Crop
Damage
Analysis
Annual Report

Crop Damage Analysis | Annual Report

CONTENTS
Executive Summary……………………………………………………………….........................................

1

•

During the Season………………………………………………………….........................

2

•

Onset and Advancement………………………………………………….......................

2

Role of Oceanic Parameters During Monsoon………………..................................................

3

Seasonal Rainfall…………………………………………………………………...........................................

5

Monsoon Fury Brings Floods and Wreaks Havoc…………...................................................

6

State-Wise Analysis (Severe Floods)………………………………………………………………................

7

•

Madhya Pradesh…………………………………………………………….........................

8

•

Rajasthan……………………………………………………………………….........................

10

•

Maharashtra………………………………………………………………….........................

11

•

Gujarat…………………………………………………………………………..........................

12

•

Karnataka……………………………………………………………………...........................

13

•

Bihar……………………………………………………………………………..........................

14

State-Wise Analysis (Moderate Floods)……………………………..............................................

15

•

Assam……………………………………………………………………………........................

16

•

Kerala…………………………………………………………………………….........................

17

•

Andhra Pradesh……………………………………………………………..........................

18

•

Odisha…………………………………………………………………………..........................

19

•

Punjab…………………………………………………………………………..........................

19

•

Uttar Pradesh………………………………………………………………..........................

20

•

Haryana…………………………………………………………………………........................

20

Withdrawal of Monsoon……………………………………………....................................................

22

Conclusion…………………………………………………………………….................................................

22

Crop Damage Analysis | Annual Report

EXECUTIVE SUMMARY
Though a seasonal feature, Monsoon leaves its
imprint on the ensuing months. Long dry spells are
followed by periods of excessive rainfall leading to
floods and curiously enough, you can have a
drought and a flood in the same season in the
same region. Every year, unpredictable or irregular
weather events cause unprecedented losses of
capital and produce, which, in turn, set off a ripple
effect culminating in inflation in food prices and in
extreme case scenarios, farmer suicides. That is
mainly because despite the most dazzling
technological advances, agriculture in India is still
largely dependent on the vagaries of Monsoon.
Even when Monsoon arrives on time in the
subcontinent, which is a rarity in itself, it is
notorious for its unpredictable intensity- languid
at times but a speedster on certain occasions.

Monsoon ensured that June ended with a
whopping rainfall deficiency to the tune of 33%. By
the 19th of July, the Monsoon rains had covered
the entire country, a delay of 4 days. From June 1
to July 31, the country had recorded 410.4 mm of
rain against the normal of 452.2 mm. With this,
the first half of Monsoon had ended with a
cumulative countrywide seasonal rainfall
deficiency of 9%. However, July alone had settled
with a surplus of 5%. Monsoon performed
exceptionally well in August. At one point, the
rainfall surplus had peaked at 49%. The month of
September bore witness to unprecedented heavy
showers, and consequently ended with a surplus
of 52%.
The withdrawal of Monsoon finally commenced
from West Rajasthan on 9th October against the
normal date of September 1, making it the most
delayed withdrawal of the last 59 years. What has
been the most delayed withdrawal since 1961,
was gone in just eight days, making it the quickest
in the history.

The Southwest Monsoon reached South Andaman
th
Sea and Nicobar Island on 18 May, two days
ahead of the schedule. On the other hand, it first
th
hit the coastal state of Kerala on 8 June, a delay
of an entire week. The sluggish progress of
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During the Season

Onset and Advancement


A total of 14 Monsoon systems had formed in

The Southwest Monsoon arrived in mainland
Kerala on 8th June. The further advancement of
Monsoon, along the West and the East coast
remained sluggish. The entire state of Gujarat was
covered by Monsoon rains only by the end of
June, a delay of 2 weeks.

the country this season- 2 cyclones, 1 deep
depression, 1 depression, and 10 low-pressure
areas.

The frequency of the formation of these

Monsoon systems was greater in the second
half of the season, as is evident from the
above-average performance of the Monsoon in
August and September.

While Delhi NCR was kept waiting for a week by
the wayward Monsoon, Mumbai had a waiting
period of 2 weeks.


The season ended in the above-normal

The slackening Monsoon rains could reach the last
th
post of West Rajasthan only on 19 July against
th
the normal of 15 July.

category, with cumulative rainfall of 110% of
Long Period Average (LPA).

The four main meteorological divisions of the

The formation of the cyclone Vayu, between June
10 and June 17, in the Arabian Sea was
responsible for stalling the progress of Monsoon
over the south and central parts of the country.
Contrarily, the development of another cyclone,
nd
th
Hikaa, in the Arabian Sea, between 22 and 25
September, extended the Monsoon activity in
Gujarat and Rajasthan, resulting in the delay of
withdrawal.

country, that is, North-West India, Central
India, East and North-East India and South
Peninsula, have received 98%, 129%, 88% and
116% of their LPA respectively.

The four Monsoon months- June, July, August

and September- have ended up recording 67%,
105%, 115%, and 152% of their LPAs
respectively.

SYSTEM
MONTH

CYCLONIC
STORM

DEEP
DEPRESSION

DEPRESSION

LOW
PRESSURE
AREA

JUNE

01

-

-

1

JULY

-

-

-

3

AUGUST

-

01

-

4

SEPTEMBER

01

-

01

2

Fig. 1: A table showing all the Monsoon systems that had developed in Monsoon, 2019
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Fig. 2: Onset and Advancement of Southwest Monsoon

Role of Oceanic Parameters During Monsoon
El Nino is defined as an abnormal warming of
ocean waters in the East and Central equatorial
Pacific. This precipitates changes in the
atmospheric circulation, which ultimately affects
weather over many parts of the world. An El Nino
event negatively impacts the summer Monsoon in
India and even a weak El Nino spells bad news for
the Monsoon season.

Nino, leading to a huge deficiency in June.
However, it started to decline thereafter, nearly
collapsed in July and finally turned negative in the
second half of the season. The projected and the
actual figures are given below:

Projections during the spring of 2019 were hinting
at the prevalence of El Nino throughout the
season, with a fair probability of 60-70%. The
season did commence under the shadow of El

Fig 4: Nino 3.4 Index Actual

Indian Ocean Dipole (IOD) is a coupled ocean and
atmosphere phenomenon. An positive IOD
signifies that the Indian Ocean near the African
Coast has become unusually warm and the
eastern equatorial Indian Ocean near Sumatra
Fig 3: Projection for El Nino
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(Indonesia) has become colder. An instance of
positive IOD bodes well for the Monsoon and can
weaken the impact of El Nino.

Madden-Julian Oscillation (MJO), can be
characterized as an eastward moving pulse of
cloud and rainfall near the Equator that typically
recurs every 30-45 days over a region. This season,
MJO travelled 4 times across the Indian Ocean,
once in each of the Monsoon months. This is the
maximum number of occurrences that one can
expect.

IOD was expected to be neutral in the initial half of
the season and turn positive towards the latter
half. However, IOD started on a positive note to
begin with and became increasingly positive
during August and September. Weakening of El
Nino, coupled with the strengthening of IOD led to
above-average rains in August and record-breaking
rains in September.

In early June, a strong pulse of MJO tracked
eastward into the Tropical Indian Ocean, resulting
in the formation of a low-pressure area over
South-East Arabian Sea. MJO also caused the rapid
intensification of this low-pressure area into a very
severe cyclonic storm, Vayu, from June 10- June
17. This cyclonic storm suppressed the Monsoon
activity over South Peninsula, consequently
leading to deficient rains in June.

Fig 5: IOD June

Fig 6: IOD July

Fig 9: MJO during June, 2019

Fig 7: IOD August

Fig 8: IOD September

Fig 10: MJO during July-Aug, 2019
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Seasonal Rainfall
The Monsoon systems forming in the Bay of
Bengal mostly tracked through the Central parts
across Odisha, Chattisgarh, Madhya Pradesh,
Maharashtra to Rajasthan and Gujarat. The
Monsoon trough invariably remained south of its
normal position. This situation resulted in excess
rains over Central India and deficient rain over
North India and the Indo-Gangetic Plain.


The subsequent highest excesses were received

by Madhya Maharashtra (55% of its LPA) and
East Rajasthan (53% of its LPA) respectively.

The perennially Monsoon-deficit state of Bihar

experienced a surplus (that of 3%) after a gap
of 8 years.


Out of the total 36 meteorological sub-divisions

that the country is divided into, 19 of them
constituting 54% of the total area of the
country received normal seasonal rainfall.

10 sub-divisions received excess rainfall.

2 sub-divisions recorded large excess.

5 sub-divisions, which make up 15% of the total

area, experienced deficient rains.

The sub-division comprising Haryana,

Chandigarh and Delhi, recorded the highest
deficiency of 42% of its LPA.

West MP recorded the largest surplus in the

country with rains amounting to 61% of its LPA.
Fig 11: Sub-Divisional Rainfall Map 2019
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Monsoon Fury Brings Floods
and Wreaks Havoc
The threat of El Nino loomed large this year. The
late onset of Monsoon and the severely deficient
rainfall in June seemed to suggest that 2019 would
join the ranks of below normal Monsoon years.
However, the Monsoon of 2019 has defied all
expectations and patterns.
Predictable only in its unpredictability, the
Monsoon made a comeback and the later months
more than made up for the bleak beginning.
Perennially water-starved Gujarat, Maharashtra,
and Madhya Pradesh got deluged with extremely
heavy rains. As already mentioned, September
rains have broken the record of the last 102 years,
drenching most parts, especially Central India.
However, excess rain is detrimental to both life
and property. If soil moisture is persistently above
50% in any region, then it signifies the presence of
inundation and in such cases, crop loss is certain.
An in-depth study of the soil moisture analysis can
aid in the assessment of crop-loss due to excess
rainfall.

Fig 12: Monsoon Flood Situation 2019

For this purpose, Skymet has analyzed the rainfall
data in 14 flood-hit states where Monsoon has left
a trail of destruction, snuffing out lives and
livelihood of millions. Six states, namely Rajasthan,
Madhya Pradesh, Maharashtra, Gujarat, Karnataka
and Bihar bore the brunt of the 2019 floods. The
remaining 8- Assam, Punjab, Uttarakhand, Kerala,
Andhra Pradesh, Odisha, Uttar Pradesh, and
Haryana- were subjected to moderate floods.

6
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MADHYA PRADESH
According to the rainfall information available with
Skymet from June 1-September 30, Madhya
Pradesh ended up recording a surplus of 44%.
Breaking a decade-long record, West Madhya
Pradesh received a surplus of 61%. This particular
subdivision experienced very heavy rains during
July, August, and September.
The districts most impacted in West MP were:
Indore, Jhabua, Khandwa, Mandsaur, Neemuch,
Raisen, Rajgarh, Shajapur, Ujjain, and Ratlam. Floodlike situation was caused in the following dates:
rd

th

th

st


3 -7 July, 26 -31 July
th

th

th

th

th

th


8 -10 August, 14 -16 August
nd

th


8 -15 September, 22 -24 September

September has been a witness to unprecedented
Monsoon activity in the state with East MP receiving
a surplus of 25%. Almost 80% of the districts of
Western Madhya Pradesh have received surpluses
of 50% and these rains have caused widespread
damage to crops. Madhya Pradesh is the biggest
producer of soybean in the country and this year the
soybean crop has been adversely impacted in the
state. Almost 40-50% of the crop has been
damaged, and the quality has also suffered.
Fig 13: Weekly Rains in West Madhya Pradesh

Fig 14:

Pre-event

Fig 15:

8

Post-event
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Since the beginning of September, soil moisture was
close to 50% for most of the districts. This amount
then escalated to 60-90% on September 16 in about
80% of the districts. At some places, it was close to
95%, depicting widespread loss of crops.
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Fig 16: SM of the 21 Districts of Madhya Pradesh
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MAHARASHTRA
Madhya Maharashtra and Konkan region were
swamped by extremely heavy rains this year.
Mumbai received the highest seasonal rainfall of the
decade. According to rainfall data available with
Skymet, against the normal rainfall of 761.7 mm
between June 1 and August 16, some parts received
937.5 mm rainfall. Southern parts of Madhya
Maharashtra got drowned for many days in August
and September. Madhya Maharashtra recorded a
huge surplus of 55% during the season. The districts
most affected were: Thane, Palghar, Mumbai,
Raigad, Dhule, Kolhapur, Nashik, Sangli, Satara, and
Nandurbar. Floods had hit the state in the following
dates:
th

th

th

Fig 17: Weekly Rains in Madhya Maharashtra

state. Sugarcane, cotton, rice, soybean, tur dal,
groundnut were among the worst hit. The sowing
was delayed in the state to mid-July. Heavy rains
after sowing hindered germination. The rains in
early August adversely affected the crop at the early
vegetative state. Excess rains in the period between
7th and 13th September caused severe damage to the
crops by inducing flower shedding and impacting
seed setting.

th


6 -12 July, 26 -30 July
nd

th


2 -9 August
th

th


7 -13 September

The floods in Maharashtra damaged crops on over 4
lakh hectares in western and northern parts of the

Fig 18:

Pre-event

Fig 19:
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Post-event (6th Aug-15th Aug)
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GUJARAT
Saurashtra & Kutch received a surplus of 66%, the
highest since 2010. The semi-arid region was
impacted more than Gujarat. The districts most
severely hit are- Bharuch, Chhota Udaipur,
Narmada, Botad, Dwarka, Jamnagar, Junagadh,
Kutch, Morbi, and Surendranagar. Heavy rains
caused flood in the following given dates:
th

th

st

th

Widespread damage to the groundnut and the
cotton crop has been reported from Bharuch, Chota
Udepur, Narmada, Amreli, Botad, Dwarka,
Jamnagar, Junagarh, Kachchh, Morbi, Rajkot,
Porbandar and Surendranagar.
Excess rains in late September when the groundnut
crop was mature and ready to be harvested has
infused fungal infection in the crop which has
adversely impacted both the yield and the quality.


5 -7 July
th

th


1 -5 August, 16 -18 August
th

The excess rains have caused inundation in the fields
and harvesting has been delayed by 15-20 days.
Simultaneously excess rains have induced flower
shading in the late sown cotton crop and damaged
the quality of the opened ball.

th


26 -30 September

Yield has been adversely impacted and the quality
has also suffered. Around 30-40% of the groundnut
crop and 20-30% of the cotton crop have been
completely damaged.

Fig 20: Weekly Rainfall in Gujarat

Fig 21:

Pre-event

Fig 22:
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Post-event (6th Aug)
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Progress of Monsoon 2019
Week by Week

Fig 23: The Weekly Progress of Southwest Monsoon in Gujarat, Rajasthan, Bihar and Madhya Pradesh

RAJASTHAN
East Rajasthan recorded the highest Monsoon
rainfall in the last 15 years. This sub-division
witnessed extended Monsoon activity, and
observed a large excess of 53%. The months of July,
August, and September were extremely wet and
flooding was experienced on the following dates:
th

th

th

th


4 -7 July, 25 -29 July
th

th

th

th


7 -10 August, 14 -17 August
th

th

th

th


13 -15 September, 28 -30 September

The districts deluged are: Ajmer, Baran, Bhilwara,
Bundi, Chittorgarh, Jhalawar, Kota, Pratapgarh,
Sikar, Pali, and Nagaur.
The sandy alluvium soil of the state ensures that its
water retaining capacity is less. For this reason, the
crop damage in the state due to flood is negligible. In
fact, the crop is in a better condition this year when
compared to the previous year.

Fig 24: Weekly Rainfall in East Rajasthan
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KARNATAKA
The entire state received excess rainfall during
Monsoon, 2019. At least 10 districts were badly hit.
Due to heavy rainfall in the first week of August,
severe flood affected Karnataka. The worst-hit
districts were- Bagalkot, Belgaum, Dharwad,
Raichur, Haveri, Mysore, Chitradurga, Chikmagalur,
Shimoga and Hassan. A total of 272598.92 hectares
of land have been affected, out of which 242117.09
hectares are agricultural land. Heavy rains resulted
in inundation an water-logging on the following
dates:
th

Fig 25: Weekly Rainfall in Karnataka

th


5 -11 August
th

the crop in the state as excess soil moisture induced
flower shedding and also caused root-rotting and
wilting. Consequently, the overall yield and quality
of the produce were badly affected.

st


19 -21 September

Heavy rains in mid-September adversely impacted

Fig 26:

Pre-event

Fig 27:
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Post-event (9th Aug-15th Aug)
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BIHAR
Bihar is India's most flood-prone State, with 76% of
the population in the North Bihar living under the
recurring threat of flood devastation. The state was
deficit of rains in the first half of Monsoon. However,
North Bihar experienced heavy rains for a few days
in July: between 12th and 14th July, and 24th to 25th
July. September was a witness to extremely wet
spells, especially towards the last week of the
month, between 26th and 30th.

Out of the 2046220.29 hectares of total flooded
area, 1672366.44 hectares were agricultural land.
The districts most devastated by the floods are:
Araria, West Champaran, Madhepura, Madhubani,
Buxar, Gopalganj, Banka, Munger, Muzaffarpur,
Gaya, and Patna. 20-30% of the early-sown crop was
damaged due to water-logging in the fields.

Fig 28: Weekly Rainfall in Bihar

Fig 29:

Pre-event

Fig 30:
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Post-event (11th Jul-28th Sept)

State-Wise
Flood
Analysis
Moderate Floods
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ASSAM
Assam falls under a meteorological zone which
receives excess monsoon rains and consequently,
the state’s annual tryst with floods is hardly
unprecedented. This year, 1555515.250 hectares of
land has been affected, out of which 812718.23
hectares were agricultural land.
Lakhimpur, Nagaon, Kamrup, Dhemaji, Sivasagar
and Nagaon were the worst-hit districts, accounting
for 267907.94 hectares of flooded agricultural land.

Fig 31:

Pre-event

Fig 32:

16

Post-event (10th Jul-02nd Aug)
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KERALA
Reminiscent of the deluge that had devastated the
state in 2018, incessant rain accompanied with the
rise of water level in rivers and other water bodies
resulted in flooding in many parts of Kerala in the
first half of August, between 8th and 18th August.
Though less severe in impact than its predecessor,
the 2019 floods impacted 58709.89 hectares of
land, out of which 22765.03 hectares were
agricultural land. Wayanad, Malappuram,
Kozhikode, Kannur, Palakkad, Idukki, Thrissur, and
Ernakulam were some of the worst-hit districts in
the state.

Fig 34:

Pre-event

Fig 33: Weekly Rainfall in Kerala

Fig 35:
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Post-event (10th Aug-12th Aug)

Crop Damage Analysis | Annual Report

Progress of Monsoon 2019
Week by Week

Fig 36: Progress of the Southwest Monsoon in Karnataka, Kerala and Maharashtra

ANDHRA PRADESH
The East Godavari district was the most affected
pocket in the state with 11466.04 hectares of
agricultural land being devastated by flooding. Out
of the 29197.980 hectares of total flooded area in
the state, 21366.27 hectares were agricultural land.
Though inundation was reported for a brief period
of time, no crop damage due to flood has been
reported from the state.

Fig 37:

Pre-event

Fig 38:
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Post-event (06th Aug-16th Aug)
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ODISHA
Odisha was flooded by heavy rains in the first week
of August. Puri, Bhadrak and Khordha were the
worst affected districts.

Fig 39:

Pre-event

108931.72 hectares of land was affected out of
which 91220.74 hectares was agricultural land.

Fig 40:

Post-event (03rd May-10th May)

PUNJAB
Following heavy rains and release of water from the
Bhakra Dam, the swollen river Sutlej and its
tributaries flooded villages in several areas, causing
extensive damage to crops, especially paddy. The

Fig 41:

Pre-event

districts of Patiala, Ludhiana and Jalandhar were the
most affected. Over 6 lakh hectares of agricultural
land was wrecked by the floods.

Fig 42:

19

Post-event (22nd Jul-27th Aug)
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UTTAR PRADESH
232653.4 hectares of land was flooded in the state,
out of which 173007.63 hectares was agricultural
land.

Fig 43:

Pre-event

Ballia, Gorakhpur, Deoria and Ghazipur were the
worst-hit districts.

Fig 44:

Post-event (18th Jul-21st Sept)

HARYANA
Flood-like situation prevailed in the state with a
total flooded area of 17418.309 hectares.

Fig 45:

Pre-event

1398.26 hectares of agricultural land was affected
with Kurukshetra being the worst hit district.

Fig 46:
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Post-event (20th Aug)

TOTAL FLOODED AREA
STATE

(In Hectares)

FLOODED AGRICULTURAL
LAND
(In Hectares)

Madhya Pradesh

9248.240

4372.71

Gujarat

71429. 900

68246.58

Assam

1555515.250

812718.23

Bihar

2046220.29

1672366.44

Karnataka

272598.92

242117.09

Kerala

58709.89

22765.03

Maharashtra

42123.230

39150.13

Andhra Pradesh

29197.980

21366.27

Odisha

108931.72

91220.74

Punjab

70429.03

60537.09

Uttar Pradesh

232653.4

173007.63

Haryana

17418.309

1398.26
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Fig 47: Withdrawal of Southwest Monsoon

Withdrawal of Monsoon

Conclusion

The extended Southwest Monsoon finally bid
adieu on 16th October, 2019. What has been the
most delayed withdrawal since 1961 finished the
retreat in just 8 days, making it the quickest in
history. In fact, Monsoon, 2019, had vacated most
parts of the country in the first 3 days of
September itself. The withdrawal of the Southwest
Monsoon has paved the path for the onset of the
Northeast Monsoon.

The Indian subcontinent finally broke the streak of
poor Monsoon years. This is the first abovenormal Monsoon since 2013. Furthermore, 2019 is
possibly the best Monsoon year since 1994.
Equally heartening is the fact that the spatial
distribution of rainfall has been good this year.
Monsoon, though unpredictable, has its own
dynamics. With Monsoon 2019, it continues to
enjoy the notorious reputation of being moody,
which loves to leave its benefactors playing the
guessing-game.
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