Hindbookcenter

P> SocolePlay
Hind Book Center & Photostat
MADE EASY

Civil Engineering
Toppers Handwritten Notes

HYDROLOGY
By- ROHIT Sir

e Colour Print Out

Blackinwhite Print Out

Spiral Binding,& Hard Binding

e Test Paper For IES GATE PSUs IAS, CAT, SSC

All Notes Available & All Book Availabie
Best Quaity Handwritten Classroom Notes & Study Materials
IES GATE PSUs IAS SSC Other Competitive/Entrence Exams

Visit us:-WWW.hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9654353111



~= Hindbookcenter

GET IT ON
bv ¥ Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY,IES MASTER, ACE ACADEMY , KREATRYX

ESE, GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING
3.MECHANICAL ENGINEERING
5.INSTRUMENTION ENGINEERING

2. ELECTRICAL ENGINEERING
4.CIVIL ENGINEERING
6. COMPUTER SCIENCE

IES ,GATE, PSU TEST SERIES AVAILABLE @ OUR WEBSITE

% |ES —PRELIMS & MAINS
% GATE

» NOTE;- ALLENGINEERING BRANCHS
»> ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC—-GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 | |

Shop No.7/8
Saidulajab Market
Neb Sarai More,
Saket, New Delhi-30
9654353111

100 Futa M.G. Rd
Near Made Easy
Ghitorni, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9654353111




-

. _Incrossing one particular bhase of the hydrolegic cycle.

a)

HyproLOGY:

- Hydrology is the science of waler which deals with occurence,
circulakion & distribwkion of water on earth surfoce & its atmosphere .

3 Hydrologic  Cycle - it is the cyclic movement of water in whichl woter
moves From one phase to the other hawinmg different residerce time
N each prase. This 1S aochieved by the process of Pprecipitation, evaporatio,

runoff etc. - . o :
« Residerce time :- tis ¥ the. avg. time taken by a water barticle

| | K{r: L ] ........ ;

ower the ocean surface evaporakion iy qruater
than precipi tation (approx- 9% ) whereas Qn the
land mass Prgc'\pitoiion in gpeater than evupjrc&ioh.

(P+R=E >E>P)

ERT

P

P=E+R+T > (P>E)

-Sun Is the source of energy which derives the hy drologic cycle.

> Cakchment Area :- Areq draining into a river or stream is called
Qs calchmenk drea of ot particular river/ streem gt o Fiven-
lccation. Tt is alwo called as a water Shed.

1
'

wi /N
Ridge 1 NG o

f—— Cakchrent Area
: (Watershed)




* Ridge :- it is the Hne which dl.%gcr.enixa.te or dewarikets two
adjacent calchmenk areas. Tt 1S also called as waker divide or divide.

Th Britich- ﬁnqhsh Ak An CLlSo called as watershed .

"Rld%{_
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Plan Vlm.

> Water - bud:&d Equation - thip &qpcdcton 1 based on lm,u on coﬂservo.hon
of mass & Uc stakes thatt- mass mFlow- mass OuiFlom = chan%a in

Stotﬂfﬂl,
Q-20)R-83
= fq-83) |
Tnflow= 6md/s +laSmm

= Bx3pXx24x60%X60 4 0145 - 0.456
Sooox |04 |

Out Flow = 6-Smd/g + 6-1cm

- 6-5%X30%x24X60%X60 4, 0061 = 0-39%
5000 x 104

final Mth)n - l03-240-456-0-397
= 03258 m.

> World waker balance -
1386 M km3

— l400 Mkm?
qe-5%:- Ocean - Saline
Q?’Su}'-

1 '~ Land - Saline

fresh waker (2:5%6) - 35 Mk

LN

o.6 M km3? 24.4 M km? -

(Mquid ) (Frozen)




Note :- Abouw 3/4 of the earth SurfaCe(Gpprox. ?-I /o) 15 Covered wl th
)
Wodey,

2)

Precipi takion

. -1t denote the different processes & ways by which Watker reaches
e earth swrface from the atmosphere. Following are the different
Yype of precipitaktion - :

1) Rain [ RainFall :- This is the most importand type of ppt in India

& it denotey wader dmplds with varying from o-Smm to &mm . Oh

the basis of intensity, rainfall is classified as Follows -

©'Rainfall intensity (mm /) )

0- 2.5 p i Li%hi et
2.5-%.5 : - Medium/ Moderade Faun
B oG heavy rain.

-direction of wind in cyclone -

$ ) Cyclone LLot.o pressuredr depression)
23 Anticyclone.

S.H.

-In Tndia, Rainfal data is collected eweryday at R:z5 M &

fainfall on a plrtio;lar day 4o More than 2:Smm +hen 4ot d
Called as a rainy day .

e
CUd,:UJ

@ dew point
)

- Tn Tndia Max. raunfall oroqraphic. -
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- ik hitg %Jnr_KLru}d around
15t week of Juwne.

> Rain water harves’cihc} -read from ’rheory Book

2) Srow - these are ice crystals hoxﬁ-hq o density of. 0-1. -qmicmd,

) Drizzle ¢ H1ese, are fire droplets of waker  Whose SlZE is |ess +hcm
0-5nmm& mten&ty is less than me/hcrur

YGilaze - When droplets of uocxie.r comes \n contact Wwith cold ground

surface then the droplet is “converted into jce  Which iy chLed as c}laze

NSleet - these are frozen rain drops OF transparent nature.

YhaiL: - these are lurmps of ice wWhose , size is Wore than 8mm

QHO - QS per international convention lumps of ice greater than Smm
i5called as hail whereas lump smaller than Smm 1 called as

Girauped .

Not:- Dew iS not a type of precipitation.

> Average annuak rainfoll i~ the amounk of rain collected by a
rain qouge n last 24 hour , 18 calledas daily rainfall & the amcunt
Collected in 1 Meas (s called as annual  rainfall . Avg . value Df
this annwd rainfall for o pericd of lost 35 Years (or any othar
suitable time intervel) is Called s avg. Annual fainfall. Lts
value » approx 120 ¢m in TIndia.

- LPA (long Pgnod Pwem%g)— this iS the Qug. value of rainfall uwhich
'S happening in  monscon /rainy Season and is calculated on the
basis of 5o ear record (1951-2000). Tis valle approx. comes out to

be 89cm.




if Drought occwrs inan area With a Prob. b/w 02-0:47  then

- Thdex of Wetness:  +his is used to Find variakion & dewahon
of rainfall & is cawen as follows - = = )

RcunFau in.a Mear
QV% Annuad  rainfall

" Tndex of wWekness <

Ex- Rainfall =9ocm

Tow:= 90 x100= ¥5% :
|20 :

deficiency = 25°%%
-on the basis of rainfall deficency, region is classified as follows-
Rainfall deficiency - :
30-45 -_ o LQr%L
45-60 , 2" Serious
- disastrous.

-onthe bads of index of wetness, a particular year is classified
as follows.

TOow (Ye) .

loo ¥  — Normal year
>1007% - Good year
¢ too”. — Bad year

Note :- Oc_(_wénge of Fflood & dmuqfni (which are region Specific
phenomeron  Cannot be directly co-related with Tow.

- Drought :- This 1S the climatic Situation characterised by

deFmency of waler. drought can be furthwr classified as Follouos

0 Meteorol O%lCCli drouqht this type of drougit 40 characterised by
deficiency of rainfall. If rainfall deficiency >25% it is ;
called as drought. 25-50% - Moderake droughtt, >So7. severe drought
T more than 207 of the areaof a Country is urder the influence

of drought +hen thak particular year Is called as o drougnt year.

that area is called as drought prohe area.




IE thi> Bob. i qreaker than 0.4 then the area i Called Qs
- Chronically  drougnk  prone area.. .

Note:- Abouk 33% of Indids area COmes under the CCl.tecjory of €ither
drougnd prore or chrofically droughk prone areq..

i) Hydrological droughk - +his type GF drougnt is charactericed by below

avg - value of stream Flow, water Contentin lakes, Yesenoir,
under ground  waker etc - '

ii) Agricul tural drough)c - this type of" droughk s characterized by
deficency of waker which is required in order to meet the evape-
- transpirakion- needs OF. -the. crop Itig denoted by a factor
called "as’ aridity index, which s, given as- N

| Aridity index = -P—Elf'—E—T*lOO\
A |

; _ PET
_ dry - . ; .
BET. -5 Ry 4y ' ey Lo <] v Looth values \n(:luded)
el b) [0.1) d) (0.1]

* PETis Potunkial evapo-transpirakion & is the waker required by

Plants fr its ful qrowth. .
“AET in actudl evapo-transpirakion & is the actual waker which

1S awailable & consumed by Plants.
- On the basis of aridity index, region IS classified as follows -

0-257 - Mild
25-509 - Moderale

>50%o - Severe .
Note -~ Apart from aridity index, certain Other indices Such
05 - Moisture availdbility index & Polmer indgx can also be
used for ?indu‘m% agriculkural drought -

LAEABELIE AL LRI SEDSE., 0000000200000 00®049




' 3 Measwremend Of rainfall:- Rainfalk can be measured by an instrument
called Q5 roiﬂ quuge, which is also known as Pluviometer, Ombrometer

\yetormeter , Udometer. Rainfall ip expressed n terms of depth to &)
which woker would. stand on an orea if all ‘H'w_ UoCL,’ce.r wask.

| 4
Collected ON Ak
Rain - qomges can be broadly classified under two heads-
1) Non- recording. rain qauge s~ 4his type of rain Gauge consist of a
cyllindrical  vessel acsembly whose base area is kKnown: & which
Is hawing qroduations. Tn Tndia, the most commonly used hon-’

—tecording rain quige iS SY‘I"ﬂOhS rain qauge whm:h hos a Co\lectmca_ o

diameter of 127 emm -

|-<—-—".2 From . 1
ﬁ ‘._i

Symon’s Rojxqau%e,
* it is non- recording, Meas -

¢ i ur‘thJ m”mﬂaﬂ%e,

R AR R P S R o e L e

-later on IMD switched over to +the use of fiberglass reinforce d
Polyster type vain qauge , which comes in two variants hcwima, a
collecting axea of 1loo cm* & 200 cm?

i1) Recording Raingauge :- This type of rcdrqauqe produces a continuous
Variakion of rainfall with time. Using this daka , rain falt mtenSt ty & 1
fain fall intensity V/s time grmph can also be obtained .

Total
Rednfall,

Mass Curve

Totad, Cumadative,
Accumuladtive.

2:30 lo:



Ty picak exomp|e of H’W) type of rainquige includes- tipping buc ket
raingaude, weighing buckek mmqauqe nakural Sy phon ( Floak type )
ralngoude. |

» N Ind;a the most Commonly used recgrqu rmnqau%e, % . rrabuernl.

Sypron Eamnqqu%e. _

- diogram  from theory book.

- Recent Odvancement (N raindauge ‘technology has-led to the deve-
lopment of Following Yain-gauqes. ‘

» Telemetering mmqgug&- it is basically a recording type rain
-Gauge.-which contains . electronic emeenl So as to transfer
Faunfall daka to the base statlon. As such it con be used for
remole & inaccessible locaitons Tts worlim is similar to
tipping bucket rainqauge.

. RADAR based rmngguqe_* Raunfalk over a. large .area Can be
ccum.tzhj measwe with thio type of rainqauge . Meteorological
RADAR operafe af O wavelength TARGE OF (5~ pcm) (Scm-i0em)
for heawy rainfall locm waselength is used whereas for light
rain and show 3cm wavelength is used.

4

- Prior to installakion of a rain qauge . following requirements

- must be saxigtied.

1) Raingauge must be Surrounded by open fenced area of at least
5-5mx 5.5m,

>) Rainqauge must be installed at ad

Lor twice dhe heighk oF building  or Obstruc tion.

X

nnoj|N.
pnaoo 6“_\.__
noal™™

a 2,
no G 1
= - — 3em ——1

icstance Of at least 3om

3%@@@@ @@@@ OO 0000 eee Qe 29 000 O O© OO O PG DOR

A Raingauge must be installed on level ground surface which is
Free from unduations .

O TR PR 5 £ e ot s
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(s) |

' _ _ Cos®
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)
g - 10 order to get correct Value of rmnquL a

> Ne’cwork densﬁ:
Proper distribution of rain gauge station s required , whose.

hetwork density depends upon the Following factors.
, 1) Magnitude of rainfall :- | '
| li)Topoqmphy of the region
,1ii) desired level of accurocy

- following ‘are  the recommendaiuons of WMo reqardinq -BESRORS

. density of rain qauqes- |

) for Flak regions of temperate tmp\co.l & wmediterrantan - zone -
1 stakion /eco-goo kit |

i) for mountaneous regions OF tempemie, tropicak & medite rramgnean
Zone - 1 station [ loo- 250 k.

li) for arid & polar regions - L Stakion/Swo-looco k.

- 1S recommendakions given by TMD:-

1) for plane regions- 1 Stakions /520 km?

i) for regions having. avg. elevakion of locom - 1 Stakion/ 260 -390 knt,
i) For hilly arens with heavy rainfall- 1 Stakion/ 3o knd.

“As per actuad dafa available, Tndia is having @ raingauge intensity 8
OF 1 stakion/ ook, which is  Insufficient. £
" 1Stael is the Country having max. density of raingauge Stations - _.
31 stations/ 1oes k.
- Qbove mentio
Qauges ., Apart Ef:mdfgztyc;f’ra?:l;j:: aIMD 7 Btained] raln
gencies such as Indian

leuomgs NHAT, AQAT € tc. have their own retwork . Dataor Which
'S ot made public.



Note - Rs ber recommendation 0Ff wWMO, atleast 10% o?l the rain-
Jauges ehowld ke OF recording ty pe.

-Cloud Seeding. - Tt i the process of Ot"c!Ftcmi introduction OF

condensakion nuche into the atmesphere SO Qs to brqu ahout rmn;chu .'

Thistype of rainfallis caled as artificial rain & the compound +hat
IS most commonly used for Hhis process is silver iodide (AQI) .

Tt hos keen ofserved Hat hormal rainfall of places Subjected to
Cloud seeding 4» cgttim Odversely affected & hence {hnis technique s
Not being uged Very ?requeht\y .

~Optimum network of rainqauqges ;- this can be calculated on the
- basls of variation or deviation in the iven rainfall data .

. P
g
where, Cy:= . 1oo X,z Mean of Flven d dato.
% o= Standard  deviakion- i;r'l (X(-X)?
E=QU.OL0!1b!.L fs-error T (n-l)

on the basis of given no. of \'Cl,quo,LLqu 5tcundcurd Errcnr (E ) is

euae €= Cv.

| {n
Note:- Gbove method of Finding optimum vno. of raingauqes is
purely Statistical in hature .

W8)
Q- \6) 19 :
) 3 G = ! T X-%)2 * =(82:64102:9 + 180-34 110:3 +
l - —
. 5 * 10 (n-1) | 922 +136-7)/6
X=118-6
Cv~=29-54 7= 35-04

i) €:10

=g rainhgauges.

DOV VP00 TPOO0C0000Q@OCO0OCFODOCCOHPIDSSDO
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'$Inconsi5_tency of rainftal data :-' Dhenever there is Cho.n%e_ in

i) how many of the rcﬁnqauc]es Should be of recordinq,
Gk st lo% of9
- ot lemst L Aaingauge.

#

TP

~

€=107% ¥ = \ootl20t140t80 _ 10
q .

= m . 2582
n-1

e CvzS_x100 =23-4% - ’
Mt

] 'NI:* ( % ) 2. {2 ?: ;ﬂ )1: _______ 5‘51 _______ = 6 rainqauqe)

Non; recordinq raiﬂqm.l%fi =D .
Recordin% rainqauge = 1. -

the condition prevailing ak any of the raihgauge station, Hhere
-t,o‘ﬂl be Inconsistency of record available For thak Gered, Hhis
inconsisterncy may be due to the Following factors -
a) ShiF’cinq of raingqauge station to g hew location.
b) Neighbourlood of the area underqotnq a significant Change
C)Change in the ecosystem which moy be due to Factors

like forest fire, |andslides etc.
d) due to ©observational error.
- This Inconsistency can be found ow by a method cqlled as -

double wass curve method .

ot Year | x | L |2 ]| ~=-- | m[ MeanoOF
‘mstation

"0
o O

i}

© 2

©
© 3

Y



" Accunulaked (mean oF
rainfall at m nearby Stakions)

Double .. MasS Curve

“In order to find inconsistency,......Fogiiéwin%, Me thod 49 Qdopw_
few Stateon Close to Suspected station X Qre Selected & o graph
'S. Plotted between C}ECumulaie_d rainfall at Atationx & accumulated
§ ~ oo '
Mean of rainfall ak m Nearby stations. P\c.ttin%, of thip graph is
done th-reverse chmmloc]{cc,_q Order. Change in the Slope. of Line
‘indiultu:‘*\rw. Year in which ihconsistemy took place. Corrected value
of rainfall ak Atation X A 4hen qiven @5 -
[ ]
% = Correction rakio or correction Factor
double mass curve method can olao ke used for Finding arithmeticaf
error that way happen while trunsFerrirq rainfall daka from one
fecord to the other. =

- Estimakion of missing rainfall data - Whenever vainfall data at
Stakion x could not be obtained due to defective rainqauge staion

OF Otherwise buk it 15 still req. to find an approx. value of the
MISSIng rainfall data, following methed is to be adopted -

' few stations close to defective Station x are selected &
rainfall vailues ot thupe  Stakions is noted downas P, 0,6, -- B

P_,t S the missmq rinfall data Whose approx. value is to be obtaihed




l 3

Let N Nz N3 ---- Np & Ny be the vormal annual ppt. valye %r-

Yhe stakion 1,2,---m & x. . Q)

- Normal PreC\P\tC\l\O\'\/ rmanlL this i1s the. Qvem%a value of rainfall
for aday. month OF year or any Other Suitable time intervel oh
the basis of records of last 3o years.

[1a81- 2010] 3o 4ear
201l

2012 ‘

: loyear -

"
]

2019 : ,

[laal- 2020] -0 sear

. 2029
[2601 - 2030] - 8o Year <

- Missing: rainfall data Py Con then be calculated as follows -
Come -1 *° when N.,Nz, - = Nm deﬁ:rs Ft‘om Nx by less +han lo/o
then the value of Py is given Qs -
[Px S P,.+PZ+P3 y----Pn

m

When Ohe or More of N, ,Nz,Ng, --- Nm defers From

of mote then the value of Px is glven by -
p, = Nx [&+Ei+ —-—+E’I‘.H—Nornnﬁ ratio

Care-2 %~
NX b\?’ 1ol

™ | Ny N2 N Iy

Q'l) P(%,‘-??) N|:60 : NZ:_15‘ NB:]_QO -, N :80
P=9 P60 .PyFo L R=?

~
=

i3:

z

3![ - 'EL-¥&-—-I- fﬂ.]

—'(T Ny N}_ Nq

:§D__ 39-4-_6_9_4-..@__
3| 60 75 loo

-[P_;, = 80cm1

s



