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34 ClimEd Online Training on “Digital Tools and Datasets for Climate Change Education”
26 October — 12 November 2021

Hosts: University of Helsinki (UHEL, Helsinki, Finland) & Odessa State Environmental University (OSENU, Odessa, Ukraine)

Introduction to HomeWork-Assignments
(HWAS) / Group Projects

Alexander Mahura, UHEL-INAR
SvitlanaKrakovska UHMI
Putian Zhou, UHEL/FMI
Larisa SogachevaFMI

Inna Khomenko, OSENU

4

-
Co-funded by the g s
Erasmus+ Programme (Cllm Ed I I I I

Online 3¢ ClimEdTraining
28 October 2021
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LECTURING HOME-WORK-ASSIGNMENTS (HWAs) / WORK IN GROUPS
& 3 Day 1 Day 2 Day 3 Final day
CCI m Ed Tuesday Wednesday Thursday from 28 Tuesday Wednesday until 11 Friday
in Kyiv, UA time 26 October 2021 27 October 2021 28 October 2021 October 2021 2 Nov 2021 9 Nov 2021 November 2021 12 November 2021
09:45 - 10:00 Welcome words Welcome words
10:00 - 10:45 L1. Regional focus of IPCC L5. Remote sensing/Satellite
Assessment Report in observations: current state, Presentations and Defences
Ukraine Context perspectives, databases, and of HWAs
(Svitlana Krakovska, UHMI) | applicability of results by Groups C1, C2, C3
(Larisa Sogacheva, FMI)
10:45 -11:00 Coffee/ Tea Br. Coffee/ Tea Br. Coffee/ Tea Br.
11:00 -11:45 L2. UHMI activities in
support climate related Presentations and Defences
research: current status and of HWAs
perspectives by Groups C4, C5, C6
(Svitlana Krakovska, UHMI)
11:45 - 12:00 Coffee/ Tea Br. Coffee/ Tea Br.
12:00-12:45 | L3. WMO integrated 7. | scale. I d o HWAs/
climate services: current Presentations and Defences
status and perspectives of HWAs
(Wilfran Moufouma Okia, by Groups C7, C8, C9
WMO)
12:45 - 13:00 Coffee/ Tea Br. Coffee/ Tea Br.
13:00 — 13:45 L4. Observations for Url cale moc for | L tions to |

climatic variables: obs.
system, specifics,
challenges

(Antti Makeld, FMI)

Presentations and Defences
of HWAs
by Groups C10, C11, C12

14:00-14:30 - Awarding Diplomas/

Official closure of the Training

Certificates &




Groups . o
C 1_ 6 1;1 Is’artlc;:[;lant:d Surname Name G:‘;)lup glslglf]lslty
erga Eduar
for HWAS 2 Zhukova Olena Al KNUCA
3 Martyniuk Maksym Al OSENU
4 Kryvyl Vladyslav A2 KhSAEU
5 Ellina Agayar A2 OSENU
6 Inna Semenova A2 OSENU
7 Semerhe1 Chumachenko Alina A2 OSENU
8 Diadin Dmytro A3 BNUUEK
9 Kotova Tetyana A3 KNUCA
10 Tkachenko Tetyana A3 KNUCA
11 Boiko Yurii A3 ONMU
12 Vergeles Yuriy A4 BNUUEK
13 Perebynos Alona A4 KNUCA
14 Bohushenko Anna A4 OSENU
15 Honcharenko Artem A5 KNUCA
16 Goptsiy Maryna AS OSENU
17 Kushchenko Liliia A5 OSENU
18 Savchenko Antonina A6 KNUCA
19 Borovska Halyna A6 OSENU
20 Prokofiev Oleg A6 OSENU
21 Nedostrelova Larisa A6 OSENU

4
L

@Iim Ed
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22 Krasnozhon Alla A7 EGIS Ukraina "
Grou PS 23 Sabadash Vira A7 LPNU @I imEd
C 7' C 1 2 24 Gamaiun Artem A7 OSENU

for H WAS 25 Buchynska Iruna A7 OSENU

26 Bocharov Boris A8 BekNU

27 Babenko Olena A8 BNUUEK

28 Zavalniuk Vitalii A8 KNUCA

29 Sliusar Vira A8 LPNU

30 Maksimova Victoria A9 INEP

31 Losev Aleksandr A9 PGI

32 Das Suvendu A9 VBU

33 Savenets Mykhailo A9 UHMI

34 Papakina Nataliia A10 KhSAEU

35 Hustenko Aleksey A10 OSENU

36 Mishchenko Natalia A10 OSENU

37 Danilova Natalia A10 OSENU

38 Drozd Olena All BTNAU

39 Voloshkina Olena All KNUCA

40 Liuta Oksana A1l LPNU

41 Kuznichenko Svitlana A1l OSENU

42 Khandogina Olga A12 BNUUEK

43 Stavetska Ruslana Al12 BTNAU

44 Kryshtop Lidiia Al12 NGO

45 Slobodianyk Kateryna Al12 OSENU
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Affiliations of Participants

OSENU - OdessdatateEnvironmentalUniversity

KNUCA - Kyiv NationalUniversity of ConstructiorandArchitecture
BNUUEK - O. BeketovNational University of Urban Economy
LPNU - Lviv PolytechnicNationalUniversity

BTNAU - Bila TserkvaNationalAgrarianUniversity

ONMU - OdessdNationalMedical University

KhSAEU - KhersonStateAgrarianandEconomicUniversity
UHMI - Ukrainian Hydrometeorological Institute

EGIS - EGISUkraina

INEP - Institute Northern Environmental Problems

PGI - Polar Geophysical Institute

VBU - Visva-Bharati University

NGO - Non-Governmental Organization

FMI - Finnish Meteorological Institute

UHEL - University of Helsinki
WMO - World Meteorological Organization

CUNI - Charles University in Prague

NERSC - Nansen Environmental and Remote Sen€§lagter
UHMI - Ukrainian Hydrometeorological Institute

OSENU - OdessdatateEnvironmentalJniversity

Ed



ClimEd Main Themes for HWAs/Group Projects (ClimEd

HWAs as development and realization of the smabcale research project (SSRP)
6 Agriculture

6 Energy

6 Technical Design and Construction

0 Urban Economy

0 Water Management

0 Health-care



ClimEd Main Themes for HWAs/Group Projects (ClimEd

6 Agriculture

(air temperature; maximum and minimum air temperature; soil temperature at different depths;
precipitation; relative humidity; repeatability of rainless periods; severity criteria for atmospheric
drought; number of days with maximum air temperature; number of days with deficient water vapor
saturation; number of days with dry wind; depth of soil freezing; productive moisture reserves; state of
crops at different stages of devel opment; e)

0 Energy

(strong wind; average wind speed; heavy precipitation (rain, snow); extremely high and low
temperatures; maximum and minimum river runoff; wind load; characteristics of solar radiation and
illumination; extreme phenomeindhai I , | i ghtning, ¢€)

0 Technical Design and Construction

(strong wind heavy rain; extremely high and low temperatures; maximum and average snow depth;
maximum river flow; repeatable wind directions; annual precipitation; annual amount of liquid
precipitation; wind | oad; seasonal depth of s,



ClimEd Main Themes for HWAs/Group Projects (ClimEd

6 Urban Economy

(strong wind; heavy rain; extremely high and low temperatures; maximum snow depth; maximum river
flow; annual precipitation; wind load; average air temperature for the heating season; characteristics o
solar radiation and i1l l umination; transition

6 Water Management

(climate info: air temperature; precipitation; duration of rainless periods; hydro info: maximum river
flow; water temperature; minimum river flow; forecast info: heavy rain; extreme high and low
temperatures; &)

6 Health-care

(average daily variability of air temperature and number of hot days; intraday variability of atmospheric
pressure; intraday temperature variability; duration of sunshine; physiological deficit of humidity;
extremely high temperatures; icing; extremely low temperatures; snowfalls and blizzards; number of
tropical days and nights; heavy rain causing



ClimEd Main Themes for HWAs/Group Projects (ClimEd

6 Agriculture

Energy

Technical Design and Construction
Urban Economy

Water Management

Health-care

Or propose your own theme of interest

Qv Ov Oy Ov Ov O

based on internal discussions in Groups

&

iInform Inna Khomenko OSENU <innchom.ik@gmail.com>
(until 2" Novemben




Individual HWAs: ERA5S Explorer

<> C e l@ & https://cds.climate.copernicus.eu/cdsapp#!/software/app-era5-explorer?tab=app

- Y] L iInD ®

Overview Application Documentation Source code
Contact

ECMWF Support Portal

https://cds.climate.copernicus.eu/cdsapp#!/software/aggyas-explorer =4

Click anywhere on the map or search for a city to discover a range of local climate statistics for the period 1979-2020. Licence to use Copernicus Products

This application is driven by ERA5, the fifth generation ECMWF atmospheric reanalysis of the global climate. Inspired by Lobelia's Past Climate Explorere. . =
Publication date

S ——— s B Related applications
QA | precipitation total (mm)

9 P P

® Average temperature (°C)

€3S monthly climate bulletin explorer

V] States and provinces*
v/ Country boundaries*

*The designations employed and the presentation of material on the map do not imply the expression of any opinion whatsoever on the part of the European Union concerning the legal status of any country, territory or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries.

Version: 4.30.0 - build bcc7983 Hi, | am the Knowledge Duck and
I'm here to help you. ©

Source: .- Q

B (opericus SSECMWE (3 gpasos



https://cds.climate.copernicus.eu/cdsapp#!/software/app-era5-explorer

Individual HWAs: City of Your Dream Summer Vacation @IimEd

= - AN o Aver a ge Wwi

- T
‘ (O Average wind speed (NN
*) Average annual precipitati

® Average temperature (°C)

v ve’ i

Bucharest s
! ‘}'5’ Click anywhere on the map or search for a city to discover a range o
i,-‘g:..{f 1979-2020.

cal climate statistics for the period

stanbul This application is driven by ERAS, the fifth generation ECMVWF atmospheric reanalysis of the global climataNgspired by Lobelia’s Past Climate Explorer

u:;a =
2l e —
Q Riga (LV) f
5 _{T'_T—'hi
(® Average wind speed (ms~) 2 1B

) Average annual precipitation total (mm)

() Average temperature (°C)

v States and provinces*

Faad

~ Country boundaries*

*The designations employed and the presentation of material on the map do not imply the expression of any opinion whatsoever on the part of the European
Union conceming the legal status of any country, territory or area or of its authorities, or concerning the delimitation of its frontiers or boundaries_

nd
0 Average annual precipitation total (mm)
0 Average temperaturd(Q)

speed

Riga (56.95°N, 2 E) X

( ms

)

Temporal aggregation
A Monthly (climatologie$
A Annual

Temporal aggregation Variable
Monthly (climatologies) Oveniew Varl able

Riga had a temperate oceanic climate over the
1981-2010 period.

The climatology plot below shows the average
daily maximum and minmum temperatures for
each month of the year, along with typical monthly
precipitation totals - all averaged over the
1981-2010 reference period.

B Monthly mean precipitation (mm)
B Monthly mean of daily max and min temperature (°C)

21 06
21

T ) = = = = w [] = =)
] i F 2 5 £ £ i g =] @
E =3 = 3 o = m ] < 1]
§ ¢ § = 5 i g & &8
3 o = & 3 ] 3 3
=] T O T g

g g 3

A Overview

A Temperature

A Precipitation

A Wind speed and direction
A Firstdaysad tropical nights

P | Source
B (operics SECMWF (7 e



Individual HWAs: City of Your Dream Summer Vacation C Ed

0 prepare individual presentation (use your own style of preference),
which should include:

o for selected country (or region/county) and city
0 results of visualization and analysis of temperature, wind, precipitation
patterns including montto-month variabilities

o upload until 2" Novemberyour presentationSPPoint pdf- file)
l nto your OSENUOs Moodl|l e account
GroupNumber_SurnameName
for example: Al _PetroPetrenko.pptx / Al PetroPetrenko.pdf



Group HWAs: Step 17 Access Website (ClimEd

s MO® =

c e 0 a copernicuseu D | -l

5 Climate
-( opernicus G Change Service AboutUs Whatwedo Data

o — [ [ CECMWF

Climate Change

We provide authoritative information about the
past, present and future climate, as well as tools to
enable climate change mitigation and adaptation
strategies by policy makers and businesses.

= ‘MDD ® =

Alexander Mahura n

c @ 0 &~ copemicus.eu/*

B (oencs SECMWF G grzromw

Climate bulletins Climate Data Store Datain action Infocus

httDS //CI I mate . CODern ICUS .eu Welcome to the Climate Data Store

Dive into this wealth of information about the Earth's past, present and future climate.

It is freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its
Toolbox.

We are constantly improving the services and adding new datasets. For latest announcements, watch the posts on the C3S forume.

Climate Data Store Toolbox Climate Data Store AP1 Access the ECMWF Support Portal

https://cds.climate.copernicus.eu/#!/home



https://cds.climate.copernicus.eu/#!/home
https://climate.copernicus.eu/

(e

= Group HWAs: Step 21 Register for CDS @imEd

Weicome 1o the Climate Data store

5 = - .
https://cds.climate.copernicus.eu/#!/home C D & : I I t t t r
€00 0 a

[ O] micus 3 Cimate Change
— (ope = vim Cs'm' & c @ © & nttpsy/cds.cimate.copernicus.eu/user/register?destination=%2F%23!%2Fhome pare——
o Secuwr G
B (opemicus SECMWF (0 gnpecrree

Home Search Datasets Applications Toolbox Support Live

Welcome to the Climate Data Store

Dive into this wealth of information about the Earth's past, present and future dimate.

It s freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the COS and its
Toolbox
Create new account
Wa are constantly improving thy nd adding new datasets. For latest announcements, watch the posts on the C35 forumee.
e
Login Create new account Reset your password
Email
First name
Climate Data Store Toolbox data Store APY Access the ECMWE Support Portal
Surname
Country

- Select a value -

Sector

- Select a value -

| am registering on behalf of an organisation

or and on behalf of any entity, if you are entitled to do so. This account and all licenses reg
cluding any required pre/-suffixes (e.g. "Ltd.” ar "GmbH"). If you chaose not to register an entity, this accountand all licen:
e future,

thereunder will then have

Please note that
the legal entity p
change your reg

Organisation

Terms of use of the Copernicus Climate Data Store
View terms

Data protection and privacy statement
View terms



—— Group HWAs: Step 2i Install CDS APl (ClimEd

https://cds.climate.copernicus.eu/#!/home

€ (<] 0 a copermicuseu

[+ LN D@

B (openicss SECMWE (B gnaeowne
- < c Q U & https://cds.climate.copernicus.eu/api-hi

Service

._c ECMWF @ ChmM Changs Alexander Mahura

B opernicys

Welcome to the Climate Data Store Home Search Datasets Applications Your requests Toolbox Support Live

Dive into this wealth of information at ‘s past, present and future climate.

to the CDS and its

data. Register for free to obtain access

ly available and functio

We are constantly improving the services and adding new da st announcements, watch the posts on the C35 forume.

How to use the CDS API

The Climate Data Store Application Program Interface is a service providing programmatic access to CDS data. In this page you will find explanations and examples
showing how to use the CDS API

For Windows users, please read How to install and use CDS APl on Windows 2

For macOS users, please read How to install and use CDS APl on macOS®

) Store API

the ECMWF Support Portal

0 Toolbox Climate €

For linux users, please proceed as follows:

O 1. Install the CDS API key
2. Install the CDS API client

3. Use the CDS API dient for data access

|

Install the CDS API key

1. 1f you don't have an account, please self register at the CDS registration page
and go to the steps below.

2. If you are not logged, please login and go to the step below.

3. Copy the code displayed beside, in the file $HOME/.cdsapirc (in your
Unix/Linux environment).




— . Group HWAs: Step 21 Install CDS API &
= On Windows (GimEd

https://cds.climate.copernicus.eu/#!/home

P — Prerequisites
Stepby-step guide

Alexander Mahura

Copernicus SSECMWE (& gims crorse

Home Search Datasets Applications Your requests Toolbox Support Live

How to use the CDS API

The Climate s aservice to CDS data. In this page you will find explanations and examples 20 Crar
oo e 22 i et Imthis page you wilfnd ! o exame ECMWEF spaces ~
or o rsces pieaseread Hovw o nstall s CDS APYon W
ot macoS users pless read How 10 st use COS AP1on A0S SPACE SHORTCUTS B
For linux users, please proceed as follows: . Dashboard /... / Climate Data Store (CDS) infrastructure and API
1. Install the €S AP key B ERAS: data documentation
2. Install the CDS API dlient M .
I R How to install and use CDS APl on Windows
e * Access Copernicus data and servic Last modified on Jun 15, 2021 13:03

1.1f you don't have an account, please self register at the CDS registration page
and 8o to the steps below.

2.1fyou are not logged. please login and 50 to the step below. > General articles

& Prerequisites

> Copernicus Atmosphere Monitorir ¢ Step-by-step guide
® Related articles

5. Copy the code displayed beside, in the file SHOME/.cdsapirc (in your
Unix/tinux environmeno).

v Copernicus Climate Change Servic

@ * What data and maps are availab

> How to acknowledge, cite and r¢ & You only need to go through this procedure once, before you can use the CDS APl on Windows to programmatically download data from either the Climate Data
Store (CDS) or the Atmosphere Data Store (ADS).

Conversion table for accumulate

What are the changes from ERA

v Climate Data Store (CDS) infrasti Prerequ'teS
* How to msla\— 1. You need to have a CDS or ADS account. If you don't have an account, please self register at the CDS registration page or the ADS registration, whichever is
. appropriate.
= How to install and use CDS 2. You need to have Python (and pip) installed on your Windows environment.
= Climate Data Store (CDS) API | > Instructions to install Python (no admin privileges needed)
- Climate Data— 3. Add the installation and Script folder path in PATH using set (temporary) or setx (permanent) in a Command Prompt window.
= Common Errar Messages for ( This is to make sure that your computer knows where to find the Python interpreter. To do this you will have to modify a setting called PATH, which is a list of

directories where Windows will look for programs.

v

CDS dataset documentation
Further details and examples are available here,

v

CDS application documentation
You may choose also to set your environment variables into a batch file (e.g. set-env.bat which you will need to run from the Command Prompt.
C3S precursor dataset documen > Example of the content of a batch file to run in Command Prompt window

_ 4. 1f you have Anaconda installed you can install the CDS API by

> ECMWF model and products

ANACONDA 0 S :

https://confluence.ecmwif.int/display/CKB/How+to+install+and+use+CDS+API+on+Windc

> EQC docu

v /<install_path>/conda/anaconda2/bin/conda config --add channels conda-forge
/<install_path>/conda/anaconda2/bin/conda install cdsapi



https://confluence.ecmwf.int/display/CKB/How+to+install+and+use+CDS+API+on+Windows
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Weicome (o the Climate Data Store
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https://cds.climate.copernicus.eu/#!/home

anacondacom B 1w @D ® =

() ANACONDA.  Products - Pricing  Solutions - Resources - Blog  Company

Q

Individual Edition

Your data science
toolkit

With over 25 million users worldwide, the open-source Individual

Anaconda Individual Edition

e O Anaionds Nusgrins
For Windows tle e

Python 38 « 64-Bit Graphical Installer « 477 MB
Edition (Distributic

s the easiest way to perform Python/R data
science and machine learning on a single machine. Developed for
solo practitioners, it 1s the toolkit that equips you to work with Get Additional Installers N

LI IR

thousands of open-source packages and libraries

. Environmenty

W Lrrng

i Communty

S

https://www.anaconda.com/products/individual

https://docs.anaconda.com/anaconda/install

Develsger Bog

Yy & °

{D ANACONDA NAVIGATOR

Applications on Saie ooty
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= Group HWAs: Step 3i Install Anaconda (!

PyChasn
wm1)

Pull festured Python D€ by MtSram:
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https://www.anaconda.com/products/individual
https://docs.anaconda.com/anaconda/install
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Weicome (o the Climate Data Store

-~ [l

. = == ®
https://cds.climate.copernicus.eu/#!/home

« (<] 0 a copermius.eu

B (oercs SECMWF G grzwomw

Welcome to the Climate Data Store
into this wealth of information about the Earth's past, present and future dimate.

It s froely functior

a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its
Toolbox.

We are cons ing the services and adding new datasets. For latest announcements, watch the posts on the €35 forum .

E=aE e

Climate Data §

ata Store APY Access the ECMWE Support Portal

Welcome to the Toolbox

Toolbox Documentation

g Bundles

Access the full set of documentation material, including tutorials,
how-to guides and a glossary.

API

API Reference

Consult the API reference library for explanations of the individual
Toolbox tools.

= Group HWAs: Step 4.1i Goto Toolbox  (Clim

Toolbox Editor

O - EEREEE o Map

Enter your personal workspace where you can craft, edit and run
applications.

Application Gallery

Application gallery +

Browse a wide range of existing applications and gain inspiration
for your own creations.



Group HWAs: Step 4.21 Goto Toolbox @imEd

Welcome to the Toolbox

Toolbox Documentation Toolbox Editor

Application Gallery

o Opernicus é'fECMWF @ Clmate Changs Alexander Mahura

tooes eyes en Eanth Service

Home Search Datasets Applications Yourrequests Toolbox Support Live

< 00 Hello World Console Your gueue Runtime profile -

Toolbox Editor

& Layout =

Applications Data Documentation 1 import cdstoolbox as ct

@ct.application(title='Hello World!')
4 @ct.ontput.figure ()
*def application():

wn
INear-Surface Al Temperalae
* examples P . . g p !

— 00 Hello World HELLO WORLD! W e .
eflo Wor This is your first application using the CDS Toolbox. e e e e e S s S s S s B S e S e 3

01 Retrieve data

* your workspace o +
No applications

o™ ¢

02 Plot map 10 Here, 3 basic tasks: s we
03 Extract time series and plot graph il - =
. . 1z — retrieve the 2 meter temperature from the CDS Catalogue o e ey )
11 Calculate time mean and standard deviation - B B o ™ y,
13 - print info about the data (see it in the 'Console' tab!) " == =
12 Calculate climatologies 14 _ show the data on a map. — > =
21 Calculate regional mean and anomalies 15 2
31 Calculate trands 16 - T -
41 Calculate GDD 17 v data = ct.catalogue.retrieve|( . ; ~ | ‘ = Qs
is 'reanalysis-eraS-single-levels"', ol — et
19 1 o :
0 'variasble': '2m temperature', s
21 'product_type': 'reanalysis', CIEECE CEET N o e C T -
'year': '2017',
'month': "01°',
rday': '01',
‘time': '12:00°,
tgrid': ['3', '3'1,
}

30 4 Create a simple Magics map

31 fig = ct.map.plot(data)

32 # To learn how to create simple Magics map consult the beginer's How to guide:
hreps://cds.climate.copernicus. eu/toolbox/doc/how-to/21 how to make 2 msp with magics partl

/21 _how_to_make_a map with magics_partl.html



Group HWAs: Step 4.31 Goto Toolbox @imEd

B (eemos SEomwr Ggeoe e =

your workspace
No applications

examples

aaaaaaaaaaaaaaaaaaaaaaa

Ol1Retrievedata = 0000 e

eeeeeeeeeeeeeeeee

03 Extracttime seriesandplot graph

11 Calculatetime meanandstandardleviation
12 Calculateclimatologies

Saessiin Booies 21 Calculateregionalmeanandanomalies

41 CalculateGDD




Group HWAs: Datasets (ClimE

BB - B o6 Worid!

i oF & Alexander Mahura Logout
(cpemicus SECMWF (B grpsoms :

Applications Your requests Toolbox Support Live

<« c @ © & https;//cds.dimg

Home Search Datasets Applications Yourrequests Td

B -

Toolbox Editor

Applications Datasets Providers

Sort by

Relevancy

[((

Near surface meteorological variables from 1979 to 2019 derived from bias-corrected reanalysis

Title This dataset provides bias-corrected reconstruction of near-surface meteorological variables derived from the fifth generation of the European Centre for Medium-Range Weather Forecasts (ECMWF) atmospheric
reanalyses (ERAS). It is intended to be used as a meteorological forcing dataset for land surface and hydrological models. The dataset has been obtained using the same methodology used to deriv...

Applications Data Documentation

Open the catalogue 3 Product ype
3 Variable domain = Essential climate variables for assessment of climate variability from 1979 to present
The Essential Climate Variables for assessment of climate variability from 1979 to present dataset contains a selection of climatologies, monthly anomalies and monthly mean fields of Essential Climate Variables
» Spatial coverage (ECVs) suitable for monitoring and assessment of climate variability and change. Selection criteria are based on accuracy and temporal consistency on monthly to decadal time scales. The ECV...
T | - . . . . "
¥ Temporcouernes = In situ temperature, relative humidity and wind profiles from 2006 to March 2020 from the GRUAN reference network

» Sector The Global Climate Observing System (GCOS) Reference Upper-Air Network (GRUAN) is an international reference observing network, established in 2006, of sites measuring essential climate variables above Earth's
surface, designed to fill an important gap in the current global observing system. GRUAN measurements are providing high-quality climate data records from the surface, through the tropospher...

$ Provider

(@

Global land surface atmospheric variables from 1755 to 2020 from comprehensive in-situ observations

This set of data holdings provides access to data collected from land surface meteorological observations across the globe. Data are available at the observational level and also at daily and monthly aggregations.
Data have been collated and harmonised and quality control checks have been performed, but no attempt has been made to assess for potential biases. Data are provided for a range of commo...

(@

CMIPS daily data on pressure levels

This catalogue entry provides daily climate projections on pressure levels from a large number of experiments, models, members and time periods computed in the framework of fifth phase of the Coupled Model
Intercomparison Project (CMIPS). The term "pressure levels" is used to express that the variables were computed at multiple vertical levels, which may differ in number and location among the dif...

[((

E-OBS daily gridded meteorological data for Europe from 1950 to present derived from in-situ observations

E-OBS is a daily gridded land-only observational dataset over Europe. The blended time series from the station network of the European Climate Assessment & Dataset (ECA&D) project form the basis for the E
gridded dataset. All station data are sourced directly from the European National Meteorological and Hydrological Services (NMHSs) or other data holding institutions. For a considerable numbe...

climate.copernicus.eu

https://cds.climate.copernicus.eu/cdsapp#!/search?type=dataset



https://cds.climate.copernicus.eu/cdsapp#!/search?type=dataset
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Towards Climate Services

The World Meteorological Organization’s
perspective on climate services

Wilfran MOUFOUMA-OKIA and Anahit HOVSEPYAN and
Alvaro ALVES SILVA

Regional Climate Prediction services Division, Climate
Services Branch, Services Department, WMO

@imEd

GLOBAL FRAMEWORK FOR CLIMATE SERVICES

AGRICULTURE & $&
FOOD SECURITY

8 &

User Interface Platform: Means for users and

USER

INTERFACE
PLATFORM

climate service providers to interact.

OBSERVATIONS
& MONITORING

wWMO OMM

World Meteorological Organization

Observations and monitoring: Climate

¢

o . x it logi dial Digital Tools and Datasets for Climate Change Education, ClimEd 3rd
rganisation meteorologique mondiale  1qining, Helsinki, Finland, 26-28 Oct 2021

Courtesy; Wilfran MoufoumaOkiag WMO

WMO REGIONAL CLIMATE CENTRES - FUNCTIONS

LONG RANGE FORECASTS

* Interpret and assess LRF

* Generate tailored Products

* Perform verification of LRF

*+ Provide on-line access to RCC
products/services

* Assess use of RCC products

* Generate consensus stateme
on sub-regional forecasts

CLIMATE MONITORING

= Perform climate diagnostics

* Hstorical reference climatology|

- Regional climate watch

HIGHLY RECOMMENDED

+ Climate prediction and
projection

* Research and development

* Non-operational data
services

* Coordination functions

observations necessary to meet the needs of S
; . REDUCTION E
climate services are generated. 1 A

CLIMATE
SERVICES
INFORMATION
SYSTEM

RESEARCH,
MODELLING &
PREDICTION

« Research, Modeling and Prediction: Needs of

CAPACITY
DEVELOPMENT

° o
~M

climate services within research agendas

Capacity building: Development of necessary HEALTH

institutions, infrastructure and human
resources to provide effective climate services

New Jobs
linked (1 2Big& | G I ¢
basedon results of
Observationg Modelling/ Assessment

TRAINING - RCC PRODUCTS

» Provide information on

Ly



IPCC WGI Interactive Atlas (ClimEd

A novel tool for

flexible spatial and
temporal analyses of
much of the observed
and projected climate
change 1 nfo

L
IDCC @® IPCC Working Group | (WGI): Sixth Assessment Report

GOVERNMENTAL PANEL O%
climate change

OUR POSSIBLE
CLIMATE
FUTURES

IPCC WGI Interactive Atlas

A novel tool for flexible spatial and temporal analyses of much of the observed and projected
climate change information underpinning the Working Group | contribution to the Sixth
Assessment Report, including regional synthesis for Climatic Impact-Drivers (CIDs).

[ Participate in the user testing survey l Errata and problem reporting €)

Simple (CLIMATE FUTURES)

SIXTH ASSESSMENT REPORT IDCC ®
Working Group | - The Physical Science Basis wreaGoveRnmEnTAL PaneL on ClimaTe chanee Q ONir

26 October 2021, ClimEd 3rd Training

DOCUMENTATION Regional Focus of IPCC AR6

] ] . In Ukraine Context
https://interactive-atlas.ipcc.ch N —

Head of Applied Climatology Laboratory of the UHMI
Senior Scientist of National Antarctic Scientific Center of Ukraine

REGIONAL INFORMATION REGIONAL SYNTHESIS

Courtesy; SvitlanaKrakovskaUHMI

#ClimateRenort #PCC


https://climexp.knmi.nl/start.cgi

Imate Explore Clim

KNMI

European Climate Assessment & Dataset

' > |
WORLD

METEOROLOGICAL .

ORGANIZATION ! ; E ;
Weather - Clinate or =

ssment & Dataset  KNMI

European Climate A
‘WORLD
METEQROLOGICAL
ORGANIZATION
Weather - Climate - Ware:

Climate Explorer

Climate Explorer

Home Help News About = World weather Effects of ENSO Climate Change Atlas
Home Help News = About = World weather  Effects of ENSO | Climate Change Atlas

https://climexp.knmi.nl/start. Clu.umew s e s s oy e

introduction. Specific help is available under them
Starti ng pOI nt > Daily station data KNMI Climate Change Atlas icons.

> Daily climate indices

i Further informati
> Monthly station data urther information

Welcome, anonymous user Select a region )
> Monthly climate indices ) > Short intreduction
The KNMI Climate Explorer is a tool to investigate the dimate. Start by selecting a class of climate data . Annual dimate indices b= Opcewer Orpaes ®countries Opiace Coox 8. IPCCWGT ARS report, notably Annex | "Atlas”
from the right-hand menu. After you have selected the time series or fields of interest, you will be able to > View, upload your time series Country: T > CMIP5 co-ordinated climate model experiments
' » RCP scenario's
investigate it, correlate it to other data, and generate derived data from it.
Select a field Season: Firstmonth| Jan ~ _length| 12 ~ months ] Funding
Some restrictions are in force: the site does not remember how you filled out the forms, you cannot
N - _ i Select a dataset and variable > KNMI
define your own indices, nor upload data into the Climate Explorer or handle large datasets. If you want » Daily fields .
t these feat | logi isti » Monthly observations Erm== [Gem: cuiPs (1Pcc ARS Atiss sub=ss) - il > SPECS
0 Use these Teatures please log In or register. . » Red Cross / Red Crescent Climate Centre
> Monthly reanalysis fields Variable: [nesr-surface cemperature ~ o + Dutch Ministry of Infrastructure and
Relative precipitation anomalies wrt 1981-2010 [fraction] in August 2021 (source: GPCC). More under "World weather” » Monthly and seasonal historical reconstructions .
aon Month 1 hindcast (®absolute Orelative changes are shown o Environment, DGMI
N > Monthly seasonal hindcasts
) - . - ) . Output: (w), Ch o
> Monthly CMIP3+ scenario runs i
r > Monthly CMIPS scenario runs
o
i > Annual CMIPS extremes T [Historical « RCP4.5 = o
> Monthly CMIP6 scenario runs Messure: [Differance af twa periods |~ | il
30N 4 > Monthly CORDEX scenario runs Aaterance parioc voas oo
> Attribution runs
Future period: zog1 2100
> View, upload your field
£l Mean/percentiles: mean ~ o

May take up to 15 minutes the first time a season / measure is selected

https://climexp.knmi.nl/plot_atlas form.py

905 1—— ; : . .
180 120W GOW 0 60E 120E 180
—~agNT [ [ —
-2 =-1.6 =1.2 -0.8 -0.4 0.4 0.8 1.2 1.6 2

Courtesy; Inna Khomenkd)SENU & Antiakela FM



https://climexp.knmi.nl/start.cgi
https://climexp.knmi.nl/plot_atlas_form.py

Data from Observations & Multi-Scale Modelling (ClimEd

Courtesy Antti Makela(FMI)
LarisaSogachevgFMI)
PutianZhou(UHEL/FMI)
TomasHalenka(CUNI)

Igor Esau (NERSC)

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Observations for climatic varial
obs. system, specifics, chal "

»

Antti Makela .«

Finnish Meteorological
Institute (FMI)

Remotesensing Satelliteobservations:
ESA CCI products

Land cover

Soil moisture 2019.01

Globalscaleclimate modelling X
)
- Earth System Models (ESMs) INAR

Heavens et al., 2013, Nature Education Knowledge

* Coupled atmosphere-ocean-sea-
ice-land models

* Interactive Carbon Cycle

* Interactive Vegetation (dynamic " -
vegetation model) 3

* Interactive biogenic aerosol = 3
precursor emissions

* Chemical reactions

» Aerosol-cloud interactions

EARTH SYSTEM MODEL

OVERTURNIM

y

Urban scale modelling for
climate applications

Regionalscaleclimate modelling

Why regional climate modelling? : i

*_ Regional climates are determined by the interactions
of planetary/large scale processes and regional/local
scale processes

* Planetary/large scale forcings and circulations determine

the statistics of weather events that characterize the
climate of a region

Regional and local scale forcings and circulations modulate . i

: : : : : eung et al., Clim.
the regional cllmatg chan_ge signal, possibly feeding back Change, 2003
to the large scale circulations

* In order to simulate climate (and more specifically

5 climate change) at the regional scale it is thus

E ABTGSO] necessary to simulate processes at a wide range of
- Optical ** spatial (and temporal) scales
*’"g ?:c‘)’g; ‘ * Practical aspects (hi-res for less resources, higher

resolution, etc. —in future with hi-res GCMs?)




EO data access

Earth Observation data can be acquired through different channels. Free of cost data is generally
provided by public agencies, under potential conditions linked to the application envisaged and the

nationality of the entity requiring access.

Remote Sensing Data (ClimEd

Courtesy; LarisaSogachev@FMI)

PUBLIC EO DATA PROVIDERS

ESA

ESA-Sentinel
Sentinel Hub

Eumetsat
USGS (Landsat)
NOAA

NASA

Japan

China

India

Worldview, NASAttps://worldview.earthdata.nasa.gov/?v=8.212028631284309,

https://earth.esa.int/web/guest/home

https://sentinel.esa.int/web/sentinel/
https://www.sentinel-hub.com/

http://www.eumetsat.int/website/home/index.html

http://earthexplorer.usgs.gov/

http://www.ospo.noaa.gov/

https://earthdata.nasa.gov/earth-observation-data

http://www.eorc.jaxa.jp/en/about/distribution/index.

html

http://www.cma.gov.cn/en

http://bhuvan.nrsc.gov.in/bhuvan _links.php

46.54687500000001,192.3192213687151,53.01562500000001 &t=P028-

T05%3A01%3A35Z

Giovanni, NASAtps://giovanni.gsfc.nasa.gov/giovanni/

Copernicus Climate data stolnéips://cds.climate.copernicus.eu/#!/home

Data access

the case of the Sentinel EO satellites, developed by ESA for the European Commission’s Copernicus progra
:ess to data is provided through multiple channels:

‘he Copernicus Open Access Hub provides free and open access to a rolling repository of Sentinel user products. A

ple and fast registration is required to create an account, before getting free access to the Sentinel data. The

ta access is configured to avoid saturation resulting from massive downloads by a limited number of users (e.g.
maximum number of parallel downloads, maximum volume per retrieval).

2.A collaborative ground segment is also in development in several member states (e.g.
http://sentinels.space.noa.gr/ (Greece) or http://sedas.satapps.org/ (UK)). It is intended to allow complementary
access to Sentinel data and/or to specific data products by establishing additional pick-up points (e.g. mirror sites). It
is composed of elements funded by third parties (i.e. from outside the ESA/EU Copernicus programme).

3.Copernicus Space Component Data Access (CSCDA) is restricted to users eligible to Copernicus Services, as defined
by the European Commission (e.g. institutions and bodies of the EU, participants to a research project financed
under the EU research programmes, international organisations and NGOs...). Access is provided with committed
performances, together with possibilities to order specific tasking of the satellites participating in Copernicus.



https://worldview.earthdata.nasa.gov/?v=8.212028631284909,-46.54687500000001,192.3192213687151,53.01562500000001&t=2021-10-28-T05%3A01%3A35Z
https://giovanni.gsfc.nasa.gov/giovanni/
https://cds.climate.copernicus.eu/#!/home

Climate Modelling Data (ClimEd

Courtesy PutianZhou(UHEL/FMI) CMIP6 dataortal:
https://esgf-node.lInl.gov/search/cmip6




