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Climate change is one of the deepest
and most complex issues affecting our
society and economy today. Scientific
developments continue to increase the
scope of the concern and suggest that the
problem of climate change may turn out
to be even more serious than previously

This course will be of interest to all staff in
meteorological services organizations,
especially managers and line managers
who are responsible for understanding the
challenges of climate change, its impact on
the environment and its associated risks.
Government officials, civil society wishing to
learn about the issue of climate change
Iso welcomed.




Learning Needs

Training Goals

The aim of this course is to educate
meteorological professionals, senior and
mid-level meteorological leaders, and
empower them to gain a deeper
understanding of climate change
for forecast and warning

[ users to

1. Analyze causes and effects of climate
change

2. Use knowledge about the physical
mechanisms of climate system formation
and scenarios of its development to
assess the possible consequences of
climate change.

search databases on climate




Learning Outcomes

Demonstrate Knowledge:

eDescribe the current state of knowledge on climate change

eDescribe the components, drivers and interactions of climate

eAnalyze causes and effects of climate change

e|nterpretation of climate products and model output to determine significance of trends and indicators.

ic concepts |nvoIved in the economic control of climate change
itigation strategies in societies in different cultural and economic




Content Scope

1.1. Introduction to Climate Science and Climate 1 2 causes of Climate Changes and Intensification

Change
ePast climate investigations and tools to detect its change
eThe climate system and its components. over time
eThe Carbon cycle. eNatural causes and factors contributing to climate
eClimate variability and climate change. change.
eClimate change scenarios and pathways. eHuman activities contributing to climate change.

nal climate. ¢ Climate Intensification: floods, droughts, heat waves,
rainfalls ets.



Learning Solutions and Delivery Modes

Classroom course is for the main topics of lectures and practices. Some of the practical
exercises the students may do at home or in groups in the classrooms helping each other.
Reading materials will be distributed online and the lecturer will be available online at the
dedicated time to answer questions and consultation.

Learning Strategies




Learning activities will mainly consist of theoretical lectures (in group, may be online) and classroom practice
exercises and case studies that will be done individually or as a group study.

Case studies will be used past, real-time and future time series to let the students get the spatiotemporal
distribution on climate indicators to analyze the climate extremes and climate changes.

Practice exercises will be suggest to retrieve climate data from different sources and generate special purpose
time series (e.g. using Climate Explorer database). Main tasks in exercises will be devoted to computation of the
basic climate products, such as normals, anomalies and climate Indices, such as those defined by the WMO.
Students will be use the software applications for produce graphics, maps and reports based on the climate
forecasts and projections.
rainers during the training:

i m through) each subject and make sure the students understand what




1.1. Introduction to Climate Science and Climate Change

-The climaze system and its componenis.
-The Carbon cycle.

-Climate variability and climzte change.
-Climate change sosnarios and pathways.

-Trends in global and regional climate.

Wour progressigh

& Online test input control 1.1
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& Climate indicators and varizhles. Explors the IPCC WEI Interactive Atlzs.

Opened: Monday, 16 Augus: 2024, 12200 AW
Due: Monday, 22 Augus: 2021, 12200 AM

1.1. Climate indicatore and variables. Explore the [PCC WG Interactive Atlas. {4)

1} introduction in Imterective Atlas {httoss)finteractive-atlas.ipococh ) 1 H)

2} Inwestigation of ghobal distribution of cimate variables and indicators {1 b}

3y Comparstive enalysis of regional ime seres of cimate varzbies (2 )

Cr#tmomes: discussion and presamation results of the analysis spatiotemparal distribution of the main ciimata variables in the specific region.

Ipcc @@ IPCC Working Group | (WGI): Sixth Assessment Report

UNER

INTERGOVERNMENTAL PANEL 0N
climate change

OUR POSSIBLE
CLIMATE
FUTURES

IPCC WGl 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).

Temperature

Errata and problem reporting €) - . .
Precipitation

& IPCC WSl Intaractive Atlas

¥ controlz==t 11

€1 course Evaluastion Questionnaire 1.1

Figure 1.2 | Climate foedbacks and timescales. The climate feedbacks related 1o increasing CO2 and rising
temperature include negative feedbacks (-) such us LWR, lapse rate (see Glossary in Annex 11I), and air-sen carbon
exchange and positive feedbacks (+) such as water vapour and snow/ice albedo feedbacks. Some feedbacks may be
positive or negative (£): clouds, ocean circulation changes, air-land CO2 exchange. and emissions of non-GHGs
and aerosols from natural systems. In the smaller box, the large difference in timescales for the various feedbacks is
highlighted.



https://interactive-atlas.ipcc.ch/

1.2. Causes of Climate Changes and Intensification

-Pzst elimate ireestigations and tools 1o detect its change over time
‘Mztural causes and factors contributing to climate changs.
‘Human activities contributing 1o climate change.

- Climate Intensification: floods, drosghts, heat waves, rainfalls s,
Your progressig

& Online test input cantrol 1.2
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WORLD
METEOROLOGICAL
ORGANIZATION

Westher . Climate - Water
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Home | Help | News  About  Worldweather  Effects of ENSO  Climate Change Atlas

& Inwessigation of climate changes in Ukraine
Opened: Manday, 16 August 2021, 12700 AR
Due: Monday, 23 Augus: 2027, 1200 AR

KNMI Climate Change Atlas
1.2 Investigation of climate changes in Ukraine. (5 h)

1) Introduction in KNMI Climate Change Atlas (hitp://climexp.knmini/plot_atlas_form.py) (1 h)

2) Pasttrends in climate variables (at the ares, local point of interest) (2 h). Bpe ®ipcc wit Cipses Ceountries Oplace Obox ®

IPCCWG1: [world v] 7

3) Future trends and spatial distribution in climate variables under different RCP scenarios (2 h).

Qutcomes: preparation of the public presentation and report (e.g. to Journalists) on past, current ana

| future trends of the main climate variables in the specific reaion —

B KNI Climate Change Atlas

B controltest 12
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$l Course Evaluation Questionnaire 1.2 1850 1870 1890 1810 1830 1950 1970 1980 2010
wm-e_i_z An ‘atmospheric €0 budget” reveals the amount of carbon in the net amounts of OO, entering, leaving and
- Fating in the phere. The upper panel shows the inflaws of CO: to the atmasphere from fossil fuel emissions (red) and net
land wse change forange), together with the net anmal CO: accwmulation in the atmosphere (pale bluc). The lower pamnel shows the
outflows af CO: from the atmosphere o the ocean (dark blue) and to plants on land (green). The accunulation in the atmosphere i the



http://climexp.knmi.nl/plot_atlas_form.py

1.3. Impacts of Climate Change on People and Environment Exercise 1.3 Economic activity and climate change. (3 h)

-dzpration 1o climate changs atvarious lzvels, 1) Introduction in Climate Change Indicators Dashboard
(https://climatedata.imf.org/) (1 h)

2) Analyze the statistics on impact of economic activity on climate
change and government efforts to mitigating these impacts (on the
example of Ukraine or other country). (2 h)

paration of the public report on impact of economic

level.

-Climiate change and biodiversity.
-Climate change and agriculwre.
-The economics of climats change.

[IPCC Azsessment Reports 2nd mitigstion strategiss.

Please provide any feedback you might have using this survey.
3 nlin= test input control 1.
W Online test input trol 1.3

I M F CLIMATE CHANGE
DASHBOARD INDICATORS GCOUNTRIES | GLOSSARY AGGESS DATA ABOUT

»" Done

'ﬁ Lecture notes_ 1.3

w" Done

< Economic activity and climate change Climate Change |ndicat0l‘S DaShboard

Opened: Monday, 16 August 2021, 12200 AR

E A statistical tool linking climate considerations and global economic indicators
Due: Monday, 232 August 2021, 12700 Abkd

»" Done

1.3 Ecomwmic activity and climate change. (3 h)

1_ Intreduction in Clinate Change Indicators Deshboard (httpslfelimatedataimf.org) {1 h)

2. Anzlyze the statistics on impact of economic activity on climate change and government efforts to mitigating these &mpacts

[on the example of Ukraine or other country). (2 h)

o
Outoomes: preparation of the public report on Impact of economic sctivity on dimate changs at the country level E
—
a X
- \
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https://climatedata.imf.org/

Learning Assessment

The total number of points that each student can get is

Before For the first entrance input control on each
(Diagnoctic) topic is 10 points (30 points per course).

(oral questioning and discussion) of each topic:
opic 1.1 - 4 points, for topic 1.2 and 1.3 - 3 points for

During
~ (Formative) .

After Control test
(Summative)

(== [elelel (el o] A 1611 ¢ =10 points for each



Training Evaluation

-
(Cliﬂ_l E d My courses (2w Bookmarks ~

Course Evaluation Questionnaire 1.3



http://mooc.cmatc.cma.cn/mod/feedback/view.php?id=2839

ABC LD (Arena Blended Connected Learning Design)
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Learning Recources and Tools

Auditorium for 10 students with a projector.
1. Laptops with Internet access to use all the necessary resources.

2. Moodle website (https://re.climed.network/course/). There we will

upload all the information for the course:goals, calendar, participants,

exam information, forum, presentations, simulations, grades, any
dditional material.

ine sessions, to connect students with the teacher.
ynceptual models and

14


https://re.climed.network/course/

Internal resources:

project manager—OSENU faculty with PhD or Sc.D in
Geography(Meteorology, Climatology, Agrometeorology), experienced
in international project management and scientific journal publications
with high citation indices

project lead — OSENU faculty with PhD or Sc.D in Geography,
science journal publications with high citation rates and extensive
experience with e-learning, leading climate change research.

content experts, teachers(trainers) — OSENU faculty with PhD
or Sc.D in Geography, science journal publications with high citation
xtensive experience with e-learning.
jalists from OSENU technical

rt and

Constraints might include:

eBudget available - The budget for the online stage should
include payment for the working hours of the course instructors
and external experts. The available budget for the classroom
seminar should provide for the participation of up to 10 people.
eNumber and location of students - there may be problems
with recruiting the required number of students, which can change
the time and form of courses (classroom or distance).
e Facilities and technologies available - lack of access to high-
speed Internet and outdated equipment of course participants can
reduce the effectiveness of training activities.

] roject might include:




Milestones and Schedule

major milestones _______fimeline

Project Plan completed autumn 2021
Learning needs assessed autumn 2021
Learning outcomes reviewed and approved autumn 2021
Content outline developed December 2021

Learning activities designed Dec-Feb, 2022, During the course for the
next sessions

Dec-Feb,2022

Scheduling of all human, technical, and Dec-Feb,2022
facility resources

Assessment plan complete

Learning resources developed or adapted March 2022
Training delivered (begin date/end date) March 20-25, 2022

Training evaluation complete Beginning of April 2022







