CHAPTER
0.1, Define meteorology and Explain scope and importance of Meteorology
Ans :-
Meteorologv

Itis study of lower atmosphere _

OR
itis science of atmoéphefe or its phenomenon specially—th'ose phenomenon which
cellectively called weather and climate ' -
‘ OR v
Itis science of atmosphere which deals with physics, chemistry and dynamics of

'{mosphere and their'diréct and indirect effect on earth, oceans and life.

Aanl Meteorology
Meteorology in its Telation fo agriculture .
OR
Itis applied branch of meteorclogy which deals with the reMp between wealher,

cl maw, life and growfh f cultivated crop ar oianis ano aniing

Scope of me{eoro}co)/ in d;f;erem ﬂelds are as foHows

1. Fisheries
<+ Fisherman need information about ccean conditions and atmospheric

condition before they go to fishing.
< This knowledge p(ovmod by metzorology

g%

Animal production
<> Generally.pouitry, animal and milk, hee‘
knowledge for st creosml animal prouuctnon

I
b4 I\rH_.tLJ‘OIOQ‘/ p‘ovld‘q

3. Ravigation  smuacenss .
<+ Knowledge of ocean waves, high speed wind, cyclonic storm, large tidal waves

= Y= £ onfn na - -
- ~inneeded for safe navigation on sen.

N

< This weather forecasiing supplied by meterology.

4, A\J:ahm %T%,g_&;?}.ﬁ |
# Information aut. elecii ightening high speed wind and their direction

thunder wrms foggy aimosphere :n peeded to pilots for saiely transportation

e
e

throughrair.

<> This accurate {orecasting given by only meleorology

[

Industries
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< Successfulness of induslries refated (o weather given by maieorology
6. lrrigation and water-resources - _

¢ Meieorological and hydrological information is neeced f‘or.'deciding location,

size and storage capacity of dam ¢z

“ Itis for water supply for imigation and domestic purpose.

» When'io and how to irngate the field decided by 'neteoro'ogical mformat on,
7. Land use planning ; : ' \pL

<+ Meleorological data provide information about soil- and tQQQg_[)J]ik,S

< This information 1s uselul to land use for induslry, crop production;” forest or
_ residues. | '
8. Human health

= Asthma patients suifer more in cloudy onditions. - /L.-\f&r\

2 Sudden change in cl 1etic conditions resulted epidemics of malerial fever
9. Human life : '

<% Human being try to adjust himself as per weather gonditon,

<+ e.g. Werm cloth in winter, cold and thin cloth in suramer.

<= Direclion of window, door for ventilation.— Wﬂ*gd—!"

-+ Heavy diet in winter and water reguired fmore in summer 3e2s0s.

Q. 2808856 s W’*@mﬁ “"ﬁ“ SN
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Ans - Imporance and scope of Meteoro!oq_'Lin'Ag'ricu‘Itura
1. Management of crop _
e Crcp managements praclices such as sowing, fertilizer applicatior, plant pr_oiectiora
irmgation sched duling, weeding, mulching, thining, harvesting are depends on weather
in -
< For sory forecast should be use. _ _
i tion snomu be done when rainfall is not heavy, wind speedis < 30
moisture is between 30-80% _
2. owing, mulching should be done during cry spells forecasted..
3. 1 si* uid be deone ‘v‘]en no ral ﬁa,l soif moisture is. ’\)% i i

Y

speed i3 iess than 25 ka/hr.

2. Crop planning
< By use o cimatic information we reduce tisk of crop falure under adverse condiic an

cropping  pattern con fingency cropping planning can selecled oy

=ring water requirernent of crop effective rainf aH and available soil mcistura.

pends on CIop Qrowing SedascH

i vield of crop arz oty d
o) ot

S
1, alr femmerature, presipitation ‘Mud humidity et
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<+ Agro-meteorology provide information about these parameter of pariicular area for
getiing maximum production and economical beneﬂts.'
4. Crop snodeling '
¢ Suitable ¢
when current and past data is available.
s+ These data informatior; provided by meteorciogy.

rop rmodels nrovide lnforma*lcn abont growih and vyield of particular crop

5. Crop monitoring _
-+ By use of crop yrowth models water balance technology or remole sensing vie check

the crop heaith and growth performance of crop.

6. Research

-+ Agro-metearology can helps to understand ciop-cimate relationships.
< By use of these information we develop piani process in refation to rricro-climates

- *Scientists know the adverse effect of climales. T
| ataer]

7. Adverse climate }4(},@0{ oAt ri1efR ¢ s

4+ Adverse climate tike frost, flood, drought, hail slorms, high winds can be forecasted it

=

protect the crop
8. Soil formaticn,
<+ Climate in major factor for soil formaiion because soil formation proces

172

uerpms on temperature, precipitation, humnidity of wing.
9. Livestock production _
T Agriculiural r-“etcorolory studied the set of favourable and unfavoursble wealher
~ conditio: ns which are responsible for growth, cevalopment and production of livesiock,
<= Thus oplimize the milk production and poultry produ.c:bon.
10. F’loisture stress
< Soil meisture determined from climatic water balance method which is used 1o
utagnose soil moisture siress and drought,
< Undertake prolective measure such as inigalion, muiching, antilransparails,

defcliation thinings etfc.
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Q1. Define .vea;her and climate and differentiate it ?

Ans :

It is physical condition of atmosphere

A veragé condition of weather of place

DIFFERERENCE BETWZEN WEATHER AND CLIMATE

of particuiar time and place

and fime

—

: |

|, Physical condition of

!
' particular place

almosphere  at

1. it is long term average atmosphere
condition of particular place.

2. Weather changes to specilic instant of fime
P'———\___/
(day or week)

2. Itis generalized over long time or span for
longer area

3. it expressed in numetical

meteorological zlements.

4. W measurea in cbservatory
e —

value of

3. It expressed in terms of time averagz and
e

a averane r\f, ne

arga average eorulogicaf eiemenis.

| 4_Its information derived from regional ba Si"\'

5. it required single obsen:atory
—

5 It required series of observalion over
~..

region.

5. No statistical treatment is applied fo

meteoroiogical ciements.

6. Aopi'c,a ion cf statistical Lrﬁalm ents -

)onger neriod is done.

70t prswde_na-ateoro!og)cal information.
e UTLOGILAl T

It provide geographical informalion re':
ety e
weather.

Wealhar ol twc place having sams

N

8. Climate of two. place having sameg ave

wealher can not same.

8
nemercal vaius muﬁ,@e same
9.1t calegorized ag ,m;axr exceilent

-

9. Climale classification desert, m

—

iropical, ciimate

10. Wealher decides the success or failure of
M - c-—___’

a crop in particuiar seasoi. -

10. Climate decide the fypes of crop suitan
. . O — \_
for a region.

CFdegion.

11. Adverse wealher resulted into croo failure
CSUIEC IO CIon faiu

1. Climate required lgng term ag;'ioxii‘iurg

and shert te2

|
5
;

planning.

rm contingent crop planning-
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Q 2. Define weather and climate and explain climatic factors 7 - 5')00/\93 g -iCQ

—
= pee | |
l Weather ; O cetm Cﬁ'ﬁ*ﬁm’r
i itis physmaf condition of atmosphere of particular time and place~ 15 oy h '}c{ ) h5
T %ﬂéﬁ% dition of weather of place and i - TQ’P cfraphy -
S verage condition of weather of place and time - ~ D CJ
o - - _ velg

~ Lyt ?,

1. Vegetation
The dense vege fation has hi igher evapo- transpiration rate and thus i mcreasmq humidity

and rainfall of tha area. !t also reduces | hp relation receipland’ Wind. ‘ &
- - = ———
. 2. Snow and ice RC} :
v Snow increases annu al range of lemperature by mcreacmg relatl__gn*_dunrv1 wm1

3. Ocean currents .
Ocean currents have a considerable influerice on_the climale of the coastal reqi qns_
which they flow. The warm surrents tend to-raise the lemperalure of U place

and Mandc ne

_ while,the CU?d irrents make a place colder, Winds passing over fhe warm currenis shsoth a
k\.,u(,d fjea. of i 0 e and hrmgs heavv rains over ihe coastal areas on the other hand, winds

4 Land and saa mskrlbuuon

T ~ Distsihuticn of land and sea has a profound w@_%aces near the sea thL‘ )
_Jiodeizie climate. On the other hand pluceo far away from lﬁe sea are ver hot | in summer and

rers o free ﬂow of winds and divide one type. of
A AL .

climate zone frdm another. For example moist monsoon current of the Indian sub-continent is

P~

aliowed by the Hima!ayas to cross over Tibet and cold Polar.air from the norih is restricted
by the Himalayas from crossing into our country in winter. '
6. Topography- '

T Wind ‘y(‘ﬂm" arily cha 1s\."*hPhﬁngpitgpooraphvwhlch may resuit in change

crease in altilude. .

((/:;3
1_temperature of a prace. Tem

ler than

2r away form the equau, are toide
cases as we 90 1o higher
reater distance of the atimosphers before
e less heating affect than the ravs failing &

! - £, U . g IS0 A
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Q. 1. Define atmosphere explain importance of atmosphera

Ans -
| Atmosphere

ftis gaseous er’vefcp_ e surrounded the earth
Importanre of qtmosphare
1. Atmmphere prcv'de gssential maisture.

It protect biological life from ultraviolet Ilght.
It fulfill basic requirement of COz which is essentiat for_photosyathesis
It provide media for transmission of seed, spore, nollens and insects.

Atmosphere is responsible for many_chemical, physical and hydrological process
R Rt M\\A
Itact as receiver of

It fulfill the demand of Oy animal life.
1 07U anig

N s oo

Q. 2. Define atmosphére? Explain details composition of atmosphere ?
Ans -

Atmosphere
ftis gaseous envelope surrounded the earth
Comuposition atm_og,;here
_ =+ Component of atmosphere divided.into. 3 groups. .
1._Gases :- N2, O, Ar, CCs, 03, SOz, HO, NH3, Co, Ne, He, H, Kr, Xe CHs, NzO, R

o)

2. Roisture :- Water vapours

3. Solid particles :- Carbon, dust and salt paricles, water droplets, spores, poliens,
seeds

fon variable component _
<+ Some gasses of a mosphere remain constant in amosvhere into height — 80- Q8 K.
Ihese are called as non-variable companents.

 eg. Np78.084%, w C02-0.032%, Ar - 0.93%, CHy~ 1.5 x 104
“Wariable components ’

- Componen! of atmosphere whlch are changed with chance in fime , place season gic.
!‘———\_\
called veriable compenents.
\.———\—__——__—__

- .
e.g. Water vapours — less than 4%, Ozone - fess than 0.07 x 10+
NOz - lgss than 0.02 x 107, Dust - less than 7;0-5'
Compositional layering of atmosphere

riomosghere . o '

Almospheric region upio 83 km have different gases and they are thoroughly mixed ™

anct homcgenious by process of turbulent mixing and diffusion catled homosphere.

nhare gasecus composilion changes and it mais: separate laye

RGAC, Fardhiani



L _ Hydrogen + | 10000 km

. : | i
Helium - } 2400 km
y Atomic oxygen - 9b5 km
N2 and part of Oz, 200 km
; _ Homosphere”. . 115 km
Earth ,
: . Nnrogen and oxygen - From 8810 115 km
| | Atomic o><y3°nC .- 115 to 965 km
Helium layer - 965 to 2400 kin
|  Hydrogen - 2400 to 10000 km
i -
J; /% Q 3 D_Pf ng.atmosphere and explain, physical structur f atmospheie
: : ns . - nUﬂOSDhL, e .
Hi
E [t is gaseous envelope surrounded the earth
) p PHYSICAL ST RL’C‘TL‘ EJLAYERING/STRATIFICATION OF ATMOSPHERE
\ - .
| ) _
| .
i = On the besis of vertical dmerence of temperature atmosphere is divided inlo foliowing
i foyar - : E
- 1. Lower atmosphere a) Troposphe - b) Stratosphern LT S
g : .
] 2. Upper atmosphere a) i/le\osphbre b) Thermosphere J f‘/ﬁ\
I
| i. Lower atmosphere
i a) Troposphere
P S P \
i -+ Altiude of troposphere changes as per latitude.
I <+ Heighi of troposphere at pole is 8 km and at equator in in16
‘ <> Average neightoflayeris 11 km
’ > ihislayer confain 75% of gases of atmosphere
L‘g—___
<= Cloud formation, storms are formed in this layer.
<= Temperatue of iayeris 20°C to —60°C
= sent in betweaen { sphem and s tralosphere called as
' il z temperatuse when increese in hmnhl at r:n/orG 50C/Km.
- _i ) “ : 4 atr Muﬁr“ -
: RO 110 80 km from ground strface.

- < Linicsohere contain ozonelayer -
] el Tyl
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2. Upperatmosphere
&) Kesosphere
»» Itis 39 layer of atmosphere
%+ Observed in between 50 to 80 km
¢ Temperature decreases with increase height io a minimum lemperature i.e. -90% at
80'km. -
*Z‘ Pressure at 50 km is 1mb and at 80 km 0.01 mb. _
-+ Isothermal layer which separate mesosphere and_tnermosphere called as
mes ,spbero

i5) Thermosphere
*+ ltis outermost layer of almospnere
o it o,,bpr‘."g(_if_b\_og_&g@ _
< In it almospheric density is low. v _
e Temperame of this fayer increases with increase in height due {0 absorption of ultra
violet light. '

<+ Temperature reaches _a_io_O“_(“_a__Elekm and 17005C above fimit.
-+ Satellites are rotated in this layer. '
S Tonashee - Joodor
1008 Ib&f{"\OJDhQ e
i = ooy
. horiﬂucent
89_“"“\. Megsopause clogds &Olﬁ
. | - \ ] i a3 <E
£ B0 |~Mesosphere T~ _ } e
RN : A ] 4L 5_
R ISR NS M 5
£ 40 Stretopause {,5 ¢
.v? P » 1 d:
= Stratesphere /& — = — —.— =7 =~ = T % 7
—20=_L _‘Pf_;‘_. - XU - T4100
' —— Tropopous° ‘
rrepogphers e 01013
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- C fempearature ¢c)

I3 v g f i ey s 0 S o i
(RS S F Ny ,..’{.1;7/ D2TI r—?;y/.'(,, ;"G‘!'bf’a/’,ﬂ(

Das edon i

oy,

(A ¥

perature varigtion



CHAPTER
£fine air temparature ? Explain in details classification of air temperature and

1 - factors affecting air Temperature
- ~ ANS:
- Tempnrature tis degree of hotness or co/dness
» . ' Classification of air temperature
A} Periodic Variation—— a) Annual lemperature Variation / cycle
b} Daily temperature Variation / cycle
B} Horizontal Variation
C) Vem al V riation
A)Perisdic Variation
<+ Temperature continuously change during a day week month or s change is
called as periodic variation
J . 3} Annual temperalure Variation f cycle
J - T« Annuai ternperalure give raise to season i.e summer and winter
f . <+ Annual tempetature differ from piace to place
‘ <~ Increase from mid winter to mid Mer
1o < Decrease from.mid summer to mid winter. .
‘ . .=+ Morih himasphers winter is rngn in January and summer is high in July vice versa i
g ) soulh nemisphere,
) < Difference bahween maximum temoerature ang minimum temperature calisd a3
ternperaturs range.
<+ North hemisphere summer is z151 darch i 227 Sepiember v
| —_—
B! ire Cycle
- aily maximum and minimum temperature. _
ene.rgy’ coniinuously supply: to eerth and recording meaximum
- uﬂ fay in heating of maximum temperalure causad by gradual healing of air by heai
transfer from ground :ahuw
< Minimum femperafure occurs shortly after sunrise due to lag in transfer of heat from
with horizontal distanc
B in cqualtional regions s
R . .
ﬁ .. ;_—\_/‘____—__L_Zu thot i fnh,lc'LU.:
WEQF. CF LAgrononty ) ) 10 RinAl
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are observed. .
%+ Isotherm ¢t is line on weather mapwnchJom the places of equas tempera'ure

C) Vertical Tempeérature Variations |
«» On the basis of temperature variation atmosphere is divided in to 4 spheres

1. Troposphere: = .

~ +» Temperature decreasz from 150C at earth surface to -60°C at 11 km he:ght
————

2. Stratosphere :
c—_—_———,— .
<+ Temperature increases from -60°C to 0C at 50 km height.

-

~

3. Mesosphere:
-+ Temperature decrease aboul ~90°C at 80 km height
4. Thermosphere:
- Temperature increase about 550°C at 350 km height and 1.70006' on ward height.

L

TORS AEEEGTING AIR, TEMPERATURE

B = g

1. Latitude
- Highest empsrature at equator and lowest at pole
- Temperature decreas2 with increase latitude

2. Altitude

o Temmratu'e decrease with increase altitude

3. Season
<+ Minimum temperature in winter and maximum temperature in surnmer

- Mountain act as obstecle to flow of cold air
<= it set warm winds
-+ Hot ard cold ocean current affect temperature
-+ e.g. Gulg seam (Warm) N - Aliantica
> a.q. Peru Current {Cold) S—America
&. Wind ‘ _ : :
"< It affect air iemperature '
-7 . Clouds and Rains . ‘ ,
<= Clouds by absorbing the radiation and rain by cooling atmosphere affect the
temperaiura.

& . Colour of s0ii

> Black solf absorb more heat and other soil type reflect the heat
9. Slope of land.

q .

- Perpendicular rays impact more heat than paraiiel rays i

‘i 'L:[g. ﬂr‘d\."(‘?.’;-‘:};“io_gl )
- e lo more £ femperature is affecied in particular area. -

N
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CHAPTER
i1e soil ten»pora‘ure and explain in details importance of soil temperature in

agriculture
Ans -
o Soil temperature :

Itis degree of hotness or coldness
/AIMPORTANCE OF SOIL TEMPERATURE IN AGRICULTURE

1. Prevailing soil temperature affect
> Rate of absorption of waler

-» Rate of growth of undergound part of planti.e. root

2 Soil physical, chemical, diological properties.
\/_’_P Plant growtn is less when tempetature beiow 9°C and above 500C
3. Soil temperdlu.e affect the germination of seed e.g. maize required lemperalure for
germiration i.e. 7-10°C, cotlon ~ 10-15°C. o
A Most optimuin temoeralure i.e. 25-350C is for microbial activities
\_5<Optimum soll temperature for nitrification in 329C
\Bz Soil temperature afiect the dacomposition of micro organism

w7 Tt affect gbsorption of vater

8-t affect availability ofutrients

f : Q.2 Write down thennal properties of soil factors affecting soil temperature

Ans :-
THERMAL PROPERTIES OF SGJ‘L_

1. Specific heat/mass specific heat '
> Amount of heal required {c raise temperature of 1 g substance by 1°C. 11 — 1%

- Specific heal of minerals 0.18 10 0.20 cal/lgm

2'% (Volume specific heat)

. - Amount of heat reuired to raise temperature of one cubic cenlimeter substance by.
10C. ' : e
e | o 1 oufom — (%
-+ -Heatl capacity of soil 3.3 to 0.6 calicm? :

3. Thermal conductivity
<= Itis abiiity of substance to transfei heat from molecule lo molecules

< texpressed in Jmis ikt \Tm“‘s ‘kﬁi

4. Thermai difrus;vstv

ahio of I;M mal conguctivity

= lisrs y 1o volume spacific heat.

. ‘ Thenmnal conduc

i
i
i
i
it
|
i
{
ol
!
i
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1. Solar radjations

~%  Amauni of hea! reaches from sun te earth 2.0 calicmmin ' -

.

~» Amount of raciation received by soil depends on angle of soil expose to sun
2. Condensation - . :

.

-»  Water vapors friom soil and atmospheric condenses in soil and heat increzses
3. Evaporation. ' ‘_ ) |
"+ Grealer rale of evaporation soil wil cooled.
4. Rain fall |
-+ Cooldown the soil
5. Vegetation '

*+ Barren soil absorb more heatin summer:and bec_ome?more cold during winter
- Vegetaticn not give permission to soil for hot in summerand cold in winter
6. Colour of sail - | .
-+ Black suil absorb more heat than light colour soil
“ 3o that black soit are warm than ofher soils.
7. Moisture content

-== Suil with more moisture content is cool than diy soil
6. Tillage-
- Cuitivatea soil have more temperature than non cultivaled soil

9. Soil texture ' . o . -

<+ It affect thermal conductivity of soil _ )
< Thermal conducivity reduce by chang’e in paiticles size ' )
10. Organic matier _
-+ ltreaches T.C. and H.C.
» +» ltincrease WHC
11. Slope of land

“» Soilhave more slope it reduce temperature of sail as compared to less slope land.
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Q. Define radiation and explain significance of radiations in agriculture 7

Ans :- Radxatlon

CHAPTER

I@@ijﬁi_h?_fgm of electromagnetic waves w;fh speed of light called radlat/on

Slgmflcance of radiation in agriculture

Lo

7
[

I

=

g

<

Provide energy for all vegetation for production of blornass

Provide energy for photosynthesis

Provide energy for nhysiological process of planl, soil and atmosphere

Radiation decide yield of crop
It make balance of atmosphere
it mrake balance of temperature

2

oW

aen

N oo

8.
8. Used for
Reduce

‘Provide energy for
1.

Proten synthesis

Carbohydrate synthesis
Germination

Slongation

Microbial acuvity

Reprcduction

Fiowering pigmentation

Leaf enlargement

¢ry the pulses in pulse indusiries

chilling industries in very high cocl area

Q. Short notes on followings

1. Laws of radiation :

Rediation reaching to earth from sun, almosph

{ follows nhysical Iaws called laws of radiations

) Plank lak
t:fect.‘omannpur viave

a2

space it

o0

~

RECR N

guantum having energy centent.

E=hv

s
+ 0
.

h — Plank constant (5.52

x 10%7 arg/sec)

v- Frequency of e electromagnetic length
Grealer frequency of short waves length greater is energy of quantum

Jfoeh Boitzinan law:

aboOl’ ife t 2T

(\J

™y £ Y e
Dept ~al Agroneqsy

SRR

lnl»nsw i radiztion 2mitted by radiating body is proportional to fourth power of it

ere ana form earth to atmosphie

censist a stream or quo ow of padicles and ean

(‘,



3. Weln displacement law :
Wa"clength of maximun intensity of omlss.on is-inversely proportional to absolute
temperature cf that body.
E - A Max (‘um)‘='2897 T
; 4 Kirchetf's law: ,
—3 | - Obsorptivity of material for radiation of specific wave .enq thin equal to lts emissmty for
} the same wave Ieng th at same temperature;

. a(A)=EQ) :

' 'l Green house effect”

«2» -Out of total solar radiations 47% radiations absoibed by earth surface
‘ /u' Short wave length emitted from sun penetrate the atmosphere without observed.
\/ These short radiztions absorbed by earth surface.
' \/ Ground surface reflect the radiation on long waves.

They observed.in almosphere by waler vapour, CO; and ozene
N #\ By absorbing radiation by gases, gases become warm |
¢ Then it reflect radiation towards ground surface it increase warmness of earth surface.
<+ Gases namely water vapour COz and ozone allow the solar'radiation i.e. shori waves

to pass through atmospheére towards earth surface. But not allow to long waves whici
is emitied from_.earth surface called green house effect. |
: L This heat behév]qur is similar to green _house/roofé_d glass house.
, =~ Green house effect keep the earth warm and do not-allow the temperature falls, -
Mean temperature of earth-is 159C since long and similar temperature maintaining by

- green house effect

L
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Q. Explain in details heat exchange system of atmospheré_ 3
i ‘ OR o

S | _ Q. Explain energy budgetofatmosphere

it
»

-: i
i
q
i
i
g
i T
’ 2 \-»’f\vw\c];fn_r_____ N
iy Convection - ',__:__ TR T
I e o .
| g— _.A &’r\;}! WealEr R
: oo o “vmwxgﬂm I
_ Fig. Heat Exchange system
i Heat exchange system
Heat exchanged by
1. Short waves radiation

.2, Long waves radiation

3. Heat conduction

4. Convacion

) 5. Change of physical stale of water
Short wave radiatior: ,
: ) - Radiation with wave length of 0.3-4.0 um s called in snort wave raciation
- - s unsitwave radinton pefitrate the atmasphers reaches 1o around suriace
L i e art absorbed by clouds and atmosphere i.c. cloud S0,
co 47%. - -

i o Dept. of Agronoiny 16 “(' 1C, Pards "J'r’
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<+ Reduction with wave lenigth of 4:0-100 ptm is called as-long wave radiation
After absorbing short wave radiation by clouds atmosphere and earth surface. Some
stions they reflected by cicuds of atmosphere, earth-surface in for oflong waves radiation.

Cloud = - 19%
Atmosphere - . 06%
Soil surface .- 03%

<> Long waves reflected from soil surface they reaches to cloud, gases water vapors
0Zones Iayérs.and reflect to soil surface on' long waves. and increase warmriess of
earth atmosphere __ ' _

> Balance energy after gain and loss of both short wave and long waves radiation called
as netradiation. . .

-+ This energy generally transfer to atmosphere by conduction convection and ET. .~

<+ Conduction : Heat transfer from one dust/ soll parﬁclé to another particles in
atmesphere called conduction. - '

> Convection 1 it transfer from cne molecule to another molecule of gases or liquids in
atmospnere cailed convection.

*»+ Evaporation : Heat transfer in atmosphere in form of vapours

\1\
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CHAPTER
Q. 1 Define wind, air current and expidin role of wind in agriculture
) Ans :-
Wind

The air moving horizontally on the surface of earth called wind -

Air current .
Ven‘/ca/ movement of air resulting from convection or any ofher cause called air current

ROLE/ IMPGRTANCE / EFFECT OF WiND IN AGRICULTURE
. Wind increase transpiration |
Wind increase COz supply and photosynthesis
Hot wmd cause desiccation of plant.
Hot and dry wind male cell expansion and early maturity.
Strong wind cause lodging of crop.
In Coastal area strong wind bring'sal and make soil unsuitable for cuitivaiion of crop.
Strong wind afiect crop life physmlogxcally and mechanically.

N O A W

Q. 2 Define wind 7 Explain classification of wind

CLASSIFICATION OF WIND !
_ 7 . .
= Suﬁam windfeart general circulation Q \W@ @ L"l&yf% Lie @ PJ&LE’

2. Local winds
-———

a) _E_and_and sea breere
b) Mountain and valley breeze
c) Ketabatic wind
- d) Foehn wind T N

3. Peériodic wind —& S@\(H’\ UJE& ,\0“k “N POL AR HIGH
// "HIGH.

\/9/’1\/1 #Surface wind ﬁoﬁwwt,/ 77 7777 POLAR EASYERLES

S

o Q— ¢ SUPPOLAR ow [
VW/////// A PRCV&!LWG

\Wogy 1 '3
f LC°H0R E LATITUDES H. mcd VESTERLIES '
ke )
[_}///// //f/»//ﬁHEIRADC_Q>
DOLORUMS | L LOW |
o \S‘Z\ SOV NSNS % JSETRAOERS
2 L35 HGRSE LATITUDE 5 H His H ot .

==t

O v

T Jé\ K LN A \\( \ \ \ ’P?h\,,\[L!‘&T M
s _:Lm; i

WESTERLIES

o
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Greziest heal and expansion cause increase of air and create low- pressure belt at

=

SONto 808 caifed eauatorial grow.
%+ Increase in air from equator cause increase pressure 21 350N x 3505 latitude it is calied
,,,,,, E as sub troglcaf high or horse latitude bell. _
; <+ Wind flow from horse latitude to.equalcrial reglon cafle_dw
%+ Blow of air frcm equator and accumulation of air over 25-30° latitude create high

i

wodd

pressure belt regicn of descending air called as Hadley celi
" b) Wester lies wind
+» Wind situated at about 69-659 latitude of a low pressure area in both hemisphere called

sub pollar low. .
<> The wind that flow ficm sub tropical hgh pressure arez {o. low pressxe area situaied
at 60-657 latituda in both hemisphere called wester lie wind. '

<+ in upper atmosphere reverse air movement take place called forel cell.

Wind flow from polar nigh to sub polar low pressure area at 6 -850 latitude of both
- hemisphere the air circulation is called as polar cell.]

2. Locai wind . P :
Wind generated gue fo local conditions and influence very small area is called ‘as local

wind
@} Land and see breeze

g -+ Inter change of air in between sea ard land due o unequa! healing and cooling is
, e bl

called as land see breezes.

-

<+ During day fiMeToastal land heated fasler than sea water caring low pressure over the
7 land. ’

< Surface air blows frem sea fo land is known as sea breeze
=+ During night land ccol faster than sea water causing hlg"‘ pressure over land thar- sea-

- water. Therafore air blows from land to sea is cailed 1and breezes.

1 Hot 0 —
| : oo e mevun DT
o g '~T/:*q.'_'"_l“' = _’__‘___{__\:mun :}
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c) Ketabatic wind

Dept. of Agronci 20

b} Mountain and valley breeze
RO Inleuehq..ge of aii hetween m- yntain and vaxlov due to unequal heati :ng and cooling

<~

two places called mcuntain and valley breezes , _
« During day lime valiey floor become heated due fo raising of air sides up the-mountain
slope is calied as valiey breeze.
o During night reversé process take place. .
< The air on the mountain slope in cool and sides down o the valley which is known on

mountain breeze.. - _
. o ECLOUD

=———xPountain and Valley Breeze ~——-"

= Mass of cold air over o place during winter it hecome dence and drain down the slope
into valley resulting down siope drainage. type wind are called as kelabatic wind.

<> Sveed of wind is not more than 45 M/s \

<+ dtdisiurbs iue to cyclone only

Cole sir mass

d} Foehn winds , i
< Down fiow of air lhal occurs in many mountain area but it is not caused by drainage of
dense air i
< ltocours when p evailing wind in warm and direcied against the mountam
2 Alttop of micuntzin 2ir absorbed latent heat at 1 59Crxm rate. So that it is cool. -
= Atbottom of mcuntaln air in warmer at 109C/km so that it is warmer
< Ihe air which bipw from bottom of mountain to toep of mountain and then top o

———

mouniain i boflom of valiey called as foehn wind
-~ -—
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3. Mansoon wind
*» Intercharge of air between the land and océan due to unequal heating and cooling of

»

continent and ocean is called as monsoon wind.
*+ Indian monsoon divided in fo two categories 1) South- wesl Monsoon and 2)

East Morsoon

South west monsoon
= India positionaliy situated in north-east trade winds and have N-E wind through out

year. Create low pressure in upper India due o which S-W-wind is dominans.
-+ During April to Sentemnber low pressure center is created over N-W India

*

North-

<+ This monsoon blows from africal coast 150
b) lort-East Monscon
< ‘High pressure cenler is located in eastern Asia (1035 mb) and low in about 1010'mb
<= During this time from North to South cold season is éstablished. '
-+ This will aclive during Octoker tc November.
< This wind are dry and blow N-E direction and give rainfall to Andhra Pradesh,

Tamilnadu state of india.

Q. Explain.in details factors affecting production of wind
Ans : FACTORS AFFECTING PRODUCTION OF WIND

1. Horizontal pressure gradient force _
Lo m\c of change of atmospheric pressure of two points of same elevation called

*

prossum gradient or isoboric alooe
-+ Direction of air flow is from higher pressure lo lower pressure speed of flow is directly

related o pressure gradient
-+ Direclion of pressure gradient in perpendicular to isobar

b dp
PG = X
P dn
Where, P = Density of air
dp/dn = Rate of char‘ge of pressure wnth distance

2) earth rotaticnal deflection force or coriolis force
-+ The force created due (o rotation of earth on its axis Cd”Dd as Corlolis Fource.
= ltinfiierse the wind direction
<+ This force causes all winds in north hemisphere to move right and in south nemisp

lo move in left direction with respect to rotating earth.
= Atequators effzctines zero value towards poles itincreasel (Sin 9 = 1)
<+ This coriolis force change the direclion of wind but not changa speed of wind _

RGAC, Parbhani
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3) Centrifuged force
< This force_throw. the soil padicles outwards from center of small circles on which

particle move.
<+ Centrifugal force worked against gravitational force

4) Frictional force _
*+ Roughness of surface provide frictional resistance to air motion.

0

© % Tree.buildings and irregular topography apposed direction-of air motion 30 speed of air
_ decreases. ' :

5) Geostropic wind
> Wind flow in a straight line with no acceleration or friction forces on it only forces

-
-

actively are coriolis and pressure gradients force.
<+ Wind below under this condition called on geostropic wind

;

Q. Give short note on cyclone and anticyclone

—

AisT — —
Cyclone
Atmospheric disturbance in whici air pressure decreases at center and there is wind
movement at center |
<+ A system of close isobar with low pressure at center called czclone
< In north heinisphere direction of rotation of cyclone in anticlock wise
«+ It south hemisphere direclion of rafation of cyclone is cock wise
<+ Cyclone are also known as laws or pression ,
e The velocity of wind in cyclone is most-than 34 knols
Anticyclone
<+ There is area of high pressure at center and flow cf air start from center to outer side
< A system of closed isobar with high pressure at center is cailed as anticyclone
- Direction of rotalion of anlicyclone ir north hemisphere in clock wise and in south
hemisphere in anti clock wise : - )

< - Itis also known as high.

@
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g forms of condensation
Ans :-
Condensation :-
It is process in which water vapours are converted in to liquids
Sublimation

It is process in which water vapours are converted into SO/Id form or vice versa called
sublimation \

CONBITIONS FOR CONDENSATION
1) Presence of sufficient water vapours

3
+

% Sufficient amount of waler vapours are necessary to bring about satura ion of air.
% Air can easily brought (o saturation when sufficient moisture in present.
2 Presence of condensation nuclei
> Microscopic particles having size 0.1 to 1 micron i.e. salt, sulfuric oxide and nitric acids
are present in atmosphere and have hygro scopic nature.
> On this parlicies waler vapours can only deposited and condense.
<+ Microscopic and hygroscopic particles around which condensation beings are called
condensation nuclei . :
-> In absenge of condensation nuclei condensation can not start if the airis {ully saturated
with more than 100 % RH. |
-+ Concentration-of condensation nucler in atmosphere is 10 to 100/0m3
3) Cooling of air ,
< fFor saturation of atrmosphere air with water vapours its cooling upto and below dew
point temperature is necessary.
~*#» Cooling is take placa by adiabatic and non amaba tic process

1) Dew ‘ | "

= Deposiiicn of water vapours in forms of tiny drople et on colder bodies by condensation
-called devy. -

< When temperalure _of'air falls below 00C, water vapours directly converted into crystals -
of ice this is called frost. f
<= ltis also called forms of sublimation. -
<+ Frostininjurious o vegelation. )
3} Fog _ -
- s extrernaly smell waler droplels suspender

visiility called fog. -

. of Agrenomy 23 _ RGAL. Parbhans
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Conditions for formation of fog
+ Air should not very dry
<+ Ground should not heated during day time
s Veloc’ity'of wind less than 3mpni

Classification of fog

<+ Thick fog — Restricts visibility {45 m)
< Moderate — 450 m visibility restriction
*» Thin fog - 900 meters ‘
4) Mist
«» Less dense fog called mist .
e SuspenJed waler vapour droplels restrict vmblh y between 1000 lo 2000 melers and
RHis 75%
5)Rime
<+ When wet fog having super ¢old droplets immedialely freeze on striking object having
temperature below ireezing points. |
<+ While ice is formed on wind ward side.
6) Smog .
«» Combined effect of smoke and fog droplets may reduce visibility
<+ This phenomere is called as smog

7) Haze
<> Some solid oamdps e.dusy, smo&e and indust ryrosmct v10|b|hty called haze.

Q. Define participation ard explam in details forms of participation
Ans -

Participation : _ : .
Earth ward faling of waler drops or ice pariicles that have formed by rapid

condensation in atmosphere and are too large to remain suspended in atmosphere is cailed

participation </W :
' L= FORNS OF PARTICIPATION

i) Liquid forms
a) Rain
b) Drizzle
¢} Shower
1} Solid forms
’ a) Snow-
D) Hails
it Mixed form

a) Sleet

b) Haii stormns

. T
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a) Rains
° s pariicipation of droplet of liquid water
< Clouds consist minute droplets having size 0.02 mm diameter
-+ These droplets combines together and form big droplets _
<+ Dusto Iarge size they do not remain suspendpd in air and theyfalls down as rain.

B
9
L 4

Dropiets formed by rapid condensatlon
«» Raindrop have size 0.05 to 0.06 cm or 0.5.t0 9.6 mm.
*> Line joining the place of same rainfall calied as isohyte

Types of rains
1. Convectional rains

,
} . Conventional precipitation
<= Due o heaiing, the air near-to ground becorne hot and move upward direclion called
convection.
> The move upward direction it cools at 9 89C/km and become saturated de ¥ point
: 1eaches and condensation start. ‘
< This pointis called as condensation level.
J =+ Above this condensation level air cool at 5°C/km and ciouds are formed.
7 >+ Then furiher condensation resulted into precipitation. .
] - This rain is called as convectionalrain. -
2.. Orographic or relief rain CKW/Y
\\_/'\\,}\.v
. ‘ '
. /?
L 2 §

_l | |
% . - Or ographic precipitation,
| ,

|
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<+ Moist air coming form sea encounters mountain it can not move horizontally and has to

over come rmountains. : e e i
% When this air goes upwards, it cool down, clouds forms and condensation slarts ar nd

give the precipitati'on.
. .+ This rair is known as orographic rain.
%+ Thus high rain are possibie on wind ward side and low rain are posssble in leeward
region callec rain shadow region. : .
3. Frontal cyclonic and convergent rain ‘

%IWTLL ROVEuINT J '

2

-» Frontal precipitation s produced when two apposing air cuments with different
temperature are meet. )

~» Vertical lifting take place ond it give rise condensation and precipitation.

Humid and warm air mass meet to cold mass. This cold mass replace the warm mask.

Boundan/ zone al-wo air masses meet calld front

» When this warm and moist air rass meet to cold air mass iemperalure of wann air
reduces saturation ocaurs and it give prec;pltahon

- Rains received from cyclones called cyclonic rain.

b) Orizzles ‘
«» More or less uniform precipitation of very smalf and numerous drops which are carried
away by light wind called Crizzle. |
<+ Size of rain drops are less than 0.5 mm.
-+ Precipitation is less than Tmm/hr.
¢) Shower o
-» Precipitation Jaélmg for a shori time with relalively clear interval called shower.

l) Solid forms

<

a) Snow ~ _
< Precipitalion of waier in the solid form of small or large ice crystal cailed as snow.
It oceurs when condensation medium below the freezing temperature._

Deot. of Agrorony 26 - RGAC, /)ar bhand
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-+ |t measured by snow gauges.
b) Hails - -
-+ It is precipitation of soho ice.
< During wann stn day a- strong connechve column. may cause formation of pellels_
having special shapes and such formation :s called as hails. |
<+ Hail stones may large s'ze is cricket ball size.
i) Hixed forms '
a) Sleet
- - Simultaneous precipitation of mixture of rain and snow called sleet.
b) Hailstorm .
< Rainfall with hail stones.called hail storms

Q. Short notes on
) Mechanisms of precipitation
1) Bergeron mechanism
<+ Cloud having very cold temperature is cold cloud
<+ These cloud ice particles are formed due to low temperature ie. 15°C to--28C
developing hexagonal shaped crystais :
- These Ice crystals on collision form snow pellets.
-+ Then it melt inio water droplets when it falls on grounds through warm atmosphere.
<= Artificial rain makmg is based on this mechanism
2) Coilission and coalescence
<+ Cloud having slight temperature-is hot cloud
> In this cloud fine water droplets forms.
<= These_fine water droplets coiloids and combmes and grow inio farge size and finally

-

falls on zart hs as rain.

Y Thunder storin
Xl is'atmosphere disturbance which accompanied by thunder, lightering and by hails. .
= ILis local storm covering small-area and causing damages. |
<+ Cumulo-nimbus clouds. form the -copious piecipitation. Due to this decrease
temperature form destructive wind.
= Thunder sterm occurs in different parts of worlds and their frequency decreases wilh
increase in latitude B
Types of storms
1. Frontal or general thunder storm ~
- =+ Occurs over wide ére@ with passing of cyclonic d'sturbance.

2) Locai thunder storrns . .

1

== il resulted from local con‘mrnu.
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CHAPTER

“ PR Q. Defiie clouds ard expzmn in details types and classification of clouds
NI Ans :- T
- Cloud :- ' o
I Mass of tiny water droplets or ice crystals or both condensed on hy hygroscopic nuclei

and suspew

_A<oneph :-

Line joining place of equal cloud cover ona map called isoneph
> Cloud cr fogs are compesed of waler droplets or ice crystals havmg size 20-60 micron

or N.008 — 0.024 milimeler

Types of clo uds ' _ .
} Cirrus (Ci) :-
< Meaning of cirrus Is curls / -gig/mg n,;(/ 6}/
< Form of this cloud is f brous or feathery
. “» Itis highest type of cloud
1 2 Generally observed al 7-12 km altitude i.e. 20000-35000 fi. @@ TRk

;‘+r— ve!) .//'/Qc,%‘f/' bz

i Il) Culumus { Ct)
<+ Meaning 13233_9 . ' _ @ C_a%

*> itis wooly, bunchy cloud wilh rounded top and flat base ‘

-+ Commonly observed in summer season. - . < C’M‘w RNV
< It'is result of convection T o B @ 6"’“&&)@4\5
<+ Highestof this cloud is variable it deponds upon relalive num'!r/ of qr@ Mmﬂb\ls
! i1} Stratus (St) -
' -+ Itis sheet type cloud without any form of different

<+ Generally observed pelow cumulus

IV} Nimbus (Nb)

g0 . <= ltis anydark and ragged cloud
— . . = rrom this cloud precipitation is occurs
"LASSiFICAI'ON QE_C#EQUDS

(‘Iassmcduon of cloud Wand appearance Is glven world meteorological
< -ff’_%

ngar'm lion (W;/)
y A (height - 7-12 km) ligh clouds

<+ Heightof cloud -7 to 12 km X
“» Composition of cioud —~ice crysials
< “Weather change -- Slorm and showery weather

B R T R
1
|

asics -

2 Dase net fred en arseinitais -
; - 0BS5S NCL PIoguce pizcpiiaton
i .
Z YL Vo o o Y. 20 =z oy el o
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<+ Whispy and feathery
»  Sunshine witheul shadow
2) Cirrocomulus (CC)

« Heightofcloud -7 to 12km /bd/W?; ‘j - ~ &,@ M
Composition - Ice crystal 5 Cy€tU5

Possibilty - stormm ‘ ¢ Jsrocum Lg

Look like rippled sand ~ |
Meekerel sky as it OS* ~a g

Open for runner of cyclone

3) Cirrostratus (CS)

.+ Compositicn — ice crystal

«+ Possibility - Storms

> Whitish veil and produce hales

> Heightof cloud -71to 12km %7 zj B 2)"7 (=)

It ) Family B : keight 3-7 km ( Medium cloud ) e ww
| Pl shrushg

+
ﬁ'Q

*
A

+ ¢ 4
. P 0.‘ .Q'Q

-

) L

0“0

1) Alocumulus (AC)
<> Composition — Ice and waler
o Possibility — Rain or snow ’ ‘
*= Look like wool peak and shzep bulk clouds /bw’/\ C 3 by

. <+ Height3-7Km =~ 7 S \vo”o\ Ouvwwtb\u
2) Attrostratus (AS) L :
<+ Compositior: : lce and water ‘ S¥w
* Possibility :impending rain and snow N b oginret s

- Lock like : Fibrous sheet
X Coiour - Blue or bluish:

+ cast shadow -
% Height 37 Km /bm” ~p O T £5K@w
lII'} Family C : Height - 3 km { Low cloudj Cumnmu \ '
1) Stratocumulus (SC) o ¢ wmulo AL b YS
« Composition - Water : , .

*>

++ Possibiiity - Rainfall
<+ Height—3 km
Characters |
< Langparellel roli

> Broken masses with « gray e colour havin g some darker "3(7‘

<= Alris simocth

Dept. of Agronorsy - 24 REAL Parblani



. 2) Stratus (St)
) <+ Composition : Water
— <+ Possbiiity : Produce drizzles
4 <+ Height- 3 km _ - ‘ .
I Characters
<+ Chiefwintercloud
%+ Low uniform layer ‘ L
; < Resembling frog B AN AR < v
i 3) Nimbostratus ' ] .
] 0 Composition:Wétericecrysla|s & 2 - 7 Kkm
< 'Poésibility—cominues snow or rainfall . C 2= kh’j '
< Height~ 3 km q _
Characters ' P o S 16 km,
<+ Uniforrn layer -
«» Dark gray in colour
q <+ Chief precipitations
|
i

!
|
i

1V ) Family D : Height — 0.5 to 16 km
I 1. Cumuius (CU) |
b <> Composition - Water
, < Possibili.ty : Fair weather
i Characters
<+ Look like wool pack
= Dark below due to shadow
= Develop inlo comsulo nimbus base
2) Cumulonimbus (Ch)
<> Composition : Waier in lower level ice crystal in upper levet.
-« Possibility - wind rain, thunder storm, lightening ‘

Character: : : . . _
L Y5 Pe e~ i
-+ Chief precipitation - e 2UEs e cleyds,
- Violet up and dowa draft
<+ Thupder head

-z ey

Cirrocumutys

S g e

e s o

g T g« e e

v . -
R I T e e
<

T e e
)
'
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Q. Define evaporation and explain factors affecting evaporation

Aps -
Evaporation : o
Itis process in which water is converted inlo its vapours
3 ) ; OR )
Water is converted info vapours by gefting sun heat erergy from soil surface called
: evaporation - '
FACTORS AFFECTING EVAPORATION |
. Soil and air temparature
2. Velocity of wind ?
3. Degree of weiness of surface
| 4. Atmospheric humidity
; 5. Vegetative cover of surface
! 5. Mulches  °
: /. Depih of soil
J 8. Composition of water
’ 9. Concentration of water betwveen surface and surrounding air
I Q. Defina transpiration and explain in details factors affecting transpiration ?
] Ans: -
‘.‘ Transpiration : _
It is physiologicel process through which water vepours escaped thraugh leaf stomatz
‘ and soine ume thiough cuticles
_ ~ OR
Loss of water from plant body Ly getting heat energy or by physiological process called
franspiration ' ) _
FACTORS AFFECTING TRANSPIRATION
7: 1. Walervapour pressures : ' '
4 2. Concentration of gradient into atmaosphere
3. Lightintensity
I 4. Almospheric vapour pressure
/ 5. Tamperabira '
:l .
| 3 water
] 10 ‘
i i
B -
| -
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G. Define Evapotranspiration (ET), consumptive -use (CO), Actual Evapdiianspimiion
(AET), potential evapotranspiration (PET) and explain in details factors affecting
Evapotranspirations (ET) o

Ans: '

Evapotranspiration |

Loss of water by-’i:‘an;spi/'aﬁon from plant body and by evaporation from soil s-urface.

called evapotranspiration

Coasumptive use
Loss‘ of water through evapolranspiretion and which is used by plant for ils meiabolic

oroceSSI e. less than 1 % /s called consumplive use

Actual Evapotranspiration
Arncurt of soil waler 'oss by evapotranspiration for a aiven soil moisture under the

prevailing weather

Potential Evapo - transpiration
Amount of 'soil water foss by evapotranspiration Frofiv large vegelation area w‘*ere

water supply is al maximum level
~ FACTORS AFFECTING EVAPOTRANSPIRATION

) Soil factors _
1) Availability of water
<+ If water avallability is more than evapolranspiratics will proceed at raximum lovel
depencing on rate of energy available. '
<+ |f soil water avaiiability is less then cvapot;ansplrdhon also decreases.

«

2) Evaporation
<+ Evaporation at first stage ofdr; ng in high (after irrigation)
After 4-5 days of irrigation evaporation is less

3) Soil water to plant.

«+ Soil evaporation is decreases when plant cover is more
« Evapolranspiration depends on soil water status and availability of root which extract
the available waler.
< if soil waler is less then transpiration is also less.
4) Dew and intercepted water
=+ Dew reduce ihe rafe of evapotianspiration and infercestad water increase ihe rate of

evapolranspiiation.

KW REAC Forbhant
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- “‘Agroclimatic zones of Maharashtra

Assit, Prof. Aghav V.D.

Zones VR | VRN GH iR=1 1 TR-1 s | AR | MR HRY !
Regions | South | Thane | Wast Westamn West dhule | Beed | Baed 1 Wardha Chandrapur gadehirel
raigadh,ratanagin, | Ralgadh kolapur ghat of | ,sangli solapur, m parbhani “ hagpur |
sindudurg satara, nashik | ,pune osmanabad | nanded, | yeowatmal _
| sangli pune , laur | S .
Jpune kolapur ,aurangabad ‘
| . nashik B
| Climate Rainfall-3100 mm | Rainfail- Rainfafl- Rainfall- ainfall- Rainfall-750 _. Rainfall- Rainfail-1250-1700
Temp 22-31 13100 mm | 5000mm 1750 to ] 950-1250 | mm 9C0 mm 950-1250 | mm | |
I degree ¢ 2500 mm  |.mm Té |
Topography | Altitude-30 m Altitude-30 | Altitude- Altitude- ” Altiude- | Alttude-600 | Altitude-600 | Allitude- Aliitude-500 m
. _ m 600-1000 "1 500-1000 | 300-1000 |m m _ 500 m : .w
[ m m H m M _ ;
Soil Lateratic soil { Non | Light brown | Red brown “ Brown to ! Brown  to | Blach Medium .
Llateralic  |to dark |t black » darkbrown | black caicarious | black | to )
I sal | browr sal | | deep black
Crops Paddy,wari,sawa | Paddy FHIl millets | Pulse Groundnut | Surghum Sorghum Rad gram,
pulse paddy sorghum | sorghum | sugarcane | pulse paddy,
banana | riger groundnut | bajra pulse | cofton oilzeed wheat
| | | T\jmmﬂ . ) _
Vegetation | Deciduous forest | Deciduous | Semi- Deciduous | Dry w Sporadic Dry Deciduous
* ‘ forest Decicuons | forest Deciduous M_%oa:o:m Deciduous | forast
* L N | | iorest forest
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CHAPTER .
QD gga;ed:;u_}m and explam in detail classification-of drought

AR PR AN e
Anw

Drought :
Period of no rainfall over extended time creating soil moisture deficient and

hydrological imbalance.

" Drought resistarice :

Relzative abilily of plani te maintain growth ang yield under monslure stress condition.

Classification of drought
A} On the basis of water available
1. Meteorological drought
2. Hvdrological drougnt
3. Agricultual dronght
B) On the basis of tim= of occurrence
*1.  Permanent orought
Seascnal drought
Contingent drought
A Invisible drought
C) On the basis of madium in which drought occurs

w N

1. Atmosphericdrought
2. Soil drought -
3. Socie-economic drought
A) On the basis of water available
1. Meteorolegical drought : sthighd vl ceede , sevete ,
Situation where actual rainfall fall short below certain levei {(75%) of normal rainfali cver
the area is called meieorological drought. |
2. Hydrological drought
Situation en deficit rainfall when the'hydroiogical source like streams, rivers, lakes well
etc. dry up and water table depiele/decrease.
3. Agricultural drought _
Situation resulling from inadeduate rainfall when soil moisture falls short 1o fne’e’t
demand of water of crop during crop.growth. '
B) On the basis of occurrence

1. Permanent drought :
This is observed in the area which are permanenily dry arid and desert where cro_b
production is not possible without irrigation.
2. Seasonal drought :
ltis resulted due o large scale seaso
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ILis resulting due fo aberant.weather condifions like iate onset, dry spell, during
monsoon, early withdrawai'of monsoon ete and irregular and variable nature of rainfall.
4. Invisible drought : :
Itis occurs at any time and is basically related to its failure to fulfill the crop needs of -
waler. | _‘ '
C) On the basis of medium in which drought occurs
1. Soil drought : |
The condition in which soil moisture deplet and fails to meet PET need of the crop
2. Atmospherlc drotight :
Resulted from low humidity, dry and hot wind ard causes desiccation of plant.
3. Socio-economic drought
It is associated with the demand and supply ¢f econcmic good.
Q. Define drought explain measures to overcome drought -

Period of no ranfall cver extended time creating soil moisture deficient a_n-d
hrydrological imbalance. _
MEASURES TO OVERCOME DROUGHT

1. Recycling of excess run off by crealing storage structure.
2. Deep tiiage to absorb and hold moisture in root zone.
3. Timely weed management to reduce evaporanon

4. inter basin tran:«,le. of surface water from surolus water area to drough prone area. .
5. D.annmg for suiteble planmng system.

6. Selection of shoit duration crop.

o OEEn Y

/. Jevelog_ent of ground water table.

a. evelopment o: water harvesting praclices.

5. - Soil moisture conservation practice like mulchlng and use of anti-i fransparent.

10. Minimize evaporation losses from water body.

Rﬁ\/d Define weather forecastmg ‘Agriculture weather forecast and explain in dekails

iassification and importance of weather forecasting
Ans
Weather forecast :

Awy odvance information about the probable weather in future which is obtained'-by

evaluating the present and past meteorolegical condition of the atmosphars is called weather

\’\g:‘icuiiure wezther forecast :

Forecasting of weather elemant w*rrh ara important In agricutiur and for forming
~

wagncdu.wvna'nﬂw ecasl. -
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1. Now casting : _
< |tis basad on synoptic situation prevailing at the time of forecasling.
% It valid upto 6 to 24 hour. '

7 |tissued twice a day.
2. Short range forecast :
< ltis based on synopt ¢ siluation prevailing at the time - of forecas ting
«» Valid up to 3 days or 72 hours
-+ lssued twice in a day.
3. Medium range forecast :
< Forecasting of meleorological elements over different
31010 dayEs called medium range forecast.
4. Large range forecast: _
<~ Forecast valid for mor%n 10 days calied large range forecast.

agroclimatic zones for period of

nmr‘

2

ST DO B ik

~

>
\)/WPORTAN%Z}OF WEATHER FORECASTING IN AGRICULTURE

,-»-1'f’ Helps in storage of fod grain-

2. Helps in fransportation of food grains.
e Y

3 Hﬁfps N reasures to protect livestock:

A H

Het

5 Hel
R. h(4|

7. Heal

-
e
-

ins in management of culturatoperations like ploughing, harrowmg hoeings efc.
ps for suitable plonmng of farm.

ps t0 perform sowing operafion before rainfall

ps i perform farm operalions

Fertilizer application.

<= lIrgate crop ornot. -
- Wher: to start hawesung of crop.

4

/

s

_Zfop modeling

‘\@jor‘ note on

e present weather data and crop data lo predict the crop

<+ It ulllizes the past and ¢
periormance in the future.
<+ These forecasls may be about.the occurrence of some phmwolog',c,l evenls viz-———-
emergence, flowering, fruiting, maturity and harvesting etc. or may be about the
possible crop production. '
< The impect of weather and climate on crop growih and yield con be represented by
crep weather models. ’
= Amodel in gene a‘. an eauztion or set of equations which represent the behaviour of
- 3 sysiem | |
5 Z\ T
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Statistical empirical model

Actual mechanism of processes is not disciused.

2. Mechanistic model : .

Mechanism of, {he processes mvolved is discussed e.g. photosynthesis based model.

i

3. Static model
Time is net a factor

4. Dynamic model - _
These models predict changes in crop status with time.

5. Deterministic model ' _
In which a definite outputs is given e.g. NPK doses are applied and the definite yields

ol

IR

} are given out.
6, Stochastic model
The models are based on the probability of occurrence of some external evenl for

external variable. Probabilities are given out.

x ' The statistical techniques used in designing the models are as follows
1. Simple regression anaIySIS

~ 2. Simple correlation technique

3. Cunilinear correlations techniques

4. Multiple regression analysis

5. Stepwise regression analysis.

6. Fishers orthogonal polynomial technigues. Maliow's Cp tecniques

‘ 7. Markov criam model.

3

g Bair (1978) classity crop weather model as follows
’ 1. Crop growth stimulation models
2. Crop weather analysis models

o)

Empirical statisticai models
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DEFINITIONS
1. Absolute humidity : It is ratio of actual mass of water vapour present t
volume of moaist air in which it is containad.

«/ Albedo : Ratio of radiation reflected to radiation received.
Different solia particles some liquid particles which remain suspended in’

o the totai

3. “Aerosol :
atmosphere these pariicles are dispersed in atmosphere and known as aerosol.

/Altltudg ltis the vertical height above mean sea level.
Itis the caseous enveiope surroundmg earth surface

/ Atmospnhe[g
6. Atr_nosphen_,c pressure : Force exerted by a[mosphenc air in unit area of the earth

surface.

Climate : Itis genercnzed talement of variely of day weat her condition. It is for a

| e TEN T

7
v longer period of time and for iarge area as season and region.

8. Clouds : ltis result of the Vondensahon of the atmosphenc water vapour in the form of -
v

Y

tny wéfer drops by cooling at grealer height from ground OR cloud can be defined as
mass cf tiny droplets condensed on large scale and suspended in alinosphere at

higher aititude.
9. Cyclones : Itis the atmospheric disturbance in which the air pressure decrease at a
\/Damcle location and there is a wind movement towards centers. A system of closed
isobars with the lowest pressure at the center is called as cyclone.
-10. Dew point temperat.ure -itis the temperature at which water vapour condenses and

converts nfo water aroptats.
11. Drought : It is period inadequa't'e or no rainfall over extended time creating soii

\/lluleLlre deflict and hydrological imbalance.
12. Dry adiabatic lapse rate (DALR) : When a parcel of dry air is displaced upwards,
there is a fall in lemperature of the parcol by adiabatic process. And it is found thal the
rate of fall of temperature with height is 9.8°C/km or 5.5/1000 fi and it is known as dry

adiabatic iapse rale. ,
13. Equinoxes : The equator has two insolation maxima at the solstices to the apparent

o

passage oi sun during its doubie annual movernenl between noithern and sotthem
nemispheres. The winter equinox is the September while summeris in March.
Qi/E__vaporatxonp ltis the process by which liquid or solid state is transformed to gasses

- “r vapour state.
15. Evapotranspiration : The loss of wdter by evapo.at;on from the so;l as well as plam |
and transpiration from plant.surfac '

16. Green house effect.: The short wave radiation received from sun increase the
temperaiure of the earth surface. After having full saturation the heat is reflected back

1o atmosphere thiough fong wave radiafion. The “m.ub)v”e ic temperature in the
troposphere then increased and heat reradiate back to earth. This effect is just like'a

=

glass house, therefore, it is known 253 green house eifect.

449 RGAC, Parbhani
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\/\}7 Isobar : the lines connecting places having the same atmosphenc pressure at a given
elevation. -
f8 isohel : It is the ling on the wea'her inapjoining the.plaees of equal sunshine.
JB Jsohyet : it is the line on the weather. map- Jornmg the places of equal rainfall- or
prectprtatron .
20. Isotach : itis the line on the weather map Jornmc' the places of equal wind speed.
21. Isctherm : ltis the line on the weather map joining the places of equal temperature
22, Isotherins : Itis the temperature, that remains constant with elevation. '
23. Isothermal process : When the air parcels tndergoes displacement at a constant
temperature the process is said to be isothermal processes. In such process, the, air
parcel gains heatlosses heat from the surrounding air maintaintng its temperature
constant. " ‘ )

4. Lapse rate : it is the rate of decrease in {emperature wrtn rise in height from th
ground surface. It is aiso called as positive vertical temperatdre gradient or vertical
cooling rate of air. The average lapse rate in the lower 10 km of the atmosphere is
about 6.5°C/km or 3.69F/1000 ft.

25. Latent heat : it is amount of heat released or absorbed per unit mass by a system

N>
N

during change cf phase.
Latitude : it is ‘horizontal angular distance hence in degrees measured from me
K e‘aiﬁator-owards the poles (South and North pole)
. Leeward : itis the direction towards which wind blows
. Net radiation : It is the difference between total incoming radiation (Short wave and
long wave) and total oulgoing radiation (Short wave-and long wave). '
29. Potential evapotranspiration : It t can.be defined as the ‘amount of:water transprred in
unit volume by a short green grass of uniform haight crop — completely covering and
shading the grourd and never short of water. '
N}% Precipitation : It denotes the earthward falling of water drops of ice. brickets/ crystals
that are formed due lo rapid condensalion in the atmosphere. o
S1. Pressure gradiént D it is the rale of ‘change of pressure at two poinis of same

N
p)

N
~J

O
0

elevation.
32. Radlatrun L it is a form of energy emitled by all objects having temperature above

absolute zero OR it is.the heat given out of the sun direct ily.
. Rai iny dﬁ:/ Itis a day on which rainjall received is more than 2.5 mm.
Wz«t. Sattrrﬂa-t‘ed aciabatic Iapse rate (SALR) : When the parcel of saturaled air is displaced
upward its temperalure also decrease by adiabalic protess. The average value of

decrease in temperature through out the atmosphere is 5.09C/km or about 3.00F/1000

~

D Lo
0

fi. and this is known as SALR. -
35. Solar constant @ Itis the energy received at the top of airosphere held peroendtcu'a'

%

st mean distance itis 1.94 callcmmin generally referred as 2.0 callem?/min.
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Solstics : The polar region receive maximum amount of insolation during their summer
solstices which is the peiiod of continous day. The amount of insolation received
during December sclastices in the southern hemisphere is greater than that received in
northern he'n.sphere durmg June solstice due to elliptical path of earth round the sun.

“\S/Temperature Itis measure of degree ofhotness.

[

40.

as
oy

4
o

38.

Temparature gradient : The rate of changes ot temperatyre with distance is known as

temperature gradient.
Temperature inversion :

temperature inversion.
Terrestrial radiation : The sunrays are firstly absorbed by the earth surface then

temperature of earlh is increased which are reemitted lo almosphere then the
aimosphere is warmed up by the heat of longwave radiation from the earth's surface

If temperature is increases with increase in heiaht cailed

which is known as terrestiial radiziion.

. Trade winds : These are tha.winds blow from tropics lowards equator

Weather : Weather can be defined as a physical condition or state of the atmosphere

ne *Caner ¢a
at particular lime and place.
Wind : Air that moves. parallel to any part of the earih’s surface is referred {o as wind
the fiow of air is horizontal OR the horizontal flovs of air is called as wind:
. FILL [H THE BLANKS
The direction of wind towards which wind blows is called as leeward _
Lo_rg\__a&radzatlons are absorbed by carbon dioxide and - waler vapour in the
aimosphere. . ' b '
The life on the earih i5 protected from harmful radiaticn by ozone in the atmosphere.
The direction of rotesion cyc!one in southern hemisphere is clockwise.
‘he capacitv.of atmosphere to hold m01°ture increase with increase in temperature.

Uliravioiet radiatior: is absorbea by ozone in atmosphere

l
1

One bar is equai to 108 ¢gynes/icm?
- The fraction of total incident radiation which reflected back is known as albedo

The moisture present in Lhe air is measured by the instrument known as hygrometer.
The average (static) lapse _rate of temperature is 6.29C/knt or 3.69F71000 Teet.

© Mitrogen and Oxvgen are the major constituents in the. composition of atmosphere.
-When the temperature icreases with increase in height, thecondition is known as

inversion

The stratosphere coniain much of the total atmosphere ozone and the density of ozone

is maximum at 22km ‘o 25 Km

1

Alr pressure is measured by instrument called | Barcimeter

Anere vd haromeler is fre 2quenily used as weather forecaster

ez sys!em of close isobars with [he :owegl pressure al the cenier is calfed as
cyclones. . ] i ‘
¥ Agronomy 2 ] REAC, Porbhuni
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