GeoSemantica Update
Near Real Time Maps

For quite some time the GeoSemantica Development team has been
researching the possibility of integrating Real Time Data with
GeoSemantica Digital Library. The team originally envisioned adopting
this functionality with the integration of HazSim modules and remote
sensing. We were expecting this integration to occur in 2 or 3 years.
Fortunately, new technologies, recent upgrades of key software modules
in the system, and ongoing research by the GeoSemantica developers
have made it possible to provide this functionality today. In order to
accomplish this we have upgraded some key software modules in
GeoSemantica, such as MapServer and PHP. Most of the changes are
skin deep and have not changed the user interface at all. What we have
accomplished is the integration of "live" data as a Near Real Time Map
(NRTM) layer in the system. A NRTM layer in a sense is a dynamic data
layer that can be integrated with other static and even other “live” map
layers. We can now easily provide a "live" map layer of sensors such as
a seismic remote sensing network and display the dynamic information
as an overlay on a hazard map, for example.

Currently, GeoSemantica is showcasing two NRTMs available in the
library (see figures):

NRTM - USGS recientes Sismos (los ultimos 7 dias)
NRTM - USGS recientes Sismos (desde Feb 2004)

These two layers capture information about the latest earthquakes
directly from the USGS Earthquake Hazards Program. Every 5 minutes
GeoSemantica queries the remote USGS database for any new quakes
and updates its NRTM layer. The “NRTM - USGS recientes Sismos
(desde Feb 2004)” also regularly checks for any new earthquakes but
in addition it archives the information thus providing a historic record
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of seismic events around the world. In the future we would allow the
program to create NRTM layers based on a specific dataset (i.e. display
all the earthquakes that have occurred in area X from dd/mm/yyyy to
dd/mm/yyyy).

We are now vigorously researching implementation of NRTM layers
in Geosciences and Hazard Management. We foresee, for example,
linking live remote sensing information such as water levels along with
base maps that show features such as rivers, flood maps, agriculture,
population density, and so on. The GeoSemantica development team
will showcase this new functionality to the Geosciences Working
Group at the end of February in Vancouver, and the executive council.
They will seek advice on implementing NRTM in the work plan of the
MAP:GAC countries.
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knowledge, assistance and leadership.
Thanks also to Arch. Larisa Encinoza

rom February — 10, 2004, a workshop in

Remote Sensing took place at INGEOMIN
in Caracas, Venezuela. During this workshop, the
Remote Sensing techniques applied in geohazards
were presented. Participants at this workshop were
INGEOMIN and its Venezuelan guests such as
the Centro de Procesamiento Digital de Imagenes
— CPDI (Centre for Digital Image Processing);
the Fundacion Venezolana de Investigaciones
Sismologicas — FUNVISIS (Institute for
Earthquake Research); the Universidad Central
de Venezuela — UCV (Central University);
the Instituto Geografico de Venezuela “Simon
Bolivar” — IGVSB (Geographical Institute); and
the Ministerio de Minas — MEM (Ministry of
Mines). The workshop was given by Dr. Vern
Singhroy (Canadian Centre for Remote Sensing
— CCRS), Ms. Katrin Molch (contractor), and Dr.
Sergio Espinosa.

The workshop started on February 5 with a field
trip to the Estado de Vargas and to the Avila Hills,
North of Caracas, where massive rain-triggered

landslides and mudflows took place in December
1999. This field trip took place together with the
participants of the multinational workshop on
methodology on landslide hazard assessments
(see article in this issue).

In order to support the ongoing activities in
Remote Sensing in all MAP:GAC project areas,
the PCI licenses for Argentina, Bolivia, Chile,
Ecuador, and Venezuela have already been
delivered to the final users. A series of training
in SAR, InSAR, and D-InSAR will be scheduled
during the Geoscience Working Group (GWG)
and the Executive Council (EC) meetings in
Vancouver the first week of March.

Also during the GWG meetings, Dr. John Cassidy,
seismologist from the GSC office in Sidney, BC,
will give a presentation about searching for active
faults, earthquake hazard in urban areas (geology
and ground shaking), megathrust earthquakes,
and rapid response (earthquake shakemaps using
geology and seismology).

Dr. Sergio Espinosa

(Alcaldia Campo Elias) for her interest
and for providing the group with insights
into the social context of the community
of Campo Elias.

Perdomo, Munoz and Ellerbeck also
visited Dr. Nuris Orihuela of the
Venezuelan Foundation of Seismological
Research  (FUNVISIS) to discuss
collaboration between that institution
and MAP:GAC.

The next country visit for the Community
Communications Sub-project will be to
Bolivia in April 2004.

During the Geoscience Working Group
Meetings in Vancouver (Feb 28 to
March 1), Muiioz and Ellerbeck will be
presenting on the case study visits carried
out to date, as well as lessons learned
from the process.

Mr. Mike Ellerbeck
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challenges, the most pressing of which is organizing for the

upcoming Geoscience working group and Executive Council
meetings, as well as the fieldtrip on Tuesday and special session on
Friday, March 5, all to be held in Vancouver. These meetings will
be well underway when you read this. In addition to this planning, a
lot of other MAP:GAC activities have made progress. The language
standardization subgroup had a very successful meeting in Caracas,
Venezuela where they focused on landslide nomenclature (see article
by Ms. Monica Jaramillo). This was followed by a remote sensing
course for the Venezuelans (see article by Mr. Sergio Espinosa) and
the week-long visit of Dr. Fernando Mufioz and Mr. Mike Ellerbeck,
to assist with the Community Communications Sub-project (see
article in this issue). Ellerbeck and I also spent another week in
Bolivia working with senior officials. The highlight of this visit was
the signing of an MOU (Memorandum of Understanding) between

The last four weeks have been filled with a number of
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the province of La Paz and SERGEOMIN. This MOU highlights

|
Community Communications

uring the week of February 15 to 20, Dr.

Fernando Mufioz Carmona and Mr. Mike
Ellerbeck of the Community Communications
Sub-project were in Merida, Venezuela to
begin the case study phase of the Community
Communications Sub-project.  Along with
INGEOMIN MAP:GAC Project Leader Ing.
Elda Perdomo and MAP:GAC Coordinator
Ing. Yoleidy Hernandez they met with various
government authorities and universities to begin
discussions on where the case study area would
be located and how the groups would work
together. It was decided that the case study
area would be the alluvial fan at the base of the
Montalban Basin in the Municipality of Campo
Elias.

On Wednesday, February 18, the group gave
a presentation about the objectives, goals, and
organization of MAP:GAC (Ellerbeck); the
progress that INGEOMIN has made on MAP:
GAC (Perdomo); as well as a seminar on
geological risk management issues and case
study methodology (Mufioz) to an audience
of about 60 people from government and
universities.

The group then visited the case study area on
Thursday, February 19, along with about 40

professionals involved in geological hazard
work, land-use planning, and emergency
planning. In the afternoon, the group separated
into two groups for discussion of subsequent
steps.

The first group, known as the “socio-techno”
group, focused on the development of a work
plan for the study aimed at characterizing
the sociological and human aspects of the
communities affected by the geological
hazard in the Montalban Basin, as well as
how to coordinate the transfer, appropriation
and application of information among all the
institutions involved. The second group, known
as the geoscience group, discussed the next steps
in the creation of a work plan for joint work and
information exchange of geoscience information.
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Ing. Oscar Kempff
shaking hands with
Ing. Nicolas Quenta
Ticona Prefecto del
Departamento de La
Paz after signing the
MOU.

the importance of establishing good relationships with other
organizations before a disaster occurs. Through the establishment
of collaborative and cooperative work, and then working jointly
together in times of low stress, you learn the strengths and
weaknesses of each organization. Then, during times of escalating
tensions or after a disaster, there is greater likelihood of both
organizations functioning well.

Dr. Catherine Hickson

Primarily composed of geologists, geographers
and engineers, this group focused efforts on
compiling an inventory of relevant geological
information that exists in each institution, and
how to share and use the information among
the group in order to produce the best possible
knowledge of the geological processes taking
place in the Montalban Basin.

MAP:GAC would like to thank all participants
for their efforts during the week, and especially
to Geog. Carlos Ferrer (FUNDAPRIS),
Ing. Jose Lamas (INPRADEM), and Lic.
Deny Avendafio (IUTE-MEACD) for their

Continued on last page.



The Need for Scientific Excellence

everal philosophies run through MAP:GAC such as “learn by doing”,

learn by exchanging “best practices” and relevant experience, ensure that
work is peer reviewed to produce the best science possible, and so on. These
philosophies are important for many reasons. The first and most obvious is
that we do not want to “reinvent the wheel” and we can advance most rapidly
if we use the experiences of others to our advantage. Another less obvious
and sometimes overlooked reason is that geoscience for hazard application
must be of the highest calibre possible because of the implications in its use.

Hazard studies impact the lives and livelihood of people and communities.
As soon as a hazard study is made public it will have some impact — either
negative or positive. If it has a negative impact on a community, then the
findings must be able to withstand scrutiny by geoscientists, engineers,
politicians, lawyers, community leaders, and others. If the findings are
positive, the implication is that it is safe to build, develop or use the land,
so this most assuredly must be the case, or the consequences are dire.
Ultimately, the community must believe in the findings, and use them for
planning and mitigation purposes.

Because of the life and economic implications of hazard work, geoscientists
working on hazard problems must have the best training possible, as well as
access to the best tools and the knowledge of how and when to apply such
tools to produce results able to withstand scrutiny. There is no replacement
for experience, and by working collaboratively with others who have greater
experience and knowledge, it should be possible to produce the best possible
results. Scientists must know when to ask for help and to turn to others
to provide them with information when they don’t have the experience
themselves. Just such a process is carried out within the MAP:GAC
management team. When we don’t have the answers ourselves, we turn to
the best expertise available to us.

Within MAP:GAC we have provided a forum for incorporation of outside
input into a number of areas such as HazSim, terminology, GeoSemantica,
and other activities. Outside experts have been invited to our Geoscience
and GeoSemantica working group meetings and Executive Council meetings,
to help us all make better decisions on the path forward. However, I have
realized in the past few months that we need to “institutionalize” some of our
exterior scientific input in a couple of areas. One of these is the acquisition of
various types of equipment, and another is in adoption of preferred modelling
programs.

Landslide Hazards and Standards Sub-project

he meetings on Landslide Hazard Assessment Methodologies were held

from January 31 to February 5, 2004, in Caracas, Venezuela. Activities
were developed in a four-day workshop with representatives from seven
MAP:GAC countries, two landslide consultants, and the manager of the GIS
Landslide Project from the Geological Survey of Canada. We participated in
a two-day field trip (on January 31 with consultants and on February 4 with
remote sensing staff from Venezuela) to Estado de Vargas, where a disaster
happened in 1999; a presentation by Dr. Oldrich Hungr and Dr. Reinaldo
Garcia on revised methodologies for developing landslide hazard maps and
landslide classification; individual meetings with representatives of each
country; and attendance at conferences on the “Disaster Prevention on Caracas
Plan Study” (JICA, Civil Protection, and the municipality of Caracas District),
and about the “Avila Project” (Geographic Institute Simén Bolivar).

The results of these meetings, along with the work done by the group during
last four months, will be presented by Dr. Hungr and Ms. Ménica Jaramillo
on February 28, 29, and March 3 during the meetings of the Geosciences
Working Group and the MAP:GAC Executive Council in Vancouver.

Modelling of physical processes takes considerable effort and is fraught
with difficulties. Most models are only crude approximations of reality,
and sometimes the theoretical results differ drastically from reality. These
differences are used to refine the model and produce results that come
closer and closer to reality. For research purposes this continual refinement
provides valuable feedback on the processes occurring, and often leads to
breakthroughs in understanding. Unfortunately, when models are applied
outside the research environment, before they have been proven to provide
consistent and relatively accurate results, they can at best provide misleading
and at worst totally erroneous results. If such modelling results are used in
a risk assessment, the results will be questionable at best. Because of this
situation the following criteria are proposed.

Any model to be used and promoted by MAP:GAC should conform to these
minimum standards:

(1) published at least once as the main topic in one of a selection of
peer reviewed, internationally accepted journals; and

available for use by project participants, with appropriate
documentation; and

there must be case studies of full data sets available for
applications of the model, so that the project can do an internal
evaluation and repeats of model application if needed to verify
results; and

the model must receive favourable comments from selected
external independent professionals, academics or expert users,
who have used it in professional applications; and

the model must pass an internal project review by the

HazSim working group, in terms of validity, quality, contextual
appropriateness, and usability.

(i)
(iif)

(iv)

)

In terms of equipment requests, we try to get the best possible advice before
we purchase equipment to be used in the project. One recent concern was the
request by several countries for “Schmidt Hammers”. This is a tool (Figure
1) with which our experience was limited, so we sought an outside opinion
— a “white paper” on its use and suitability for application within the project.
This white paper follows. Based on the recommendation, we will not be
purchasing Schmidt Hammers through the project. In the spirit of promoting
the best possible science, we will apply the same philosophy and procedure
for other requests that might require an outside opinion.

Dr. Catherine Hickson

The information and recommendations originating from this work on technical
standards and workshops on landslide hazards mapping will eventually be
compiled in a manual entitled “MAP:GAC — Handbook for Landslide Hazard
Mapping.” This will include topics such as:

Landslide Classification Systems and Standardized Technical Terminology
Characteristics of Risk and Landslide Hazard Assessment

Hazard maps: scales, types of maps, framework / cartographic symbology
Landslide map archives and databases

Highlighted attributes for landslide hazard map elaboration (with definitions
and recommendations according to scale)

Landslide hazard evaluation methods

Runout zones delineation

Practical applications of landslide maps: case studies

After the Executive Council meetings at the Geologic Survey of Canada,
Vancouver, an informal meeting to plan the next fiscal year (2004-2005) will
occur along with the consulting contractors of the Landslide Hazard Sub-
project.

Ms. Monica Jaramillo

White paper on the Schmidt Hammer and its
applicability to landslide investigations

Figure 1 Jl

Schmidt Hammer

The Schmidt Hammer is a non-destructive device for
hardness testing. The device consists of a spring-loaded
mass that is released against a plunger when the hammer
is pressed onto a hard surface. The plunger impacts the
surface and the mass recoils. The hardness of the surface
material is then estimated from the rebound of the hammer
mass following impact. The ISRM (1978) suggested
, methods on its use stipulate a minimum of 20 individual
tests be conducted on any one rock sample.
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Applicability/Limitations

The Schmidt Hammer was originally developed to test the surface rebound
hardness of concrete, effectively an engineered material (i.e. where a significant
degree of control is achievable with respect to material homogeneity). It has
since been adapted for rock, a natural material, where problems with its use
may arise due to irregular surfaces, mineral/grain size variability, weathering
and/or the presence of microcracks, fractures, joints, etc. ISRM standards
(1978) state that the rock material should be free from such defects to a
depth of 6 cm. Sumner and Nel (2002) found that moisture content could
also significantly affect Schmidt Hammer readings. Additional variability in
the readings may be easily introduced through human factors such as how
the instrument is held during the taking of a measurement (e.g. horizontally,
vertically, inclined, etc.).

The Schmidt Hammer has proven somewhat successful when employed for the
purpose it was designed — the approximate measurement of surface hardness.
Problems arise when its use is extended beyond this. In terms of rock mass
applications, excavatability, penetration rate and tool bit wear are examples
where hardness is a direct controlling factor. Even then, recording procedures
and robustness of the calculated index value are questionable (Goktan and
Ayday 1993).

Nevertheless, several extensions of its use have arisen, most notably as a
means to estimate UCS (uniaxial or unconfined compressive strength), since
intact strength is a function of mineral hardness. It must be stressed, though,
that the Schmidt Hammer test is an indirect measurement of UCS, and as
such, attempts to correlate the two parameters are highly varied in terms of
success. In a recent evaluation, Kahraman (2001) found significant non-linear
correlations existing between UCS and Schmidt hammer rebound values,
and quotes no less than 8 (!) different fitting relationships found by different
authors; each applicable to a specific rock type tested in a specific study.

It should also be noted that there are very few cases (if any) where Schmidt
Hammer values are used independently. In almost all cases in the published
literature they are used in conjunction or in comparison with point load testing
and UCS testing.

Suitability for Slope Stability Studies

I seriously doubt that there are any practical or beneficial uses of Schmidt
rebound hardness values in rock slope stability investigations that outweigh the
serious limitations of the test. The reasons are numerous. The first critique can
be directed towards the intended purpose or objectives of such measurements.
The Hoek-Brown failure criteria is one of the few strength criteria that directly
uses UCS; the others predominantly use shear strength parameters (e.g.
cohesion and friction) as part of a limit equilibrium type analysis, or some
form of constitutive model (e.g. elastic, elasto-plastic) as part of a numerical
analysis.

UCS can serve as a comparative parameter (e.g. comparing different rock
slopes with similar lithologies), either qualitatively or empirically. For
example, UCS is generally required as an input parameter for most rock mass
classification systems (e.g. RMR, Q, etc.). When considering the previously
noted weaknesses of the Schmidt Hammer in providing consistent values
though, rough strength estimates based on the rock mass lithology may prove
just as effective. Especially since the factors typically encountered on a rock
slope play directly toward the numerous limitations/weaknesses of Schmidt
Hammer measurements: fresh rock surfaces are rarely encountered, rock
outcrops are generally weathered, and the geology of most rock slopes is
generally complex, heterogeneous and involves numerous rock types. The
number of Schmidt Hammer measurements required to account for this
variability would be substantial and extremely labour intensive, despite its
simplicity.

It also appears that the necessary calibration curves required to derive an
estimation of UCS from the Schmidt Hammer tests are case dependent, and
certainly rock dependent — the consequence of this is that extensive laboratory
testing may still be required. In another recent review, Katz et al. (2000) note
that in performing Schmidt Hammer tests for estimating UCS: the tested rock
must be well-cemented and elastic (definitely not the case for most surficial
rock outcrops, which tend to be weathered); that rocks that tend to disintegrate
or crack under hammer impact cannot be properly tested (as again will likely
be the case for most rock slope outcrops encountered); and that Schmidt
Hammer measurements should be conducted on smooth surfaces where
polishing with an electric grinder is strongly recommended for fieldwork!
This would obviously be highly unfeasible for any rock slope investigation
where hundreds of Schmidt Hammer measurements would be required.

It should also be remembered that intact rock strength is not rock mass
strength, where the latter is more important when it comes to rock slope
stability analysis. Those techniques that require UCS to help estimate rock
mass strength (e.g. GSI, RMR, Q, etc.) include other variables that are much
more important than UCS (e.g. fracture frequency, fracture surface roughness,
etc.). If it were deemed necessary for the project objectives to obtain estimates
of UCS, then a better alternative might be to collect representative rock
samples and to test them by means of a more robust indirect testing method
— for example, point load testing. However, point load testing also has its
limitations, and its suitability as an alternative to the Schmidt Hammer would
depend on the overall objectives and boundary constraints of the study.

Dr. Erik Eberhardt
University of British Columbia
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