INDIA METEOROLOGICAL DEPARTMENT
(MINISTRY OF EARTH SCIENCES)
SOUTHWEST MONSOON-2015
END OF SEASON REPORT
FOR
UTTARKHAND STATE
HIGHLIGHTS

» For the state as a whole, the rainfall for the season (June-September) was 72% of its long period average (LPA) and thus
categorized as a deficient monsoon.

» Monthly rainfall over Uttarakhand as a whole was 111% of LPA in June, 79% of LPA in July, 72% of LPA in August and 25%

of LPA in September respectively.

Out of the total 13 districts of Uttarakhand 03 districts received normal seasonal rainfall and 10 districts received deficient

seasonal rainfall.

Monsoon current advanced over Uttarakhand on 24" June, 2015 about 2 days later than its normal date of 22" June and

covered the entire State on the same day.

The monsoon activity over Uttarakhand was mostly weak/subdued during later half of August and the September.

Withdrawal of monsoon from Uttarakhand commenced on 29th September and it withdrew from the entire State on the same

day.

During the monsoon season 2 Cyclonic Storms [‘Ashobaa’ (7-12 June) & ‘Kemon’ (26 July—2 Aug.)], 3 Deep Depressions, 3

Depressions and 3 low pressure areas formed.
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1. ONSET OF SOUTHWEST MONSOON - 2015

The southwest (sw) monsoon 2015 set in over Kerala on 5th June, 4 days later than its normal date of 1st June. The SW
monsoon also advanced into entire south Arabian Sea, some parts of central Arabian Sea, entire Lakshadweep area, some parts of
coastal & south interior Karnataka and Tamil Nadu, most parts of south Bay of Bengal, some parts of westcentral Bay of Bengal
and some parts of northeast Bay of Bengal on the same day. The advanced of SW monsoon was almost consistent along west
coast due to formation and northwestwards movement of cyclonic storm ‘Ashobaa’ over Arabian Sea whereas it advanced
gradually over rest peninsula and Bay of Bengal till13th June. Till 13" June the SW monsoon had covered central Arabian Sea,
some parts of north Arabian Sea, south Peninsula upto 20° N, and most parts of northeast India. The advance of southwest
monsoon was slow thereafter and it covered some more parts of north Arabian Sea, most parts of peninsula, some parts of south
Madhya Pradesh, Chhattisgarh, entire Odisha and West Bengal till 21%' June. The simultaneous formation of two intense low
pressure systems one in Arabian Sea (Deep Depression) and another in Bay of Bengal (Depression) towards the end of third week
of June helped rapid advance of sw monsoon. The sw monsoon covered some more parts of north Arabian Sea, most parts of
Gujarat, Madhya Pradesh, and Bihar, some parts of East Uttar Pradesh and entire Uttarakhand, Himachal Pradesh and Jammu &
Kashmir by 24" June. It further advanced into remaining parts of the country by 26" June and thus covering the entire country.

The isochrones of advance of SW monsoon over the country are shown in Fig.1.
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Fig.1 Isochrones of advance of SW Monsoon 2015




2. CHIEF SYNOPTIC FEATURES OF SW MONSOON - 2015:

The monsoon advanced over Uttarakhand after the 3" week of June. Consequently, the rainfall in 1% half of June remained
scanty. The rainfall picked up rapidly with the advance of monsoon current over Uttarakhand on 24™ June. The advance of
monsoon over Uttarakhand was associated with the movement of a low pressure system from Arabian Sea over northwest Madhya
Pradesh & neighbourhood and subsequently over west Uttar Pradesh & neighbourhood and its interaction with Western
Disturbance (WD) during 24™ to 26™ June. The axis of monsoon trough got fully established on 26" July 2015 and remained north
of its normal position till 30™ June. The June monthly rainfall became normal due to good rains from these systems. Subsequently,
the rainfall activities continued to remain near normal till the middle of August due to passage of Western Disturbances (WD) over
western Himalayan region and their interaction with occasional formation/movement of cyclonic circulation in lower levels over
Punjab, Haryana or West Uttar Pradesh or the monsoon trough.

The Weak monsoon activity over Uttarakhand during later half of August (after 19™) and September was due to the shifting
of MT very close to foothills or almost over western Himalayan region on most of the occasions and thus cutting normal
southeasterly wind flow over Uttarakhand. Moreover, the movement of most of the Lows and Depressions and their remnant
remained south of normal position of monsoon trough.

During the season, 11 low pressure systems (LPS) formed out of which 8 intensified into Depression, deep depression or
cyclonic storms. Two LPS intensified into cyclonic storms ‘Ashobaa’ (7—12 June) & ‘Kemon’ (26 July—2 Aug.) over Arabian Sea and
Bay of Bengal respectively and 3 as Deep Depressions with one over Arabian Sea (22-24 June) & 2 over land (27-30 July & 16-19
Sept.). The 3 Depressions of which 2 formed as land Depression over Jharkhand and neighborhood (10 —12July) and over East
Madhya Pradesh and adjoining Chhattisgarh (4 Aug.) and one formed over Bay of Bengal (20 —21June). The remaining 3 were low
pressure areas.

Fig.2 shows the track of intense low pressure systems formed during Monsoon 2015.

TRACKS OF INTEMNSE LOW PRESSURE S3YSTEMS FORMED DURING THE SW MONSOON SEASCON 2015

35.0
1) Track of cyclonic storm 'ASHOBAA (7-12 June), 2) Depression (20-21.June)
3) Deepdepression (22-24 June), 4) Depression (10-12 July),
5} Cyclonic Storm 'KOMEN" (26 Jul-2 Aug), 6) Deep Depression over Land (27-30 july)
7y Depression (4 Aug.03-12z) 8) Deep Depression (16-19 Sept. )
30.0
N "-.'.II 'i-_:
Caomooz Q1
Pard
N\ 2907
"'\ - - . i I:fr\\;*-hl
- - —— ' -
7.0 4— o . T‘ i ) —
A \ & - C B
\ ( 1 o <o R Cn
“‘\nl ~—bus . O® PP e 1._‘1‘5-; 40f7,212,00
R mE " oo &5 ' W S an
12;5([1&,[2-:’,/@‘,2; ‘\,.Jﬂ”ﬂ'ﬂ 7 - < P 0,002 (g
- i €O O - 2671227 O
/ - - T oqpmpyieeoe @@ O @ 2UBL L  2gT
200 4 (u ar 23600} 18/5 At S o R o287 122 \_
_} 11/8,18z(DD) { 2206(03z,122)D | 16/5,08z - \k
~ E 8 20 \nl
4 B/5,00=z(DD) . = |
g k J II| _,-"(J l."l
* \\ /_"/_ —
15.0 [ {
OIS (D) \ |
! i
| {
\ /
— CYCLONIC STORM \'-. \
L DEFRESSION, DD \ /“I
) POSITION AT 0300 UTC \ -
g___.’
@ POSITION AT 1200 UTC
(& SAME POSITION AT DIFFERENT
UTCs
oo FOINT OF DISSIFATION
E-I:I T T T T T T T
55.0 60.0 65.0 70.0 7a.0 &0.0 85.0 500 E §95.0

Fig.2 Track of intense low pressure systems formed during Monsoon 2015.

3. WITHDRAWAL OF SOUTHWEST MONSOON:

The rainfall activity was very weak/ subdued in Uttarakhand during September. A change in the lower tropospheric wind flow
pattern over Uttarakhand from southeasterly to northwesterly from 23™ September onwards and the development of anti-cyclonic
circulation over west Rajasthan in lower levels from 1%t week of September made conditions favorable for the withdrawal of
southwest monsoon from Uttarakhand. Consequently, SW monsoon withdrew from most parts of Uttarakhand on 29" September.
Fig.3 shows the isochrones of withdrawal of SW Monsoon 2015.
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Fig.3: Isochrones of withdrawal of Monsoon 2015

4. RAINFALL DISTRIBUTION OVER UTTARAKHAND DURING MONSOON - 2015:

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

Met. Sub-division/ State

Actual Rainfall
September (in mm)

June-

Normal/ Long Period Average (LPA)
Rainfall June-September(in mm)

Departure from normal
(in 0/0)

Uttarakhand

881.6

1229.2

-28

NORMAL
m DEFICIET

SCANTY
m 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 72% of its LPA. The
seasonal rainfall intensity distribution over the State was in the categories of normal and deficient. Out of 13 districts of Uttarakhand
3 districts received normal and 10 districts received deficient rainfalls. In terms of area only 23% area received normal and 77%
area received deficient rainfall. In totality the monsoon rainfall was deficient (-28%) over the state.




5. INTENSITY DISTRIBUTION OF RAINFALL DURING MONSOON-2015 OVER UTTARAKHAND:

UTTARAKHAND
RAINFALL INTENSITY DISTRIBUTION
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6. MONTHLY DISTRIBUTION OF RAINFALL OVER THE STATE:

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

Fig. 5 Rainfall Intensity Distribution

Met. Sub-division/ Month Actual Rainfall (in | Normal or Long period | Departure from normal
State mm) average (LPA) (in (in %)
mm)
Uttarakhand June-2015 187 167.8 11
July- 2015 337 428.1 -21
August- 2015 305 426.2 -28
September-2015 52.6 207.1 -75

From the above table, the monthly rainfall was normal over the state during June and deficient in July, August &
September. The June rainfall was 111%, July 79%, August 72% and September 25% of their respective monthly LPAs. The
amount of rainfall (in terms of % of LPA) was maximum in June and minimum in September. This year 77% area of Uttarakhand
received deficient rainfall and only 23% area received the normal rainfall. In this way the performance of monsoon 2015 was mainly

poor over the State.




7. DISTRICTS WISE RAINFALL DISTRIBUTION (JUNE- SEPTEMBER) 2015:

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

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

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

1. Almora 630 858.4

2. Bageshwar 795.4 858.4

3. Chamoli 939.9 859.3

4. Champawat 1062 1319.7

5. Dehradun 1268.1 1802.1

6. Garhwal Pauri 778 1213.5

7. Garhwal Tehri 562.5 10471

8. Hardwar 761 961.9

9. Nainital 1268.8 1439.1

10. Pithoragarh 827.5 1687.9

11. Rudraprayag 1016.4 1671.1

12. Udham Singh Nagar 730.4 1119.9

13. Uttarkashi 861.5 1148.6

From the above table, it is clear that the rainfall distribution was uneven over the State. Out of 13 districts, only 3 districts viz.
Nainital, Bageshwar and Chamoli received the normal rainfall and rest 10 districts received deficient rainfall in varying intensity.
The actual rainfall of the season was maximum over Nainital (1268.8 mm) and minimum over Garhwal Tehri (562.5 mm) districts.
However, in terms of % of the normal rainfall/ LPA, Chamoli district received the maximum 109% and Pithoragarh minimum 49%.
Thus, monsoon 2015 has been a deficient (-28%) monsoon year for Uttarakhand.

8. 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-2015 over Uttarakhand



The weekly monsoon rainfall was more than normal over the State on 3 occasions, 1in June, 1 in July and 1 in August and it
was less than normal on other weeks. In terms of percentage departure from normal, the weekly rainfall was excess (= 20%) during
1 week (during 25" June -1% July it was 137%), normal (-19% to +19%) during 5 weeks, deficient (-20% to -59%) during 4 weeks
and scanty (-60% to -99%) during 8 weeks. Thus, week by week monsoon rainfall performance was mostly poor.
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Fig.7 Weekly departure of the Monsoon Rainfall 2015 over Uttarakhand

9. DISTRICT-WISE SPATIAL DISTRIBUTION OF RAINFALL MONSOON 2015
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Fig.8 District wise Spatial Distribution of Rainfall during monsoon 2015 over Uttarakhand



The maximum number of rainfall days was over Pithoragarh district (87 days) and minimum rainfall days were over Hardwar
district (49 days). Wide spread to fairly wide spread rainfall occurred on 50 days or more (maximum) in Dehradun, Nainital,

Pithoragarh and Uttarkashi districts and 21 days (minimum) over Hardwar district.

10. DISTRICT-WISE HEAVY RAINFALL DISTRIBUTION MONSOON 2015
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The maximum number of heavy rainfall days was over Nainital district (10 days) and minimum over Bageshwar and
Pithoragarh districts (1 day each).

11. Weekly district-wise rainfall (in mm) over Uttarakhand during Monsoon Season-2015

Fig.9 District wise Heavy Rainfall distribution during monsoon 2015 over Uttarakhand
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12. Rainfall Maps of Monsoon-2015 of different Districts of Uttarakhand Met Sub-division and different
Met Sub-divisions of India.

INDIA METEOROLOGICAL DEPARTMENT
MC DEHRADUN

Rainfall % Departures from the Long Period Averages
for Districts in UTTARAKHAND

PERIOD : 01.06.2015 - 30.09.2015

LEGEND: [[] EXCESS [+20% OR MORE] [[] NORMAL [+19% TO -19%] [] DEFICIENT [-20% TO -59%)
[] scanTy (60% T0-992%)  [] NO RAIN [-100%] [Jno DATA

WOTE: Percentage Departures of Rainfall are based on operational data.



