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Presentation Ahead

‘ FCM and Features
‘ Irrigation Planning; Climate Studies
‘ Limitations and further scope
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Why FCM
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FCM OfferS e Kosko (1986) , Axelrod 1976 -
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Irrigation Planning
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Adjacency Matrix/interface

salini
level of aquati |Positive [increase ty &
water in crops C environ [in defo
farmers|irrigati|rivers and |productivi |specie /mental |employe|fertility |resta/ground community |Dams/Reserv [Tourism
income [on lakes ty S impact |ment |ofland |tion |water [fisheries |satisfaction |oirs +navigation
farmers income 0.7
irrigation 0.4 0.9 0.5 -0.6 |0.4 0.1 0.4
level of water in rivers and
lakes 0.6 0.8 0.7 0.8 0.6 -0.6 |0.5 0.7 0.2 0.2
crops productivity 0.99 0.5 0.7
aquatic species 0.2 0.2
Positive environmental
impact 0.6 0.45 |0.6 0.5 0.5 0.2 0.4 0.5 0.4
increase in employement 0.9
fertility of land 0.6 0.7 0.2 0.1
salinity & deforestation -0.5 -0.5 -0.3 [-0.5 -0.45 -0.7 -0.2 -0.5 -0.5
ground water 0.55 0.7 0.3 0.6 0.6 0.4 0.7 0.8
fisheries 0.4 0.2 0.4 0.2 0.1
community satisfaction
Dams/Reservoirs 0.7 0.5 0.6 0.7 0.5 0.4 0.2 -0.5 0.6 0.1
Tourism +navigation 0.2 0.5 0.4
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. . Components
Scenario Analysis _m
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Scenario Analysis

Case 1:Construction of dams and reservoirs

Activation factor : [00000000000010]

Final Activation vector: [11111111111110.8]

« Most of the factors in a positive direction

* Increase in salinity

Case 2:Increase in irrigation and salinity

Activation factor: [01000000100000]

New: [-11-0.7059 -1 -1-1-1-0.94711 -0.3529 -1 -1 0-0.6412 ]

« Significant decrease in crop productivity, farmers income,
fertility of land.

* Huge negative impact on environment
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Impact of pollution

Air Pollution

Vehicles
Afforestation
Population Density

Agricultural materials
like insecticides

Industrial exhaust
Mining waste
Smoking

Volcanoes
Government policies

Awareness
programmes

Constructional waste
Power Generation

« Land Pollution

Agricultural sources
Ashes

Mining

Industrial sources
Sewage Wastes
Garbage

Construction
sources

Deforestation

Chemical And
Nuclear Plants

Oil Refineries

Overcrowded
landfills

Government Policies
Awareness

*Water Pollution
*Sewage And Waste Water
*Dumping

*Industrial Waste

*Oil Leakage

*Acid Rain

*Global Warming

*Agricultural Activities
sImproper Drainage system
*Groundwater contamination
*Radioactive Waste
*Underground storage leakage
*Domestic Activities at Water Bodies
*Cremation Activities

*Govt. Policies

*Awareness
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FCM [Air Pollution]

P

1 lgfiqq_lluml materials like insecticides
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Adjacency Matrix (Air)

materials Yalcano Awareness Construct Power
Population like Industrial Mining and Gowt programme ional Consum
Air Pollution Vehicles  Afforestation Density insecticides exhaust waste Smoking tormado policies = Waste ption

Air Pollution 8] o 0.00 -0.34 0 (4] o 8] 8] (4] (4] o 8]
Yehicles 074 o (4] o 0] 0.6 o 0 8] (4] (4] o 0
Afforestation -0.6 0 0 o 0 0 o 0 0 0 0 o 0
Population
Density 044 071 -0.62 0485 0.64 064 052 023 o (4] 0.34 0.48 063
Agricultural
materials like
insecticides 0.27 o -0.07 o o (4] o o o (4] (4] o o
Industrial
exhaust 0.86 o -0.59 o 01 (4] o 8] 8] (4] (4] o 063
Mining waste 0.35 o -0.37 o (4] o 0 0.26 (4] (4] o 0
Smoking 0.24 o (o] -0.04 o] (o] o o 8] (o] (o] o o
Yolcano and
tornado 0.29 o -0.21 -0.19 o (4] o o o (4] (4] o
Govt policies -0.22 -0.16 0.2 -0.03 -013 0.1 -0.02 -0.03 0] (4] 0.36 -0.19 -01
Awareness
programmes -0.4 -0.2 022 -0.22 -012 <013 -0.06 -0.14 8] (4] (4] o -0.05
constructional
waste 0.28 4] -0.49 o 4] (4] o 4] 4] (4] (4] o 4]
Power
Consumption 0.2 o 0 o o 0 o o o 0 0 o o
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Land Pollution]

E(b(:onstmdion sources

Chemical And Nuclear Plants

Overcrowded landfills
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Adjacency Matrix (Land
Pollution)

Chemic

Land Aagricult Industria Sewage Canstruy aland il Cwercro Govern

Follutio  ural | Treatme ctional  Oefores Muclear  Refineri - wded menk Auwaren

n Sources Azhes  Mining  Sources nt Garbage Sources tation  Plants  es Landfills Palicies es=
Land Pallutian a 0.2 Ju] Ju] a a Ju] 0.1 0.1 a Ju] 0.5 0.2 a
Aagricultural
SOUrces 0ER 013 1] 1] ] ] 1] ooz ] 1] 1] ] ]
Ashes nz2s ] n n ] ] n ooonis ] o nos [IRE] ]
lining 045 nza ookl 044 o0z o 0EE o 0nog 1] o 03e
Industrial sources 043 o oon 0k oo 004 0.v4 ] ] o 054 0L.EE ]
Sewage
Treatment 043 o o4 oo-nay o - ooz ] (1 N 1 e 0 036
Garbage 0.5 -0.24 1] o n2e nod 1] -0.21 o n2a o onv4 037 0E:
Construction
SOUrGes 043 o nz: 032 054 nzz 033 nes 05 a o 04g 023 004
Defarestation 04z 017 o 03 0.3s ] o nz7 ] ] 1] -00E 0EE 045
Chemical And
Muclear Flants 04 04 o 043 0.5E 0z 0.4 023 0ag o0z 024 ] ]
0il Refineries 025 ] oo 034 ] 1] o o034 045 1] o 045 ]
Chercrowded
landfill= 054 navy oy 1] ] ] 1] oonaz ] 1] 034 032 04z
Gowerment
Folicies 028 0.4 02T 0033 053 013 -0.25 -0z -0.55 042 023 -0.21 ] 0.5
Auwareness 038 015 024 037 -0.24 0.2 0033 -0.349 0032 0.2 0032 -0.36 ] 0.4k
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Combined Impact -» Pollution + Human Activity + Plants

and Vegetation +Animals + Natural Calamities

| ' _/Natural Cai "% tocscll
{ ‘ Mining waste 7 A polig , -
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\ Population Density =i f B '__'Power Consumption
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¢ ; T S \ ! 'Sewage And Waste Water
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'Gr
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Climate Adjacency Matrix
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Vehiclor n 07 n o n o WLk o n o n 0 n 0 n 0 ni LA 0E 0.6 n 0 n 0 L] 0 L] 0 L] LA L3 0 0E 0 -0.F
Afforartation n =08 n o n o n o n o n [ n [ n [ n [ - =07 n [ n [ L] 0 -0z [ L] [ L] 0.0 05 06 L3
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Scenario Analysis

Case | : Plants, Animals, Afforestation, Agricultural Activities
AV:[000101000000000000000000000000001 1]
Purification of vehicular emissions by large amounts (-0.79)

Industrial emissions is purified slightly and C&N decently (-0.27&-0.4)
Cremation acts decrease implying slight increase in human life (-0.56)

Case Il: Humans and all Human Related Activities
AV:[00101111101111011100001111000110000]
Afforestation is completely suppressed (-1)

Plants and animals are adversely affected (-1)

Despite Govt. Policies and awareness, all pollutions and all the associated
Harmful factors are on full rise (all 1)
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Scenario Analysis

Case lll: Awareness and Government Policies
AV:[00000000001100000000000000000000000]
« Climate is bettered (-1)

« All pollutions under control and their corresponding factors were
decreased at all scales (-1)

« Afforestation is decently encouraged (0.55), acid rain was slightly
decreased (-0.44) but GW is effectively handled (-1), plants and animals
effectively protected (1)

« Population couldn’t be controlled(1), industries(0.57) and mining(0.35)
acts couldn’t be handled, vehicular usage(0.35) and power consumption
(0.46) also couldn’t be reduced

« Smoking(0.06) and domestic activities at water bodies(0.03) had almost
no impact

« Cremation activities couldn’t be controlled(0.24)
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Scenario Analysis

Case 1V: Combined effect of Industries, constructions and Mining
AV:[0000000110000100000000000000000000]
Chances of Drain overflow due to excessive waste from industries (0.54)
Power Consumption increases largely (1)

Plants and Animals are adversely affected (-1)

Case V: Radioactivity, Chemical & Nuclear Plants, Oil Leakage
AV:[0000000000000000010000100000001000]
Negligible impact on Agricultural Activities (-0.063)

Increase in industries and mining to support these industries (0.96 & 0.8)
Constructional activities increase slightly (0.24)

Power consumption increases largely (0.97)

Sewage and waste water increase a lot (0.88)

Overcrowded landfills increase very much (0.79)

BITS Pilani, Hyderabad Campus



Scenario Analysis

Case VI: Acid Rain, Global Warming and Natural Calamities
AV:[000000000100000000110000000000000007
Vehicles are destroyed on a large scale (-0.496)

More and More AA are required to grow crops properly (-0.45)

Large destruction of properties - temporary decrease in constructions(-0.7)

Case VII: Industries
AV:[00000010000000000000000000000000000
All pollutions are massively influenced and thereby climate is badly
Affected (1)

Global warming(1) and Acid rains (1) are promoted

Ground water contamination increases hugely(0.77), more ashes are
being produced(0.37)

Landfills are being overcrowded largely(0.79), plants and animals are
being Endangered(-1)
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Climate Change n

m Global Climate Models (GCMs)

m Models fail to capture many important phenomena of
regional and lesser scales, such as clouds

m GCMs - Physical, chemical and biological processes

m Examine the use of FCM in widening the understanding of
a GCM
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Concept

Mapping

Surface
Temperatures

Population

Stability of a GCM

Errors in Historic Carbon Consumption

Data

Precipitation

Tidal Waves

Chemical Effects

Change in climate

Calamities , Natural ]
Disasters J

Global
Warming,Greenhous
e Effects

Computational
Errors

Pairwise Mapping - Cause and Effect
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Matrix Tab Interface

Global
Historic Dataand Warming,Greenho
Stability of a GCM Population Precipitation compuation errors use Effects Chemical Effects  Change in climate Tidal Waves
Stability of a GCM 0 0 0 0 0 0 0 0
Population -0.7 0 -0.25 0 0.7 0.25 0.5 0
Precipitation -0.25 0 0 0 0 0.4 0.7 0.6
Historic Data and
compuation errors -0.62 0 0 0 0 0 0 0
Global
Warming,Greenho
use Effects -0.7 -0.6 -0.4 0 0 0 0.8 0.7
Chemical Effects -0.62 -0.6 0 0 0.4 0 0 0
Change in climate -0.7 -0.6 0.5 0 0.25 0 0 0.6
Tidal Waves -0.7 -0.6 0.3 0 0.25 0 0.2 0
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Scenario Analysis

Case l:Increase in population
Activation Vector: [0 1 00000 0]
New Activation vector :[-110.1501 0.3 1 1]

« There is an increase in tidal waves, global warming by
an unit and the stability of GCM is decreased by one unit

Case 2:Increase in Global warming

Activation factor:[0000 100 0]

New Activation factor:[-1 -1 0.6154 0 1 0 0.9308 1]
« The population is decreased by one unit

« The negative impact of chemicals have increased
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Limitations/Future scope
(Contd.)

' Role of FCM in different situations
‘ Individual knowledge and tedious process
‘ Combined Adjacency matrix

BITS Pilani, Hyderabad Campus



Limitations/Future scope

Interface between Software and Matlab for

effective analyzation
‘ Rule based FCM
‘ Explore for more Applications
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