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Operational LRF activities at NEACC
in support of North Eurasian Node of ArcRCC-N



LRF technology at NEACC
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Updating of computational facilities at
Roshydromet

New supercomputer complex (2018) has been facilitating operational LRF work at GPC-Moscow and
NEACC

- increased storage of forecast and monitoring information

- increase of resolution of dynamical model forecasts

- optimization of LRF technology
Peak
Performa
nce RAM TB/
Center System Cores Storage
TFlops GB per core
(1012
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XC40-LC 36 (Usa) 3000
GPC-Moscow
Bull S6 384/38 s |
13 4/10
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The list of LRF products available at NEACC to support Northern Eurasian node

Climate forecast information

- Forecasts at subseasonal — seasonal scale on the basis of
SL-AV and MGO models (maps, surveys, numerical data)
- Circulation Indices
- Intraseasonal forecasts (at weekly time scale)
- Outlooks of seasonal forecasts
- Consensus winter and summer forecasts from NEACOF sessions

Forecasts verification
- Skill scores of operational forecasts
- Skill scores of retrospective forecasts

http://seakc.meteoinfo.ru/ Pyc

http://neacc.meteoinfo.ru/ Eng



http://seakc.meteoinfo.ru/
http://neacc.meteoinfo.ru/

NOI‘ﬂ] EUIJ/&SM} http://neacc.meteoinfo.ru/ - English version of NEACC website

C]imafte C@HU‘@ http://seakc.meteoinfo.ru/ - Russian version of NEACC website

NEACC since 2015 has started to deliver climate forecast products over Arctic
region in operational regime

WMO OMM

Monthly to seasonal multimodel forecasts g . . . ided b
(SL-AV + MGO models) of basic LRF products for Arctic region provided by NEACC
meteorological parameters with monthly Forecasts of climate indices (including Arctic
update Oscillation Index, Polar Oscillation Index) _ .
. 1 R with monthly update Subseasonal forecast§ of bgsnc meteorologlcal
Porecast period: damuary February April 2018 parameters over Arctic region with weekly update
Deterministic HMC (tsrf) Week f {18.01—256.01.2018) HYC (tsrf) Week 4 (05.02—15.02.2018)
forecast of air 1 month 2month 3 month 4 month 1 ce3zon 2 season p BT
temper‘ature for EA -1,14 0,93 0 -0,51 -0,22 0,36
JFMA 2018 WA -1,54 -1,04 -1,3 -1,61 -1,88 -1,79
EU -0,65 1,52 -0,39 -1,47 -1,25 -1,57
WP -1,13 -1,98 -0,59 0,5 -1,57 -1,01
PNA L
-0,23 -1,96 -0,33 -0,32 -1,03 -1,43 HMC (isvy) Week E6.0f—07.08.2018)
NAO 1,01 0,99 0,18 1,53 1,17 1,3 :
POL 0,09 0,26 -0,45 -0,34 -0,01 -0,16)
Comgeaite probabilities of cetegorionl forcecst ouigames for AOS 073 058 036 035 am 057

Forecast period: January February April 2618
¥

EA - East Atlantic Oscillation

Probabilistic forecast

of precipitation for WA - West Atlantic Oscillation HMC—ar 02.2018) 2.2018)
JFMA 2018 EU - Eurasia Pattern i
WP - West Pacific Oscillation :
PNA - Pacific — North American Pattern 1
e NAO - North Atlantic Oscillation ’
o POL - Polar Oscillation -2
ﬁ?w porme AOS - Arctic Oscillation -

Near normal
Above mormal
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Climate Centre

Forecast Verifications Monitoring Climate Projections Training NEACOF

Monitoring

Climate Watch Advisory

= Climate Watch Advisory

# Climate monitoring

= Express monitoring 11.02.2019: Temperature will be below normal in the southern regions of the Siberian Federal District.

= Monitoring of climate extremes 01.02.2019:Temperature will be below normal in the Siberian Federal District.

m Satsilits monitaring of sea ice and snow 25.01.2019:_Temperature will be below normal in Murmansk region and the Siberian Federal District.
cover dynamics

04.12.2018:_Temperature will be below normal in the central and southern regions of the Siberian Federal District.

;’ ~P|4 CLIMATE WATCH ADVISORY / *‘:} w:g gﬁ :I;i Q Precipitation will be above normal in Far East regions.
P {ﬁ RCC-Netwark

Precipitation will be below normal in the central regions of Russia and the northwestern regions of

TEMPERATURE WILL BE SIGNIFICANTLY BELOW NORMAL

-

;31 The forecast (fl‘OIIl 08.02.2019) for the next week (ﬁ“ 14_02'19) shows anomalously cold weather for Temperature will be significantly above normal over the most of the Northwestern federal district of Russia.
" * southern regions of the Siberian federal district, the republic of Buryatia, the north-western regions of prolongation of abnormally, cold temperature for the northern regions of European Russia, the Urals and
Kazakhstan and Mongolia. The most significant anomalies are predicted to 12-14°C below normal.
\«_‘ WEEKLY DETERMINISTIC FORECASTS OF TEMPERATURE ANOMALIES Prolongation of abnormally cold temperature for European Russia.
o (HYDROMETEOROLOGICAL CENTRE OF RUSSIA (SL-AV) and MGO MODEL)
o
"‘F‘x'\ Composite probabilities of categorical forecast outcomes for Prolongation of abnormally cold temperature for European Russia.
‘”,':‘\‘ T2m anomalies. Producer: HMC+MGO ) ) ,
,1 Forecast period — WEEK 1, initial data: O07february 2019 Prolongation of abnormally cold temperature for the northern and eastern regions of the European Russia.
--Tc, Temperature will be significantly below normal for the most part of the European territory of Russia, _the
B ,_Belarus and Ukraine.
= |
krg Prolongation of the cold spell in the southern regions of Far East.
)‘ |
! .‘ A cold spell in the southern regions of Far East.
.nt | ..
-.'?4 - - PR T . PECE— . N . “ . - — —
=T 1205 149E 160F

Below normal Pg MNMokasa

Near normal

A
I

.

ASIA Cf

K ;’s 0.98 097 0.98 0.69
| 096 097 08 099 Abave: mormel
=l
-.‘Mu |
sl § Abnormal cold weather Abnormal hot weather
4.{":{” At a period (from October to March) when the mean daily temperature At a period (from April to September) when the mean daily temperature
»;5 anomalies are less than7 °C during the 5 or more days. anomalies are more than7 °C dunng the 5 ormore days.
: The dang ph are the ph of weather which & ity, duration and time of threat of a security of people, as well astheycan
_wm|  causesignificant damage to branches of . The list of the typtcal dangetous phenomena which are usedmd specified by the local temitorial
:;' hydrometeorological services of Russia Federation is located on the web site of the Hydrometeorological centre of Russia: hitp://meteoin fo.ru/hazards-definitions
"

http://neacc.meteoinfo.ru



Skill scores of monthly-seasonal forecasts

Operational forecasts Hindcasts

FOrecast Vermcanons

Skill scores of seasonal forecast
Date Region Parameter )
| 20160501 ¥ || GLOBUS v || H500 +|| Upload |

ANONALIES h500 (GFK) NI 2016 MNonth 1
OFSERVED ANONALIES

Parameter: H500
Region: GLOBUS (90S - 90N; 0 - 360)
Date: 2016-05-01

Verifications
Model Maps
ROC_Al ROC_N | ROC_B | RO |ACC | RMSE
May 2016
PLAV 0.8 0.7 079 |063| 063 | 325 | =P
MGO 0.88 0.72 084 |065| 073 | 2925 | @D
PLAV+MGO | 0.88 074 085 | 066 072 | 29.19 W
June 2016
PLAV 077 0.64 086 |074] 053 | 3833 W
MGO 0.78 0.65 083 | 065] 0.68 | 3547 m
PLAV+MGO | 0.79 0.67 088 |0.74] 0.66 | 35.81 W
July 2016
PLAV 069 | 063 | 076 [063| 046 | 28561 | QT
MGO 067 | 061 | 071 [055]| 028 | 31.94 | QI
PLAV+MGO | 069 | 064 | 077 |064| 041 | 2022 | QEIISID
Season
PLAV 083 | 075 | 089 |o084]| 08 | 1752 | QNI
MGO 084 | 074 | 083 [071]| 071 | 205 | QI
PLAV+MGO | 087 | 077 | 088 | 08 | 08 | 18.04 | QEITTD

__below normal ___near noramal above normal

Skill scores:



Research aimed at LRF improvement at
NEACC



Skill scores (ACC) of some GPCs models
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MOS scheme for deterministic seasonal forecasts used at
NEACC to increase forecast quality

Operational \
Hindcasts of T2m, forecasts of T2m, :
H500, PRSML NCEP/DOE H500, PRSML Observatlona
from SI-AV data from SI-AvV | station data

Optimal statistical linear Statistical correction of operational
relationships between forecasts based on linear relationships
hindcast and reanalysis data between hindcast and reanalysis data

Visualization of forecast fields

AETEPMUHWCTCKWX MPOrHO30B HA 4 MECALIA MO MOOENW MNIAB

_ : e
\ Calculation of skill scores CTATHCTVMECKAR KOPPEKLU

rog, Mecal, YMCNO Havana nporHosa

‘2018 v] ‘ & '] (IE 4TEeHMe NPOrHOCTUYECKVX Monen

BXCIHEIE JAMRHEIE

pacueT cTat, KoppekLun

cTapblil xuunxacr\v\ peaHanus 1981-2010 v—‘

HOBbIN XUHAKACT HOBbI peaHanua

Interface program for statistical correction of model — e

outputs Gt

CesepHas EBpasus vJ rpachuieckoe npeacTasneHue
ApkTuka




How much does MOS approach improve
seasonal hindcasts from SI-AV model in
Arctic region?

RMSS =1—(1— MSSS)"?

RMSS of SL-AV model forecast of T2m
anomaly

Hindcast data were used for
period from 1982 to 2010

RMSS of corrected SL-AV model forecasts
of T2m anomaly




8

‘ T2m anomaly forecast from SI-AV

T2m anomaly from NCEP/NCAR data

Hosa6pb. RMSS. Peananua




Added value of using MOS approach for operational seasonal forecasts

Operational SI-AV forecasts were used for period
from 2015 through 2018

Lead time ACC r RMSSS Kss
1 mon 0.09 0.11 -0.08 0.11
2 mon 0.16 0.06 0.08 0.06
3 mon 0.11 0.07 0.03 0.06 g
4 mon 0.09 0.12 0.01 0.09
Season 0.09 0.10 0.13 0.09

The largest improvements are revealed for
transition seasons — autumn and spring.

50 100 150 200 250 300
AONroTA



Simulation of Arctic Oscillation variability by SI-AV model

AO index, DECEMBER

AO index, JANUARY

REAN
PLAV

2 . . . .

1985 1990 1995 2000 2005 2010
year

AO index, FEBRUARY

. . . .
1985 1990 1995 2000 2005 2010
year

AO index, DJF

a3 | H . \
1985 1990 1995 2000 2005 2010
year

December  January

2 . . \ .
1985 1990 1995 2000 2005 2010
year

February DJF

AO 0.60 -0.21 0.10 0.2

Arctic oscillation index reflects main
features of large-scale circulation pattern
in Arctic region and high latitudes of

Northern Hemisphere.

Positive AQ and NAO states are characterized by a strong
atmospheric high-pressure center (H) in the subtropics ) and a
strong low-pressure center (L) in the subarctic €. The positive AO is
also associated with a strong polar vortex €), which constrains cold
Arctic air to the north € and allows warm air from southern latitudes
to reach far north into the U.S. and Europe. Under these conditions, the
jet stream and the typical track of storms follow a northeastward path
across the Atlantic, delivering warmth and moisture to northern Europe.

° Arctic Oscillation

Q) Vorth Atantic Oscilation

Arctic air
constrained

Negative AO and NAO states are characterized

by weaker atmospheric pressures in the subtropics €) and the
subarctic €). The negative AQ is also associated with a weakened polar
vortex €), which allows cold air to invade south across the U.S. and
northern Europe €. Under these conditions, the jet stream takes a
more sinusoidal path, dipping south over the eastern US,, cresting over
the Atlantic Ocean near Greenland, then dipping again toward southern
Europe. Storms tend to follow a more direct, eastward path across the
Atlantic, bringing moisture to southern Europe.

° Arctic Oscillation
° North Atlantic Oscillation

Relatively mild
Arctic air ;

h  Midand
wet



Influence of AO on air temperature regime during boreal winter in northern Eurasia
from NCEP/NCAR and SI-AV data

Correlations between T2m-PLAV and AO-PLAV, DECEMBER
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Availability of climate projections information and data through NEACC website
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NEACC Long-Range Forecasts Forecast Verifications Monitoring Data Climate Projections Training NEACOF

» Data of Coupled Climate Model INM RAS

= Climate change projections for Russia and Central Asia
States

» WCRP Seasonal Prediction Position Paper (_.pdf-format,
0.95Mb)

B ®@opmz ans zznon. xlsy 'E PeueHzua ABayn,

Climate Projections

Data of Coupled Climate Model INM RAS

Description of the CCM INM RAS and model experiments, selec
publications

Short descripfion of the model inmem3.0 and model experiments.
Timetable of the model experiments

Volodin E M. Diansky N A "Prediction of the climate change in 19-22th centuries using_coupled climate mod

Volodin EM., Diansky N.A. "ENSO reconstruction in the Coupled Climate Model".

Voledin E.M."Simulation of the modern climate. Comparison with observations and data of other climate mod

Volodin E.M "Reliability of the future climate change forecasts”.

1D data
Globally-averaged fields
2D data
Select data cross-section:
Latitude-Longitude
Latitude-Level
Next >
~ TekcT cTatel (1).docx ~ WMOQ EMLN Up...docx a: MOopMa AnA 3anon...xlsx ™

B % ® o ® | @ ¢

& Pabora c sospamen... » Opyrne saknagk

-
Cc O W 1 (0]
' ann-anano.. P Moroas w Knmear - €3 ECMW u.. [l Mettd » Educa B meactof Medelst )
Institute of Numerical Mathematics Russian Academy of Sciences
119333, Moscow, ul. Gubkina, 8. Phone: (495) 938.17.69, fax: (495) 938.15.12
RUS | ENG
Data of Coupled Climate Model INM RAS
2D data ( longitude)
Data specifications
Region specifications ¥
Latitude Longitude
Southemmost Westemmont
90 {from 90 to 90) 180 (from -180 to
[ Northemmont 180)
90 (from -90 to 90) Easternmost
180 (from -180 0
180)
First experiment ¥
Control run, (1871-2000)
Modelling of climate of the 20th century. (1871-2000)
Scenario A18 (2001-2200)
Sceonario A2. ( 2200) * Single experument
Scenarlo B1 (. 2200)
Scenarlo 2000 (2001-2100) V.
Livminternet Zl yuacTHIK £T8S
0g CEAKO®-16 Npor...doc | Mokasats Bce |




Training activities in LRF area



Mandatory Functions of NEACC
on Training in the use of RCC products

- Training courses on LRF topics (irregular);
- Consultation of NHMSs for clarifications of seasonal forecasts in area of interest (upon request);

- NEACOF sessions include training component (at regular time scale)

North Eurasia

Climate Centre

NEACC ’ Long-Range For t: Fi t Verificati ‘ Monitoring Data ‘ Climate Projections Training ’ NEACOF

NEACOF

North Eurasian Climate Outlook Forum

= The fifteenth session of North Eurasia Climate Outlook Forum (NEACOF-15)
» The fourteenth session of North Eurasia Climate Outlook Forum (NEACOF-14)
» The thirteenth session of North Eurasia Climate Outlook Forum (NEACOF-13)
= The twelfth Regional Climate Outlook Forum (NEACOF-12)

= The eleventh Regional Climate Outlook Forum (NEACOF-11)

» The tenth Regional Climate Outlook Forum (NEACOF-10)

« The ninth Regional Climate Outlook Forum (NEACOF-9)

= The eighth Regional Climate Outlook Forum (NEACOF-8)

» The seventh Regional Climate Outlook Forum (NEACOF-7)

» The sixth Regional Climate Outlook Forum (NEACOF-6)

= The fifth Regional Climate Outlook Forum (NEACOF-5)

» The forth Regional Climate Outlook Forum (NEACOF-4)

» The third Regional Climate Outlook Forum (NEACOF-3)

= The second Regional Climate Outlook Forum (NEACOF-2)

= Tha firet Raninnal Climata Nutlank Farim (INFACNE.1)




CST and NEACC Resources

CST )Climate Services Toolkit) is a
suite of guidance, procedures and
instructions, data, software tools,
training resources, and examples for
enabling climate services at global,
regional, and national levels

Training module of NEACOF-15 included CST
overview

Novermnber 7, 2018 r.

Training module:
Introduction to some applications and software packages in support
of climate services

Chair: V.Mirvis Co-chair: D. Baidulloeva

10.00-10.30 [ Evaluation of snow cover to predict the seasonal water content of
rivers in Central Asia using the MODSNOW-Tool.

Demonstration of basic functions.

A. Gafurov, consultant of the CAMP4ASB project

10.30-11.00 [ Climate Services Toolkit developed by the WMO (Climate Services
Toolkit CST).

Demonstration of basic functions.

V.Khan on behalf of TT CST WMO

11.00-11.30 Program complex "Long-term forecaster"

Demonstration of basic functions.

V.Yu. Tsepelev (North-Western UGMS, RSHU)

The CST main target audience is National
Meteorological and Hydrological Services and
associated RCCs with end user beneficiaries
represent by five GFCS priority sectors.

* |n collaboration with NEACC, CST will make
regional recommendations for climate
service tools

Feedbacks from participants
of NEACOF-15 were collected
for improvement of CST
functionality




Materials of NEACOF session (research papers and technical notes) have been published
in special issues of scientific-technical journal “Hydrometeorological Forecasting and
Research ” (former “Trudy Gidrometcentra Rossii”)

e A The special volume with
outcomes of NEACOF-15 held in
November 2018 will be published
in March 2019.
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Young Scientist School and

Conference on

(CTP

Computational Information
Technologies for Environmental

Sciences CITES-2019

27 May - 6 June 2019
Moscow, Russia

The theme of the school is subseasonal to decadal (520)
weather and climate predictions. The school will cover
aspects fromn modelling and data assimilation to forecast
information delivery and relevant practical applications.

Description: Topics:
Racenily, fie accumcy of 520 predichiors hove  * Subsoasonal pradiction;
ignii advaraed, fing poanbid | L
:Iamﬁmphm prodichabiiey, sch o S2onal predichion:

inleencfions of o aoimoephane wih e ocoon, = Inferonnual prediction;

senica, lond sudfooe, and infemal ]

mmmuﬂﬂﬂyuhmmmmm. * Earih system modaling

Tha ewant l:il:\ﬂ'lpfilﬂl- a onewaek school with = Prochicd lioas of b forgooss.

lochures given by leading cxpers from B PRl oiang ranga

Waorld Cimola Rascarch Progromma (WCEF)

Warking & on Subsoasonal fio Infardacadal

Pradichon ?-VE'AHP:I. infroducing syslers from  The school irvifes opplicatiors from  PhD

saimia of tha wordd's leading operolicnal canters.  shudents, eofy coreer scienfish ond nofional

Tha lechurss wil ba complomented by lob  mebeorologionl services spocialish. A wodking

eNoroisos usSng openaocoas dofa of noosroal Mpdj:qunjh longuoga is rmquired and

timia and hishoriool foreoomss. a mofwaion keffor in English forms part of fhe
application process. ipanh ore expachad

In #e seoond wook fhe "Compuidional o know how io hondie NelCDF dota ond o

Informafion Technalkogices for Envieorimentdal visuoliza i

Soianoos” Conforanca will faka ploce.

Mara information on fha conference, including
abskoct requirements, is ovailoble of:

hitpf fwww soar nuf andoonforoncos’ cilce 21190

Furfhar nformadion:
hitpe{ fndico sotp it evanifE T3S

Organizers:

E CORDOV
s for MoriBoring of Climoie and Ecclogical Sysoms,
S8 RAS, Fumsin

NICHAN

Hydrometcsrre of Russa, Russia

M. TOLETYRH

Mcrohuk sfhuls of Hum-rioal Malomealics RAS and
Hydrometesrie of Russa

ICTP
Contact/Organizer:

A TOMPEINS
ICTR, Trasio, Haly

Speakers include:

L BATTE, MeteoFranca, Francae

L FERRAMNTI, ECMWE UK

O. HUDSOH, BaM, Australia

¥. KHAN, Hydromeloenire of Russia

LI, JUME-YEE, Univarsify of Puson, Koreo

B. MERRTHELD, CCMA, Conada

R. BAURAL, CIMA, Universdy of Busnos Arrcs, Asgeniing
A TOMPYINS, ICTR Tricste, Haly

M.TOLETYKH, INM RAS, hussa

Upcoming training events

Main topic of the upcoming young scientist
school is subseasonal to interannual prediction
Young specialists from NHMSs of CIS were
preferentially selected for participation
(Armenia, Moldova, Kazakhstan, Kirgizstan,
Tajikistan, Ukraine, Uzbekistan,)

The lectures will be given by WGSIP, ICTP, and
IPET-RCA experts.

Effective collaboration of scientific and
operational community

Followed the young scientist school thel6 the
session of NEACOF will be combined with
CITIES-2019 and conducted as an parallel
session during the Conference

http://indico.ictp.it/event/8739/ (school)

http://www.scert.ru/en/conferences/cites2019/

(conference and 16t session of NEACOF)

Welcome to participate in the CITIES-19 and
NEACOF-16!
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<> Keep making efforts on provision of new LRF products

<>Develop tool for production and verification of objective consensus
forecasts

<> Continue LRF area research within Russian and international
projects

<> Expand training activities in collaboration with academic and
research communities

<> Facilitate use of CST for NHMSs within area of responsibility



Thank you for your attention!




