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bassy One natural disaster of great concern to people around the SLUIRF
Er:ﬁi.-:ﬂdsf;,asn world is earthquakes. Whether large or small, earthquakes are an |\ b WworldW
ToUNDFs unsettling experience. Communities that have lived through the . "
Proniesssses for experience of a large earthquake are traumatized. They often LN in the Philiy
Indigenous Peoples become dedicated to creating more effective disaster response | IN Volunieers
systems and dream of being able to predict the occurrence of UNIFEM
e Davidoicasant earthquakes in order to give their familles and friends time to "
i m;’:ﬂ respond. UN System
War Aguinst Depletion Sewing ahead and preparing for natural disasters is the goal of Home
of Lake Lanac's the “Crustal Stress Community Awareness Metwork” or CSCAN .
Elodiversity For the past three years, the Philippine Government and the
United Mations have steadily developed the CSCAM system,
Rizing From Illiteracy: which actively involves local communities in the forecasting of
Pampay Speaks Before natural disasters.
The United Nations
With CSCAN , communities become invelved in sclence and the
Nawsbriefs networking of information at the bocal level to better monitor
and prepare for natural disasters, It aims 1o provide community
Seaff Movements resicents with information to enable them to make sound
o decisions and to act appropriately even before a disaster strikes.
CSCAMN starts with userfriendly advanced technologies to
R measure changes in the earth's crust It is a network of
instrumentation and community training designed to inform
Fﬂ':f;_‘:g;}% S: EE and alert communities in disaster-prone geographies.
This network, plloted in the Philippines, was built through
partnerships  among community residents in 12
mmundcipalities/cities, public officials and scientists, directly
involving the Mational Disaster Coordinating Council (NDCC),
Dept. of Mational Deferse (DND), Dept. of interior and Local
Government (DILG), Chvil Service Commission (CSC), Philippine
institute of Volcanology and Selsmology (PHIVOLCS), Philippine
Atmospheric, Geophysical and  Astronomical  Services
Administration (PAGASA), Dept of Soclal Welfare and
Development (DSWD), Dept of Education (DepEd), National
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UNDP Philippines

Food Authority (NFA), Dept. of Agriculture (DOA) and the Dept.
of Public Works and Highways (DPWH).

To-date, CSCAN operates as a volunteer monitoring network of
10 communities In Luzon, the Philippines (UNDF Frontliner,
Vol 1 Mo.? 2003). This community-based network has produced
six forecasts, all of which have been followed by actual
earthquakes. The six forecasts were submitted to the United
Mations System (UNDP, UNGP-IPASD/DESA] before the
forecastied time peried of each occurrence.

While none of the forecasts were completely accurate, the
forecasting results of this pilot effort are worth looking at. Just as
in weather forecasting, where there is rarely a 100% accurate
foracast, it is useful to consider a range of acceptable cutcomes.
Earthquakes are typically described using three parameters:
time (T), magnitude (M) and location (L) What do the
prefiminary CSCAM research results tell us about ranges for
these pararmaters?

The Crustal Stress Community Awareness Network in the
Phillppines, or CSCAN-Phils , has some capacity to see ahead for
medium-sized earthquakes (about magnitude 5), In terms of
days to just over a week (range in time), within one magnitude
of the Richter scale (range In magnitude), and within several
hundred down to under 100 kilometers in locating an
earthquake epicenter (range In location),

Figures 1 =3 are two-dimensional (20} plots, which provide
greater detall to the above statements. In these 2-D images,
stars represent the actual earthquakes which are spaced in
horizontal time by their dates of occurrence. Circles represent
the forecasts.

in Figure 1, star 5A-C represents a series of earthquakes which
occcurred shortly after Forecast 5 was lssued. Forecasts 1-6 are
shown as circles positioned above or below the corresponding
numbered star quake. Circles below stars indicate that the
actual quake occurred days before the forecasted date (in
Itaties ), while circles abowve the stars are for quakes which took
place days after the forecasted date,

Figure 1 shows the difference in time between the forecasted
date and the time of the actual quakes as ranging from two to
nine days. In Figure 2, the difference between the forecasted
magnitude and the actual quake magnitude is generally less
than one magnitude on the Richter scale. These magnitude
estimates are surprisingly accurate, considering that, for the
earthquake databases of the United States, the Philippines and
China, there ks a scatter in magnitude values for earthquakes
that_have already occurred of half & Richter magnitude. This
widaly accepted scatter In  earthquake magnitudes is
represented by the shaded area in Figure 2 .

Determining the location of an eventual sarthquake i5 very
challenging. Figure 3 shows the CSCAN-Phils 2002-2003
research record for forecasting the location of sarthquakes In
the region of Luzon. The distance between the forecasted
location and the actual earthquake epicenter |5 plotted and
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labeled in kilometers. Note that the last four forecasted
locations (for quakes 3, 4, SA-C and &) differ by less than 100km
fromi the location of the actual earthquakes,

The forecasting research results of CSCAN-Phils are
encouraging. However, can communities use such results
constructively to better prepare for earthquakes? What has kept
social and physical scientists at bay in looking seriously at
forecasting research Is the complex way in which the three
earthquake parameters (Time, Magnitude, Location) interrelate
and weave a pattern for communities to recognize as soclally
useful. Simply knowing the time or magnitude or location of an
event, or even two of the three selsmic parameters, is
insufficient information for community leaders o decide
whethier or not to alert their people.

Figure 4 is a three-dimensional {30) graph which provides a
visual Image of all the six forecasts made by CSCAN-Phils In 2002
and 2003, The star centered at the origin of this graph
represents the actual earthquakes. Any forecast of any
earthquake that hits its target with 100% success will have zero
variances (AT = 0, AM = 0, AL = 0) and would sit at the origin
with the star. Forecasts 1-6 are shown as numbered clrcles and
their positions In 3D space are determined by the variance
CSCAN-Phils), These variance values are represented by the
various sizes and shapes of the wedgas.

Figure 4 provides a picture for us 1o see how close, In terms of
time, magnitude and distance, each forecast is to the actual
earthquake, It also allows us to compare between forecasts, as
well as to comment on the soclal usefulness of the forecasts. For
example, forecasts 1 and 2 are both off by several hundred
kilometers from their target quakes. However, forecast 2 is much
less ideal because it is also off in magnitude by 1.2M. Hence,
forecast 1 contains more useful information than forecast 2.

For forecasts 3, 4, 5 and 6, the Information contained in these
forecasts is socially useful. All of the forecasts were within 100
krn (e Figure 4: gray area between 0 - 100km), 0.6M and within
one week of the actual quakes that occurred, Earthquakes of
magnitudes in this study and greater are often felt over areas
that are hundreds of kilometers in length. Therefore, forecasts 3,
4, 5 and 6, while not 100% accurate, do contain information that
is probably valuable for community leaders and their disaster

managers.

In overview, it is too early to say if CSCAN-Phils can predict
However, this community-based network does gather
information that can be helpful to communitles to better
monitor and prepare for earthquakes.

Communities, public officials, and scientists can use illustrations
like Figure 4 tw show the resufts and capability of any
earthquake forecasting technology, as well as to evaluate the
social usefulness of any monlitoring approach,

Finally, CSCAMN-Phils, at its heart, is a community-based initiative
to energize disaster monitoring at the local level, It is a netwark
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managed and used by local communities which can strengthen
grass roots preparedness and citizen inmvolvement when coupled
with disaster awareness and education camipabgns, The CSCAN-
Phils generated data provide signals to citizens to review their
disaster readiness, check thelr vulnerabilities, manitor additional
envirconmental changes and take measured actions
cormesponding to the degree of risk as assessed by the
community itself and the network at large.
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Table 1. Research Record for Forecasts in 2002-2003 by CSCAN-Phils*
Fore- |Forecast Forecast Details Actual Earthquake Details** Variance
cast |faxedto
No. UN on Time Ms | Location Time Ms Location Region Affected ;;E AM ﬁmt
Feb4 | Feb 15 120.9E | Feb13 121.2E Pasuquin,
11 2002 | 2002 |50 | 158N | 2002 | %9 | 192N llocosNorte | 2 | O | 379
Jun7 | Jun 19 121.2E | Jun 24 121.3E Pasuquin,
2 | 2002 | 2002 |%° | 167N 2002 | 43| 194N llocos Norte > | 12| 267
s |Juy12 | Augt |, | 1219E | Augb |, | 120.3E 300*?;':]5 :ﬁgc‘ﬁ"f s | o1 | a8
2002 | 2002 ' 14.6N 2002 ' 14.6N ~10N9apo LIty '
(felt in Manila)
Sep 11 | Sep 20 120.8E | Sep 20 121.6€ | NNauan, Puerto
4 12002 | 2002 |3 | 137N 2002 | *° | 13sn | G8lera Lipaand | 0 ) 06 | 93
' ' Batangas City
Nov 10 120.6E .
2002 (A) | #° | 134N 9 | 097 | o7
Nov8 | Nov 19 121.4E Nov 11 121.7E Infanta-Quezon, T
> | 2002 | 2002 |°% | 138N | 2002®) | *° | 144N |and Metro-Manila | S |1 | 74
Nov 12 120.7E | 45km WNW of .
2002(C) | 7 | 140N | Batangascity | [ | %7 | 7
Feb 18 | Feb 26 122.0E | Mar3 121.9E Ralayan City
5 2003 | 2003 |*% | 160N 2003 | °0 | 155N b2 e > | 01 ot
' ' Cabanatuan City
* Crustal Stress Community Awareness Network - Philippines April 1, 2003

** U.S. Geological Survey Earthquake Database (USGS NEIC PDE)
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ACCURACY IN MAGNITUDE (M) FOR FORECASTS OF QUAKES 1-6

BY CSCAN-PHILS* FOR 2002 AND 2003 Figure 2 ﬁ M
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ACCURACY IN LOCATION (km) FOR FORECASTS OF QUAKES 1-6
BY CSCAN-PHILS* FOR 2002 AND 2003

Figure 3
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Figure 4

Forecast Research Results

by CSCAN-Phils* O 2002 forecasts
for Earthquakes O 2003 forecast
in 2002-2003
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*Crustal Stress Community Awareness Network - Philippines

April 1,2003



