Syllabus

Course Title

United Nations Sustainable Development Goals and Goal 13

General Information

A general description of the required education/training, outlining the main objectives and explaining the need
for this education/training at the organizational/national/regional level.

The Sustainable Development Goals, adopted at the United Nations Sustainable
Development Summit, serve as guiding principles for all countries in addressing the
needs of the present while safeguarding the interests of future generations, in
particular their need for a safe and healthy environment. Therefore, mastering the
techniques for achieving these goals is an essential competence for future researchers,
whose work should contribute to ensuring the country’s sustainable development. In
particular, achieving Goal 13 — climate change mitigation — is a direct responsibility
of specialists in integrated water resources management. Successful completion of
this educational component requires completion of the educational and scientific
program at the Doctor of Philosophy degree level.

Audience

The primary target audience of the course, as well as any secondary audience that may influence decisions
regarding the course structure or content.

The expected level of knowledge and skills of the primary audience (current or minimum required), along with
other factors (such as cultural characteristics, level of technical proficiency, access to the internet) that should
be considered when planning the course, as they may affect the selection of teaching methods, materials, and
approaches to interaction with learners.

PhD students studying in the specialty 103 “Earth Sciences.”

Representatives of management staff and teaching personnel who are undergoing
professional development may also participate in the training.
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Competencies

Training needs at the individual or organizational/national/regional level, as well as a description of how
these needs were identified and recognized as relevant.

The competencies that the training will aim to develop.

Active climate change poses a threat to urban development and creates a vicious cycle
of negative effects. It increases the burden on microclimate regulation and
stormwater drainage systems, and significantly affects water resources, in particular
by altering the hydrological regime, increasing the risks of floods and droughts,
deteriorating water quality, and complicating the provision of stable water supply to
the population. This, in turn, complicates the functioning of urban infrastructure and
water system management. At the same time, climate change contributes to the
deterioration of conditions for certain technological processes and negatively affects
public health, which is accompanied by an increased demand for pharmaceutical
production. All of this leads to higher energy consumption, intensified thermal
pollution of the atmosphere, and increased greenhouse gas emissions, further
accelerating global warming.

Today, to ensure the survival of humanity, it is critically important to train scientists
capable of adequately responding to climate change, effectively managing water
resources under conditions of increasing scarcity and risk, and slowing down the
further progression of climate change. As a result of studying this educational
component, students will acquire the following competencies:

Integral Competence (IC). The ability to generate new ideas, solve complex
problems in professional and/or research-innovation activities in Earth Sciences,
apply methodologies of scientific and pedagogical activity, and conduct independent
research with scientific novelty and theoretical and practical significance.

SCO02. The ability to initiate, develop, and implement complex innovative projects in
Earth Sciences and related interdisciplinary fields.

SC10. The ability to conduct original hydrological, agrometeorological,
climatological, integrated geographical, meteorological, and oceanographic research
when addressing relevant problems, to use modern scientific methods, and to achieve
scientific results that generate new knowledge.

Learning Outcomes and Performance Criteria

Learning outcomes and performance criteria formulated based on the knowledge and skills to be acquired
during the course.

(ClimEd

Co-funded by the
Erasmus+ Programme
of the European Union




Learning outcomes of the educational component:

LO1. Analyze complex interactions between the atmosphere, land, biological, and
oceanic components, including feedback mechanisms in the Earth system, taking into
account the impact of human activities on the environment. UN SDG

LO2. Critically analyze the historical development and current mechanisms of
sustainable development, assessing political and socio-economic factors influencing
sustainable development policy. UN SDG

LO3. ldentify major global megatrends and their implications for current and future
environmental, social, and economic changes, with a particular focus on how these
trends affect the sustainability of climate-dependent sectors. UN SDG

LO4. Assess the role and impact of the Sustainable Development Goals, in particular
Goal 13 — Climate Action, in promoting the transition to sustainable development
across different economic sectors and levels of government. UN SDG

LOS5. Evaluate future scenarios for the Earth system under different development
pathways using climate models and projections of future climate in order to
understand potential impacts and promote sustainable development programs in line
with the United Nations Sustainable Development Goals. UN SDG

LO12. Propose innovative strategies to advance the sustainable development agenda
by integrating practices aligned with the United Nations Sustainable Development
Goals across various economic sectors and levels of governance. UN SDG

Performance criteria:

Identify and determine all factors affecting the regional climate that must be
considered when addressing specific tasks.

Assess the potential consequences of global megatrends for future scenarios and
trends in specific contexts.

Evaluate current sustainable development policies and develop a strategic plan for
implementing sustainable practices in the selected sector (water management).

Critically assess how specific Sustainable Development Goals contribute to the
transition toward sustainability at global, regional, and local levels.

Select the best approaches for implementing the Sustainable Development Goals in
Ukraine.
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Evaluate existing sustainable development policies and implementation plans for
sustainable practices in the selected sector (water management).

Course Content

Provide a content plan that corresponds to the course aims and learning outcomes. This may be the course
outline as presented to students, but not necessarily a full curriculum.

Include a general list of all topics considered necessary for coverage. If you think it helps clarify the situation,
indicate what will NOT be covered.

Module 1: Earth system and its trajectories in the Anthropocene.
Module 2: Global megatrends: driving forces of current and future changes

1. Global Framework for Climate Services (GFCS) and its role in the water sector
2. The role of water services in the context of climate change and IWRM
3. Purpose, scope, and functions of the “Water” User Interaction Platform

Module 3: Evolution of the sustainable development concept.

Module 4: United Nations Sustainable Development Goals in the transition to
sustainable development.

1. Sustainable Development Goals and Ukraine
2. Concept of the National Sustainable Development Strategy
3. Voluntary National Review of SDG implementation progress in Ukraine

Module 5: Future scenarios and pathways to sustainable development

Module 6: Innovative strategies

1. Innovative strategies for the development of climate services and water
resources management

2. River Flow Forecasting Service — Australia

3. North American Drought Monitor System (NADMS) and European Drought
Centre (EDC)

4. G-WADI and development of the G-WADI geoserver

5. Summary of activity/project costs

Learning solutions and their implementation methods

Please list the learning solutions (teaching methods) that will be used and explain why you have chosen them.
For example: classroom-based learning, online learning, blended learning, workplace-based learning, online
resources for self-study, coaching or mentoring, etc.
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For Doctor of Philosophy students, classroom-based learning will be used, as it
promotes live communication at both verbal and non-verbal levels, which is very
important for future lecturers in classroom teaching of students.

Distance learning will be used for rapid consultations as well as for studying selected
topics.

A transition to fully remote learning and communication will be implemented in cases
of critical necessity (pandemic, deterioration of the security situation). This form of
learning is not natural for humans and limits the exchange of non-verbal information.
The latter is very important for the future implementation of research outputs and
dissemination of information about them.

Most of the learning time will be devoted to extracurricular independent study using
video materials, literature sources, presentations, etc., which develops skills in critical
information processing, identification of unexplored areas, and filtering out
unreliable information.

Learning Strategies

Consider which learning strategies you will use. Provide justification for why you intend to apply them,
including reasons why they will help participants achieve the planned learning outcomes.

Combine different learning strategies to create a diverse learning environment that accommodates different
learning styles of participants. This will increase learning effectiveness and help achieve the planned learning
outcomes. This section does not require a detailed description of specific activities.

During the course, the following strategies will be used, which allow the learning
process to be brought as close as possible to real working conditions of future
researchers, in order to develop advanced skills in critical analysis, thinking,
creativity, communication, and teamwork.

Lectures provide a foundational level of knowledge on climate change, its impacts on
various economic sectors, and currently known approaches to adaptation and
mitigation.

Case study analysis allows the examination of specific positive and negative
experiences in responding to and influencing climate change, in order to avoid
repeating mistakes.

Discussions, including brainstorming sessions, are a key strategy for PhD students to
develop non-standard thinking, the ability to listen to and analyze others’ opinions,
and to make informed decisions regarding climate change adaptation and mitigation.

Co-funded by the
Erasmus+ Programme
of the European Union

(ClimEd




As a result of such learning, new ideas may be generated that can be included in a
PhD dissertation and/or further developed in future work in accordance with
academic integrity principles.

Inquiry-based learning helps students deeply engage with adaptation to climate
change or its mitigation at different levels of application.

Reading involves the study of literature sources, primarily peer-reviewed journal
articles, book chapters, and electronic resources. The latter require particular attention
and a critical approach.

Learning activities

Describe the main learning activities that will be included, such as lectures, readings, cases, discussions,
exercises, practical assignments, simulations, role-playing games, etc.

Also describe the roles of instructors and students during these activities.

The course includes up to 16% lectures, 24% practical classes, and 60%
independent work. Practical classes involve case analysis, discussions, and
problem-solving based on specific inquiries.

In lectures, the role of the instructor is predominant. In practical classes, the
Instructor acts as a teacher and advisor, while PhD students take the leading role.

Assessment of Learning

Describe the plan for assessing participants before, during, and/or after the course, including tests, exercises,
activities, and projects to be evaluated.

Indicate whether self-assessment or peer assessment will be used. Explain how the assessment is aligned with
the learning outcomes.

The following assessment methods will be used during the course:

1. Surveys — short tests with yes/no answers or multiple-choice questions;

2. Review — a critical review of a specific issue related to climate change,
presenting the student’s own viewpoint supported by literature sources, as
well as identifying possible counterarguments;

3. Case analysis — writing a mini-manuscript or preparing a presentation based
on a given situation, with a possible forecast of its development in the context
of climate change.

Learning Storyboard (Instructional Storyboard)

Use it to create a visual scenario of your blended learning activity.
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LO1. AHani3yBatu CKJIaH1
B3aeMOMAil MK  arMocdeporo,

CynIeto, 010JIOTTYHUMHU i
OKEaHIYHUMHU KOMITOHEHTaMH,
BKJIIOYAI0YH MEXaHi3MHU Jlexuii HCKYCIL YuraHHs
3BOPOTHOI'O 3B'$I3Ky B CHCTEMI JIell%llﬁ: N Coxp Tll;]in Ipyn BuBuenns Tectn
a0 nuieH aATHYH - oBa v
3emy, 3 .yanyBaI"IH;[M BH{IHBY CTJIOr0 PO3BHTKY Ta nit Pair- AHCKY Maﬂgﬁﬂ‘;'ﬁﬁm 32 BUBYEHHM
JIIOACHKOI TISITIBHOCTI HAa JTOBKIJIA. G-npuHIHIIB ceMIn Share et 3 17 LICP ta ESG- Marepianom
BeJIeHHs GizHecy ap MPOEK [PUHLMIIB
UN SDG TyBaH
HAM
LO2. KpurnuHo aHamizyBatu
ICTOPUYHHAN PO3BUTOK 1 CydYacHi
MEXaHi3MH 320€3MEeUYCHHS CTaJIOr0
PO3BUTKY, OLHIOIOYH MOJNITUYHI Ta
COIIIATbHO-CKOHOMIYHI  (hakTOpH, Jlexuii Jluckycii YutaHHs
1o BIIMBAKOThH Ha l'IOJ'IiTI/IKy J}em&i‘i . I'pyno T'pynos BuBuenns Tectn
1ro10 1 J100aJIbHO1 Ba a v
CTaJI0ro pO3BUTKY. UN SDG PaMKOBOT POrpamMu AUCKYC JHCKyci Maﬁgﬁﬂ‘éﬁﬁm 33 BUBYCHUM
KIIMaTHHOTrO 1513 fTa BILTUBY 3MIH Marepiaiom
00CIyroByBaHHs TMPOEKT TMPOEKT KIliMaTy Ha BOJHE
(GFCS) ra i poni y YBaHH YBaHHs FOCTIOZIAPCTEO
BOJIHOMY CEKTOpi SIM M
LO3. Busnauatu OCHOBHI
rI00anpHI  MeraTpeHau Ta  ix
HACHIOKMA  JUIS  I[OTOYHUX 1
MaifOyTHIX 3MiH y JIOBKiI, : ; YuTaHHs
COILIIANTBHIM 1 eKOHOMIYHIN chepax, Jlexuii Jluckycii Bupuenns Tecrn
3 0COOJIMBUM aKIIEHTOM Ha Te, SIK ITi e Ipyno | | pynos MrCpLamie mozo 32 BHBYCHIN
. oo 17 uinei Ba a _ h
TEHACHUi BILIMBAIOTE HA CTANNCTB  craroro possumy 1a muerye | | avexyei L e e Marepiatom
KITIMaTHYHO-3aJI€)KHUX  CEKTOPIB. ESG-npurtmis in 3 A Ta
BCICHHA O13HECY MPOEKT MPOEKT
UN SDG YBaHH YBaHHA
M M
LO4. OuixroBatd poib Ta BILUIHB
Ilineit cTamoro po3BUTKY, 30KpemMa
Mimi 13 - Knimatuusi  gii, y
CIIPUSIHHI TIEPEeX0ay OO CTalloro Yuranus
PO3BUTKY B PI3HHX CEKTOpax Jlexuii Huckycii Bubuenns Tecrn
€KOHOMIKM Ta Ha PI3HHX PIBHSAX Towuii Tpyno | | Fpynos VaTepiain oo J—
11010 KOHIEII Ba a H
ypsany. UN SDG Harionansnot JHCKYC JHCKyci Hf&gﬁgﬁﬂi‘oi MateplaiomM
crparterii cranoro in3 A Ta cTpaterii cTanoro
PO3BUTKY B YKpaiHi TPOEKT NPoEKT PO3BHTKY B
YBaHH YBaHHs Vkpaini
M M
LO5. OruiHroBaTn MaiOyTHI
CIieHapil IS CUCTeMH 3eMis 3a
PI3HHMH TPAEKTOPISIMUA PO3BUTKY 3
BUKOPHCTaHHAM KIIIMaTH9IHIX UuraHHs
MOJIeJICH 1 MPOTHO31B MaiOyTHHOTO Jlexmii Jluckycii Bupuenns Tectn
Kimary, H-IOG pO3yMITH ‘Hel'guﬁ . Tpyno Tpynos JIOJIATKOBHX 3a BUBYEHUM
a2 : : moa0 auieH Ba a e iani ent
IOTCHIIMH1 HACIIAKHU 1 IIPOCyBaTH Cla“so(go PO3BHTKY T2 nHcxkye auckyel ‘f%lﬁ%%l:g Jéiseét_) Mmarepiaiom
ESG-npuniumnis isn3 s Ta R
nporpaMH CTaHOF,O o PO3BHTKY BelleHHs Oi3HeCy MPOEKT MPOEKT TIPUHLHIIE
B1OIIOBIAHO 10 HIJ'ICI/I CTaJIoro YBaHH YBaHHS
M M
possutky OOH. UN SDG
LO12. [IporoHyBaTH iHHOBAIIITHI
CTpaTerii s TPOCYBAHHS MOPSIKY
JICHHOT'O CTajIoro PO3BHTKY
IIIIXOM  IHTerparlii MpakTuK, 1o ) Yuranus
BimmoBimatote  LlimaM  cramoro Jlexuii I[TpakTHyHa po6oTa Bupuennst Tectn
PO3BUTKY OOH, y pi3Hi Jlexcuii 3axuer | | Pospos HOMATKOBHX 32 BUBCHIM
: : : 1100 pOJI1 BOJAHUX IHBECT JICHHH 1 N 1
eIfOHOMqul CeKTOpH Ta Ha PI3HUX Cnya(6yKOHT;:KcTi Wil HO cTaHaa Maggg;:t'g;:;«;‘uo varepiaom
piBusix ynpasniaas. UN SDG 3MiH Kiivary Ta ro pTyY cyx6 y
TpoeKT KOHTEKCTI 3MiH

M
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Learning Resources and Tools

List the available resources that you will use for different types of learning activities and recommend to
students.

Describe the technologies that you will use to implement the learning solutions, including educational
technologies and operational equipment (technical equipment, software, collaboration tools).

1. Jlocsaruenns Llineit cramoro po3BUTKY B yMOBax BilOy0BH YKpaiHH: CydacHI BUKIUKH Ta
nepcrektiBy // AkTyanbHi TpobiiemMu cranoro po3Butky. 2023. T. 2, Ne 4. C. 15-27.

2. IHrerparist IPUHLMIIB CTAJIOTO PO3BUTKY y BUIY OCBiTY YKpainu // EkoHOMIKa Ta CyCHiJIbCTBO.
2022. Ne 38. C. 112-118.

3. Opranizanis 06’ exnannx Hamiit. [TepeTBopeHHs Hamoro cBiTy: [Topsiok JeHHUH y cdepi cTaiaoro
po3BuTKY 10 2030 poxy. Hero-Mopk : OOH, 2015. 41 c.

4. Tlporpama po3zsurky OOH. Llimi ctanoro po3Butky: Ykpaina: Hamionansaa gonoBiab. Kuis :
ITPOOH, 2017. 176 c.

5. Ilporpama pozsurky OOH. Llini cranoro po3ButKy: 3aBaaHHs Ta iHankaropu. Kuis : [IPOOH,
2017. 112 c.

6. United Nations Development Programme (UNDP).Implementing the 2030 Sustainable
Development Goals in Ukraine: Analysis of Government Strategies and Public Policy. Kyiv :
UNDP Ukraine, 2020. 98 p.

7. MinicrepcTBo ekoHOMikH YKpainu. L{imi cranmoro po3BuTKy YKpaiHu: aHATITHYHUHN OTJIS Ta
iHTerpalis y aepxaBHy momiTuky. Kuis : Minekonomiku Ykpainu, 2019. 64 c.

8. MinictepcTBo ocBiTH 1 Hayku YKpainu. [Hrerpaist L{inei cramoro po3BUTKY B CHCTEMY OCBITH
VYxpainu. Kui : MOH VYkpainu, 2021. 72 c.

9. 17 Ilineii cramoro po3BuTKy : Be6-crop. Global Compact Ukraine. URL:
https://globalcompact.org.ua/tsili-stijkogo-rozvytku/ (nara 3Bepuenss: ..2026) — pecypc mpo 17
LICP, ix 3micT Ta 3Ha4eHHS y KOHTEKCTI TJ100aIbHOT CTpaTerii.

10. Sustainable Development Goals sik ckiamgoBa HartionanbHoT 6e3neku Ykpainu // IpaBo i Ge3nexa.
2021. Ne 4. C. 45-53

11. Needs for Climate Information in Support of Decision-Making in the Water Sector, Stakhiv E(US
Army Corp of Engineers), and Stewart B, (WMO Commission for Hydrology). Draft White Paper
to World Climate Council-3,Geneva, September 2009.

12. Final Report of Expert Meeting on Water Management need for Climate Information in Water
Resources Planning. World Climate Programme —Water, WCASP — 74.WMO/TD No. 1401, July
2007.

13. Climate and Meteorological Information requirements for water management— A Review of issues.
Dent J. Technical Report Series No.1 — WMO 2012 (WMO, No. 1094), WMO Commission for
Hydrology (CHy), Geneva, 2012.

14. Application of the Climate Information and Prediction in the Water Sector: Capabilities. Lead
Author: K.D. Sharma, National Rainfed Area Authority, New Delhi 110012, India. Draft 2009.

15. WMO, 2011: Final report on Consultation Workshop on NMHS Capacity Development
Requirements for GFCS,10-12 October, 2011, Geneva Switzerland.
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16.

17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Group on Earth Observations, Task US — 09 — 01 a. Earth observations priorities for the water
societal benefit area. January 2010.

Intergovernmental Panel on Climate Change. Fourth Assessment Report, UN Geneva, 2007.
Guide to Hydrological Practices., WMO no. 168. 6th Edition, Geneva 2009.

Church and Earth — The Church of England’s Seven-Year Plan on Climate Change and the
Environment. October 2009.

Faces of Change — special issue on climate change. Media New Age Ltd in association with the
Campaign for Sustainable Livelihoods, Dhaka, Bangladesh, May 2008.

Estimation of Point Rainfall Frequencies. Technical Note 61: Work Package 1.2: Flood Studies
Update. Met Eireann for the Office of Public Works (OPW), October 2007.

World Bank. 2005. Arab Republic of Egypt: Integrated Water Resources Management Plan. ©
Washington, DC.

EU Interreg IVB. Flood ResilientCity Project: Task 3, Rainfall and Risk —Pluvial Variation.Jacob’s
International for Dublin City Council, 2012.

Global Framework for Climate Services — Empowering the most vulnerable: Climate Knowledge
for Action. Report of the High-Level Taskforce for the Global Framework for Climate Services.
WMO No. 1065, Geneva 2011.

Inter-Agency Consultation Meeting on User Interface Platform (UIP). Agriculture, Food Security
and Water Sectors of the Global Framework for Climate Services. FAO, Rome, 26-28 September
2011.

High-Level Expert Panel on Water and Disaster/ UNSGAB, 2009: Report on “Water and Disaster;
Prevention and Action to Minimize Death and Destruction: Building Resilience toward Sustainable
Development.

Olsen, J. Rolf, Julie Kiang and Reagan Waskom, (editors). 2010. Workshop on Nonstationarity,
Hydrologic Frequency Analysis, and Water Management. Colorado Water Institute Information
Series No. 109. www.cwi.colostate.edu”.

Moser, H.; Résner, S.; et.al.: GFCS - A Case Study of the German Federal Institute of Hydrology
for the Water Sector (“KLIWAS”), to be published in: ClimateExChange, WMO and Tudor Rose
2012.

Arnell, N.W., Climate change and global water resources: SRES emissions and socioeconomic
scenarios. Global Environmental Change 14 (2004) 31-52.

Sachs Jeffrey. The Age of Sustainable Development. New York : Columbia University Press, 2015.
543 p.

Voluntary National Review 2020: Sustainable Development Goals progress report — Ukraine /
United Nations in Ukraine. 2021. URL
https://ukraine.un.org/sites/default/files/202110/VVNR%20SDG%20Ukraine%20 2020.pdf
(accessed: 16.02.2026) — UN report on progress in implementing the SDGs in Ukraine.
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