INDIA METEOROLOGICAL DEPARTMENT
(MINISTRY OF EARTH SCIENCES)
SOUTHWEST MONSOON-2018
END OF SEASON REPORT
FOR
UTTARAKHAND STATE
HIGHLIGHTS

» For the state as a whole, the rainfall for the season (June-September) was 97% of its long period average (LPA) and thus
categorized as a normal monsoon.

» Monthly rainfall over Uttarakhand as a whole was 97% of LPA in June, 90% of LPA in July, 104% of LPA in August and 98%

of LPA in September respectively.

Out of the total 13 districts of Uttarakhand 03 districts received excess, 06 districts received normal and 04 districts received

deficient seasonal rainfall.

Monsoon current advanced over Uttarakhand on 27" June 2018 about 5 day later than its normal date of 22"%June and

covered the entire State on the 28" June 2018.

The monsoon activity over Uttarakhand was normal during the season (June-September).

South-West Monsoon withdrew from the entire State on 01%' October 2018.
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1. ONSET OF SOUTHWEST MONSOON - 2018

The southwest (SW) monsoon 2018 set in over Kerala on 29" May, 3 days ahead of its normal date of 1% June.
Subsequently it advanced into parts of Mizoram & Manipur on 1% June and into remaining parts of Nagaland, Manipur, Mizoram &
Tripura and parts of Assam and Arunachal Pradesh on 3™ June. More parts of south Peninsula upto southern parts of Karnataka
and Andhra Pradesh were covered by 6" June. Further progress in the Arabian Sea branch caused the southwest monsoon to
enter into southern parts of Maharashtra and entire Telangana on 8" June, and also covered parts of West Bengal, Odisha and
Chhattisgarh during 9" — 12™ June. Thereafter, monsoon flow pattern weakened in general and this resulted in a ‘hiatus’ in the
advance of southwest monsoon during 13™ — 22" June. After the hiatus, monsoon gradually progressed into more parts of
Maharashtra, Gujarat, Madhya Pradesh and West Bengal on 23" & 24™ June and some more parts of Odisha, most parts of West
Bengal and some parts of Bihar and Jharkhand on 25™ June. It further advanced into more parts of Odisha, remaining parts of
West Bengal and most parts of Bihar and Jharkhand on 26™ June and into some more parts of Gujarat region, some parts of East
Rajasthan, remaining parts of Maharashtra, Chhattisgarh, Odisha, Bihar and Jharkhand, entire Madhya Pradesh & East Uttar
Pradesh, most parts of West Uttar Pradesh, Uttarakhand & Himachal Pradesh, entire Jammu & Kashmir and some parts of Punjab
on 27" June. It then advanced into some more parts of Gujarat Region, most parts of East Rajasthan, some parts of West
Rajasthan, entire Haryana, Chandigarh & Delhi and remaining parts of West Uttar Pradesh, Uttarakhand, Himachal Pradesh and
Punjab on 28" June. It further advanced into remaining parts of Gujarat State, Rajasthan and North Arabian Sea and thus the
Southwest Monsoon covered the entire country on 29" June 2018, two weeks earlier than the normal date of 15™ July. Fig.1 shows
the isochrones of advance of SW Monsoon 2018.
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Fig.1 Isochrones of advance of SW Monsoon 2018



2. CHIEF SYNOPTIC FEATURES OF SW MONSOON - 2018:

Synoptic Situation

Monsoon activity and significant rainfall (7 cm

and above) (at 08:30 Hours IST. of Next Day)

28.06.2018

01.07.2018

02.07.2018

08.07.2018

09.07.2018

10.07.2018

11.07.2018

12.07.2018

Southwest monsoon (SWM) had further advanced into remaining parts of Uttarakhand and
covered entire Uttarakhand on 28" June, 2018.

The East-West trough at mean sea level extended from southwest Rajasthan to East central Bay
of Bengal across Madhya Pradesh, Chhattisgarh & Odisha upto 1.5 km above mean sea level.

1A cyclonic circulation laid over south Rajasthan & adjoining Gujarat region extended upto 0.9 km
a.s.l.

The Western Disturbance as an upper air cyclonic circulation laid over Jammu & Kashmir and
neighbourhood at 3.1 km above mean sea level.

1A fresh Western Disturbance as a trough in mid & upper tropospheric westerlies with its axis at 5.8
km above mean sea level ran roughly along Long. 64°E to the north of Lat. 28°N.

fThe cyclonic circulation over West Madhya Pradesh & adjoining southeast Rajasthan between
2.1& 4.5 km above mean sea level persisted.

i The axis of monsoon trough at mean sea level passed through Firozpur, Meerut, Lucknow,
Muzaffarpur, Purnea, Guwahati and thence eastwards to east Nagaland.

9 The Western Disturbance as a trough in mid & upper tropospheric westerlies with its axis at 5.8
km above mean sea level ran roughly along Long. 72°E to the north of Lat. 34°N.

1 A cyclonic circulation laid over Himachal Pradesh and adjoining Uttarakhand between 1.5 km &
2.1 km above mean sea level.

1 A cyclonic circulation laid over southwest Rajasthan & neighbourhood and seen at 3.1 km above
mean sea level.

i The axis of monsoon trough at mean sea level passed through Amritsar, Pilibhit, Gonda,
Muzaffarpur, Purnea, Golpara, Dibrugarh and thence eastwards to Arunachal Pradesh.

1 The Western Disturbance as a trough in mid & upper tropospheric westerlies with its axis at 5.8
km above mean sea level ran roughly along Long. 74°E north of Lat. 34°N and moved away east-
northeast wards.

1 A cyclonic circulation laid over West Uttar Pradesh and adjoining Uttarakhand & Haryana upto
0.9 km above mean sea level.

9 The cyclonic circulation over southwest Rajasthan & neighbourhood at 3.1 km above mean sea
level persisted.

iThe axis of monsoon trough at mean sea level passed through Amritsar, Chandigarh,
Shahjahanpur, Churk, Daltonganj, Jamshedpur, Digha and thence east southeastwards to
eastcentral Bay of Bengal.

1 The Western Disturbance as trough with its axis at 5.8 km above mean seal laid over as a cyclonic
circulation over north Pakistan and adjoining Jammu & Kashmir between 4.5 & 5.8 km above
mean sea level.

TA cyclonic circulation laid over south Pakistan & adjoining West Rajasthan seen between 1.5 to
2.1 km above mean sea level.

i The axis of monsoon trough at mean sea level passed through Ganganagar, Narnaul, Tikamgarh,
Ambikapur, Jharsuguda, Puri and thence east-
southeastwards to eastcentral Bay of Bengal. It extended upto 0.9 km above mean sea level.

1A cyclonic circulation laid over north Haryana and neighbourhood and extended upto 1.5 km abov
e mean sea level embedded in the above trough.

1The cyclonic circulation over East Uttar Pradesh & neighbourhood laid over
Uttar Pradesh and neighbourhood and extended upto 2.1 km above mean sea level.

south

1 The axis of monsoon trough at mean sea level passed through Ferozepur, Alwar Tikamgarh,
Umaria, Pendra, Sambalpur, Puri and thence eastnortheastwards to East central Bay of Bengal
and extends upto 1.5 km above mean sea level.

9 The cyclonic circulation over north Haryana and neighbourhood extending upto 1.5 km above
mean sea level had merged with the monsoon trough.

The cyclonic circulation over south Uttar Pradesh and neighbourhood extending upto 2.1 km
above mean sea level had also merged with the monsoon trough.

I The axis of monsoon trough at mean sea level passed through Ferozepur, Alwar, Tikamgarh,
Sidhi, Ambikapur, Chaibasa, Digha and thence eastnortheastwards to East central Bay of Bengal
extending upto 0.9 km above mean sea level.

A cyclonic circulation laid over south Pakistan and adjoining West Rajasthan between 1.5 km &
2.1 km above mean sea level.

i The axis of monsoon trough at mean sea level passed through Anupgarh, Jhunghunu, Shivpuri,
Sidhi, Pendra, Chaibasa, Digha and thence east southeastwards to East central Bay of Bengal
and extends upto 0.9 km above mean sea level.

1 The cyclonic circulation over northeast Madhya Pradesh & neighbourhood laid over central parts
of south Uttar Pradesh and extended upto 1.5 km above mean sea level.

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy to heavy rainfall
occurred at isolated places

Dharchula-15, Ukhimath-11,
Jakholi-8, Munsiyari-7

Chamoli-9,

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to
extremely heavy rainfall occurred at isolated
places
Munsiyari -25, Banbasa Nainital-11,
Haldwani —=11, Dharchula -7

-14,

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to very
heavy rainfall occurred at isolated places.

Munsiyari-14, Haridwar-7, Dharchula-7

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to very
heavy rainfall occurred at isolated places

Kapkot-19, Dharchula-9

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to
extremely heavy rainfall occurred at isolated
places

Kapkot-28,
Nandkeshari-8

Mussoorie-16, Dharchula-9,

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to very
heavy rainfall occurred at isolated places

Mussoorie-19, Kapkot-11, Dharchula-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy to very
heavy rainfall occurred at isolated places

Kapkot-12, Pantnagar-11, Jolly Grant-8

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy to very
heavy rainfall occurred at isolated places

Kapkot-13, Karnaprayag-11, Banbasa-7



15.07.2018

16.07.2018

25.07.2018

27.07.2018

28.07.2018

02.08.2018

03.08.2018

04.08.2018

fThe axis of monsoon trough at mean sea level passed through Bikaner, Ajmer, Guna, Damoh,
Ambikapur, Jharsiguda and centre of well marked low pressure area over northwest Bay of Bengal
& adjoining Odisha and thence east central Bay of Bengal and extends upto 1.5 km above mean
sea level.

fThe cyclonic circulation over central parts of south Uttar Pradesh extending upto 2.1 km above
mean sea level had merged with monsoon trough.

iThe axis of monsoon trough at mean sea level passed through Jaisalmer, Kota, Sagar,
Ambikapur, Jharsiguda and the centre of well marked low pressure area over north Coastal
Odisha & neighbourhood and thence south-eastward to eastcentral Bay of Bengal and extended
upto 2.1 km above mean sea level tilting southwards with height.

1A western disturbance as a cyclonic circulation laid over Jammu & Kashmir at 3.1 Km above mean
sea level with a trough aloft with the axis at 5.8 Km above mean sea level along Long. 73°E to the
north of Lat. 34°N.

1 The low pressure area over northwest Madhya Pradesh and adjoining south Uttar Pradesh laid
over central parts of south Uttar Pradesh & neighbourhood. Associated cyclonic circulation
extended upto 5.8 km above mean sea level.

1 The axis of monsoon trough at mean sea level passed through Ganganagar, Bhiwani, center of
the low pressure area over central parts of south Uttar Pradesh and neighbourhood, Churk,
Bankura, Digha and thence eastnortheastwards to northeast Bay of Bengal. Another branch of it
passed from Bankura to West Assam across Sub Himalayan West Bengal at mean sea level.

1 The cyclonic circulation over north Pakistan and neighbourhood at 5.8 km above mean sea level
persisted.

9 The low pressure area over central parts of Uttar Pradesh laid over West Uttar Pradesh &
neighborhood. The associated cyclonic circulation extends upto 7.6 km above mean sea level,
with the upper part tilting southwards with height.

9 The axis of monsoon trough at mean sea level passed through Firozepur, Karnal, centre of Low
pressure area over West Uttar Pradesh & neighbourhood, Ballia, Muzaffarpur, Bankura, Diamond
Harbour and thence east southeastwards to northeast Bay of Bengal.

9 The cyclonic circulation over northern parts of Jammu & Kashmir & neighbourhood at 5.8 km
above mean sea level had moved away northeastwards.

1 The trough in mid & upper air tropospheric westerlies with its axis at 7.6 Km above mean sea level
roughly along Long. 70°E to the north of Lat. 32°N persisted.

iThe low pressure area over northwest Uttar Pradesh & neighborhood persisted with the
associated cyclonic circulation extended upto 5.8 km above mean sea level.

1 The axis of monsoon trough at mean sea level passed through Firozepur, Fatehabad, centre of
Low pressure area over northwest Uttar Pradesh & neighborhood, Gonda, Muzzaffarpur,
Bhagalpur, Malda and thence southeastwards to Northeast Bay of Bengal.

T The trough in mid & upper air tropospheric westerlies with its axis at 7.6 Km above mean sea level
roughly along Long. 70°E to the north of Lat. 32°N persisted.

9 The low pressure area over East Uttar Pradesh & neighbourhood laid over East Uttar Pradesh
and adjoining Bihar. Associated cyclonic circulation now extends upto 5.8 km above mean sea
level.

9 The axis of monsoon trough at mean sea level passed through Amritsar, Karnal, Hardoi, center of
low pressure area over East Uttar Pradesh and neighbourhood, Malda and thence to northeast of
Bay of Bengal across Bangladesh.

1 A cyclonic circulation laid over northwest Uttar Pradesh and neighbourhood extended upto 0.9 km
above mean sea level.

9 Another cyclonic circulation laid over south Rajasthan and adjoining Gujarat between 3.1 km &
5.8 km above mean sea level.

1 A cyclonic circulation at 5.8 km above mean sea level over Jammu & Kashmir and adjoining
Himachal Pradesh persisted.

1 The trough in mid & upper air tropospheric westerlies with its axis at 7.6 km above mean sea level
roughly along Long. 72°E to the north of Lat. 32°N persisted.

The axis of monsoon trough at mean sea level passed through Amritsar, Karnal, Bareilly, Balia,
Dhanbad, and Burdwan and thence to northeast Bay of Bengal across Bangladesh.

1A cyclonic circulation extending upto 0.9 km above mean sea level over northwest Uttar Pradesh
& neighbourhood persisted.

T The trough in mid & upper air tropospheric westerlies was seen with its axis at 5.8 km above mean
sea level roughly along Long. 77°E to the north of Lat. 30°N.

i The axis of monsoon trough at mean sea level passed through Kapurthala, Ambala, Pantnagar,
Bahraich, Gorakhpur, Muzaffarpur, Malda and thence to northeast Bay of Bengal across
southwest Bangladesh.

1A cyclonic circulation between 1.5 km & 3.1 km above mean sea level laid over northern parts of
east Uttar Pradesh & neighbourhood.

A cyclonic circulation laid over Punjab & neighbourhood at 5.8 km above mean sea level.

fThe cyclonic circulation over northwest Uttar Pradesh & neighbourhood extended upto 0.9 km
above mean sea level had merged with the monsoon trough.

i The trough in mid & upper air tropospheric westerlies with its axis at 5.8 km above mean sea level
roughly along Long. 77°E to the north of Lat. 30°N was moving away northeast wards.

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy to very
heavy rainfall recorded at isolated places

Nandkeshari-14,
Uttarkashi (CWC)-8

Jakholi-10, Uttarkashi-9,

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy rainfall
recorded at isolated places

Ukhimath-8, Nandkeshari-8, Chamoli-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy to very
heavy rainfall reported at isolated places

Mussorrie-17, Haldwani-15, Nainital-10

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy to very

heavy rainfall at isolated places in
Uttarakhand.
Jollygrant-15, Purola-11, Roorkee-11,

Mussorrie-10, Dehradun-9, Deoprayag (CWC)-
9, Lakshar-7, Barkot-7, Haridwar (CWC)-7,
Tuini (AWS)-7, Uttarkashi-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy rainfall
reported at isolated places

Purola-10, Deoprayag (CWC)-8, Pantnagar-8,
Kotdwar- 7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy rainfall
reported at isolated places

Deoprayag (CWC)-9, Dehradun-7, Kapkot-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy to very
heavy rainfall reported at isolated places

Dehradun-13, Jolly Grant-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy rainfall
reported at isolated places

Pantnagar-10, Banbasa-10



05.08.2018

28.08.2018

30.08.2018

23.09.2018

24.09.2018

i The axis of monsoon trough at mean sea level passed through Jammu, Chandigarh, Hardoi,
Patna, Dumka, Kolkata and southeastwards to northeast Bay of Bengal.

9 A cyclonic circulation over southwest Bangladesh & neighbourhood laid over Bangladesh and
adjoining West Bengal and extended upto 3.6 Km above mean sea level.

1 A cyclonic circulation between 1.5 km & 3.1 km above mean sea level over northern parts of east
Uttar Pradesh & neighbourhood was seen as a trough along Long. 80°E and Lat 26°N between
3.1 & 4.6 km above mean sea level.

i The axis of monsoon trough at mean sea level passed through Amritsar, Patiala, Pilibhit, Gonda,
Azamgarh, Jamui, Bardwan, Digha and thence southeastwards to Northeast Bay of Bengal.

TA cyclonic circulation laid over northern parts of Haryana & neighbourhood at 0.9 km above mean
sea level.

i The trough over Jammu & Kashmir and neighbourhood roughly along Long 77 °E to north of Lat.
30°N was seen as a cyclonic circulation over northern parts of Jammu & Kashmir and
neighbourhood at 5.8 km above mean sea level.

iThe axis of monsoon trough at mean sea level passed through Amritsar, Patiala, Hardoi,
Varanasi, Daltonganj, Bhubaneswar and thence southeastwards to east central Bay of Bengal.

TA cyclonic circulation over northern parts of Haryana & neighbourhood laid over Punjab and
adjoining Haryana & Himachal Pradesh at 0.9 km above mean sea level.

The axis of monsoon trough at mean sea level passed through Ganganagar, Kaithal, Meerut,
Hardoi, Patna, Goalpara and thence eastwards to east Assam. Another branch of monsoon trough
passed through Patna, Dumka, Santiniketan, Kolkata and thence east southeastwards to
northeast Bay of Bengal.

I The cyclonic circulation over east Jammu & Kashmir and neighbourhood persists and was seen
between 3.1 & 5.8 km above mean sea level.

TA cyclonic circulation laid over southwest Rajasthan & neighbourhood between 3.1 & 3.6 km
above mean sea level.

1 The axis of monsoon trough at mean sea level now passed through Firozepur, Patiala, Pilibhit,
Bahraich, Gorakhpur, Patna, Purulia, Digha and thence southeastwards to north Andaman Sea.

1A cyclonic circulation at 1.5 km above mean sea level laid over north Haryana & neighbourhood.

fAnother cyclonic circulation laid over northeast Uttar Pradesh & neighbourhood and extended upto
3.1 km above mean sea level.

The axis of monsoon trough at mean sea level passed through Amritsar, Ambala, Pantnagar,
Barabanki, Gorakhpur, Patna, Purulia, centre of the low pressure area over coastal areas of West
Bengal & north Odisha and adjoining northwest Bay of Bengal and thence southeastwards to
north Andaman Sea.

TA cyclonic circulation over Northeast Uttar Pradesh and adjoining Bihar persists and extended
upto 1.5 Km above mean sea level.

T Another cyclonic circulation laid between 2.1 Km and 3.6 Km above mean sea level over central
parts of Uttar Pradesh.

i The axis of monsoon trough at mean sea level passed through Bhatinda, Hissar, Alwar, Gwalior,
Satna, Ambikapur, Jamshedpur, Digha, and thence east-southeastwards to northeast Bay of
Bengal.

TA cyclonic circulation over south Haryana & neighbourhood extending upto 3.1 Km above mean
sea level persisted.

T Another cyclonic circulation over south Gujarat & neighbourhood persisted and extended between
1.5 & 4.5 km above mean sea level.

The Western Disturbance as a trough in midtropospheric westerlies with its axis at 5.8 km above
mean sea level roughly along longitude 72.0°E to the north of latitude 32.0°N persisted.

fThe axis of monsoon trough at mean sea level passed through Amritsar, Patiala, Moradabad,
Jaunpur, Daltonganj, Bankura, Digha and thence east southeastwards to northeast Bay of Bengal.

fThe cyclonic circulation over northeast Madhya Pradesh and adjoining south Uttar Pradesh laid
over southeast Uttar Pradesh & neighbourhood and extended upto 2.1 km above mean sea level.

fThe cyclonic circulation over northern parts of Haryana and neighbourhood persisted and laid at
1.5 km above mean sea level.

1 The well marked low pressure area over East Rajasthan & adjoining West Madhya Pradesh laid
over southeast Rajasthan & neighbourhood. Associated cyclonic circulation extended upto 7.6 km
above mean sea level was tilting south-southwestwards with height.

The Western Disturbance as a trough in mid & upper tropospheric westerlies with its axis at 5.8
km above mean sea level ran roughly along longitude 70°E and north of latitude 30°N.

1 The well marked low pressure area over north Rajasthan and adjoining southwest Uttar Pradesh
and south Haryana as a low pressure area over South Haryana and neighbourhood. Associated
cyclonic circulation extended upto 5.8 km above mean sea level.

The Western Disturbance as a trough in mid & upper tropospheric westerlies was seen with its
axis at 7.6 km above mean sea level persisted roughly along longitude 70°E and north of latitude
30°N.

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy to very heavy
rainfall reported at isolated places

Dehradun-13, Haldwani-8, Jollygrant-7

Light to moderate rainfall occurred at many
places in Uttarakhand. Heavy to very heavy
rainfall reported at isolated places

Kapkot-15, Haldwani-14,
Pantnagar-7, Jolly Grant-7

Haridwar-8,

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy to very heavy
rainfall reported at a few places

Haridwar-19, Laksar-17, Roorkee-15, Jolly
Grant-13, Dehradun-10, Banbasa-9, Haldwani-
7, Pantnagar-7

Very light to moderate rainfall occurred at
most places in Uttarakhand. Heavy rainfall
reported at isolated places

Nainital-8, Kapkot-7, Mussoorie-7

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy to very heavy
rainfall reported at isolated places

Deoprayag(CWC)-13, Kapkot-11, Haldwani-11,
Kotdwar-10, Haridwar(CWC) -10, Jollygrant - 9,
Banbasa - 7, Lansdowne -7

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy to very heavy
rainfall reported at isolated places

Haldwani-17, Kotdwar-13, Banbasa - 11,
Deoprayag(CWC)-10, Lansdowne -8, Nainital -
7

Very light to moderate rainfall occurred at
many places in Uttarakhand. Heavy rainfall
reported at isolated places

Haldwani-9, Jakholi-7, Dehradun-7

Very light to moderate rainfall occurred at a
few places in Uttarakhand. Heavy to extremely
heavy rainfall reported at isolated places

Haridwar (CWC)-27, Lakshar-8
Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy rainfall reported

at isolated places

Nainital (Show view) -8, Banbasa -8, Purola -7,
Badrinath(CWC)-7, Roorkee - 7

Light to moderate rainfall occurred at most
places in Uttarakhand. Heavy rainfall reported
at isolated places

Banbasa -11, Pantnagar - 7, Haldwani -7



3. WITHDRAWAL OF SOUTHWEST MONSOON:

The rainfall activity was normal in Uttarakhand during the SW Monsoon season. The withdrawal of SW monsoon commenced
on 29™ September, 2018 from west Rajasthan with a change in the lower tropospheric circulation pattern. The change in the wind
flow pattern over Uttarakhand from southeasterly to northwesterly and the development of anti-cyclonic circulation over west
Rajasthan in lower levels made conditions favorable for the further withdrawal of southwest monsoon. Consequently, SW monsoon
withdrew from the entire State on 01°%' October, 2018. Fig.3 shows the isochrones of withdrawal of SW Monsoon 2018.
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Fig.3: Isochrones of withdrawal of Monsoon 2018
4. RAINFALL DISTRIBUTION OVER UTTARAKHAND DURING MONSOON - 2018:

The rainfall during SW monsoon season (June to September) for the State as a whole is as follows:

Met. Sub-division/ State Actual  Rainfall June- | Normal/Long Period Average (LPA)Rainfall | Departure from normal
September (in mm) June-September(in mm) (in %)
Uttarakhand 1194.3 1229.2 -3

@ NORMAL

W DEFICIENT

O LARGE DEFICIENT
W EXCESS

Fig. 4 Rainfall Distribution over the area of Uttarakhand




As seen in the table above, the seasonal rainfall over Uttarakhand State/ sub-division as a whole was 97% of its LPA. The
seasonal rainfall intensity distribution over the State was in the categories of excess, normal and deficient. Out of 13 districts of
Uttarakhand 03 districts received excess, 06 districts received normal and 04 districts received deficient seasonal rainfall. In terms
of area 23% area received excess, 46% area received normal and 31% area received deficient rainfall. In totality, the monsoon
rainfall was normal (-3%) over the state.

5. INTENSITY DISTRIBUTION OF RAINFALL DURING MONSOON-2018 OVER UTTARAKHAND:
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Fig. 5 Rainfall Intensity Distribution

6. MONTHLY DISTRIBUTION OF RAINFALL OVER THE STATE:

The monthly rainfall distribution of the state is given in a table below:

Met. Sub-division/ Month Actual Rainfall (in Normal or Long period | Departure from normal
State mm) average (LPA) (in (in %)
mm)
Uttarakhand June-2018 162.7 167.8
July- 2018 384.2 428.1
August- 2018 444.3 426.2
September-2018 203.1 207.1

From the above table, the monthly rainfall was normal over the state during the south-west monsoon season. The June
rainfall was 97%, July 90%, August 104% and September 98% of their respective monthly LPAs. The amount of rainfall (in terms of
% of LPA) was maximum in August and minimum in July. This year 23% area of Uttarakhand received excess, 46% area received
normal and 31% area received deficient rainfall. In this way, the performance of monsoon 2018 was normal (97%) over the State.



7. WEEKLY RAINFALL DISTRIBUTION:

Weekly rainfall distribution and departure over Uttarakhand Meteorological sub-divisions is shown in Fig. 6 and Fig. 7 below
respectively:
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Fig.6: Weekly Monsoon Rainfall-2018 over Uttarakhand

The weekly monsoon rainfall was more than normal over the State on 5 occasions, 1 in June, 1 in July 1 in August and 1 in
September, normal on 6 occasions, 2 in June, 1 in July and 3 in August and it was less than normal on other weeks. In terms of
percentage departure from normal, the weekly rainfall was large excess (= +60%) during 3 weeks, excess (+20 to +59 %) during 2
weeks, normal (-19% to +19%) during 6 weeks, deficient (-20% to -59%) during 4 weeks and large deficient (-60% to -99%) during
3 weeks. Thus, week by week monsoon rainfall performance was average.
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Fig.7 Weekly departure of the Monsoon Rainfall 2018 over Uttarakhand
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8. DISTRICT-WISE SPATIAL DISTRIBUTION OF RAINFALL MONSOON 2018
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Fig.8 District wise Spatial Distribution of Rainfall during monsoon 2018 over Uttarakhand

The maximum number of rainfall days was over Pithoragarh district (110 days) and minimum rainfall days were over
Hardwar district (69 days). Widespread to fairly widespread rainfall occurred on 50 days or more (maximum) in Bageshwar,
Chamoli, Champawat, Dehradun, Garhwal Tehri, Nainital, Pithoragarh, Rudraprayag and Uttarkashi districts and 41 days
(minimum) over Almora district.

9. DISTRICT-WISE HEAVY RAINFALL DISTRIBUTION MONSOON 2018
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Fig.9 District wise Heavy Rainfall distribution during monsoon 2018 over Uttarakhand

The maximum number of heavy rainfall days was over Nainital and Dehradun districts (16 days) and minimum over Almora
district (O day).



10. DISTRICTS WISE RAINFALL DISTRIBUTION (JUNE-SEPTEMBER) 2018:

The following table shows the district wise rainfall distribution for Uttarakhand:

Serial State/ Districts Actual Rainfall June- | Normal/ Long period | Departure from

No September (in mm) average (LPA) Rainfall | normal (in %)
June-September
(in mm)

1. Almora 550.8 858.4

2. Bageshwar 1492.7 858.4

3. Chamoli 1238.5 859.3

4, Champawat 1508.9 1319.7

5. Dehradun 1734.1 1802.1

6. Garhwal Pauri 786.8 12135

7. Garhwal Tehri 723.9 1047.1

8. Hardwar 1224.4 961.9

9. Nainital 1547.8 1439.1

10. Pithoragarh 1549.1 1687.9

11. Rudraprayag 1370 1671.1

12. Udham Singh Nagar 770.1 1119.9

13. Uttarkashi 1115.8 1148.6

Out of 13 districts, 4 districts viz. Almora, Garhwal Pauri and Garhwal Tehri Udham Singh Nagar received the deficient, 6
districts viz. Champawat, Dehradun, Nainital, Pithoragarh, Rudraprayag and Uttarkashi received the normal and 3 districts viz.
Bageshwar, Chamoli and Hardwar received excess rainfall in varying intensity. The actual rainfall of the season was maximum over
Dehradun (1734.1 mm) and minimum over Almora (550.8 mm) districts. However, in terms of % of the normal rainfall/ LPA,
Bageshwar district received the maximum 174% and Almora minimum 64%. Thus, monsoon 2018 has been a normal (-3%)
monsoon year for Uttarakhand.

11. Monthly district-wise rainfall (in mm) over Uttarakhand during Monsoon Season-2018

S.N. State/ Districts June (in Departure July (in Departure Aug (in Departure Sept (in Departure
mm) (%) June mm) (%) July mm) (%) Aug mm) (%) Sept
1 Almora 76.4 ‘
2 Bageshwar 140.8 ‘
3 Chamoli 202.0 ‘
4 Champawat 146.3 ‘
5 Dehradun 187.7 ‘
6 Garhwal Pauri 75.3 ‘
7 Garhwal Tehri 144.1 ‘
8 Hardwar 119.8 ‘
9 Nainital 192.6 ‘
10 Pithoragarh 231.5 ‘
11 Rudraprayag 302.5 ‘
12 | Udham Singh Nagar 473
13 Uttarkashi 162.6

B so%ormore [ 20%to59% [ 19 %to -19%

I 20 %to -59 % [ ]-60%orless



12. Weekly district-wise rainfall (in mm) over Uttarakhand during Monsoon Season-2018

6 13 20 27 04 11 18 25
Week Ending Jun- [ Jun- | Jun- | Jun- | Jul- [ Jul- | Jul- | Jul-
ALMORA 99 | 141|272 | 49 | 304 | 55 | 30.6 | 324
BAGESHWAR | 417 -ﬂ 13.3 | 15.8
CHAMOLI 32.7 | 35.3 | 41.2 | 185 39.4
CHAMPAWAT | 235 | 425 | 40.3 | 265 38.0 44.0
DEHRADUN 41.4 | 181 11.2
S:SSI\NAL 19.2 7.3 31.2 1 314 | 180 | 23.6 | 343
?S_T:IWAL 229 | 94 - 18.5 43.6 29 11.9
HARIDWAR 253 | 439 | 198 | 81 11 | 223 | 314
NAINITAL 29.8 | 40.2 45.2 205
PITHORAGARH | 248 | 34.1 23.9
RUDRAPRAYAG S 164 25.6
U.S NAGAR 69 | 335 | 13 | 04 0.0 35.7
UTTARKASHI ! 27.7 | 17.7 | 10.2 17.5
<10 mm 10-20 mm 20-50 mm

01
Aug-

08
Aug-

15
Aug-

22
Aug-

29
Aug-

45.9

50-100 mm -

31.2

34.5

30.4

8.0

35.9
19.6

9.1

5 12 19
Sep- | Sep- | Sep-
219 | 27 9.7
15.0
18.0 | 17.1
20.1
25.3
13.6 13.3
387 | 46 5.4
8.3 32.6
34.5
21.2
189 | 15.4
27.1 1.7
415 | 216

>100 mm -

13. Rainfall Map of Monsoon-2018 of different Districts of Uttarakhand Met Sub-division:
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