Eco-informatics - An Interface Between Ecology, Computational
Science and Systems Approach to Planning.

The predominent global human psychology during the late 18th and early 1~r' CenlUl1c;;:,
was to attempt to use machine power to almost every aspect of human activity. Collective
orientation of this human thought prevailed over day-to-day activities and the society was
substantially influenced. This period of time is generally referred to as industrial era.
Whereas, prevailing global human psychology today, is to seek ways to use Information
Technology (IT) or IT facilitation for almost all aspects of our activities. A careful
perusal will reveal that IT / IT facilitated services are pivotally embedded in all sectors of
life sciences, engineering or social sciences. The spread of IT to all domains is only
natural in the information era.

Ironically IT is widely misunderstood. This misconception stems from the fact that IT has
grown predominantly

from the 'T' (Technology)

side. Only recently has the 'I'

component gained prominence. IT can be considered as a complex number, where the T
and I parts are the real and imaginary components respectively. Only an erudite
individual can appreciate the importance of the imaginary part in a complex number.

Today, it is the ability or inability to appropriately utilize available information that is the
limiting factor for appropriate action and not information per-se, which hinder the
exploitation of potentials of IT. The above statement is especially true in natural sciences
(ecology, environmental science, conservation biology, etc.). The role of IT in natural
sciences is to bridge the gulf between availability of information and ability to use it.

One of the greatest scientific challenges of the present century is to harness knowledge of
the Earth's biological resources, ecological diversity and understand how they shape
environmental systems. This understanding
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sustain human health, ensure economic stability, and improve quality of human life.
Ripples of changes caused by cumulative callous anthropogenic actions are already
perceptible in the global bio-geo-physical processes. Increased frequency of drought,
deluge and epidemics and other exigencies are testimonials to the alterations in natural
course of the global processes. It is scientifically established beyond doubts that these
natural shifts in the life sustaining eco-physical processes are manmade.

Natural science research and studies in India and especially in Kerala have not kept pace
with the global changes. Traditional disciplines like ecology, environmental science, etc.
have radically transformed to become more computational than abstraction. Lord Kevin's
statement - When you can measure what you are speaking about, and express it in
numbers, you know something about it; but -when you cannot express it in numbers, your
knowledge is of a meager and unsatisfactory kind - is the best yardstick to understand
our comprehension of ecological processes.

Ecological studies are amongst the most heterogeneous and complex in scientific realm.
By their very nature, they are multidisciplinary and multi scalar and with origins ranging
from anaerobic reactions to global climatic patterns. Compounding to this is the fact that
observational data are from varied locales, in highly disparate forms, span huge scales of
time and space. Seamless integration of this is a prerequisite to understand the patterns
and processes in ecology. The transition from measured data to derived information and
acquired knowledge is greatly facilitated by IT.

Ecological Informatics or Eco-informatics is the term used to describe the application of
principles of informatics to understand ecological and environmental processes better.
Eco-informatics

is an emerging discipline. The emergence of Eco-informatics

as a

distinct field was primarily inspired by the need to model ecological systems and
biophysical processes. Modeling has assumed great significance because predictive
ability is viewed by scientific community as the ultimate confirmation of theory and
understanding of processes involved therein.
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Relevance of Eco-informatics in Kerala

Kerala is a unique region on the Earth. It can be described as spindle sandwiched between
Arabian Sea in the West and The Western Ghats in the East. The state is criss-crossed by
a network of interconnected brackish canals, lakes, estuaries and rivers. Although 44 in
number, rivers of Kerala are small and lack delta, thus facilitating rapid draining of water
into the sea. The state harbours very high biologic diversity and is one of the geologically
oldest biodiversity hotspots of the world. Home to 3.4% of India's population; with 819
persons per km2, Kerala is three times as densely settled as the rest of India. The state is
presently witnessing a sea of change. Conjoint challenges thrown by rapid development
like housing, sanitation, infrastructure development, access to potable water, etc. are
exponentially increasing pressure on the enviornment.

The biogeographic setting of Kerala will only aid in magnifying the ramifications of the
fallouts of increasing human interference in delicately balanced ecosystem processes.
How can we anticipate the future, when we yet do not know the regional manifestation of
global changes over Kerala? This question opens a plethora of associated queries like
how will human triggered

changes in biophysical

processes

-

affect the regional

biodiversity intactness index? Are the emerging and re-emerging infectious diseases any
indicators of this? How long will Kerala remain a great tourist destination? How will
changes in ecosystem affect the economy of Kerala?

Besides sharing the first three letters, ecology and economics are very much interlinked.
Both ecology and economics studies 'systems'. Ecology is the study of natural systems,
and economics is the study of a human system or human market systems. Both deal with
interactions between components or processes of the systems and how those lead to
knowing how the system works as a whole. Economics talks about market prices and the
interaction of supply and demand. Ecology talks about interactions between various
species, predators and prey, and how they lead to the diversity of the system and to
differences in system stability and productivity.
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different terms and sometimes-different questions. Genuine attempts, say in conservation
needs both the ecologist and the economist. Suppose that habitat loss is the leading
conservation problem in an area. Why is habitat being threatened? Typically it will be
because humans are making decisions about land use, because they want to grow crops,
they want to cut trees, they want to do something that will lead to some improvement in
their material well being, or they want to increase income from the land. Now from an
economic perspective one has to understand why they are doing what they are doing?
What are their incentives? On the ecological side we need to know what to do for habitat
protection in order to conserve species. What does the species need to survive? What is
going to lead to a viable population? Knowing this we should collectively work back to
the economics on what we need to do in order to provide incentives to people to actually
get conservation of that habitat in place.

Scientists have pegged the value of ecosystem at US $ 33 trillion and also have come up
with interesting observation that it takes 1024joules of energy to produce a single species!
These figure seem apparently quixotic only because we take ecosystem services as
assured. Any undisturbed region (with minimal human interference) would have evolved
and stabilized at naturally selected population thresholds.

There would be insects

pollinating natural vegetation, microscopic decomposers completing nutrient cycles, etc.
These are priceless services, which we assume 'assured'.

Human intervention, for

agriculture or any other activity, can alter the native insect population or decimate
decomposers~ Although over long duration of time, these invariably unsettle the natural
equilibrium.

Multiplicative

effects of such interventions

have raised doubts over

sustainable sustenance of human life.

A dissection of most of the contemporary issues in Kerala will boil down to natural
resource consumption and issues of sustainable sustenance of human life in the state.
Eco-informatics has the potential to be the tool for scientific planning and resource use
administration in Kerala.
Pathways of Eco-informatics
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The dynamics of Earths biophysical processes are complex, with multiple, diverse and
dispersed causes. Therefore, it cannot be understood, managed or controlled by scientific
activity organized on single traditional disciplinary lines. The data, tools and techniques
required to investigate this dynamics are beyond the scope of single investigator and
often beyond the mission, infrastructure or expertise available within a single institution.
These two factors primarily dampen the progression of academic/research/utilization

of

Eco-informatics.
In order to progress towards the scientific challenge mentioned earlier in this article,
existing biophysical knowledge must first be successfully inventoried. There are several
key interrelated strategies for doing so: (a) developing

a research

framework

to

understand underlying processes that will allow ecology to move from a qualitative to a
quantitative/ predictive science; (b) establish multidisciplinary
Research

Long-Term

Ecological

(L TER) groups to holistically address the research questions; (c) harness

technology

to develop efficient tools for scientific

inquiry, automated recording,

inventorying and updating timely, pertinent biophysical variables, store and manage data,
model ecological processes and visualize the results, evolving systems to assist scientific
decision making, etc.; (d) create educational

opportunities

across all strata of society

so that policy decisions and social actions may be informed by scientific understanding.

The workshop

on Eco-informatics,

organized

by Indian

Institute of Information

Technology and Management - Kerala (IIITM-K) on November 23,2007 was successful
in formally introducing the subject to audience in Kerala. Concurrent with this workshop,
IIITM-K has announced an open mode academic program in Eco-informatics. The details
of the same are available at www.iiitmkac.in.

The ongoing collaborative work of process

web design and development is a part of the research activities in Eco-informatics at
IIITM-K. Information and Communication Technologies (lCT) are inherently capable to
enable individuals and societies. Technology arm of Community Informatics is mature to
develop operational systems to measure real-time biophysical data. Automated real-time
measurement
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example to highlight the level of technology advancement. However, without reference to
an attribute, data is a meaningless point. Similarly a collection of data mayor may not
represent information. Whether or not it is information, depends on the understanding of
the individual perceiving the data. Therefore even greater challenge lies in transforming
this measured data into information,

knowledge and disseminating

it to the right

individual, in the right time and place in the right way that will enable the recipient.
Kerala e- Resource-repository And Location-specific Advisory (KeRALA) is a systemsbased solution to scientific decision making for state of Kerala. [The International
Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Vol.
34, Part XXX].

Time Relevance of Eco-informatics

The need for decentralized planning has been emphasized since long. Large size of
administrative units, the uneven resource endowment, the highly differentiated nature of
society, the varying levels of social and economic development, etc. have made the plea
for decentralized planning a mighty one. The enactment of the 73rd and the 74th
Constitutional Amendments in 1996 made the district, the taluk and the village panchayat
as three levels of planning. The availability of adequate multidisciplinary expertise with
the lowest administrative units, to scientifically evaluate and prudently suggest plan
recommendations is a genuine concern. Whereas biophysical processes are not restricted
by geopolitical boundaries, administrative units are geo-political in nature. The prevailing
scientific

wisdom

advocates

watersheds

to be used as boundaries

for resource

consumption planning. KeRALA system approach in Eco-informatics will go a long way
to provide a sustainable, transparent and scientific decision-making process. It has the
potential to circumvent apprehensions arising due to the lack of expertise at local level
and definitely

is an

enabling

concept

towards

the

realization

of democratic

decentralization.
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