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Chapter Review

o Earth ic a cyctem of interacting Spheres: geosphere (rocks, coil, interior),
hydrosphere (all water: oceans, rivers, groundwater), cryosphere (frozen
water: glaciers, ice caps, enow), atmaglbhere [enve/o,be of ga:'ecj and
biosphere (all living things). Energy and matter move between them,
keeping Earth habitable.

o Sun i¢ the main enerqy source. It cendc electromagnetic radiation:
ultraviolet (harmful, mostly absorbed by ozone), visible light and infrared
(heat). Insolation i¢ incoming colar radiation reaching Earth. Solar
constant ic about 1.9 kW per cquare metre at the top of the atmosphere
(about 1 kUf)fm2 reachee the curface). Anna Mani, an Indian
meteorologist, designed instruments to measure colar radiation. Example
73.1: energy received per cquare metre in an hour at 1 kW/m2 = 1000 x
3600 = 3.6 x 1076 J.

o Albeds ic the fraction of cunlight reflected by a curface. Fresh enow 0.80
to 0.90, ice 0.50 to 0.20, cruched rock 0.25 to 0.30, dark forect and
oceans low. High albedo means cooler curface; melting ice lowere albedo, <o
more heat ic absorbed and warming cpeede up. Urban heat icland: cities
with concrete and asphalt absorb more heat and are warmer than nearby

rural areas.

Notes by Abhichek Siv 7



Chapter 13: Earth ac a System: Energy, Matter and (ife
AT 13 - it Th OF & TG A: Fodl, Ugr IR oftae

o Insolation varies with latitvde becavce Earth ic a cphere: at the equator
cunlight falle etraight (concentrated, warmer), at the poles it i¢ clanted
and cpread over a larger area (cosler). The tilt of Earth’e axis causec
ceasons. Atmosphere layere: tropocphere (0 to 12 km; weather, clouds,
rain, containg most air) and g'tmtar,bhere [ 12 to 50 km; ozone /ager
absorbs Ol). Atmosphere keeps Earth warm by greenhouse effect: the
curface absorbs cunlight, re-radiatec infrared, and greenhouse gases
(CO2, CHY4, water vapour) trap it: without it Earth would be tos cold.
Excese CO2 from human activity causes global warming. CFCe dectroy
ozone; the Montreal Protocol phaced them out.

* Winds are air movements from high preccure to low preccure caused by
uneven heating. Local winde: cea breeze and land breeze, valley breeze (day,
warm air riges up clopes) and mountain breeze (night, cosl dense air flows
down; helps crope by cooling and bringing moistore). Planetary winds: Sun
heats the equator most, warm air rises (low prec;‘ure}, flows toward poles,
coole and cinks, and Earth’s rotation deflects the winde forming trade
winds, westerliec and eacterlies in preccure belfs.

* Qcean currents are large ctreams of water flowing in oceans driven by
wind, Earth’c rotation and temperature or dencity differences. They
circulate in loops called gyres. The Gulf Stream and North Atlantic Drift
carry warm water from the tropice towards Europe, keeping it warmer.
Ocean currents move heat from equator to poles and affect climate, rainfal,

and marine life. Monsoon i¢ ctudied by ITTM Pune ucing computer models.
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* Biogeochemical cycles move elements between living (bio) and non-living
[gea, chemical) parte: they recycle nutrients. Water cycle: evaporation,
trancpivation, condensation, precipitation, runoff, infiltration. Carbon
eycle: CO2 ic taken by photocynthecic, passcec through food chaing, returns
by respiration, decomposition and burning of fuels; fast cycle [dayc to
years) and clow cycle (rocks, foscil fuels, millions of years); atmospheric
CO2 rose from about 315 ppm to 920 ppm.

o Nitrogen cycle: air ic 78% nitrogen but plants cannot uge it directly.
/Vitrayen fixation (i by Rhizobium bacteria in lequme root nodulec, lightning,
and Haber-Bosch procegs for Fertilicerc) converte N2 to ucable forme;
nitrification changes ammonia to witrite and nitrate; plante absorb
nitrates; animale eat plants; ammonification by decomposerc returns
ammonia; denitrification by bacteria returns N2 to air. Oxygen eycle:
produced by photocynthecic, uced in respiration and combustion.

o Human impact: burning foscil fuelc raises (02, causing global warming and
ocean acidification ((02 makes carbonic acid, harming coral¢ and chells).
Excese fertiliser runoff causes eutrophication (alzal bloom, oxygen loss, fich
death). Deforestation reduces photocynthesis, raises C02, causes <oil
erosion and losc of habitat. Ground-level 0zone and emog form from vehicle
and industrial pollutants. Global actions: Kyoto Protocol and Paris
Agreement to cut emissions; India’s Micsion (iFE (Ci,"erz‘y/e for
Environment) urges individuals to adopt custainable habits.

Key Terme
Geosphere — Solid Earth: rocke, <oil, interior.

Hydrocphere — All water on Earth.
Cryosphere — Frozen water parte.
Biosphere — All living organioms.
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Insolation — Tncoming colar radiation.

Solar constant — About 1.4 kW per cquare metre.

Albedo — Fraction of cunlight reflected.

Troposphere — Lowest [ayer, 0 to 12 km, weather.
Greenhouse effect — Gaces trapping outgoing heat.

Gyre — Circular ocean current loop.

/Vitragen Fixation — N2 converted to ucable forme.
Eutrophication — Algal bloom from excese nutrients.
Ocean acidification — Lower ocean pf From discolved C02.
Urban heat icland - ity warmer than curroundings.
Montreal Protocol — Treaty to ctop ozone-depleting gases.
Micsion (iFE - Lifestyle for Environment campaign.

Diagrame [ Flowcharte
Earth oystem
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Greenhouce effect

Sunlight reaches the curface
l

Surface re-radiates infrared

!

Greenhouse gasec trap heat

!

Earth ctaye warm

Nitrogen cycle
/VZ i air
!

Fixation to ammonia, witrate

!
Plante absorb wnitrate

|
Decampocerc, denitrification return N2

Valley versue Mountain breeze

Valley breeze Mountain breeze
* Daytime - Might
+ Slopes heat, air ricec up - Slopes cool, dense air sinks
\ + Cool air from valley moves up \ + Cool air flsws down to valley

Remember
o Colar constant 1.4 kW/m2; tropocphere has weather; ozone in
ctratosphere absorbs (. (ow albedo absorbe more heat. Bivgeochemical

cycles recycle, they do not create elements.
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Revise, Reflect, Refine and Pause and Ponder (with Answers)
Q-1 Q1. Role of bisgeochemical cycles.

Ans. (i) To recycle ecscential nutrients between bistic and abiotic components.

Q.2 Q2. What mainly warme the Earth?
Ans. (/4‘/‘} The curface absorbs color radiation, which ic re-radiated and

trapped by greenhouse gases.

Q.3 Q3. How does climate change affect the water cycle?

Ans. Warming increases evaporation and moisture in aiv, giving heavier rain
and floods in come places and droughts in othere; 9laciers and cnow
melt, raising cea level; moncoon patterns chift. Example: heavy rain

events, chrinking Himalayan glaciers.

Q-9 Q4. How does albedo affect temperature and climate?

Ans. High-albedo curfaces (enow, ice) reflect cunlight and ctay cool:
low-albedo (forest, ocean, acphalt) absorb heat. Melting ice lowere
albedo and speeds up warming, a feedback effect.

Q.5 Q5. Mountain and valley breezes; grascy vercue barren mountain.

Ans. By day clopec heat up and warm air vises (valley breeze); at wight clopes
cool and dense cool air flows down (mountain breeze). The barren rocky
mountain heats more by day and cools faster at night, <o its breeze ic
colder than that from the grassy mountain, which holde moistvre and

moderates temperature.

Q.6 Q6. Which layer couses weather?
Ans. Troposphere, becavse it holds most air and water vapour and ¢ heated

From the ground, causing convection, winde, cloudse and rain.
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Q.7 Q7. Nitrogen eycle; effect if not cycled.

Ans. Fixation, nitrification, acsimilation by plants, ammonification and
denitrification. ffithout cycling, usable witrogen would run out, plants
could not make proteins and DVA, and life would fail.

Q-8 Q8. Impact of deforectation.
Ans. Lece photocynthesic means less 02 output and more 02 (alss carbon
From burned wood); other effects: coil erssion, less rain, habitat and

bisdiversity loss, floods.

Q-9 Q7. Path of carbon back to the atmosphere.

Ans. Plantc take CO2 by photocynthecic, animalc eat plants; CO2 returns
through respiration of plants and animale, decomposition of dead
matter, and burning of wood and foscil fuele (diagram with arrowc).

Q.10 Q10. Why ic excece CO2 undesirable?
Ans. Tt ic a greenhouse gas; extra CO2 traps more heat, causing global

warming, ocean acidification and climate change.

Q.11 Q11. How i¢ heat lost from Earth’e surface?
Ans. Earth radiatec heat ac infrared radiation and loses it to space (also by
convection and evaporation). This balances incoming enerqy and keeps

Lemperature cteady.

Q.12 Q12. Flat dice Earth?
Ans. Sunlight would fall at the came angle everywhere, co ho latitvde
variation, no equator—,bo/e contrast no ceasone or wind belte ag now; the

whole disc would be the came temperature (or one cide dark).
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Q.73 Q13. Atmospheric temperature rises.
Ans. Cryosphere: glaciers and ice melt, albedo falle. Hydrocphere: cea level
rises, oceans warm and acidify, more evaporation. Biscphere: habitats

chift, coral bleaching, cpeciec loss, crop changes.

Q.14 Q14. How the atmosphere keeps temperature cuitable?
Ans. Tt abeorbse U/ (ozone), reflecte come cunlight, and greenhouse gases
trap heat, keeping Earth warm at night and avsiding extremes.

Q15 Q15. Interrelation between cpheres.

Ans. Example: rain (atmosphere) fills rivers [Aydro:’,bhere], erodes rocke and
Forme coil (geaylbhere}, cupports plants ( bissphere), melting cnow
[cryogphere} Feeds rivers. A change in one, cuch ac deforectation,
disturbe all.

Q.16 PP2. How does the cool mountain breeze help agriculture?
Ans. It lowere the temperature, reducee water loss, brings moisture to crops

and helpe coil cooling, profecting crope from heat ctrecs.

Q.17 PP3. Warm equatorial water moving to the poles.
Ans. It cosle ac it travels, releasing heat to the air; thic warms the regione it

passes (like Europe) and affects rainfall.

Q.18 PP5. IF cycles ctopped?
Ans. Nutrients would not be recycled: plante would lack carbon, nitrogen and

water, animale would ctarve, and life would end.

Q.19 PP6. Human activities and GHGe.
Ans. Burning foscil fuels, deforectation, farming and industry. Individvals can

uce public trancport, cave electricity, plant trees, reduce waste.
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Board Exam Questions (Important)
Q.17 Name the five cpheres of Earth.
Ans. Geocphere, hydrosphere, cryosphere, atmosphere, bissphere.

Q.2 What ic albedo? Give two examples.
Ans. Fraction of cunlight reflected; cnow 0.8 to 0.9, ice 0.5 to 0.7.

Q.3 Explain the greenhouse effect.
Ans. Surface absorbs cunlight, re-radiates infrared, greenhouse gases trap it

and éeep Earth warm.

Q-4 Deccribe the carbon cycle.
Ans. Photosynthesis takec CO2, respiration, decomposition and burning

return (t.

Q.5 Explain the nitrogen cycle briefly.
Ans. Fixation, nitrification, uptake by plants, ammonification, denitrification.

Q.6 Effecte of human activities on Earth cyctem.
Ans. Global warming, ocean acidification, eutrophication, deforectation and

Qmog.
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