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Rainfall (Scarcity Zone Average)

= 500-750 mm

= Highly erratic

= Unpredictable

= Coefficient of variation of 29 to 45 %

Climate prevailed during 50 years of Scarcity Zone

PET 1856 mm

T Max 28.6 to 43.4°C

T Min 11.2 to 28.3°C
Humidity I 39 to 95 % (Avg 75 %)

Humidity II 22 to 72 % (Avg 45 %)




AWARNESS TO CLIMATE CHANGE

Jakarta hit by floods on 4.02.2007

Australia drought worsens- worst drought in a century Large-scale destruction : A scene of
; eI RIS devastation after Typhoon Durian hit the
PRI Tabaco Alby province, south of Manila on
Thursday (30.11.2006)
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Flood havoc in Malaysia on 21.12.2006 —
Flooded town of Johar Bahru- Around 50.000
people have been forced to evacuate their
homes as the region suffered its heaviest
rainfall in a Century




Exceptlonally Heavy rains in Indlan Metros-2005- Are these
rains NORMAL ?

Mumbai: 26 July  Delhi: 15 September V'sakhapah'lam 16 October

Kolkata 21 October Bangalore-22 October Chenna|-26 October
Couriesy :A. K Gupia, NCMEWE
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July/August 2005 - Flooding in Mumbai
Largest 24 h precipitation (944mm) for
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Global mean temperatures are rising faster with time

11 out of 12 recent years were
warmest in the century:

Difference (°C) from 1961 —90
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1998,2003,2003,2002,2004, 2006,
\__ 2001,1997,1995,1999,1990,2000
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TOP § WARMEST YEARS
WORLDWIDE
SINCE THE 1890s
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State EpOChS State Epochs
190110 1911-67 1968-17 1978-99 | 2000-06* | 1901-2006
190110 | 1911-67 | 1968.77 | 1978.99 | 2000-2006* 1901-2006
West Bengal 2 14 3 i 3 30
West Bengal 16 9 28 ? 115 -
Bihar 1 a 8 67 14 123
Bihar 105 i 2 12 146
TS - 3 . T o Uttar Pradesh Al 5 8 47 28 155
ar Prades
e A : : T T Rajasthan 11 124 7 53 8 m
ajasthan
) Gujarat,Saurashtra 2 85 b 1 106
Gujarat, Saurashtra 2 9 1 & Kutch
& Kutch
Punjah 1 20 " Punjab 3 (71 4 19 48 108
Himachal Pradesh : ; Himachal Pradesh 4 18 H 53
eI e % 5 2% ) 7 Jammu & Kashmir 1 189 f 15 43 154
Maharashra 0 4 13 14 13 Maharashra i 4 i i
Madhya Pradesh 1 4 15 3 " Madhya Pradesh 9 (i 1 12 U 140
Orissa ik 3 18 13 B4 Orissa 4 ) 11 !
Andhra Pradesh 21 3 1% 3 Andhra Pradesh 2 2
Assam 4 19 1 % Assam 1 1 !
Haryana, Delhi & 1 2 % i Haryana, Delhi & 4 13 n 4
Chandigarh Chandigarh
Tamil Nadu 5 2 b 13 Tamil Nadlu 2 ?
Karnataka b i Karnataka 10 17 )
|| Telangana 9 g Telangana j 1 § 14
Rayalaseema A 2 2 § 66 Rayalaseema 3 3 b




DownToEarth

CHANGE FROM

1 o FACTS ON CLIMATE

IPCC REPORT

In the next 20 years the global warming will
breach the threshold of 1.5°C

If we continue to emit greenhouse gases as
now, global warming will be above 2°C
by mid-2100s.

With every 1°C rise in temperature, there
will be a 7 per cent increase in the intensification
of extreme rain events

¢e  Carbon dioxide concentration is highest

i

~in 2 million years
~ Sea-level rise is the fastest in 3,000 years

Arctic sea ice is lowest in 1,000 years

Some changes we can’t reverse any more,
at least for next thousands of years

Ice melting will continue for the next 1,000 years
even if we manage to control our GHG emissions

Ocean warming will continue, which has
increased by 2-8 times from 1970s

Sea-level rise will continue for hundreds of years

www.downtoearth.org.in
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What is the Value of water
If we consider rs.0.20 paise/lit of water

nfiyam, | wd 3042 |
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Veg Dish Non Veg. Dish

Potato 25gm 21 lit Non Veg 150gm
Brinjal 75 gm 37.5 lit - -

Rice 100 gm 360 lit Rice 100 gm

Dal 40 gm 96 lit - -

Roti 02 no. 110 lit Roti 02 no.

Drinking water 01 lit Drinking water

Total =682 lit * 0.20 Total = 1359 lit * 0.20

828 lit

360 lit

110 lit

01 lit

paise=Rs.136 for one Veg dish paise=Rs.272 for one Veg dish



":N,’ ,, Al " 3 ¢ "’ 3 A v ‘._\-&, l

| CLIVATE FAILURE = PERSONAL FAILURE

Probability (%) of severe drought 1n
different parts of India (All)
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Calendar a

nd Rainfall Pattern

&  Presowing Seedling Vegetative Reproductive | Maturity

[ 2]

-z 11-24Jun 25Jun-15Jul 16Jul-26Aug 27Aug-70ct 80ct-11Nov
F 2 weeks 3 weeks 6 weeks 6 weeks 5.5 weeks
& E 1 170-190mm .

E

] — Rainfall required

Source: Vivek Pawale, Galileo Weather Risk Management Ltd
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E Presowing Seedling Vegetative Reproductive = Maturity
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gE w Loss in
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] — Rainfall required Bl — Actual Rainfall recorded Htpd

Source: Vivek Pawale, Galileo Weather Risk Management Ltd




Contribution of different sectors in world to climate
change.

What is the contribution of different sectors in India to
climate change?

Sources of Greenhouse Gas emissions) (Sources of Greenhouse Gas emissions in India)

Waste and wastewater
2.8% _ Energy Land use
/o 61% changes
Energy supply 19
25.9%

Forestry
17.4%

Agriculture

13.5%
Transport
13.1% Qriculture

Residentipl anq . Wastes Industrial
19.4% cor:nmercual buildings 2% processes
7.9% 8%

- . O - e - - . el o) il

What sectors of agriculture in India contribute to

greenhouse gas emissions?

M anure Rice cultivation
managenmeent o,
59% 230 Cropresidues

1%

Emission fr om

s olls
1 2%
Enteric
fermentation
599%

Source: India's Initial Mational Communication on Climate Changs, 2004
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Rainrall pattern

Average | Rainy | 50% rainfall
monsoon | days | receiving
rainfall (mm) | (No.) | hours

Region

Konkan 2700 84 40
Western MS 770 40 16

Marathwada 650 37 16
Vidarbha 950 45 18

Out of 12 months only 4 rainy months in a year

in 4 rainy months only 40 rainy days
In40 rainy days only 96 rainy hours
.e.in 96 rainy hours means

approximately4 days in an year

Figures adapted from Hatibu & Rockstrim (2003)
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Annual Rainfall Trend at Solapur (1901-2010)

I Rainfall

Rainfall (annuall —— Linear [Rainfal

— 5 per. Mov. Avg. (Rainfall)

y=-1.516x+1248,
R?=0.031

ECT ON AGROMETEOROLOGY, SOLAPUR
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Decreasing trend of rainfall at 1.5 mm per

year (150 mm across the century)
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2010

Increasing trend of maximum temperature at the rate of .004 °C
per year (0.36°C across the century).

Increasing trend of minimum temperature at the rate of
.002 °C per year (0.17°C across the century).
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El nino

-El Ninho is an abnormal
weather pattern that is
caused by the warming of
the Pacific Ocean near the
equator, off the coast of
South America.

La nina
A cooling of the ocean

vy rains in Indian Metros-2005-Are these
rains NORMAL?

surface off the western
coast of South A merica,
occurring Pperiodically

every 4 to 12 vyvears and
affecting Pacific and other
weather patterns.
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Trends in the monthly rainfall over the districts of Maharashtra.

(January to May)

»In January seven districts (5 dist of MPKV Jur.)
viz. Ahmednagar (99%) Jalgaon and Buldhana
(95%) Nandurbar Aurangabad, Dhule and
Kohlapur ( 90%)

»In February 15 districts viz. (1dist of MPKV Jur.)
Nandurbar (99%), Mumbai Parbhani, Yeotmal,
Bhandara, Chandrapur, Gadchiroli and Buldhana

s Yy (95%) Thane Raigad Beed Nanded, Akola,
S S Washim and Gondia(90%),

»in March three districts(NO dist of MPKV Jur.)
viz. Mumbai ,Thane( 95%) Raigad (90%)

SRERE

» in April 6 districts(1 dist of MPKV Jur.) viz.
Osmanabad (99%) , Aurangabad Ratnagiri and
Buldhana (95%), Ahmednagar, Yeotmal(90%) and

»in May three districts(1dist of MPKV Jur.) viz.
Amraoti, Jalgaon and Washim(90%)

have shown significant decrease in rainfall.

',‘rg..
ALL INDIA COORDINATED RESEARCH PROJECT ON AGROMETEOROLOGY, SOLPUR




Trends in the monthly rainfall over the districts of Maharashtra. (June to October)

»  InJune rainfall five districts (all 5 dist of MPKV Jur.) Satara, and
Sangli (99%), Pune (95%), and Nasik and Kolhapur(90%) ,

» in July rainfall three districts (2 dist of MPKV Jur.) Satara and
Kolhapur (99%), Mumbai(90%),

» in August rainfall 22 districts (8 dist of MPKV Jur.) viz.
“® Sindhudurg, Satara, Nandurbar, Kolhapur, Dhule, Jalgaon, Buldhana,
Akola, Amraoti, (99%), Mumbai, Aurangabad, Yeotmal, Nanded,
Parbhani (95%), Nasik, Thane, Ahmednagar, Pune, Ratnagiri, Solapur,
Washim and Gadchiroli(90%),

» in September rainfall 3 districts (all 3 dist of MPKV Jur.)
Kolhapur(99%), Pune (95%), Satara(90%)

}J‘\Jj-i;llurlur OC]OBEF}_/

S G s P w

\.'/ fA'J“("/-‘IAI'_'.mu%_"'_‘ i
e

“‘C,\.““M,‘ | 3 L7 »  in October rainfall thirteen districts(3 dist of MPKV Jur.) Nanded
' | and Hingoli (99%), Sangli, Solapur, Osmanabad, Beed, Parbhani,
Akola(95%), Satara, Jalna, Washim and Yeotmal and Latur (90%)

" COnCIUSion:I)June to October Showed significant

increasing trends.
2)Whereas substantial increase was noticed in

the month of August and October.



Trends in the Seasonal & Annual rainfall over the districts of Maharashtra.

Yanlurbar PRE-MONSOON

» No significant trend in the rainfall in any districts of
Maharashtra for the month of November and December.

»No increasing trend in rainfall for the months February
March, April and May.

»Thus the significant decreasing trends in rainfall from
January to May indicate a major shift in the rainfall
“f\pattern.




Microlevel Decadal Tahsilwise Rainfall Analysis of North Ahmednagar District (1961-2009 )
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SN Condition No. Years %

No 1 ol Newasa I gheaon

1 ™y
o) Mild 15 31% SN  Condition No. Years % SN Condition No. Years %
3 Moderate 9 18% L Mo 2 Silkic 1 NoDrougnt  21.00 046
4  Sever 4 8% 2 Wi Lo G 2 WidDrougnt  15.00 033 E
Na gar taluka i ‘;/\oderate 10 2: G 3 Moderate 8.00 0.A7 !
SN  Condition No. Years % et - o 4 SeverDrougnt 2,00 0.04 g
1 o 23 50% . Parner Shrigonda
2 Mild 14 30% SN Condition  No. Years % SN Condition No. Years % g
3 Moderate A 9% ! No Drougnt il 2oy 1 No Drought 23 49 g
4 sever 2 A% 2 — Uil 2 WidDrought 16 34
Jamkhed 3 drought 6 13% 3 Moderate 1 15 E
SN Condition No. Years % 4 SeverDrought - 5 diitio 4 SeverDrougnt 1 9 $
T = o pr Pathardi Shrirampur
2 Mild A8 57% SN Condition  No. Years % SN Condition No. Years %
3 Moderats A - 1 NoDrought  23.00 A8 1 NoDrougnt 26 54%
4 Sever 5 0% 2 WidDrougnt  19.00 40 2 WidDrougnt 10 24% s
Kar J at 3 Moderate 5.00 10 3 Moderate 7 15% g
SN  Condition No. Years % . — . 20 4 SeverDrought 3 &%
1 No 25 52% — Rahuri .sangamner 0
) i " o SN Condition No. Years % SN Condition No. Years %
3 Moderate 10 21% é No Drougnt 26100 24 1 No Drought 21 64% o
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4 Sever 2 A% 3 Moder ateg 900 19 2 Mild Drought 9 21%
i K_o p d rga on 4 Sever Drouant ~ 3.00 6 3 Moderate t A 10% i
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4 Sever 2 A% More than 50% vyears are no drought years




Condition No. Years

1 No AQ 80%
2 Mild 10 20%
3 Sever 0 0%
Sakri
SN  Condition No. Years %
A No AQ 85%
2 Mild 1 15%
3 Sever 0 0%
Shindkheda
SN  Condition No. Years %
A No AA 84%
2 Mild 5} 12%
3 Sever 2 A%
Shirpur
SN  Condition No. Years %
A No 38 T78%
2 Mild 9 18%
3 Sever 2 A%%o
NO Drought - 00 -25 % deficit from normal (80%) years
Mild drought 126 —50 % deficit from normal (20%) years
Severe Drought . less than 50% deficit from normal (4%) years
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More than 80% vyears are no drought years
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Condition No. Years
No AQ
Mild s}
Sever 2
Navapur
Condition No. Years
No 34
Mild 14
Sever 0
Shahada
Condition No. Years
No AQ
Mild 6
Sever 3
Akkalkuwa
Condition No. Years
No 35
Mild 9
Sever 3
Taloda
Condition No. Years
No 38
Mild 9
Sever A

SN

%
80%
16%
A%

%
T1%
29%
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%
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12%
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1A%
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Regression Model PEST- WEATHER RELATIONSHIP IN Kharif Sunflower -2010-12

Relation between T max and Leaf eating catter piler Relation between T min and Leaf eating catter piler

6 in Kharif Sunflower 2010-12 6 in Kharif Sunflower 2010-12

5 o o 5 * o
g 7 S
> 3 =
2 2 _ ) . ) A
15 =-0.1667x2 + 10.3% - 154.6 3 y = -0.0085x2 + 4 A379x - 45 376
E A R?=0.85 * By W ¢ R* = 0.8981

24 25 26 27 28 29 30 31 32 33 34 35 36 37 14 15 16 A7 18 19 20 21 22 23 24 25 26
T max Tmax

Relation between RH2 and Leaf eating Catter

Relation between RH1 and Leaf eating Catter piller piller in Kharif Sunflower 2010-12

in Kharif Sunflower 2010-12

¢ y=-0.0492x2 + 9.1008x - 416

Intensity (%)
o - N W > 00 O
¥ *
.
.
Intensity (%)
(= R N N S S L))

l R? = 04711 y = -0.0045x2 + 0.656x - 19.946
R? = 0.6251
84 86 88 90 92 94 96 98 100 A5 50 55 60 65 70 75 80 85 90
RH1 (%) RH2 (%)

Maximum temperature in the range of Mininimum temperature of 22 to 23
deg C , morning relative humidity of (RHI) 91 to 92 and evening humidity of

across the met week of 33 to 35 ( 13 Aug to 02 sept. ) are congenial for peak leaf eating
catterpiller in kharif sunflower.




Regression Model DISEASE - WEATHER RELATIONSHIP IN  Kharif

Sunflower -2010-12

Relation between T max and Relation between T min and
Kharif Sunflower Necrosis 2010-12 Kharif Sunflower Necrosis 2010-12
6 : T
5y £ -0.2138x2 + 14.007x - 225.19 PPN 6 * o0
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SRS g
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.g 'g 3 |
o 2 9 2 | . %y +-0.0639x%2 + 3 5165x - 42 425
= A = R? = 0.8131
| '\ |
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Relation between RH1 and Relation between RH2 and
Kharif Sunflower Necrosis 2010-12 Kharif Sunflower Necrosis 2010-12
3 T
T L J 0 - 'S
6 - L R 4 5 | .
S 5] 5
5 A \5 A * * ¢
D D 3 *
3 - 2
= - 9 | y = -0.0026x2 + 0.328x - 5.6091
= 2 = -0.072x% + 12.551x - 541 .66 ys R2 = 02796
- 1 - R?2 =0.5737 = A
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Maximum temperature in the range of
, morning relative humidity of (RHI)

mininimum temperature of
evening humidity of

across the met week of 33 to 34( 13 Aug to19 Aug. ) and cloudy situation are congenial for
peak Necrosisin kharif sunflower.
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All-India Coordinated Research Project on AgroMeteorology
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Central Research Institute for Dryland Agriculture
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