CONTENTS

Preface to Second Edition ................... (vii)
Preface to First Edition ... (xi)
About the AULROFS......eueveeeereenns (xix)

Chapter-1: The Atmosphere

1.1 Composition of the AtmMOSPhEre ..........ccceevieiiiiieiiieeeee e 1
1.2 Atmospheric Heat PrOCess .......c.coiveririnereniiicicicntceseeeseeeercteienane 2
1.3 The Vertical Structure of the Atmosphere based on Temperature................ 3
Short Type Questions 7
Essay Type Questions 7
Chapter-2: The Oceans
2.1 Composition 0f S€a Water ........c.ccieviiiiieieiieiieiecie st 8
2.2 The Exchange of Earth Materials between Sea and Atmosphere................. 9
2.3 The CryoSPRETe.......cccvieiieiieriieeiiesieesie ettt steebe b esaestaesteesseeseensesneas 11
2.4 Some Physical Properties of Sea Water .........cccocvevvieiiivierienieieeieeeeiens 12
2.5 Energy Exchange Processes between Sea and
AtmMOSPhere INtErface.......covvvvviiiiiieiieiecc e 13
2.6 INtrOAUCHION ... .eiuiiiiiiieii ettt ettt ettt eaeesaens 14
2.7 Motion of the Sea and the Effect of Wind on Ocean Currents................... 15
2.8 Ocean Currents caused by Density Differences..........cccccoveeeveeivecennnncnne 16
2.9 0CeaN CUITENTS.....ouvieiiieiiiiieiieieete ettt ettt 18
2.10 Indian Ocean CUITENLS ........ccerueruirerereietieieeeiee e seeeie st eseeee e seenee e seeas 19
2.11 Some Definitions and Explanation of Terms .....c..ccccccceevevenenencncneennes 19
2,12 INtrOAUCLION . ..c..eiuiiiiiiiieeieeicee ettt 20
2,13 MaAJOT OCRANS ...cueiuviuietietieieeteeeteeete st e ste e et et e st e st e bt e e enteeseesneenbeeseenees 22
2.14  Sea Floor FEatures........cocevueeiiieiiinienienicsieeiceceeeese et 23
Short Type Questions 25
Essay Type Questions 25

Chapter-3: Environment

3.1
32
33
34

Man and Environment..........ccccccueeeveeerieeiieenieesre e e ereeeveesneesereeeiveeenes 27
Environments in NAtULE .......cc.eveveiierieniieieeieeeeeeieeie et se e 28
World Environmental Day (WED) ......cccooiiiiiiiiiiieeeeee e 30
Racial Development ThEories .......c.ocveevieiieiiiieeiesierie e 30



(xiv)  Contents

3.5 Environmental Protection ACt..........ccoceeiririeieiienieieseeeseeeeeeee e 31
3.6 ECOSYSIEIMS....uuiiuiieiiietietiettete ettt ettt ettt et saee s et et et et eeneeeseenneeneeas 32
3.7 Autotrophs and Hetrotrophs..........cccceecereiieniiniee e 33
3.8 Components of an ECOSYStEM .......eecuveiirieiieiieiieie e 33
3.9 ECOIOZY eviviiiieiieie ettt ettt ettt ettt e ssae st esae e beenbeenaeestenseeraens 34
3.10  Types Of CHIMAX .c.eouieiiieiiniinierieeieete ettt s 36
Chapter-4: Food Chain
O O I (03 0) ¥ (6 I3 <) SR 38
4.2 FOOA WEDS ...ttt sttt 38
4.3 Ecological PYramids ..........ccccecuerieriininiinininieteienieesie et 39
Chapter-5: Environmental Degradation and Protection
5.1 Disaster Management..........cccccverurereeereeeiesienieeseeeeeseeseeesseesseeeeseesseesseenes 43
5.2 The National Environment Appellate Authority Act 1997 .........ccccuvenee.e. 48
5.3 World Environmental Day 5™ JUNC...........cooveveereeeeeeeeeeeeeeeeee e 49
5.4 Environmental ISSUES ........cccouiririiiiiiieieieiee et 49
5.5 Environmental Degradation ............cccoccevieiieniinieie e 50
5.6 Environmental Hazards...........coceevierienieniieiieeseeeee e 52
5.7 Industrial Chemical Wastes and Toxic Chemicals............cccecveruvrcirrrennne. 57
Chapter-6: Disaster Management Plan (DMP) — General
Essay Type Questions 70
Chapter-7: Cyclones and their Hazard Potential
7.1 Classification of Low-Pressure SyStems .........ccccceveeveevieerieeeeeenreenreennns 72
7.2 Statistics of Cyclonic Storms Over Indian Seas..........ccecceeieviereeieniennnnne 82
7.3 Movement of Cyclones in Indian Seas............ccooceerieiiiiieinieneeeeeee 84
T4 STOTIINE SUIZES ..ceeuveieniieiiie ettt ettt ettt et e e s bt e e beesbe e e bt e sbeeebeesanes 87
Essay Type Questions 90
Chapter-8: India Meteorological Department and
Cyclone Warnings in India
8.1 Hazard Potential of Cyclonic Storms.........ccccocevverererienienienienenenenenene. 97
8.2 Cyclone Prediction and Dissemination of Warnings ............cc........ 100
8.3 Dissemination of Cyclone Warnings...........c.cceeevveeververeenneevennenne 101
8.4 Cyclone Warnings through INSAT..........ccceevvieiieienieeeeeeeeee, 103
8.5 Port Warnings with Day and Night Hoisting Signals...................... 104
8.6 Naming of Cyclones in North Indian Ocean
(Bay of Bengal and Arabian Sea) ............ccoocvevvvenieviieciieienieieenns 108
Essay Type Questions 109




Contents

(xv)

Chapter- 9: Cyclone Disaster Management—Plan

9.1
9.2
9.3

Hazard Potentials associated with Cyclones .........cccccceeeerenieneennne.
Vulnerability Reduction........c.ccoccvererieiiiieniinienininenceecceeeenecee
Early Warning..........cccocvvevieriieieiieceesiceee ettt

Essay Type Questions

Chapter-10: Action Plan for Cyclone Disaster Management

Essay Type Questions

Chapter-11: Role of Different Institutions in

11.1
11.2
11.3
11.4

Natural Disaster Management

Role of Zilla Parishad ..........cccooeiiiiiiiiiieeeeeeeeeee e
Role of PRA Groups in Disaster Management ...........c.ccccceevenenennene
Role of NGO’S, Self Help Groups in Disaster Management..............
Role of Red Cross in Disaster Management ............c.cceeeeeveeveennennen.

Essay Type Questions

Chapter-12: The Role of Defence and other Services in

12.1
12.2

123

12.4

12.5
12.6

Disaster Management

Role of Air Force in Disaster Management.............ccocceeveveereeneenennne

Role of Medical and Health Department in Cyclone

Disaster Management..........ccveeveieereerieenieeieeeesreesreeseeseseesseesseeneens

International Decade for Natural Disaster Reduction

(1990 — 1999) (IDNDR)....cutiieiiniiniiniieiieieteeree sttt
National Disaster Response Force (NDRF) ......ccccoveevieiiiienieiieienen,
Role of Remote Sensing in Disaster Management...............cccceeveeneenne
Role of Broadcast, Educational Media in Disaster Management.........

Essay Type Questions

Chapter-13: Floods

13.1
13.2
133
13.4
13.5
13.6

Water Wealth of India.......cccooevinininininiiieeneee e
Definition of F100d......c..ccoiinininininieiiieceneeeneeceeceeeesiese e
Role of Central Water COmmiSSIOnN ........c..ceeeeeeeeienienienenenieneneneeneen
IMONSOOMS ...ttt s
Flood Warning Signals and Precautionary Actions ............ccccceeeeeruennee.
Water Purification Technologies in Flood Affected Areas...................

Short Type Questions

Essay Type Questions

113
120
121
122

131

134
137
140
141
142

147

148

150
156
158
163
167

169
174
177
178
183
186
188
189



(xvi)  Contents

Chapter-14: Drought

14.1 Meteorological Drought.........c..ccccoeniriniininiieninineninerceeeene
14.2 Breaks in the MONS0ON .........ccoiiiiiiiieieieieseee e
14.3 Drought Management Plan ...........c.ccccoevevinviinienienieeieeieeeee

14.4 Drought Years for Different Meteorological Subdivision of India...........

14.5 Drought ASSESSINENL .......eecvreverrierrierieereereseeseeesseeseesresseenseesens
14.6  Drought Parameters..........cccoevuererenerenieeeienieneneneeeieseeeeenens
14.7 Role Banking, Insurance, Microfinance in Drought Mitigation..
14.8  Drought Monitoring .........cccovevuerenenerenieieienieneneneseseeieeeeens
14.9 Drought Research Unit (IMD) ......ccocvviiiiiniiieeiereeeeeee,
14.10 Rainwater Harvesting..........cccevvvevieeciesiieneenieesieeee e seeseeve e

Essay Type Questions

Chapter-15: Soils

15.1 SOOIl EIOSION......cciiiiiiiiiiiiiii ettt e e e
15.2 Soil and Water Conservation Measures ..........cccoeevvveevvuveeeieveeenns
15.3 Erosion Control-Mechanical Measures............ccoeveeeevuveeeeenneenn.

Essay Type Questions

Chapter-16: Earthquakes

16.1 Interior Structure of the Earth ........coccovvviiiiiiiieeee,
16.2 Plate TECLOMICS ..uvveeieeiiiiieieiee et eeee e e e s eaaeeeens

16.3 World Earthquake Statistics by US Geological Serives (USGS)
16.4 Major Earthquakes Over India and South East Asia Since 2001

16.5 SeismicCity of INdia .......cceeevieierieiieiieie e
16.6 Earthquake Forecast and Disaster Management .........................
16.7  TSUNAMIS ...cveeniiniiiiiesieeieete ettt st eneene
16.8 Landslides and Avalanches...........cccocvevvriiiroienienieieeeeeeeeene
16.9  VOICANOES.....cotiiuiiiieiieiieieeiesttete ettt

Essay Type Questions

Chapter-17: Hazards Associated with Convective Clouds

17.1 Climatology of World Thunderstorms.............cccecvevvrecveevenreennenn
17.2 LiGhtning......cooieiiiiiieiieieeeee et
17.3 Some Effects of Electric ShocK.........ccovevviviiiieniieiieiieieieenene
17.4 Favours and Frownings of Thunderstorms............c.cccecveverunennen.
17.5  HaIlStOIIMNS ...ttt
17.6 TOTNAAOES.....coveieeiiirieeiieiteee ettt

177 WaETSPOULS....c.uteiiieeiiieiieeite ettt ettt ettt

220
222
224
229

232
234
246
247
248
254
257
261
263
267



Contents  (xvii)

17.8
17.9
17.10
17.11

DUSE-DIEVILS ..ttt et et e et e be e e ree s 294
INOWECASEING ...ttt ettt ettt et s st e e e 294
Summer Thunderstorms Over India...........ccoocvevvieviieviinienieieieceeseenn 295
Cold Waves and Heat Waves.........cceccveeeiieiiienieecieeeee e 299
Essay Type Questions 306

Chapter-18: Environmental Pollution

18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9
18.10
18.11
18.12
18.13
18.14
18.15
18.16
18.17
18.18

AL POITULION. ...ttt ens 309
PH VAIUC ...ttt e 314
Pollutions Standard INAeX ...........ccceveirievieiiieiieeeceeeee e 315
Carbon and its COMPOUNAS ........eecvreiirieriieiieieeie et 326
SUIPIUL (S) .ot eee 328
Atmospheric Nitrogen and its Compounds ............ccecveevrierieeeeeeeneennennn. 328
(0770 1 TS (@ 2 T OSSR 330
Elementary Ways of Pollution Control...........ccecevverieniiecieniereeseee 332
ACTA RAIN .. 333
BAPMON ..ottt ettt ettt sa b sb e be b beeseesaeseasaensenss 334
SINIOE .ottt ettt et ettt ettt et e e e et e e e enbeeebeeeatee s 336
TOXIC AIr POITULANTS ...o.vvivieiiceiecie e 337
Dispersal of Air Pollutants .........ccccoceverereeiiienicninineneneneeceeeeeeeens 338
Methods of Estimation of Particulate Matter in Air ..........cccecvevverueennenne. 341
Global Warming Effects .........cccoevviiiiiieniiciicicceceeeeeee e 343
Water and its POIIULION........ccooviriiiiieieeee e 353
SOLIA WASLES......ceueeuieiiiiiteiteeitet ettt sttt 367
Fire Services (Prevention, Control and Forecasting) .............cccccvevueenenne. 367
Essay Type Questions 369

Chapter-19: Aviation Hazards and Safety Measures

19.1
19.2
19.3

19.4
19.5
19.6
19.7
19.8
19.9
19.10
19.11

Air Safety-General .........ccooieiieiiiiiee e 374
Clear Air Turbulance (CAT) ...cceecvevierieiieiieieeeereee e 376
Airborne Weather Radar (AWR), its Capabilities in

Detection of Thunderstorm Cells and Avoidance..........ccccceeeerieneennne. 377
STIZIMEL 1.ttt ettt e st e et e st e st e e st e e nate e sbeeteeenbaeenneen 379
Windshear Detection from Airborne Weather Radar............c..ccccooeeies 379
Fog and its Detection ..........ccoeeiuieiiieiieieiierieeieee e 382
Impacts of Tropical Cyclones on Aviation Safety Operations................. 382
Instrument Landing System (ILS)........cccocvevvieiieiinieieiecie e 385
Ground Proximity Warning System (GPWS) ..o 388
Jet Blast HAazard ..........cooceveiieieieiieee e 390
Some Aviation Safety Measures in Indian Airports...........cccoceevveeveennenee. 390



(xviii) Contents
19.12 Search and Rescue Services (SRS) ....ooovieiiiiiiieiecieecieeceeee et 393
19.13 Search and Rescue CommuNiCations ............cceeveerererieeieeeeneesieeeeenenees 394
19.14 Safety of Life Sea (Manmade Hazards) ...........ccoevvvevvieieeienecrieiecienen, 401
19.15  Fire Safety ..cooueeiieiieeeeieeee e 402
Essay Type Questions 405
Chapter-20: Modern Aids of Communication and Detection
20.1 RAdiO SPECHUML.....ecuiieiiieiieeiieciieitete ettt ettt aeseaesnees 414
20.2  Satellite COMMUNICALION .......eeuteuieieieierieeieeieeiceitet ettt 416
20.3  Satellite MeteoroloZY ......ccvvevvievieiieiieriierieeteeie et ereeveeeeesreereens 421
20.4 Global Positioning SYStEM.........c.eecuerueeriieriiereeeiesieseeneeeeeeeeeeeseeeeeeneens 428
20.5 Geophysical Information System (GIS)........ccceeveviieciiniienierierieeeee e, 439
Essay Type Questions 442
Chapter-21: A Glance at Disaster Management Act-2005
21.1 National Disaster Management Authority (NDMA)........c.cceevecrrevennen. 445
21.2 National Disaster Management Plan (NDMP)/or
Simply National Plan ...........ccccceeriiriieiieiieiecieeeeee e 446
21.3 State Disaster Management Authority (SDMA) ......c.cccveveveeviieveeienenn, 446
21.4 District Disaster Management Authority (DDMA)........ccccooveeiieieniennene 449
21.5 The Role of Central Government in Disaster Management ..................... 452
21.6 Role of GOI Ministries and Departments in Preparation of
Disaster Management Plan............ccoccooveiiiiiiiiniinieeece e 453
21.7 The National Institute of Disaster Management (NIDM) ........................ 456
21.8 National Disaster Response Force (NDRF) ........cccoooviviieieiieciiciiciiees 457
21.9 The Disaster Management (National Institute of
Disaster Management Rules, 2000) ...........cccoeeieierienienieniesie e 459
Essay Type Questions 460
References 463
Index 465






