Chapter 4: Hydrosphere

1) Hydrosphere & Water Distribution (8/33ITEHIR T STol-fadiun)

e Hydrosphere = all water on/near Earth’s surface:

oceans, seas, lakes, rivers, glaciers, groundwater, Hydrosphere
atmosphere.
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e Earth’s surface = 71% water; oceans hold = 97%
saline water; freshwater = 2-3% only.
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e Freshwater stock: majority in glaciersl/ice caps, then \W
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2) Properties of Ocean Water (HgTHTIRIT Siel & [0T)

e Temperature: warmest at surface in tropics; decreases with depth; thermocline = sharp fall zone.

ATIHTT: 30T Hfea 3 Hog HaU INA; IS I gedT;
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e Salinity : high in subtropics (evaporation), low near equator/poles/river mouths.

STGUTCT : 3UTST & 3fereh (arsdien<on), favad/ga/=eae W HH|

e Density: increases with salinity and decreasing temperature — drives deep circulation.
elcd; IdUTdT 96 d dTT gcsy ¥ S&dT — I8 9aTg ol IR ar &
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3) Ocean Relief (FERENRIY 31 {d)

Ocean relief refers to the various physical features found on the ocean floor.
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The major divisions of the ocean floor are:
FETATIR el & Y 19T 3H YR g

1. Continental Shelf / AICAIIT Aeh

e Gently sloping, submerged margin of a continent.
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Extends from the coastline to a depth of ~200 m.

Rich in marine life and major fishing grounds.
HeICATT T R-ER EelTeT aTelT, TAHT ToheT]T|
qeI@T ¥ TITeH3T 200 HIe T IS T hell gl 3 |
o THSI Siiael AR YHE HET &7 ¥ THcY|

2. Continental Slope / AgIGdIdIT aTel

e Steep slope connecting the continental shelf to the deep ocean floor.
e Depth ranges from ~200 m to ~3,000 m.

o HAGICAIUIT At hl I AGMANR ool SISl dTell WsT Tolled |

o JTETS TSI 200 Hiex & 3,000 Hiex |

3. Deep-Sea Plain / a8 &g %1 AeTol (Abyssal Plain)
e Flat, deep areas of the ocean floor (3,000-6,000 m deep).

e Covered with fine sediments.
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4. Oceanic Trenches / AGTATRI ITd

Long, narrow, and deepest parts of the ocean floor.

Formed at subduction zones where one plate sinks beneath another.

Example: Mariana Trench in Pacific Ocean (~11,034 m deep).

HAGTERR ool & o, T 3 &8 g 4197
STl Ueh ol g@dl & & 4l § (HaISerr SiieT), 81 de1dl & |
3CTEXUT: U AGRATIR H HAATAT ¢ (~11,034 HY 31g0) |

Other Ocean Relief Features / WWFW T

Seamounts (FHST 9dd) — Underwater volcanic mountains.

Guyots (IMAIT) — Flat-topped seamounts.
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e Mid-Ocean Ridges (F&I-HHIRIT YadATe) — Long, underwater mountain chains formed by seafloor
spreading.

4) Waves & Tsunami (G337 g HaATH)
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e Waves: created by wind; height depends on wind speed, duration, fetch; breakers cause coastal

erosion/deposition.

AT gae @ 3o, FaTs qae-aeT, 3are, e o e ged oed adr 3T/ eaor sl &

e Tsunami: seismic/volcanic/landslide-triggered long waves; not due to tides; extremely long wavelength &

high speed in deep water.

GoATHAY: /AT 3Gl STialc &It RN, SaR 78T, ?@aﬂﬁagﬁaﬁaﬂﬁ& 2 g 3T 39|

5) Tides (SdIX-HTCT)

e Caused by Moon’s gravity (major) + Sun’s gravity; Earth’s rotation modifies pattern.
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Spring tide: Sun—Earth—Moon aligned (New/Full Moon) — highest range.
5T 253 PF-—JedI—Teg EXGUT ATTEIN/IOTAT) — Jf8hdH SaR-4TeT|

Neap tide: Sun—Earth—Moon at right angles (First/Last Quarter) — lowest range.
AT 2158 FI-JLdI—rg HHRIVT (FUH/3HTead [Af¥) — FgeTadH saR-$eT|

Types by frequency: Semi-diurnal (two highs/two lows), Diurnal (one high/one low), Mixed.
3THR: HHI-STel, SReTeT, TAFES |

India examples: high tidal ranges in Gulf of Khambhat & Kachchh:; tidal bore in Hooghly.
HR IETEXUT: GHTA T HTS I WIS H ST SIR-GTAT; FaTell A TARTY 3R

6) Ocean Currents (HgTRIT YRTU)

e Definition: Large-scale, continuous movement of ocean water in a specific direction, caused mainly by
wind, temperature, salinity differences, Earth’s rotation, and gravity.

qREATST: HGIAMR & STl 1 fohdlY AR e & 53 YA R AR 9arg, St §&ad: 9o, AT, 0Tl &
3R, G2 & gUTe 3R TEcarehyor & HROT §iell & |

° Drlvers Prevalllng winds, Coriolis, landmass configuration, density (temp-salinity).
SReh: TEfod Uae), ARG, TUCRT cTaEdT, Telcd (dTI—eTaoTa) |
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Types of Ocean Currents / AGTARRIT YRT3T & ThR:

1. Deep Water Currents (378 STl ehl YRTT)

e Caused by differences in temperature & salinity (thermohaline circulation).
e Move slowly, but circulate water across the globe (“Global Conveyor Belt”).

e Help in nutrient mixing and regulating Earth’s climate.

o JTYHATA 3R JIGUTAT & 3 F 3T |
o ag?r%ﬂ?fr?lﬁrﬂﬂﬂﬁr%,W@@Tﬁaﬂwmﬂm%(“ﬁﬁqqo*r&m&c»c)I
o TN clcal T FAHOT 3N JEdT T STeTary &l HJelel ST TG H FHEG il o |

Great Ocean Conveyor Belt
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1. Surface Currents (Fdar ¢TRTT)

e Driven mainly by prevailing winds (Trade winds, Westerlies).
e Confined to upper ~400 m of ocean.

e Move clockwise in the Northern Hemisphere, anti-clockwise in the Southern Hemisphere (due to Coriolis
effect).

o AT T 9gal e [@Af3d (~400 FieX )|
o 3AXY IMTeT  aY T T A, gfayoft ey 7 a2t Fr faudia feem 7|
e Example: Gulf Stream (warm), Labrador Current (cold).

e Warm Currents (37 9RT0)

@)

Flow from equatorial to polar regions.

O

Increase temperature of coastal areas.
AT W ¢ a¥=T 1 3R T8l 8|
JEIT &131 &l dT9HT S&rdl o |
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Examples: Gulf Stream, Kuroshio Current.

3ETEXUT: ITeth FEIH, FRITRIAT €RT |
e Cold Currents (33F &TRTT)
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o Flow from polar to equatorial regions.

o Decrease temperature of coastal areas.
o AT F A 81T T 3R gl &

o e &TAT &1 dATIHTT Tera & |

o Examples: Labrador Current, Peru (Humboldt) Current.

3TEXUT: SISTER 4R, UF (§Fdiee) URT|

Major patterns (F&F =)

e N. Atlantlc Gulf Stream (warm) — N. Atlantic Drift — Canary (cold) — N. Equatorial (closure).

3. Jcdifca: e TIH (IRA) — ATY JTAledh SFC — heldl (331) — ATY SFACIRI |

N. Pacific: Kuroshio (warm) — N. Pacific Drift — California (cold) — N. Equatorial.

S. I FATRIAN (IRA) — A I @Teh fgore — HfAwierar (&51) — A1 g

S. Atlantic: Brazil (warm) < Benguela (cold).

&. Jcdlfeeh: STellel (IRH) > T[T (S3)|

S. Pacific: East Australian (warm) < Peru/Humboldt (cold, upwelling).

&. IRITd: 3¢ ATl (IRH) — UF/gFalee (ST, 3qdfeidn)|

Indian Ocean: Monsoon Current reversal (summer: west-to-east across Arabian Sea; winter:
east-to-west); Somali Current strong in SW monsoon; Agulhas (warm) off SE Africa; West Australian
(cold).
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fgec AGMARR: AT LIRT31T &1 SefcthY (IH: 3RT APR # GRIA—-YE; Me: Ta—-ITRH); AT URT
SW HITgsT 3 Jaie; adldsu-l (IH) 3THHT & SE de W a8 JreeforeT (33|
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e Upwelling zones (nutrient-rich, fisheries): Peru, Benguela, Somali (SW monsoon), Canary, California
(ATSh-FHEY, FAEY): UF, S37TeT, mﬂrﬁr(swnm?r) helyT, hiermpifarar|
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7) ENSO & Indian Monsoon Link (STsTTH3IT d HRAT HATHE)

e EI Nifno: unusually warm East-Central Pacific; weakens Walker circulation — often below-normal
monsoon in India.

Tl SAleAl: qa-Sheald FRAT ol IFHTHTT FSHIHIUT; diehl TRETRUT HHASI — AR H I HHAAR AT |

e La Niia: cooler Pacific; stronger Walker C|rculat|on — tendency of better monsoon.
ofT =1eTT: B8T FRIieT; aTeh TRETROT T — JgeR HIAET & 9gfd|

8) Marine Ecosystems & Resources (G AR A=)

e Coral reefs: need warm (=20-30°C), clear, saline, sunlit shallow waters; types—Fringing, Barrier, Atoll.

PR h; IR, TTTH, TR, maaﬂwﬁaaﬂaﬁc ThR— b ToiaT, SR, TeldT|

e India: Gulf of Kachchh, Gulf of Mannar, Lakshadweep (atolls), Andaman-Nicobar (fringing).
TR TS N TE, Feal K S @, sraaaaﬁtr(uaﬂ) ATI-TadeR (TS|

e EEZ (Exclusive Economic Zone): up to 200 nautical miles—sovereign resource rights.

g5o1s (A 3mfies &17): 200 FHSY el Teh—HATLH-31 AR |
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Important Points for Exams / 91&T 8¢ #gcayor foiq:

e Largest ocean — Pacific Ocean
Y 5T AGNARR — J2ITd AGTHTR

Smallest ocean — Arctic Ocean

I BIeT HZMATR — 3{Thies AN

Deepest ocean trench — Mariana Trench (~11,034 m)

oY TG THAT Ws — AT & (~11,034 #)

Longest river (by length) — Nile River (~6,650 km)
I o€l 58T — ATl el (~6,650 fhaT)

Largest river (by discharge) — Amazon River

ST 9aTg H TaIH T3 AT — 37T Aer
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