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l. Why we use Geo-Informatics Technology : RS, GIS, GPS...

Real world is not homogenous

Spatial variability often cannot be express by only one
parameter

Especially, in water resource management we need to
include spatial variability of catchment, river valley or
water table

GIS can handle this variability and could be used for
statistics and parameter calculations of our system and
subsystems

Remote Sensing provides us actual spatial information
based on satellite and air photo images (spatial and time
variability)

GPS is used as a nowadays measurement tool and
verify our analytical concepts




Relations among Geo-Informatics : RS, GIS and GPS...

GIS (Geographic Information Systems)

GPS (Global Positioning

RS (Remote Sensing) System)

"Think Spatially"



Interaction Model Depicting the Relationships of the Mapping
Sciences as they relate to Mathematics and Logic, and
the Physical, Biological, and Social Sciences

Physical Sciences

Mathematics
and Logic

< Surveying ™.

. . : :  Remote : _
Biological ¥ ! Sensing i Social

Sciences Sciences

*, Cartography .




"Specific Geo-Informatics Technologies (- ") come and further go forward...
..... but it is the understanding the significance of concepts and spatial

thinking skills in disaster management (D) practice that will remain and
are most important”

"Think Spatially"

- Role of spatial information (Geo-Informatics technology - GIT : GIS, RS,

GPS... pictures, videos, maps, satellite & aerial imageries, ...) continued
need for DM

- How GIT related to various DM cycle phases :

- GIT is critical to understanding the geographical context of disaster
situations.

- The important role: GIT has an answering who, what, when, where, why,
and how questions related to DM.

(Modified after : Brian Tomaszewski, 2015 .

Geographic Information Systems (GIS) for Disaster Management , CRC Press)



 GIT and Situation Awareness .
- Two stages of Situation Awareness

1.1 inventory initial damage assessments reported from field teams

1.2 acquired satellite & aerial imagery of a disaster zone

1.3 compile geotagged social media artifacts..pictures, videos,
Twitter-based tweets

1.4 organize news reports & citizens reporting

- Concept of situation awareness : recognize the opportunities that exist
with increased awareness and advocacy of GIT & mapping technics &

(Modified after : Brian Tomaszewski, 2015 .

Geographic Information Systems (GIS) for Disaster Management , CRC Press)
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man-made

industry

energy production

transport

agriculture and
unsustainable
resource management

climatic

tectonic

natural

Typology of hazards

a typology of hazards
nuclear/chemical/biological weapons &

unexploded ordnance / landmines

nuclear accidents

radioactive waste
T

overfishing
overgrazing
deforestation

forest fires
desertification

Adapted from Pascal Peduzzi,
UNEP/GRID-Europe, 2004

most at threat

life or health

housing

maximum
geographical impact

ocal regional global

timescale
onset: |

sudden rapid continuous
& K L]

possible impact duration:

punctual limited
- £

long-lasting ireversible
— —_—

Source: Emmanuelle Bournay; UNEP/GRID-Arendal
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Assessment of Risk

Risk assessment combines information on physical hazards and
vulnerability to determine the likely effects of a hazardous event.

Hazard-prone areas are generally known: coastlines, flood plains,
mountainous valleys, earthquake belts, volcanoes, and "tornado

***We are investing in modern monitoring equipment to assess
the physical phenomena, but the assessment of vulnerability is
lagging.***

The assessment of vulnerability requires identifying exposed
populations, structures, critical facilities, and natural resources to
estimate deaths and injuries, property damage, and economic
losses.

With such information, modern geographical information systems
and computer models could integrate hazard and vulnerability
assessments and give us adequate risk assessments.

***Without this understanding of risk, we cannot make rational
decisions about investments in mitigation, emergency
preparedness, and warning systems to reduce those effects****



Mitigation

Over the past few decades science has greatly advanced our
understanding of hazardous events through new theoretical
approaches, experiments, computer simulations, and monitoring
with large networks of instruments.

Many types of volcanic eruptions are now predictable, satellite
technology has advanced our ability to predict the paths of
hurricanes and other storms, and Doppler radar systems can
track tornadoes

Computer modeling of watersheds has led to more accurate flood
alerts.

Although prediction of earthquakes remains elusive, an
automated early warning system can provide as much as 60
seconds notice of the arrival of earthquake waves - enough time
to automatically shut off gas lines, nuclear power plants, and
computers, and activate emergency systems before the seismic
wave arrives.



Social scientists have helped us recognize the social and
economic realities of educating the public, helping people prepare
for disasters, providing safer low-cost housing, or creating more
effective emergency services.

Nevertheless, not all jurisdictions at risk for serious hazards have
adopted building codes or land use controls that would reduce their
vulnerability to hazards.

We have the information and scientist / engineering expertise ...
***** the problem is putting our knowledge into general

and enforced practice ******

Hazard assessment is essentially a technical professional activity, but
It is only the precursor to hazard management which involves the
messy political process of balancing interests and priorities, and
of implementing change

Thus, we must work with political decision makers to apply our
Improved science and technology to both long-term protective
measures and short-term warnings.



« Finally, one of the most important categories for
reducing the toll of natural hazards is public education.

x*x Expert studies are of [imited value unless public
officials and the public are educated about risks and able
to understand and respond to warnings*****

* Ordinary people must take some responsibility and
they will.

 These approaches can produce remarkable savings in
life and property.



The activities seek to shift the emphasis from

post-disaster relief to predisaster risk reduction

The key tasks in risk reduction are:

avoiding habitation in hazardous areas;

developing structures resistant to the onslaughts of
hazards;

developing the ability to rapidly evacuate hazardous
areas or to shift residents to hazard-resistant
structures:;

reducing or eliminating natural hazards through
technological intervention (e.g., dams, plantings,
beach groins); and

establishing, through preparedness, the means to
qguickly recover from disasters with minimal
additional suffering and loss of life.



“Sharing of Media Facilities”

The first step :

 Is to foster still-closer linkages with the
hazard-mitigation community and share their
vast spatial information-gathering and
transmission resources, when appropriate
and available, with disaster-mitigation
organizations and public




“Integration of the Media into

Disaster Mitigation”

The second step

In building links the media_and spatial information
Into an intensified effort in hazard mitigation,
Including such activities as:

risk assessment;

avoidance measures;

early warning and evacuation;

public awareness and education; and

organization for self-help and effective response to
risk




To do so, the media and hazard specialists must engage

in predisaster planning of their own

they should begin to develop working protocols so that
they can get beyond serendipitous opportunities to a
procedure that enhances the capabilities of both groups and
they should work together to develop:

- Spatial information of mutual benefit such as the creation
of hazard maps in anticipation of likely or plausible events;

-data banks that can quickly provide information on the
nature of a particular risk, the group exposed, the most
appropriate mitigation strategies (such as evacuation routes), and
the best means of conveying this information to the public;

-public outreach materials of interest to the media and of
benefit to the general public; and

-plans for the deployment of sensors, whether terrestrial or
earth-orbiting, capable of providing real-time data on rapidly
evolving hazardous events



“We cannot prevail over natural hazards with
science or engineering alone”

 We need all disciplines to work collaboratively

- from research scientists who attempt to predict floods,

- to engineers who design non-structure and structure
measures to mitigate floods,

- to rescue teams and emergency service personnel,

- to health practitioners who develop advance plans to
treat the injured and the threats of disease to survivors, etc.

 We need the talents of public health officials,
educators, voluntary organizations, and particularly
government officials who too often ignore the need to
prepare for disasters.
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