
nation risk assessment of mining waste: 
models and approaches”. Firstly he dis-
cussed models of risk assessment (RA), in 
particular the elements (source, pathway, 
and receptor) of RA related to EU mining 
waste directive; secondly he presented a 
case study on optimal land-use scenarios 
in polluted mine catchments. Afterwards, 
he debated approaches to contamination 
risk assessment and concluded with a brief 
description of the EU geochemical map. 
The presentation included many valid case 
studies that backed up his points.

In the general discussion afterwards, 

Figure 1. Section B, John Clifford (Managing Director, Consultant, past 
EFG EU Delegate)

Figure 2. Section C, Dr Tamás Hámor (section coordinator ) and Patrice 
Christmann (Secretary-General, EuroGeoSurveys)



24 European Geologist 23

the participants tried to find answers to 
the following questions: 1) What support 
and services can geologists offer in view 
of sustainable use of natural resources? 
and 2) What do geologists need to achieve 
these services?.

Geologists can primarily offer data and 
knowledge, together with the commitment 
to provide scientifically based and sound 
information for the debates on different 
levels. Geological and or resource intel-
ligence is a crucial base for any kind of 
decision-making for a sustainable future. 
At this point we have insufficient data on 
the one hand and an information surplus 
on the other. We have reliable mineral 
resource production data, but not precise 
data on mineral resource consumption, or 
decoupling issues (as required in the the-
matic strategy of sustainable use of natu-
ral resources). Geologists could also offer 
metalogenetic maps of Europe by using IT 
technology and can significantly contrib-
ute to achieving the proposed European 
Technology Platform “Sustainable Min-
eral Resources” research goals.

Geologists lack non-geological skills 
such as conceptual modelling, and in par-
ticular, communication to different stake-
holders (general public, politicians, local 
communities and others). They could use 

modern research methods more, such as 
life cycle analysis, to strengthen the link 
to society by meeting its demands on data, 
information and indicators on rock, meth-
ods and knowledge. 

Session C: Sustainable use of water and 
soil resources
This session started the second day of 
the workshop and was chaired by Tamás 
Hámor, Head of Division of Regulatory 
and International Affairs, Hungarian Geo-
logical Survey, with work experience in 
the European Commission, Joint Research 
Centre.

 The session opened by a presentation 
on “The Implementation of Groundwa-
ter Directive for Geologists”, by Patrice 
Christmann, Secretary-General, Euro-
GeoSurveys (Fig. 2). Dr Christmann has 
participated as an expert in European 
Commission working groups on the imple-
mentation of the Groundwater Directive. 
In his presentation, he shared this long 
experience on European legislation from 
a geological perspective. The relevant 
point of the presentation was: groundwater 
status in Europe, Geological Surveys and 
groundwater issues, and the Groundwater 
Directive: past and future contributions of 
the geological community. Dr Cristmann 

presented the contributions of 
geologists on the GW Directive: 
geology was well represented 
in the preparatory stages of the 
GW Directive, both among the 
representatives of the Member 
States and among the stakehold-
ers. The value of geology is fully 
recognized by the Commission. 
Geologists actively contributed 
to the 2005-2006 work pro-
gramme of the Working Group 
C « Groundwater » set up by the 
Commission as part of the WFD 
Common Implementation Strat-
egy. The main activity of the 
WG is the preparation of a series 
of legally non-binding guidance 
documents on monitoring, pro-
tected areas, direct and indirect 
inputs, water in Mediterranean 
areas. Of important relevance 
for the conference was the list 
of activities for geologists in 
the context of Water Framework 
and Groundwater Directives:
- Delineation and characteri-

zation of groundwater bodies (com-
pleted)

- Development of a common European 
hydrogeological data model to foster 
interoperability

- Development of a European groundwa-
ter metadatabase (will be compulsory 
if the INSPIRE Directive proposal is 
adopted)

- Development of a 1:1,000,000 scale dig-
ital hydrogeological layer

- Determination of background values 
at EU level (requires EU geoanalyti-
cal laboratories network to harmonize 
sampling and analytical procedures)

- Development of harmonized monitoring 
practices

- Understanding the soil/groundwater 
interface and interactions

- Understanding natural attenuation
- Understanding the fate of pollutants in 

soils and groundwater
- Understanding groundwater/flooding/ 

landslide linkages 
- Groundwater exploration technologies.

This presentation concluded with the good 
perspectives for collaborative water-related 
research on the new research programme 
FP7. Definition of water bodies is left to 
Member States, while groundwater bodies 
(GWBs) should be addressed as consist-
ent groundwater entities within subsurface 
systems. The delineation of GWBs needs a 
conceptual model and a clear understand-

Figure 3. Left to right. Dr Tamás Hámor (Hungarian Geological Survey), Luca Marmo (European 
Commission), Dr Haas János (Hungarian Geological Society); Dr István Bérczi (EFG President) 
and Dr Isabel Fernandez (EFG Office Director)
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ing of hydrological boundary conditions; 
GWBs should be addressed everywhere in 
Europe based on the same features.

The next presentation entitled “Under-
ground Resources with a special focus 
on Groundwater and Soil” presented 
by Umberto Puppini, Hydrogeologist, 
Consiglio Nazionale dei Geologi Board 
Member, and European Federation of 
Geologists Board Member (Treasurer). In 
the field of the Law, three fundamental 
principles are regularly called upon regard-
ing natural resources management:

-  the principle of precaution which defines 
the attitude to be observed by anybody 
making a decision concerning the 
activity which can be reasonably con-
sidered as bearing a major danger for 
health or safety for current and future 
generations, or for the environment; it 
stipulates that the absence of absolute 
scientific certainty should not be used 
as an excuse to do nothing

- the principle of preventative action 
which objective is to highlight the best 
available techniques, with an economi-
cally acceptable cost, to prevent and if 
possible suppress the harmful effects 
that can be generated by a prejudicial 
phenomenon

- the principle of participation which 
means integrating the popula-
tion in the development of choices.  
Mr Puppini presented some important 
aspects on the Directives on Soil Pro-
tection and Groundwater Protection 
and how geologists deal with such 
tasks.  Good science, best practice, 
modelling (conceptual, analytical, 
numerical), human health and ecologi-
cal risk assessment, and early expert 
judgement..., are some of the profes-
sional contributions. 

The EFG Panel of Experts Coordinator on 
Soil Protection and Geoheritage, Hanneke 
van den Ancker, presented “Soil Protec-
tion and Geodiversity”. The speaker pre-
sented the relation between geodiversity 
and geoheritage. Sustainable use of land 
means taking into account the advantage of 
geodiversity. Dr. van den Ancker presented 
some examples on best practice on geoher-
itage as: geosites with information panels, 
geoparks, guided tours/excursions, popu-
lar scientific books, exhibitions/museums, 
walking and cycle routes, projects for 
children, school education programmes, 
websites for the public, websites for pro-
fessionals. 

Dr Yves Vanbrabant, Belgium Geo-
logical Survey Research Assistant, made 

the last presentation in this session. He 
presented a practical example: Research 
Centre in Earth Sciences for a sustainable 
economy. The mission of this centre is a 
scientific comprehension and a sustain-
able exploitation of natural resources. The 
target areas: Belgium, its neighbouring 
regions and Africa. The aim is to support 
politics, citizens and industries working 
in the sustainable management of mineral 
natural resources. Some of the applica-
tions for these projects are: to bring indices 
and methods to the authorities, allowing 
them to work out regulations fixing the 
optimum conditions for operating, taking 
into account the environmental and social 
factors, to provide the authorities and the 
companies with powerful tools of trace-
ability of the raw materials, to advice with 
expert systems allowing the partners to 
answer these requirements.

Session D: Sustainable Use of Energy
The session “Sustainable use of energy”   
as the last session on the workshop was 
chaired by Isabel Fernandez Fuentes, EFG 
Office Director. This session presented two 
main topics relating the geological profes-
sion with energy: supply oil and gas on 
the one hand and geothermal energy on 
the other. 

Dr István Bérczi, as EFG President and 
senior geologist on MOL Hungarian Oil 
and Gas Plc. presented “The global/EU 
perspectives on mineral resources, espe-
cially fossils, and public awareness on geo-
sciences” (Fig. 3). In this context, Dr Bérczi 
presented the security and sustainability of 
natural resources to discover, develop and 
exploit mineral, energy, water and disposal 
resources. Credibility issues had relevance 
in this presentation considering: manage-
ment, malpractice of financial resources, 
human resources (surface resources); 
under-financed exploration, risk aversion, 
poor reserves replacement records for the 
last 20 years, serious shortage of skilled 
E&P experts; reserves/resource categori-
zation disputes combined with a lack of 
International Reporting Standards; poor/
vague predictions of oil demand and oil 
price. Finally he presented some vision 
point for geologists: rejuvenation in E&P 
of underground resources in Europe; 
improved use of human resources with 
professional organizations; education & 
training adjusted to challenges; re-align-
ment in the business and financial structure 
of the EI.

Renewable energy, and in particular geo-
thermal energy, was the last topic in the work-
shop and two presentations were given.

Antics Miklos from European Geo-
thermal Energy Council (EGEC) and   
DAFORA France / GPC IP, Roissy, France, 
presented “Geothermal resources for elec-
tricity, heating and cooling: bottlenecks, 
best geological practices and recommen-
dations”. The presentation gave a general 
introduction on geothermal energy. Geo-
thermal Energy is energy stored in the 
form of heat beneath the surface of the 
solid earth. Uses are: Shallow Geother-
mal Energy for heating and cooling, 0-
400 m deep, ground source heat pumps; 
Deep Geothermal Energy for “direct use”, 
heating, cooling, process heat 400-3000 m 
deep; Geothermal Power Production up to 
5000 m deep. The economic situation in the 
EU varies throughout the various countries, 
according to natural resources and politi-
cal issues. Some countries such as Italy 
and Greece have high enthalpy resources 
for power, heat and other applications. In 
most countries, geothermal district heating 
needs some investment support, reduced 
interest loans, etc. to become economic. 
Cascade uses (district heating, industry, 
agriculture, etc.) improves the economy, 
but usually are very difficult to achieve due 
to business obstacles, distances, etc. For 
heat distribution, Eastern European coun-
tries may have an advantage due to existing 
networks. The statistical study about the 
use of geothermal energy in Europe shows 
a very different application of this energy 
between countries. Italy is very important 
as a power producer and Sweden has very 
much improved its heat production. To the 
question, is geothermal energy  renewable? 
Mr Antics Miklos replied: it is a renewable 
energy but an exhaustible source. Because 
geothermal heat is re-supplied by conduc-
tion and abstracted by convection, one 
order of magnitute higher, it is close to 
thermal equilibrium. Sustainable mining 
of exhaustible geothermal resources aims 
at increased reservoir and well longevities 
targeted at lifetimes nearing 100 years. It 
requires: dependable reservoir properties; 
appropriate assessment of reservoir struc-
ture; reliable heat extraction concepts, well 
completion/maintenance technologies and 
monitoring protocols; databases and reser-
voir simulation tools.

Albert Genter, Head of Unit, Geo-
Energy, BRGM, Orleans, France and 
coordinator of the ENGINE European 
Commission Research project, presented 
“Unconventional geothermal reservoirs 
in Europe for producing electricity: chal-
lenges and perspectives of the ENGINE 
project”. This presentation introduced 
deep geothermal resources in Europe, 
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focus on deep geothermal heat sources, 
unconventional geothermal resources, 
enhanced geothermal systems, EGS, and 
supercritical reservoirs. Europe is a conti-
nent to explore from the point of view of 
geothermal energy. ENGINE Co-ordina-
tion Action, ENhanced Geothermal Inno-
vative Network for Europe has a need 
for coordinating ongoing research and 
promoting the development and uptake 
of innovative methods and technologies 
to expand the exploitation of Unconven-
tional Geothermal Resources, in particular 
Enhanced Geothermal Systems. A major 
scope is the identification of gaps that 
hamper the development of geothermal 
energy and definition of research targets 

for the future. The ENGINE co-ordination 
proposals are: capitalization of knowledge; 
identification of gaps and barriers; defining 
new R&D projects to overcome these gaps 
and barriers. More information about the 
project is available at: http://engine.brgm.
fr. An important challenge for this project 
is the integration of scientific and techni-
cal know-how and practices as geologists, 
hydrogeologists, geophysicists, geochem-
ists, reservoir engineer, driller engineer 
etc.

Conclusions
The workshop concluded with an exten-
sive discussion and exchange of national 
practical experiences in the area of geology 

and professionals.
EFG received a very positive reaction 

to the event and would like to thank all 
the participants, speakers, and in particu-
lar the European Commission, Technical 
Assistance Information Exchange Unit 
in DG Enlargement, for facilitating this 
workshop.

The presentation will be available in 
the Taiex Library: http://taiex.cec.eu.int/ 
and on the EFG Website: www.euroge-
ologists.de. EFG will prepare a CD with 
all the information about the workshop to 
distribute to participants and stakeholders. 
Please contact: efgbrussels@gmail.com if 
you are interested in this material.

Les plus beaux rochers de wallonie. Géolo-
gie et petite histoire.
by Léon Dejonghe & Florence Jumeau.

Published by the geological Survey of 
Belgium.
Hardbound, ISBN : 978-2-9600676-0-6
Date : 2007, 358 pages.
Price : € 25.
Language : French.

In Wallonia (southern half  of Belgium), 
the landscape is the result of the inter-
action both of the differential erosional 

processes on a great variety of sedimentary 
- and low-metamorphic rocks and a long 
and complex geological history. Today, 
incised valleys of the main rivers (Meuse, 
Ourthe, Lesse, Semois, Amblève), karstic 
phenomena and human activity, give us 
spectacular pits of rock on which legends 

and local stories are anchored. 
Léon Dejonghe and Florence Jumeau, 

take us on a fantastic voyage through some 
500 million years of geological time in 
the beautiful landscapes of the Walloon 
Region. In some 358 pages with over  500 
excellent illustrations (photos and figures), 
we start with a brief description of the 
geology of the Walloon Region, then we 
jump to the core of the book: 78 spec-
tacular and wonderful outcrops, sorted by 
geological age and grouped by the main 
Belgian lithostratigraphic units (Précam-
brian to Silurian, Devonian, Dinantian, 
Upper Carboniferous, Permian, Jurassic 
and Cretaceous, Tertiary times and rare 
magmatic rocks).

The quality of production is high with 
clear illustrations ranging from topographic 
maps, field photographs (landscapes and 
details of sedimentary, deformational and 
erosional features). Many sketches help 
the reader to understand different mech-
anisms, such as cleavage, fractures and 
joints, faults and folds, paleoenvironmen-
tal reconstructions, synthetic vertical sec-
tions, archaeology, mining activity, history, 
etc. The authors have combined to produce 
a lively and readable text, a comprehensive 
list of figures, an index and a map of place 
names, a glossary and a strictly selected 
bibliography (both directly related to each 
geological units and compiled at the end of 
the book) guiding the reader step by step. 

Until recently, Earth scientists, did little 
to promote public interest in geology. This 

book is both dedicated to the beauty of 
the landscape and focused on geologically 
valuable sites. It is perfectly integrated 
in the “Planet Earth” spirit. This book is 
a good tool to combine geoheritage and 
geodiversity in a sustainable touristic man-
agement of spectacular, cultural and geo-
logical sites. A very nice book which will 
be appreciated by geologists, geographers, 
geotourists, teachers in Earth Sciences, 
natural heritage managers and globe-trot-
ters but the illustrations and the readability 
deserves a broader distribution.

Wallonie might expect to join the Euro-
pean-Unesco Geopark network.

Les plus beaux rochers 
de Wallonie. Géologie 

et petite histoire

Book review by Eric Goemaere 1

1Senior geologist of the Geological 
Survey of Belgium, Royal Belgian 
Institute of Natural Sciences, Brussels, 
Belgium.
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The documents that are referenced 
in Part 2 and its annexes are listed 
below with an indication of their 

current status as at early 2007. The docu-
ments fall into three types at this stage:

- Documents that have been published 
as National ENs, and are being imple-
mented

- Documents approved by positive votes 
and going to final editing and publish-
ing

- Documents in preparation in which the 
drafting work in ongoing; and there 
are also

- Technical Specifications (TS) which are 
not mandatory.

The description and classification stand-
ards were published in the UK in the 
period 2002 to 2004 (Table 1). According 
to CEN rules, these should by now have 
been implemented, although this has not 
happened in the UK, but is programmed 
for July 2007. 

The first of the three standards shown 
in Table 2 includes details that will affect 
everyday life, including specifications for 
samplers, cutting shoes and drilling opera-
tions and is likely to require significant 
changes to national investigation stand-
ards.

As the standards shown in Table 3 are 
published as ENs, they will progressively 

supersede the corresponding national 
standards. It is noted that the rules of 
supercesssion mean that in any conflict 
between national and European standards, 
the European standards wins.

The work on the standards shown 
in Table 4 is behind schedule, and it is 
not clear what the programme for their 
completion is although pressure is being 

An update on implementation of 
Eurocode 7 

by David Norbury1 and John Powell2

1Consultant 
2Secretary General, BRE, Chairman 
B/526/3

Most practitioners in the geotechnical 
and engineering geology industries 
are aware that European harmoni-
zation is coming, and have heard of 
Eurocode 7. Some practitioners are 
also aware that EC7 comes in two 
parts.  Most however are unaware that 
Part 2 of EC7 will replace much of 
current practice which is enshrined in 
national standards and practice in site 
investigation. These standards cover 
everything from qualifications to field 
and laboratory tests, and thus will 
have a major impact on the existing 
National standards, such as BS 5930 
and 1377 in the UK. 

La plupart des praticiens, dans 
l’industrie de la géotechnique et du 
génie civil, sont au courant de l’arrivée 
prochaine d’une harmonisation 
européenne et ont entendu parler du 
code européen N° 7. Certains d’entre 
eux savent que ce code comprend 
deux parties distinctes. Beaucoup 
cependant ne savent pas que la partie 
2 du code 7 va se substituer au texte 
régissant la pratique actuelle dont le 
fondement repose sur des normes 
nationales et une pratique bien définie 
pour les études de site. Les nouvelles 
règles concernent tous les secteurs, 
depuis les procédures de qualification 
jusqu’aux tests pratiqués sur le terrain 
ou en laboratoire et vont donc avoir un 
impact majeur sur les règles nation-
ales existantes telles que les BS 5930 
et 1377, dans le Royaume Uni.

La mayoría de las personas y enti-
dades que trabajan en geotécnia y en 
ingeniería geológica se dan cuenta de 
que la armonización europea se acerca 
y han oído hablar del EuroCódigo 7. 
Algunos incluso saben que el EC7 tiene 
dos partes. Sin embargo la mayor 
parte desconocen que la Parte 2ª del 
EC7 reemplazará la mayor parte de la 
actual práctica incluida en las normas 
nacionales y la práctica habitual en 
la investigación in situ. Estas normas 
cubren todo desde las cualificaciones a 
los ensayos de laboratorio y de campo 
y por lo tanto tendrán un gran impacto 
en las normas nacionales existentes, 
tales como la BS 5930 y la 1377 en el 
Reino Unido.

Table 2

Table 1
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Table 3

Table 4

Table 5

applied to accelerate the delivery of all 
those that are necessary for full implication 
of EC7. Enquiries on these are likely before 
mid 2008 at latest 

In the UK, the tests (Table 5) are all at 
present covered within BS 5930:1999, and 
these sections will be withdrawn as the new 
standards are completed and published.

The laboratory test documents (Table 6) 
presently exist as Technical Specifications 
(TS), which means that they do not have 
to be implemented at this stage (they have 
not been published in the UK). For that 
reason the UK BS1377 Parts 1 – 8 will 
remain in force for the foreseeable future.  
However, it is possible that these will move 
towards normative standards at some time; 
this will have to happen within the next 
three years if these TS are not to be deleted.  
These specifications were prepared from 
those that had previously been prepared by 
ESSMGE, and only minimal updating was 
carried out. It is noted that other standards 
coming forward are normative, such as 
for aggregate and materials testing, and so 
laboratories will have to carry out some 
wide ranging changes in any case.

The codes area affected (Table 7) by the 
changes and will all need revision. A large 
majority of the changes are correction of 
cross references, but the tests need to be 
reviewed for the need for more extensive 
amendment, such as the new design rules 
and methods incorporated within EC0 and 
EC7 Part 1.

The position for BS5930 is clearly 
one of very substantial amendment being 
required but most of the changes are not 
voluntary. Every country is required to 
cease any activity contrary to the new 
standards (where normative) and this 
means that any text or tables which are 
thus superseded have to be removed from 
national standards. As many of the new 
documents have merits, as do our existing 
standards, it is not intended to throw away 
the huge effort over many years repre-
sented by existing national standards.  

Table 8 shows other recent standards 
affecting geotechnical works, which have 
been published and implemented by the 
geotechnical industry, but those carry-
ing out investigations are not necessarily 
aware of their existence.

Implementation of soil and rock descrip-
tion (UK view)
The significant changes in soil and rock 
description are:

- Use of familiar soil consistency terms 
(soft, firm, stiff) in the field only with 
no quantitative cross check, and use of 
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Notes 
1. Technical Specifications (TS) are allowed to exist for a maximum of 6 years (review required after 
3, just voted for further 3), after which they will cease to exist. Up to that time, they can be considered 
for retention as TS, deletion or upgrade to Standards.
2. First enquiry for documents allows for both vote and comments on language, coverage and techni-
cal issues. Once the drafting committee has incorporated these comments, second enquiry (Formal 
Vote) allows only a Yes/No without further amendments.

Table 7

Table 8

new strength terms (low, medium, high 
strength) based on measurement alone.  
Field logs (borehole, trial pit etc) should 
normally include only strength terms. 
When field or laboratory test results 
are available consistency terms can be 
added (Table 9, p. 30)

- Reintroduction of plasticity as a descrip-
tive term, cross checked against plastic-
ity chart

- Adoption of ISRM rock terms (and thus 
fall into line with rest of international 
practice) for rock strength, joint rough-
ness and aperture T (Table 10, p. 30) 

- The rock weathering classification 
system proposed had been removed 
from UK practice in 1999.  The cur-
rent UK approach can be continued by 
using Approaches, but as Approaches 2 
and 3 conflict with 14689, they are to be 
removed from UK practice.

It is a remarkable achievement for engi-
neering geology that we have gone from 
no codification of description in 1970 (the 
year the Maps and Plans Working Party 
report came out in the UK) to a norma-
tive pan-European scheme for the descrip-
tion and classification of soils and rocks.  
This means that skilled practitioners will 
be able to present their description of the 
ground to readers from all over Europe 
and be understood.  It is also noted that 
the description standards were prepared 
by ISO Committee TC182/SC1 and these 
standards have also been accepted by all 
ISO members.  This means that the same 
scheme is now applicable to the majority 
of nations and, although not normative out-
side Europe, provides a level international 
playing field.  This wider distribution also 
applies to all the CEN Standards referred to 
above under the Vienna agreement parallel 
voting rules 

Concluding thoughts
The structure of the Eurocode system 
and related standards is such that there 
is a coexistence period in terms of design 
practice till 2010 up to when countries 
can design to either existing codes or the 
Eurocodes. However, coexistence of test-
ing standards is restricted to six months 
after which national documents shall be 
withdrawn, hence the ongoing work on BS 
5930 and 1377. It is anticipated that some 
statutory bodies may well implement EC7 
ahead of the 2010 deadline, in some cases 
2008 has been mentioned.

Table 6
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 News from Ireland

News and Events 2007

Table 10

Table 9

Obituary
We regret to record the death of a friend 
of the EFG, Niall Andrews, MEP for 20 
years, who opened our Brussel’s office in 
December 2001. He got a great thrill from 
this as it was the first ribbon he had ever cut! 
He was also instrumental in getting ques-
tions asked in the European Parliament 
on recognition of the EurGeol. title, for 
which we are indebted. He was especially 
known as a great liberal parliamentarian 
who specialized in human rights issues 
around the world.
Gareth Ll. Jones.

Volunteers needed in C. America (Hon-
duras). The association for investigation 
and development (ASIDE) is looking for 

volunteers to work in social aid projects 
involved with agronomy, geology, hydro-
geology and economy for periods of 6 to 
12 months.
Please contact: Dr. Freddy Garmendia c/o 
ASIDE: asidehonduras@yahoo.com
or EurGeol. Dr. Carloenrico Bravi, c/o 
Geologists Without Borders: Carloenrico.
bravi@fastwebnet.it
Carloenrico Bravi

On the occasion of the 25th Anniversary 
Council meeting, the Board of EFG agreed 
to award the EFG medal of Merit to Gerald 
Clement (photo). One of the founding 
fathers of the EFG, Gerald Clement served 
as 3rd President from 1986 to 1989.

 Job Opportunity

 News from EFG

Gerald Clement pictured with his medal
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During 2006 the following projects 
have been carried out:

- Integration of the environmen-
tal management on the development 
and land planning of the Metropolitan 
Area of San Salvador (El Salvador). 
Financial support: Barcelona Pro-
vincial Council, Barcelona Townhall 
and Spanish Agency for International 
Cooperation. This project will continue 
during 2007 and 2008 as it is part of an 
on-going programme

- General Water and sewage planning of 
the Balsamo del Sur Range, El Salvador. 
Financial support: Catalonian Agency 
for Cooperation for Development and 
Provincial Council of Barcelona

- Promoting and reinforcing community 
governance for environmental man-
agement in the Jucuarán municipality, 
El Salvador. Financial support: Cata-
lonian Agency for Cooperation for 
Development

- End of the project Hydrogeological 
Characterization for the water supply 
to Sana Antonio del Monte, El Salva-
dor. Financial support: Oviedo munici-
pality

- Participation in El Salvador emergency. 
Financial Support: Nando Peretti Foun-
dation

- Characterization and hydrogeological 

evaluation of the springs and rural aque-
ducts that supply seven communities 
of the Monzote municipality in Nueva 
Segovia, Nicaragua. Financial support: 
Eroski Foundation

- Integrated and sustainable environ-
mental management programme in 
the Apoyo Lake, Nicaragua. Financial 
support: Catalonian Agency for Coop-
eration for Development

- Public supply of drinkable water to the 
communities of “Buena Esperanza 1 
and Buena Esperanza 2” in the munici-
pality of San Manuel, department of 
Cortes, Honduras. Financial support: 
Government of Asturias

- End of the 2nd phase of water supply in 
several rural villages on the slope of the 
Cotarachi volcano, Ecuador. Financial 
support: Saragossa Provincial Council 
and Huesca Provincial Council

- Drilling one well for water supply in 

the San Antonio de Padua quarter in 
the locality of Riobamba, Chimborazo 
province, Ecuador. Financial support: 
Saragossa Provincial Council and 
Huesca Provincial Council, Aragon 
General Council and Saragossa munici-
pality.

During 2007, the following projects will 
be carried out:

- Poverty due to disasters. Financial sup-
port: Catalonian Agency for Coopera-
tion for Development

- Construction of 5 wells for water 
supply and hydrogeological modeling 
in 5 communities of Bobo-Dioulaso, 
Burkina Faso. Financial support: Cata-
lonian Agency for Cooperation for 
Development

- Water supply to several rural communi-
ties of the San Dioceses, Mali. 2nd phase. 
Financial support: Spanish Agency 

Projects carried out for World 
Geologists in 2006 and 2007

by Ángel Carbayo1

1President, Geólogos del Mundo

 World Geologists presents in this paper 
a summary of the Works carried out in 
2006 and those forecast for 2007. We 
would also like to remark that World 
Geologists was created in 1999 by the 
Spanish Official Association of Profes-
sional Geologists following a proposal 
by the European Federation of Geolo-
gists,  is a separate NGO to Geologists 
Without Frontiers  and has no relation 
with the latter.

L’article expose les réalisations de 
Geologos del Mundo  en matière de 
développement pendant l’année 2006 
et les Projets prévus pour 2007. Par 
ailleurs, il est précisé que Geologos del 
Mundo a été créée en 1999, par l’Ordre 
des Géologues Espagnols (ICOG) à la 
demande de la Fédération Européenne 
des géologues. Cette ONG est dif-
férente de l’Association Geologos Sin 
Fronteras, créée par une entité dif-
férente et sans relation avec elle.

Geólogos del Mundo en este trabajo 
presenta la relación de actividades 
desarrolladas durante el año 2006 y, 
asimismo, las previstas para el 2007. 
Por otro lado, queremos destacar el 
que Geólogos del Mundo fue creada 
en 1999 por el Ilustre Colegio Oficial 
de Geólogos, a instancias de la Fed-
eración Europea de Geólogos, y es 
una ONG diferente de Geólogos sin 
Fronteras (cuyo origen es diferente) 
y sin relación con ella.

Figure. 1. WG Coordinator in the assembly of 
the La Brea Community. El Salvador.
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for International Cooperation. Polaris 
Foundation

- Strengthening of the environmental 
management of the municipalities of 
the Fonseca Gulf, El Salvador. Finan-
cial support: Spanish Agency for Inter-
national Cooperation.

Other activities
WG has had a presence in several con-
gresses celebrated in Madrid and Barce-
lona as well as in the VI Week of the 
Science of Madrid, where together with 
the Spanish Association of Professional 
Geologists (ICOG) had a shared exhibition 
stand. WG has also been giving talks and 
conferences and has been in round tables 
in universities and other places to debate 
the projects developed by WG.

WG has also signed several Memo-
randa of Understanding with other institu-
tions and there are more in preparation.

Some of the works carried out by WG 
geologists have been the basis for PhD 
research and postgraduate studies. 

Finally, a permanent contact has been 

Figure 2. Floods in the metropolitan area of San Salvador resulting from the tropical storm Stan (October 2005)

CENTRAL OFFICE
Av. Reina Victoria 8, 4ºB 28003 Madrid 
SPAIN                                      
Tel: +34  91 553 24 03  
Fax: +34  91 553 03 43
geologosdelmundo@icog.es

DELEGATION OF ARAGÓN
Av. Tenor Fleta, 42 1º 4ª 50007 Zaragoza
Tel/Fax: +34  976 37 35 02
icogaragon@icog.es

DELEGATION OF ASTURIAS
C/ Pérez Ayala 3, Esc. Izq.33007 Oviedo
Tel/Fax: +34 985 27 04 27
geologosdelmundo@hotmail.com
geologosdelmundo@icogas tur ias .
e.telefonica.net

DELEGATION OF CATALUÑA
Av. Paralelo 144-146 bajos 
08015 Barcelona
Tel: +34 93 539 48 71
Fax: +34 93 532 86 65
geolegsdelmon@hotmail.com
DELEGATION OF MADRID
Av. Reina Victoria 8, 4ºB 
28003 Madrid (SPAIN)
Tel.: +34  91 553 24 03  
Fax: +34  91 533 03 43 
geologosdelmundo@icog.es

DELEGATION OF EL SALVADOR
Colonia Miramonte Calle Colima, 814
San Salvador, El Salvador, C.A.
Tel./Fax: +00 503 22606340
geologosdelmundo@integra.com.sv

DELEGATE IN BRUSSELS
efgbrussels@tiscalinet.be

REPRESENTIVES IN ANDALUCÍ, 
CANARIAS, LA CORUÑA, LA RIOJA, 
LISBOA 
www.geologosdelmundo.org

established with other foundations and 
NGOs, sharing experiences and knowl-
edge and in some cases working together 
with some of them in joint projects.
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Sweden is a country with nine mil-
lion residents, in the northern part of 
Europe. The country stretches some 

2,000 kilometres from north to south and 
offers a varied geology dominated by crys-
talline basement rocks. Palaeozoic sedi-
mentary rocks occur along the Caledonian 
front and as scattered patches throughout 
central and southern Sweden. These are 
notably well-preserved in the southern 
parts in which the islands of Öland and 
Gotland provide a world-class palaeontol-
ogy that has attracted geologists for centu-
ries. Mesozoic and Cenozoic sedimentary 
rocks are confined to the southernmost 
province Skåne. At least twelve impact 
craters are known from Sweden, among 
which the Ordovician Siljan crater in cen-
tral Sweden is the most spectacular. Qua-
ternary deposits are important throughout 
the country and are highly important for 
ground water resources and engineering.

Poor knowledge about geology
With the exception of its southernmost 
tip, Sweden is entirely situated within the 
tectonically stable Baltic plate. This means 
that the country, from a geological point of 
view, is a calm place to live in as there are 
neither major earthquakes, nor volcanic 
activity that may rock people’s attention 
and provide the media with alarming news. 
Indeed, Sweden has prosperous mineral 
resources among which iron, zinc, gold and 
copper are the main minerals exploited. 
But the country is lacking the geological 
resources that are perhaps most intensively 
debated, such as economically important 
coal measures or major hydrocarbon 
reservoirs. The geographical position of 
Sweden also prevents dramatic and haz-
ardous weather conditions, such as mon-
soons and hurricanes, which make people 
so aware of nature in many other parts of 
the world. Perhaps these are the reasons for 

the relatively poor knowledge Swedes gen-
erally have when it comes to geology and 
geologists. As elsewhere, natural sciences 
are currently losing ground in Sweden. The 
number of students who apply to the uni-
versity programmes in Natural Sciences 
decreased by almost 20% in 2006 and the 
decline seems to continue in 2007. So what 
do we do to spur interest for geology in 
our country?

The way to go
The Swedish Association of Scientists is a 
rapidly growing professional association 
and trade union with more than 21,000 
members representing a wide range of pro-
fessions. More than 25% of the members 
have a PhD and the geo-section within 
the association has some 1,000 active 
members. As a professional association 
we are working with questions related to 
our member’s professional career status. 
Important issues are “quality control” of 
education and training, progress of sci-
ence and research development as well 
as lobbying to create new job opportuni-
ties. However, a large part of our work 
on the geo-board consists in promoting 
geology to the public. Even though we, at 
the moment,have a very positive labour 
market for geologists - that is, if you are 
prepared to move to our petroleum-rich 

neighbour Norway or to the far north to 
work in one of the prosperous ore-mines - 
there is a constant need to inform the public 
of our existence and importance. 

Two main activities are accomplished 
by the geo-section board to promote geol-
ogy to  society; one is the national Geol-
ogy Day and the other is to select for and 
award the distinguished prize of Geologist 
of the Year.

How to promote geology in Sweden
by Vivi Vajda1, Mikael Calner2, Erik Palmqvist3 and Anna Kim-Andersson4

1Associate Professor at Lund Univer-
sity and Swedish EFG delegate 
2Associate Professor at Lund Univer-
sity and secretary of the Swedish Geo-
logical Society
3Secretary of The Swedish Association 
of Scientists
4Editor, Geologiskt Forum, Swedish 
Geological Society

Professor Per Ahlberg, Lund University, explaining the genesis behind the ”Priests bath 
tub” set in the  Cambrian sandstone at Vik, Skåne. Is it a collapse structure or perhaps 
traces of a meteorite impact...?
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In November 1999, the Swedish Geo-
logical National committee at the Royal 
Academy of Sciences took the initiative 
towards Geology Day with the aim of 
increasing the visibility of geosciences 
and making their applications known to 
the public. Geology Day has developed 
and grown since and has indeed become a 
national activity with an important impact 
in the media. 

Geology Day is in the month of Septem-
ber, when teaching institutions are running 
again after the long summer break and the 
weather is still mild and usually sunny. A 
wide array of field excursions is offered 
to the public nationally on the same day 
which always is a Saturday. Field excur-
sions are carried out by voluntary staff at 
universities, the Geological Survey and 
National museums. However, the plan-
ning and organizing of the event is done 
by a professional organization supported 
by three major sponsors; The Swedish 
Museum of Natural History, the Swed-
ish Geological Survey and the Swedish 
Nuclear Fuel and Waste Management 
Company (SKB) and there are several co-
sponsors. The available funds today reach 
approximately 60 000 Euro which covers a 
part-time position for one person working 
the year round on updating the important 
website and organizing the whole event but 
the major working hours of course consists 
of staff from our Geological community 
working in their free time one Saturday 
every year. Geology day has over the years 
grown to a very popular event and is always 
highlighted in the media both locally and 
nationally. 

The prize Geologist of the Year is given 
to a person who has fundamentally moved 
the position of geology forward in society. 

It is handed out during a ceremony at which 
several speakers are invited to present 
internationally important research topics 
within geology. A check with the symbolic 
sum of 1,000 Euros is handed over to the 
recipient geologist and the event is always 
highlighted in the journal Naturvetaren, 
published by the Swedish Association of 
Scientists. 

Another important association in pro-
moting geology to the public is the Swed-
ish Geological Society. The society pub-
lishes a popular scientific journal named 
Geologiskt Forum. The journal, which is 
co-sponsored by the Geological Society 
of Sweden, is written in Swedish and four 

issues are published annually. The articles 
are written by researchers at geological 
departments, museums, or more rarely by 
private geo-related companies or amateur 
geologists. The journal is currently printed 
in ca 1,700 copies per issue. Theme num-
bers are created regularly in order to attract 
readers. In 2007 the first issue focused on 
global climate change. Thanks to support 
from The Swedish National Committee for 
Geology (appointed by the Royal Swedish 
Academy of Sciences, KVA), this issue has 
been distributed to all members of the par-
liament. Later this year Geologiskt Forum 
will concentrate on the theme Energy. With 
these two thematic issues we are spreading  
the message that geology is central to two 
of the global political issues of our time. 

The editor of Geologiskt Forum and 
the Geological Society of Sweden board 
envisage that a popular scientific journal 
such as Geologiskt Forum could have 
many times more readers in the future.

How to proceed
We aim to continue the work in the same 
direction but expand and advance the 
boundaries and reach people at all levels 
in society. An important part of this work 
is to coordinate the different organizations 
better in order to optimize the outreach. 
Much of this effort is dependent on fund-
ing from external sources. This kind of 
sponsorship, however, is not yet a well-
established culture in Sweden.

Dr. Robert Font, CPG, PG, EurGeol 
President

Geoscience Data Management

Our geoscientists specialize in database entry of  G&G and 
engineering records.

Petroleum geoscience and geohazards courses also available 
on CD ROM 

214-213-9331 Cell
www.geodm.com
rgfont@cs.com

P. O. Box 864424, Plano, Texas 75086  - USA
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In oil and gas production, CO2  content 
has become a very important issue. Not 
so much attention had been paid to this 

gas until it was defined that CO2 emission 
is one of the main contributors to climate 
change (Kyoto protocol). Because of this, 
the subject of this paper is geological stor-
age of the gas, as the most suitable way for 
climate change mitigation. Here, types of 
geological storage systems, geophysical 
methods which are applied for monitor-
ing of gas migration through geological 
formations, as well as EU R&D projects 
supporting sustainable energy systems are 
presented. 

The term sustainability means to meet 
the demands of the current generation 
without destroying the needs of future 
generations (“Our Common Future”, 
1987). It is related to the following issues: 
biodiversity, climate change, community 
outreach, ethics and human rights, health 
management, waste and water manage-
ment, education and product stewardship 
(UNEP, WMO, 2006). In other words, 
there are three dimensions to sustainable 
development: People (social dimension), 

Profit (economic dimension) and Planet 
(environmental dimension), or the 3Ps.

Global warming, or global temperature 
increase with potential catastrophic con-
sequences for life on the Earth, is caused 
by the following gases: carbon-dioxide 
(CO2), methane (CH4), hydro- and perfluo-
rine-carbonate mixtures (HFCs and PFCs), 
as well as sulphur-hexafluoride (SF6). 

Four ways for solving greenhouse gases 
reduction are known (Fig.1):

- Energy efficiency
- Renewable energy sources (wind, solar 

energy, biomass, geothermal energy, 
energy of tide and waves) 

- (New) fossil fuels followed by geologi-
cal storage of CO2

- Nuclear energy.

Geological storage of CO2
CO2 is stored within deep geological for-
mations, defined on the basis of numer-
ous criteria (pressure and temperature at 
certain depth, structure and content of the 
formation, migration mechanisms, etc.). 
Geological storage of CO2 is a long-term 
process, even in comparison with other geo-
logical processes (age of the Earth, cycle 
of plate tectonics, formation of mountains 
or sedimentary basins, etc.). Furthermore, 
there are numerous criteria confirming the 
sustainability of CO2 geological storage: 
cleanness, safety, long-term perspectiv-
ity, energy safety, flexibility, efficiency, 

economic effects and public acceptability 
(Komatina-Petrovic, 2004).

The reasons why the geological stor-
age of CO2 is recommended are the fol-
lowing:

- The third most efficient option to reduce 
CO2 emission (Fig. 1)

- Enables permanent use of fossil fuels
- Huge potential capacity for CO2 storage 

within various geological formations 
(Fig. 2 and Table 1)

- Available technology
- Costs of storage are significant, but could 

be reduced
- Effects on the environment could be 

significantly limited.

There are five types of geological forma-
tions suitable for CO2 storage (Fig. 2):

- Aquifers
- Saline aquifers
- Oil fields
- Natural gas fields 
- Coal beds.

The most famous disposal sites for CO2 
are:

- Sleipner (North Sea) - saline reservoir

- In-Salah (Algeria) and K12B (North 
Sea) - gas field

- Weyburn (Canada) - oil field 
- Alisson (New Mexico) and Recopol 

Energy, global changes and sus-
tainable development

by Dr Snezana Komatina-Petrovic1

1National Representative of Serbia 
in ENeRG (European Network for 
Research in Geo-Energy), Geophysi-
cal Institute, NIS-Naftagas, Batajnički 
drum 18, 11080 Beograd, Serbia 
unabojan@eunet.yu

Since the 1990s, energy in Europe has 
depended on numerous geopolitical, 
social and environmental factors. A 
close relationship with climate change 
is particularly noticeable. Energy is 
one of the main factors in economic 
development which directly influence 
the development and stability of soci-
ety. That is why the main tasks of 
research are in the fields of security 
of energy supply, mitigation of climate 
changes and economic parameters, 
but within the concept of sustainable 
development.

Depuis les années 1990, l’énergie en 
Europe dépend de plusieurs critères 
concernant la géopolitique, le social et 
l’environnement. Une relation étroite 
avec le changement climatique est 
particulièrement nette. L’énergie 
est l’un des facteurs principaux du 
développement économique qui 
conditionne directement l’essor et 
la stabilité de la société. Cela expli-
que pourquoi les travaux majeurs de 
recherche concernent la sécurité de 
l’approvisionnement en énergies, la 
réduction de l’effet de serre et les par-
amètres qui régissent l’économie, tout 
en respectant le principe du dévelop-
pement durable.

Desde 1990, la energía en Europa 
ha dependido de numerosos factores 
sociales, geopolíticos y medioambi-
entales. En especial es relevante su 
fuerte relación con el cambio climático. 
La energía es uno de los principales 
factores del desarrollo económico, lo 
que influye directamente al desarrollo 
y la estabilidad de la sociedad. Por 
eso las principales labores de investi-
gación se encuentran en el campo de la 
seguridad del suministro de energía, la 
mitigación de  los cambios climáticos 
y los parámetros económicos, pero 
dentro del concepto del desarrollo 
sostenible.
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(Poland) - coal deposits.

Sleipner CO2-injection project (North 
Sea) 
Since 1996, Statoil and licensed partners 
in the Sleipner field have started carbon-
dioxide injection into the 1000 m-deep 
formation under the central and northern 
part of the North Sea, motivated by climate 
change mitigation (CO2 content is approx. 
9.5%). The captured gas was injected into 
the poorly-consolidated Miocene-Pliocene 
sand formation Utsira, characterized by 

very high porosity and permeability, that 
is - a large aquifer with registered  high 
salinity. At the beginning of the project, the 
aquifer was 200 m thick and confined by 
thick layers of shales. Annual injection is 
one million tons, while the total amount for 
the 7-year period is 6,1 million tons. 

After injection into the aquifer, CO2 
starts to migrate to the surface. The proc-
ess is repeated during permanent injection, 
until total saturation of the aquifer. Capac-
ity of the field is 20 Mt CO2.
In-Salah field (Algeria) 

The field is known as the first CO2 dis-
posal at the gas field. Since April 2004, 
annual storage of CO2 into the Krechba 
sand formation is 1 Mt. Four production 
wells and three injection wells, as well as 
long horizontal wells are used. Very thick 
layers of mudstones stop the gas migration 
from the reservoir. Total capacity of the 
reservoir is 17 Mt CO2.

Weyburn reservoir (Canada). 
The oil field is located at the Williston sedi-
mentary basin, and CO2 injection started in 
2000, for EOR. The reservoir is confined 
by anhydrites and mudstones. Total capac-
ity is estimated at 20 Mt.

Recopol reservoir (Poland)
Storage of CO2 in this coal deposit began in 
2004, within the ECBM project, financed 
by the EU. The gas is injected into the 
coal bed at a depth of 1000 m, producing 
methane simultaneously (EC, 2006).

In order to prevent effects of CO2 migra-
tion from the geological storage into the 
atmosphere, and so, to reduce climate 
changes mitigation, different types of mon-
itoring activities are performed. The goals 
of these activities are the following:

- To prevent harmful effects on the envi-
ronment and population health

- to check the quantity of injected CO2

- to check migration of CO2 (simulation 
models)

- to discover sudden disturbance within 
the reservoir and alert the population 
immediately.

In Table 2, methods used (permanently or 
from time to time) for monitoring of CO2 
reservoirs are presented.

In order to demonstrate geophysical 
methods of monitoring, the Sleipner res-
ervoir (North Sea) is cited. For perma-
nent control of distribution and migration 
of CO2, within the SACS Project (Saline 
Aquifer CO2 Storage), seismic methods are 
applied (Arts et al., 2004). The Time-lapse 
seismic method was used in October, 1999 
for the first time (2,35 million tons CO2 
had been already injected into the Utsira 
formation), and in October, 2001, for the 
second time (amount of injected gas was 
4,26 million tons).

According to the seismic results, dra-
matic changes related to wave reflection 
within the aquifer were verified. Nega-
tive reflections were registered at nine 
stratigraphic levels, during both stages of 
monitoring. In Fig.3, a map of amplitude 
values, suitable for lateral accumulation of 
the gas, is shown. 

Table 1. Total capacity of CO2 reservoirs in the world. These values should be increased 
by 25% if «undiscovered» oil and gas reservoirs are taken into consideration. 

Table 2. Types of methods used for monitoring of CO2 reservoir. 

Figure 1. Ways of reducing CO2 emissions.
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On the basis of available results of the 
project, it can be concluded that seismic 
methods are very useful for monitoring 
carbon dioxide distribution within reser-
voirs under the ocean floor. The gas can 
be detected with a precision of less than a 
meter. Note that seismic results obtained 
in 1994 were not useful for defining the 
shales topography. But, according to later 
seismic investigations in the Utsira for-

Figure 2. Types of formations suitable for CO2 storage.

mation, the dimensions and shape of the 
formation through which the CO2 migrates 
were defined.

 
Conclusions
During oil and gas production, CO2 appears 
to be a significant factor in environment 
and climate change. That is why the sub-
ject of this article is geological storage of 
CO2 as a recommendable way of climate 
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change mitigation. Types of geological 
reservoirs suitable for the gas storage are 
discussed, but also methods of monitoring 
CO2 migration through various geological 
formations. It can be concluded that huge 
capacities for potential geological storage 
of carbon dioxide during a period of over 
100,000 years are existent. The necessity 
of permanent monitoring of the reservoirs 
is underlined.

Figure 3. Map of amplitude values obtained during seismic investigations performed in 1999 (left) and 2001 (right), 
presenting gas migration from the shallowest (level 9) to the deepest horizon (level 1) (Arts R. et al., 2004).
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News and Events 2007

GeoTHERM Expo & Congress. 
A very successful conference and expo was 
organized in Offenburg, Germany by Eur-
Geol. Prof. Detlev Doherr (EFG Website 
designer and past German delegate) on 1 
- 2 March 2007. It received five times the 
expected attendance with over 2,000 par-
ticipants and 50 companies at the expo.

The conference dealt with the potential 
of geothermal energy, bringing together 
geologists, technicians, engineers and aca-
demics, to look at both shallow and deep 
geothermal potential. The ceremony was 
opened by Baden-Wúrttemberg, Minister 
for the Environment, Tanja Gönner. Minis-
ter Gönner announced that it was expected 
that at least 5% of the state’s heat supply 
would be derived from ground source heat 
pumps by 2010 (???). Delegates were wel-
comed by the Mayor of Offenburg Edith 
Schreiner. EFG President Berczi was rep-
resented by Past President Gareth Jones, 
Convenor of the EFG’s Expert Panel on 

geothermal energy, who made the open-
ing keynote speech on Geothermal Activi-
ties in Europe. He focused on the role of 
geothermal energy in supplying reliable, 
indigenous renewable energy.

Speakers included Professor Dr. Ingrid 
Stober, of the geological survey in Freiburg 
who examined geopotential in the south-
ern Rhine Graben. She identified shallow 
(<400m), hydrothermal and petrothermal 
(HDR) systems <5km deep. Dr. Horst 
Kreuter of GeoTHERMAL Engineering 
dealt with the potential for electricity pro-
duction from geothermal resources in Ger-
many. Prof. Rüdiger Schulz of Hanover 
presented a model for calculating risks for 
geothermal exploration drilling (80-90% 
success in Germany). EurGeol. Gareth 
Jones spoke on Exploration for geother-
mal resources in Europe, emphasizing the 
roles of EGEC, ENGINE and the EFG 
geothermal Expert Panel. Prof. Andreas 
Henk, of the University of Freiburg, spoke 

on the minimizing of risk for the explo-
ration of deep geothermal potential. He 
presented a computer model for calculat-
ing regional stress and strain for reservoir 
fracturing. The meeting concluded with 
EurGeol. Detlev Doherr’s speech on the 
use of GIS in geothermy. He presented 
methods for the development and calcula-
tion of potential  for geothermal energy on 
the basis of GIS.

The meeting was supported by the 
Ministries of Baden-Würtemberg, the 
local Geological Survey at Freiburg, the 
University of Freiburg and the Hochschule 
at Offenberg. Other partners included the 
EFG’s national association members BDG, 
Germany and CHGEOL, Switzerland, as 
well as the geothermal associations Geo-
thermische Vereinigung, GtV, Germany 
and Géothermie.CH, Switzerland.

The presentations may be viewed on the 
website: www.geothermie.de
Gareth Ll. Jones & Detlev Doherr
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Geological Society of London’s Bicen-
tennial Year
The Geological Society of London is the 
world’s oldest national scientific and pro-
fessional society for Earth scientists and is 
200 years old this year. 

To mark this auspicious occasion the 
Geological Society is holding Bicentennial 
events throughout the year and across the 
UK.  Among these are a major International 
Conferences at the QEII Centre, Westmin-
ster, London, for which registration is now 
open; a Public Lecture Series; a gala dinner 
at the Natural History Museum, London 
and a “Local Heroes” Initiative around 
the UK. For full details on Bicentennial 
Celebrations visit the Bicentenary website 
at: www.geolsoc.org.uk/bicentary

As well as organizing events, the Soci-
ety is marking its bicentenary with a major 
refit of its historic Mayfair apartments in 
Burlington House. It is also developing a 
virtual library - the Lyell Centre, which 
will encompass the Lyell Collection - an 
online resource within a completely new 
website that will eventually encompass the 
core content of all the Society’s journals 
and book series.

Geological Society of London’s bicen-
tennial conference - Earth Sciences in the 
Service of Society, QEII Centre, London, 
10 - 12 September 2007. Days one and two 

will feature invited speakers - all interna-
tional leaders in their fields - in four parallel 
sessions, set out below.

- Environment - engineering geology of 
London, groundwater, waste and con-
tamination, geophysics

- Earth and Planetary Interiors - geochem-
istry, geophysics, active tectonics, vol-
canology

- The Earth System - evolution of Earth 
environments, Quaternary change

- Resources - energy, minerals.

Day three will be devoted to a plenary 
session on Earth’s Future. Distinguished 
speakers will present new results and ideas 
relevant to our understanding of the planet 
and how these affect key environmental 
issues, present and future, including: natu-
ral hazards, climate change, energy and 
water resources.

Parallel with the plenary session on Day 
3, science students will be able to attend 
their own special session - an exhibition 
and a series of presentations, including one 
from TV presenter Dr Iain Stewart (Uni-
versity of Plymouth), designed to show 
how studying Earth science at university 
can open the way to a rewarding life full 
of travel and excitement.  If your organiza-
tion would like to take stand space here, or 
your school would like to attend, please 
contact us.

Call for posters
The Society welcomes submissions on any 
topics relevant to the programme. See the 
Conference website for details. Submis-
sion deadline: 15 June 2007.

Field trips
The Society’s programme of pre and post-
conference field excursions aims to be a 
celebration of Britain’s geology. The pro-
gramme includes many important sites 
of classic British geology and locations 
of special interest, although one is also 
planned to Tierra del Fuego! 

Registrations for field trips are open and 
places are limited!  Please visit the website 
for further information and a list of trips 
- you may also book via the website. 

Important dates
Registration for the conference and field 
trips is now open! “Early bird” registra-
tion ends 31 May 2007 after which fees 
rise by 50%. Abstract submission deadline: 
15 June.

Dark energy and the history of chem-
osynthetic life in the deep sea, Burlington 
House, 23 April 2007. A joint meeting of 
the Geological Society and Linnean Soci-
ety celebrating the 300th anniversary of the 
birth of Linnaeus, the Bicentenary of the 
Geological Society, the International Year 
of Planet Earth and the 30th anniversary of 
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News and Events 2007

The central hall at the Natural History Museum, London, 
which is the venue for the bicentenary dinner in November
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Committee for Mineral Reserves Inter-
national Reporting Standards

The Committee was established to promote 
international best practice in the reporting 
of Exploration Results, Mineral Resources 
and Mineral Reserves and international 
compatibility of national reporting sys-
tems. This effort has been particularly suc-
cessful and the reporting standards of the 
countries represented by CRIRSCO have 
been described as 95% compatible. The 
current CRIRSCO structure is outlined in 
the figure below.

The International Council on Mining 
and Metals (ICMM) has agreed to incorpo-
rate CRIRSCO as a Task Force on a 2-year 
trial basis and to support it both financially 
and administratively. ICMM was formed 
in October 2001 to represent leading inter-
national mining and metals companies. Its 
vision is a “viable mining, minerals and 
metals industry that is widely recognized 
as essential for modern living and a key 
contributor to sustainable development.”

As part of its 2006 - 2008 Work Plan, 
CRIRSCO has established a number of 
Sub-committees as follows:
The International Reporting Template
The CRIRSCO Template, which was 
launched in August 2006, is intended to 

be a guideline for countries newly devel-
oping their own reporting standards, and 
for comparison with other international 
reporting systems, including the United 
Nations Framework Classification (UNFC) 
and the Society of Petroleum Engineers 
(SPE) Guidelines. It is not intended as a 
replacement for existing well-established 
national reporting standards. As each new, 
or updated, national reporting standard 
is developed, it is reviewed by the other 
members of CRIRSCO in cooperation with 
the particular national reporting commit-
tee, to ensure that it continues to maintain 
compatibility with other standards. Just 
as importantly, improvements introduced 
by the most recent standard can be cap-
tured and built into the Template. This roll-
ing process of comparison with previous 
standards and upgrading by international 
consensus is highly effective and ensures 
that changes are kept to a sensible mini-
mum and that the most recent standard is 
generally seen as ‘best practice’.

International Financial Reporting 
Standards for the Extractive Indus-
tries
CRIRSCO has been asked by the IASB to 
examine the potential for convergence of 
definitions with the hydrocarbon indus-
try and to work with it to provide high 
level, non-technical guidance on resource 
and reserve definitions for the accounting 
profession. The ‘rules’ whereby the major 
assets of an exploration or mining com-
pany, its mineral resources and reserves, 
are used  for example in depreciation and 
impairment are obviously highly relevant 
to the companies concerned.  With the 

the discovery of deep sea hydrothermal 
vents.

Bicentennial Dinner, Natural History 
Museum, London, 13 November 2007.
Join the Geological Society of London to 
celebrate our 200th birthday. Indicate your 
interest now on the coordinates below.

This black tie event will be held in 
the Central Hall of the Natural History 
Museum, on the precise 200th anniversary 
of the Society’s foundation. The Geologi-
cal Society of London was inaugurated 
on 13 November 1807 at a dinner at the 
Freemasons Tavern, Long Acre, Covent 
Garden.

Dates for your diary
April

11 April. 4th Public Lecture - Monitor-
ing the Earth (Tim Wright) 

23 April. Geol Soc/Linnean Soc joint 
meeting - Dark Energy

24 April. Engineering Geology of the 
London Clay.

May
1-8 May. Arthur Holmes meeting - 

Golden Rum   
12-20 May. Arthur Holmes meeting - 

Peach and Horne 
16 May. Bicentennial Geological Walks 

by Eric Robinson: To Paradise by way of 
Kensal Green

17 May. Bicentennial Geological Walks 
by Eric Robinson: The White Cliffs of 
Dover Street

17 May. 5th Public Lecture - Fuelling 
the Future (Glen Cayley).

June
7 June. 6th Public Lecture - Eruptions 

that shook the world (Clive Oppenhe-
imer)

8 June. English Winelands (first of four 
tours)

20 June. Bicentennial Geological Walks 
by Eric Robinson: To Paradise by way of 
Kensal Green

21 June. Bicentennial Geological Walks 
by Eric Robinson: The White Cliffs of 
Dover Street.

Contact us for info and booking for 
these and other events in our bicentennial 
year.

News and Events 2007

 News from Ireland

Alys Johnson, Conference Office, Geologi-
cal Society, Burlington House, London, 
W1J 0BG; Tel: +44 (0)20 7434 9944; alys.
johnson@geolsoc.org.uk
www.geolsoc.org.uk/bicentary
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News and events 2007

The Third International Professional
Geology Conference (3rd IPGC)

September 21-25, 2008, Flagstaff, Arizona, USA
Sponsored by:  AIPG, CCPG, EFG, ASBOG,

DPA-AAPG, GSA, AWG, NAU and …

Technical Sessions:
1. “Training, Credentials and Continuing Professional Development of 

the Global Professional Geoscientist” (AIPG-sponsored)

2. “Professional Ethics and the Global Geoscientist”
(CCPG-sponsored)

3. “Expanding International Influence and Reach; Overcoming 
Challenges and Mapping Successful Strategies” (EFG-sponsored)

For proper routing, submit extended abstract (800 words) for 20-minute 
oral presentation or poster session to: aipg@aipg.org (Word documents 
or PDF format, please).

INITIAL CALL FOR PAPERS

“Global Geoscience Practice, Standards,
Ethics, and Accountability”

INITIAL CALL FOR PAPERS

in the discussions between the SME and 
the Securities and Exchange Commis-
sion on up-dating the SEC regulations on 
resource - reserve reporting. Meanwhile, 
the SME has established a new class of 
Registered Members that enables mem-
bers to be internationally recognized as 
Competent Persons. 

Membership
After many years of dedicated service, 
Gordon Riddler and Pat Stephenson  
retired from CRIRSCO and related NRO 
(PERC and JORC) at the end of 2006. Both 
have made immense contribution to the 
development of resource - reserve report-
ing standards. 
EurGeol. John A Clifford PGeo, FIMMM, 
FAusIMM, CEng(UK).

tent Persons’ according to the Codes which 
follow the CRIRSCO template. Hitherto, 
conversion between Russian and inter-
national reserves reporting systems has 
required a separate Competent Person’s 
report, and has been both time consum-
ing and expensive. By defining objective 
procedures and criteria it is intended that 
resources and reserves which are reported 
under the Russian Code will become more 
generally acceptable to western markets 
and stock exchange listing authorities. 

Chinese Code
A parallel group, operating under the aus-
pices of JORC, is working on a similar 
conversion exercise with the Chinese 
authorities. 

In the USA, no progress has been made 

general global acceptance of IFRS, CRIR-
SCO believes it is increasingly important 
to engage with regulators such as the IASB 
to ensure that the eventual standards do 
not disadvantage resource companies 
or render ineffective the various current 
national reporting standards.

Convergence of Definitions between 
the Hydrocarbon and Solid Minerals 
Industries
CRIRSCO and the SPE Oil and Gas 
Reserves Committee are co-operating in 
a study to examine the convergence of 
resource definitions between the mineral 
and hydrocarbons sectors. This exercise 
has started with the ‘mapping’ of the SPE 
Guidelines to the CRIRSCO Template. It 
is not intended to produce a joint document 
that would cover estimation and report-
ing of resources and reserves in all of the 
extractive industries (solid minerals and 
oil & gas). Instead, it is proposed that ter-
minology would be clarified for financial 
users, and to the extent possible a single 
set of terms will be used, although their 
application might vary slightly between 
industries.

Alignment with the United Nations 
Framework Classification
CRIRSCO is working with the UN-ECE, 
as is the SPE, to produce definitions and 
guidelines based on the CRIRSCO Tem-
plate that are compatible with the needs 
of the users of the UNFC. CRIRSCO and 
SPE propose that ownership of the Tem-
plate and SPE Guidelines would remain 
with the two organisations, and a ‘mapping 
module’ would be developed between the 
two guidelines and the UNFC. 

Russian Code
A working group, operating on behalf 
of CRIRSCO and with representatives 
from the Russian State Commission on 
Reserves, has been established under the 
auspices of PERC (the Pan-European 
Reserves & Resources Reporting Commit-
tee - the European counterpart to JORC in 
Australasia see: www.percreserves.com) 
to establish procedures for conversion, 
in either direction, between resource and 
reserve estimates classified and reported 
according to the Russian and CRIRSCO 
Template, as well as to identify mutually 
acceptable criteria for international recog-
nition of Russian professionals as ‘Compe-
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Submission of articles to European Geologist Magazine

The EFG calls for quality articles for future issues of European Geologist. Submissions should be in English and between 1000 and 3000 words, although 
longer articles may be considered. An abstract of between 100 and 120 words should be included in English, French and Spanish. Articles should be sent 
via e-mail to the Editor at Harper-mccorry@tele2adsl.dk or on disc to Vordingborgvej 63, 4600 Køge, Denmark. Photographs or graphics are very welcome 
and should be sent to the Editor as tif or jpg files in CYMG colour. Further details may be found on the EFG website: www.eurogeologists.de

Deadline for submission 30  March and 30 September.

Advertisements
Prices for advertisements
 One Insertion Two Insertions
Full page (colour) 820 Euro 1320 Euro
Half page (colour) 420 Euro 670 Euro
Quarter page (colour) 220 Euro 350 Euro
Full page (black and white) 420 Euro 670 Euro
Half page (black and white) 220 Euro 350 Euro
Quarter page (black and white) 120 Euro 200 Euro
Business card size 90 Euro 150 Euro
Preferential location 25% plus
Price for special pages:
Outside back cover (colour) 1200 Euro 1900 Euro
Second page (colour) 1000 Euro 1600 Euro
Second last page (colour) 1000 Euro 1600 Euro

Data for European Geologist Magazine
Number of issues printed:  6500
Periodicity:  2 times a year
Print mode:  Offset
Size:  A4 (210 mm x 297 mm)
Deadline:  30  March, 30 September.
Published:  30  May,  30 November
Advertisement delivered as computer file:  EPS, TIFF
For graphics remember to include fonts.

6500 issues of European Geologist are distrib-
uted among professional geologists all over 
Europe. They are sent to the European countries 
National Federations of Geologists, and these 
national organisations distribute them to their 
members. These include geologists working in 
companies as well as at universities.

Layout of the magazine is made in Adobe 
Indesign CS for PC.
Method of payment:
Invoice after publication
Subscription Rates: Annual subscription to 
the Magazine: 25 Euro

Contact:  
Dr. Maureen Mc Corry
e-mail:  Harper-mccorry@tele2adsl.dk
Tel: 0045 45831970

European Federation of Geologists (EFG)

The European Federation of Geologists was established in Paris in 1980 during the 26th International Congress of Geology.  In the same year the 
Statutes were presented to the European Economic Community in Brussels.

The Council of the EFG is composed of the representatives of the national associations of geologists of Belgium-Luxembourg (UBLG), Czech Repub-
lic (CAEG), Finland (YKL), France (UFG), Germany (BDG), Hungary (MFT), Iceland (GSI), Ireland (IGI), Italy (CNG and ANGI), Netherlands 
(KNGMG), Poland (PTG), Portugal (APG), Slovakia (SGS), Slovenia (SGD), Spain (ICOG), Sweden (N), Switzerland (CHGEOL), United Kingdom 
(GS), whilst the American Institute of Professional Geologists (AIPG)  is an Associate Member. The EFG currently represents about 40,000 geologists 
across Europe.

Mission
To promote the profession and practice of geology and its relevance.

Objectives

1. To promote and facilitate the establishment and implementation of national arrangements for recognizing geologists who, through academic training 
and appropriate periods of relevant experience in the profession and practice of geology, are qualified to be designated as EurGeol.

2. To organize meetings and conferences to discuss issues related to the profession and practice of geology.

3. To co-ordinate the activities of member national organisations in preparing briefing papers on geological issues and presenting these to European 
bodies, national governments and other relevant organisations.

4. To maintain contact with the European Commission and respond in timely manner to requests for information.

5. To communicate, through meetings and other means, the relevance of geology to the resolution of issues of concern to society.

6. To promote the establishment of best practice for training of geologists.

7. To safeguard and promote the present and future interests of the geological profession in Europe, including:
- to guarantee the free movement of geologists in Europe, with the mutual recognition of their academic and professional qualifications by the adop-

tion of the title of European Geologist (EurGeol.).
- to promote the harmonisation of education and training.
- to define and protect the title of geologist and related professional titles.
- to promote the code of professional ethics of the EFG.
- to provide advice and assistance to constituent member National Associations.
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DeltaGraph™
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Charting Application Available
Analyze, visualize and customize 
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quality output. Analyze your data 
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tools. Visualize your results with 
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GIS. LIDAR data can be viewed 
together with data in any format 
supported by ArcGIS™, including 
vector data, rasters, and imagery.

Free trial available at www.rockware.com.

$2,995

QuickSurf™

Fast, Powerful General Purpose 
Surface Modeling System
QuickSurf runs inside of AutoCAD 
Release 14 through 2008. 
Thousands of customers use 
QuickSurf daily for the generation 
and annotation of contour maps, 
profi les, sections and volumetric 
computation. Stand-alone 
version also available (QuickSurf 
DX - $699, if purchased separately. 
$200 if purchased with QuickSurf for AutoCAD).
Free trial available at www.rockware.com.

$1,195

Tralaine™

Tools for Referencing and 
Conversion

The standard in coordinate 
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