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HRA AFH o= faemar
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1. g8

AR AlgA e e (IMD) gfaor-ufReh Al ®g & i avt & Rffea
AR¥S AR AT TaTedcAD QEGAE SR HaT &1 GIR0-URE Al kg (S-
AdeR) &1 aul &1 garedcHs JaigAE &l RO # SR fRar Siar & ugel =T @
qagAe 3t #F AR gE TROT &1 QEIGA S # SR fhar Srar B

U AT &b QAgAE F fIT IMD H TAHFTST HITEIHT YaTAT YUl gRT
faFafof@a ura gdg@et &1 sudir fear o= § |
. 4. NGEGE 3afa
S0 vedifesd 3R AN U & ALY FHG Ade
dTgaTe (SST) UdoTaT

1. feaFar + Faa

2. ARG ol e #ATEIR W9 Ide dIuATd BT
3. ydl oo Aty |@Hg TR g WA + AT
4. |3 A QU ¥ FdT ag YA ST
5. |HFACINEI UATd 3TUT Sl A TWad + AT

2. {FCIRE yeiid 3R R ATRIR # Tg T amuA (ssT) At

HACEIT U AEEPR # 30 2015 & 37 Aar &1 o Rafaar aor |, ar Jos &
AES # UEs o S 3R EHFR 2015 dAh WA Tdg b UG TS| 3HD dle el Al @
Feufaal Faeik usa oo & R off uiia FEIIR &1 T Tde aruaa 3sf o aeeg
¥ 3F ¥ vid FEEPR A argssd Rufaat we A & Rufaat & wgeu ded
cRTdT &1 TSt & 3Hichsl & fARIVUT § IE UdT ToidT & [ FHD A H AlTHS H I 65
ufaera 3ra At aut & R =g a1 T § FA( LPA T < 96 ufavd ) W |
TIeifh, 37 At a¥ & 3Tl 71 gfaea auf & g Alage dr aut @@ a1 osas
3RF (LPA @1 >06 ufaerd) I | Alaga e gTAa Searg Az & Adaa#d
QAT ¥ Ul dolal & feh 3el el FEAfadl #Alge g & @€ # AN s dig A
ALIH B SN 3 39 g€ ENSO Y decyr BAfaAt & a9 | it gamaar gl

TAAE A g FATHIR A deey &g #AgawRiy fgya (10D) RAfaar yaer &1 #Aags
foere AT Alser ¥ UIed AdAdH YA 8§ AlAGA F] b AT A HHRIcHAD 10D &
RAUfaat & vadr & 3R 3TF I 395 FAGAR BIPY deEd @ Y HTT & |




gend 3R R FEROR & Wg Tde aga & RAfaai, v &7 § grid #ATEPR #
ENsO &1 Teufdar (3rar i ar o ), AR fcHASNT AT D Uael FT H
UHTiId el & fIT Sl Sl §, 37 #RA #igH faea fqermer gena 3R e #AsanR
& Tag A gag & Tufaat K aadar @ FRE W @

3. UANNcHAD JFTA (FUcs) fAbT Alse YaTATT YuTell (AAHA RS

HASe)

AT AT URASTAT & dod AR SSURhicadiT AlGA fa=ie = (1TM) g7,
gdl Tl HATerd, AR dA7 fagert & Fea-ifead Toaryg 3rgayre $hal & A HHIE
TATR HARATT FCHBTAA HIAH T P YA &4 & fow b AT Alser &1 fapra
B BT DR B @ & gb Tod ARG & TP a0 gaidA &g (NCEP) gRI
A ¥U ¥ Ofa gRAd q@iga yomel (CFS) & 3ada 3ed fafed JJauTa asidd &l
WAl T IRHD FAfHAT BT 3UANT A U a¥ 2016 I SfEIT-uiieh Alag aul &
qANTcH® YAl daR fear am=m|
HAGA [T AT TAhIT qalegaid Tomell U8 HTETRA GaioicHAe qalgAlT qoiel &
gar ger & fo5 @R S H av 2016 F HAga FG (F7 & RaFr) #H T quf e
Hafer #@ser FAT (LPMA) &1 111 % +5% gt /

4. ESSO-IMD gRT Y 9V 2016 # Gl&IUT-UMRET AlAg auT & YATeIcHS

Ereafy qaTATe &1 AR
(31) AFICHA® ¥U W, ATGA Fg D IO + 5% H A I F WY A daa
(LPA) & 106 % BT &I THGAT §| T U 3 1951-2000 dh &I 37afy & Safafy siraa
aut 89 e ¥
@) FHD U & fau Al aof (@ ¥ RBarR) & for 5 A0 & Greyarn
(Probability)qaig#T A gear = &

auT e & QATgHATS HEAAT | Seraraides GHI

Aon li logical

(LPA 3T %) (Forecast (Climatologica

Probability) (%0) Probability) (%0)
Fq\?f >90 1 16
AT § HH 90-96 5 17
AT 96-104 30 33
AT § &S 104-110 34 16
HAH >110 30 17

IMD qaieg#Ted & @Y TROT A S 2016 F 3HUSC YA S M| 3USE GalgHA
& WY, AT ¢ & o #Af¥e awt (Fors IR erEd) & v e @ gaigaa g
HRA & IR Hiomferd &3 d Al (Je-FdeaR) aut @1 gaiger /it Sy am|
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Ministry of Earth Sciences
INDIA METEOROLOGICAL DEPARTMENT
Long Range Forecast

For the 2016 Southwest Monsoon Season Rainfall

1. Background

India Meteorological Department (IMD) issues various monthly and seasonal operational
forecasts for rainfall during the southwest monsoon season. Operational forecasts for the southwest
monsoon season (June — September) rainfall are issued in two stages. The first stage forecast is
issued in April and the second stage forecast is issued in June.

IMD’s Ensemble Statistical Forecasting system for the April forecast uses the following 5
predictors.

S. No Predictor Period
1 The Sea Surface Temperature (SST) GrgQient December + January
between North Atlantic and North Pacific

2 Equatorial South Indian Ocean SST February

3 East Asia Mean Sea Level Pressure February + March

4 Northwest Europe Land Surface Air Temperature January

5 Equatorial Pacific Warm Water Volume February + March

2. Sea Surface Temperature (SST) Conditions in the equatorial Pacific & Indian Oceans

The El Nino conditions over equatorial Pacific Ocean that established in April, 2015 reached to
strong condition in July and peaked in December, 2015. Thereafter, the El Nino conditions started
weakening even though Sea Surface Temperatures over the Pacific Ocean are still above normal.
The atmospheric conditions over the Pacific also reflect patterns consistent with the El Nifio
conditions. Analysis of previous data suggests that monsoon season rainfall over the country as a
whole was deficient or below normal (<96% of LPA) during 65% of the El Nino years. However,
during 71% of the years followed by El Nino years, monsoon was normal and above (296 % of LPA).
The latest forecast from the Monsoon Mission Coupled Climate Model indicates that El Nino
conditions to weaken to moderate to weak levels during the first half of the monsoon season and
ENSO neutral conditions likely to get established thereafter.

At present, neutral Indian Ocean Dipole (IOD) conditions are prevailing over the Indian Ocean.
The latest forecast from the Monsoon Mission Coupled Climate Model indicates positive 10D
conditions are likely to establish during the middle of the monsoon season and weaken to neutral
conditions thereafter.



As the sea surface temperature conditions over the Pacific and Indian Oceans
particularly the ENSO conditions over the Pacific (El Nino or La Nina) are known to have
strong influence on the Indian summer monsoon, IMD is carefully monitoring the sea surface
conditions over the Pacific and the Indian oceans.

3. Experimental Coupled Dynamical Model Forecasting System (Monsoon Mission Model)

Indian Institute of Tropical Meteorology (IITM), Pune, Ministry of Earth Sciences, has been
coordinating and working along with different climate research centers from India and abroad on the
development of a coupled model for the forecasting of Indian summer monsoon rainfall under the
Monsoon Mission project. The latest high resolution research version of the Coupled Forecasting
System (CFS) originally developed by the National Centers for Environmental Prediction (NCEP),
USA has been used to generate experimental forecast for the 2016 southwest Monsoon season
rainfall using the February initial conditions.

The experimental forecast based on the Monsoon Mission coupled dynamical model suggests
that the monsoon rainfall during the 2016 monsoon season (June to September) averaged over the
country as a whole is likely to be 111% * 5% of long period model average (LPMA).

4, Summary of the ESSO-IMD’s Operational long range Forecast for the 2016 Southwest
monsoon rainfall

(a) Quantitatively, the monsoon seasonal rainfall is likely to be 106% of the Long
Period Average (LPA) with a model error of + 5%. The LPA of the seasonal rainfall over the
country as a whole for the period 1951-2000 is 89 cm.

(b) The 5 category probability forecasts for the Seasonal (June to September) rainfall over the
country as a whole is given below:

Rainfall Range Forecast Climatological
category (% of LPA) Probability (%) | propanbility (%)
Deficient <90 1 16

Below Normal 90 - 96 5 17
Normal 96 -104 30 33
Above Normal 104 -110 34 16
Excess > 110 30 17

India Meteorological Department will issue the update forecasts in June, 2016 as a part of the
second stage forecast. Along with the update forecast, separate forecasts for the monthly (July and
August) rainfall over the country as a whole and seasonal (June-September) rainfall over the four
geographical regions of India will also be issued.



