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Climate change has become a contemporary issue globally, regionally and locally.
The aim of the paper is to discuss the effects of "climate in/justice” related to extreme
weather impacts and local inhabitants’ poverty in Debed river basin in the Republic of
Armenia (RA). Based on analysis of available scientific literature, we notice that
climate change already affected the air temperature (+1,3°C), precipitation (about -
10%), average annual water volume of river (decreased by 16 million m®), and extreme
weather conditions in the basin during last decade.

We considered climate inequality issues according to four principles of Mary
Robinson Foundation of the research area, which is the novelty of our paper. Debed
river basin is affected by climate change negatively. The natural environment and the
local population have climate justice issues in this area. Future research should stress
adaptation and mitigation strategies to find solutions in local, regional and global
levels.

Keywords: Debed River; Climate Change; Climate Justice; Mary Robinson
Foundation Principles
Introduction

Climate Change is a contemporary issue, which has a significant influence
on the Earth and its ecosystems by causing changes in weather patterns, sea
levels, and water flows of rivers, biodiversity, and deforestation. It also busts
social and political issues. Thus, the awareness of this topic is vital to avoid
future dramatic and costly effects at the global, regional, and local levels. The
aim of this paper is to discuss the issues of climate inequality bringing out
issues of "climate in/justice* related by extreme weather impacts and local
inhabitants’ poverty in Debed river basin in the Republic of Armenia (RA),
which is a unique area with one of the largest forest cover in RA. In this paper,
we intended to answer the following research questions:
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e To what extent does climate change affect the water flow of the Debed
river? To clarify this question, we imply that the answer to this question
will help us to determine if climate change has a specific influence on
our research area.

e How do we address issues of climate inequality and “climate in/justice”
in the area of the Debed river basin? By answering this question, we
will discuss real-world situation of the case study and analyze the
relationships of Mary Robinson Foundation criteria of Climate Justice.

o What strategies do we suggest for solutions of climate justice issues in
the Debed river basin? This question will guide us to think about adap-
tation and mitigation strategies to face Climate Change and Climate
Justice issues in the basin of the Debed river.

e How to inform the public about it through the Geological Museum after
H.T. Karapetyan.

The state of the issue

Climate Change is the defining problem of the current times. From shifting
weather patterns that threaten food production, to rising sea levels that increase
the risk of catastrophic flooding, the impacts of climate change are global in
scope and unprecedented in scale. Without drastic action today, adapting to
these impacts in the future will be more difficult and costly. Because of climate
change, there are many different problems in the world (7). Due to the problem
of water use, there are problems in using water resources, and especially for
agriculture. In some places there are even wars for water, the Sahara and other
deserts increase their territories in exchange of savannah and forests.

Global climate change is a truly important issue for the humanity, so the
solution to this problem has been included in the UN Sustainable Development
Goals (13" goal). A number of conferences have been organized to address this
issue; several agreements have been adopted by UN member states, in parti-
cular, the Kyoto Protocol, Paris.

The main policy is to reduce industrial waste from major industrial count-
ries to mitigate climate change and the reasonable utilization of all natural re-
sources.

Climate change is a global challenge that has no borders and combating it
requires coordinated work by all countries. Unfortunately, many countries do
not have any effect on climate changes, but will suffer the consequences.

One of these countries is Armenia. Armenia does not have a large industry,
and itself has very little influence on climate change throughout the world, but
the global climate change affects Armenia too. The fact that Armenia is located
in the subtropical zone of the ridges of the central part of the Lesser Caucasus
significantly affects the climate of the country, in latitudes characterized by a
manifestly arid and continental climate. The climatic features of the country are
determined by its mountainous terrain. The assessed changes show that during
the past 80 years the increase in annual temperature by 1.3°C and reduction in
precipitation by 10% were observed (5).
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a) b)
Figure 1: Observed annual air temperature (a) and precipitation (b) anomalies compared to 1961-1990
baseline mean (black line), their decadal moving averages (red line) and linear trends (green line)

(Source: 4 p. 5)

Case study of Debed river basin in the Republic of Armenia (RA).

Armenia’s rivers are the streams of the South Caucasian major rivers Araks
and Kura,the total length of the latters being around 25,000km. Debed river
(178km) is one of tributaries of Kura River, which flows through the area of the
Republic of Armenia (RA) and the Republic of Georgia. In addition, Debed is
one of the major rivers of RA (average annual water volume is 1070 mil m°).
This unique area was chosen as a case study of our research, as the basin of the
river is covered by forests, which are about 30% of RA total forest area, and
deforestation is a vital problem in RA. The catchment of the river has been
populated since the ancient times and now it has a population of about 230 000,
most of them (above 60%) are involved in agriculture and already face negative
effects of extreme weather conditions. Climate change has become an issue in
Debed river basin, as high temperature and low snow cover, hails and flooding
took place during the recent decade many times. Because of high temperature in
winter, snow cover does not formulate sufficiently, which causes decreasing
water flow in Debed and its tributaries (5).

| Gbservation network of surface wrater monitoring
rhvor

Fig.3 Debed River Basin in the Republic of Armenia (Source: (2))

This report focuses on two Sustainable Development Goals — Climate ac-
tion and no poverty. The Global Climate Change impacts the Debed river water
regime, generally reducing the number of precipitation in the study area,
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resulting in problems with irrigation (7). As a consequence of this, the
population is unable to carry out normal agricultural work because of the lack of
water. Climate change increases the average ambient air temperature in the
Debed basin (1961-1990) ranging from 0.2 to 0.6°C. The amount of precipita-
tion has dropped by about 10%. From 2009 to 2020, the average annual flow of
Debed river decreased by 4m® /sec., and the average annual water volume dec-
reased by 16 million m® (5). Since agriculture is the main occupation of the ma-
jority of the population in the study area, the issue of irrigation also poses a
problem of poverty growth (6).

Table 1
Meteorological stations of Debed River basin and their features (Source 7)

METEOROLOGICAL STATIONS
N name Elevation,m | Annual mean SNOW
precipitation, COVER, SM
mm
1 Debedashen 453 444
2 Mecavan 1573 663 -
3 Shnogh 656 505 7
4 Alaverdi 721 516 5
5 Tashir 1507 713 17
6 Stepanavan 1397 683 19
7 Odzun 1127 554 -
8 Urasar 1547 785 -
9 Tumanyan 1200 597 10
10 Pushkino 1522 702 21
11 Spitak 1552 439 12
12 Vanadzor 1350 589 17
13 Lermontovo 1798 708 30

Local people, especially farmers who use water resources of Debed for
irrigation, are involved to solve this problem. Local businesses, municipalities,
and other governmental organizations are also involved whose concern should
be the reduction of the impact of global climate change on this area and the
prevention of its poverty growth. This issue should also be the focus of attention
of relevant scientists and specialists.

The main focus of our research is based on adaptation strategies, although
mitigation also is one of significant aspects of our thoughts.
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Applying the principles of Climate Justice according to the Mary Robinson
Foundation in Debed river basin of the Republic of Armenia (RA)

Guided by the core principles the Mary Robinson Foundation, Climate
Justice dedicates itself to action in order to realize its vision of a world engaged
in the advancement of climate justice. Below, the principles considered for the
application in the Debed river basin, are discussed as these might have signi-
ficant changes in the reality of our research area and are urgent. Climate varia-
bility is predicted to bring about significant changes especially in agricultural
production and production systems (3).

Respect and Protect Human Rights. “The huge injustice of climate chan-
ge is that it is those who have done the least to cause the problem — the most
vulnerable, from the world's poorest communities — who are hardest hit” (Alex
Salmond MSP, Scotland’s First Minister). This statement is true about our case
study too, as it does not have a major role in the global share of pollution, but it
faces the reality of changed climate. The Global North pollutes the environment
by using natural resources and emissions directly or indirectly affecting the
whole world. The Republic of Armenia protects human rights, provides equal
opportunities for social, economic well-being for its citizens based on the Cons-
titution and the international agreements related to human right protections. In
fact, there are all legal backgrounds to have a dignified and worthy life in RA.
But the reality of Debed river basin is that climate change causes local
inhabitants’ poverty (both absolute and relative), which contravenes people’s
well-being by causing health problems, social and psychological issues of the
society. Moreover, as the basin is mainly agricultural and semiarid area, expen-
ses for irrigation rose last decade. Drinking water and food prices are higher
with nearly the same income conditions. Forests produce less fruits and wood,
which used to bring some money. All these additional costs push local inhabi-
tants to have low quality of life, sometimes even migrate to other regions or
countries to have more water and food access. We would suggest developing
water management system in the region and decrease taxes to encourage people
to stay in the Debed river basin, which traditionally used to be one of the most
profitable agricultural areas.

Highlight Gender Equality and Equity. Gender Equality and Equity is
widely appreciated in RA, which is recorded in the Constitution and social
norms of RA. We have a law of “Protection against violence in family, pro-
tection of victims in family and restoration of family in family” to address
gender issues.

Climate change affects the productivity of crop, livestock and fishery
systems disrupting food distribution, markets, and access to food. Debed
river area is cultivated by growing various subtropical plants. It is the second
largest area by grape and peach production in RA. Due to the lack of water
access in the highly populated areas and irrigation, profitability for agricultural
products has decreased. Therefore, some farmers (men) prefer either to switch
to other jobs, such as car service and construction, or migrate to other regions or
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countries to earn some money. As a result, the main burden of household, agri-
culture work remains on women, who are also responsible for bringing up their
children. Therefore, it is vital to make adaptation policies for the whole society
to avoid women’s overload and protect their constitutional rights based on SDG
strategies. This statement especially refers to low-income families which cannot
afford to have workers in farms. These issues are also discussed at the level of
laws in Armenia (1).

Support the right to development. There are poor farmers who suffer a
lot because of anomalous climatic phenomena in this area: droughts, hail, etc.
Due to these disasters, the expenses of the poor increase and the quality of life
falls. As a matter of fact, they are more vulnerable to global climate change.
Wealthy farmers suffer less from natural disasters, as they have an income
compared to the poor, whose land and animals are few.

Share Benefits and Burdens Equitably. The Alaverdi Copper-Molybde-
num Combine operates in a research area that pollutes the environment, inclu-
ding the Debed River, through which irrigation is done. The company invests
some money for social and environmental protection projects to decrease the
damage to the local population and the environment. The investment imple-
ments several social programs aimed at improving the welfare of the local po-
pulation. Governmental investments were also made, anti-hail stations were
created, which partially alleviates the situation.

Discussion

As a result of our study, we have arrived to the conclusion that global
climate change has affected the Debed River and surrounding areas, since the
average temperature in this region has increased by about 1,3 degrees over the
past 80 years, and the annual rainfall has decreased the water level in the river
by 10 percent. In addition, droughts and hail here have become more frequent
(5).

In this area of climate justice, there are certain issues that we have seen in
need of certain solutions in line with Mary Robinson's Foundation.

It also became clear that climate change has a negative effect on women, as
they perform heavy agricultural work instead of men. And men, in order to
provide for their family, go abroad to work.

In Debed river basin, we addressed several issues of climate change and
climate inequity, and for some we could offer certain solutions.

This area generally does not have major impact to climate change, but
suffers from its negative effects, so adaptation strategies should be used in this
area (equipment to reduce environmental pollution, cash compensation for
farmers, etc.). This issue should always be the focus of attention of the go-
verning bodies, and appropriate protective work should be carried out.

In particular, some investments in this region or financial compensation are
needed to protect against the adverse effects of climate change (frequent
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droughts, anomalous hail, water scarcity of Debed river, poor rainfall, forest
degradation).

Investments can be made for a number of operations, such as building a
reservoir that will properly use water from the Debed river, partly to prevent
drought, build hail stations, and so on.

In addition, it is possible to organize several workshops among the local
population, which will help to adapt to the effects of climate change and to farm
correctly.

Thus, we have seen that the questions raised have certain ways to solve
them.

It is very important to inform the public about this topic, because it is the
availability of knowledge and information that leads to protection. To this end,
we propose to hold special seminars-discussions with the local population at the
Geological Museum of IGS NAS RA, to organize an educational program on
global climate change for schoolchildren, in order to raise awareness among
them.

Conclusion

Climate Change already has an impact on the Debed river basin by causing
extreme weather conditions and decreasing productivity of agriculture and life
quality. It also stimulates human migration which, in its turn, affects women’s
daily overloaded life especially in low income communities. Therefore, we
suggest SDG-based adaptation projects be fulfilled in this area. It is vital to
have efficient collaboration of the government, businesses, and local people to
improve adaptation programs for the most vulnerable communities and people.
The issue of Climate Justice and Equality is a new research area for Debed river
basin, as there is a lack of specific information and research on this topic, which
could provoke the attention of the environmental protection organizations, the
government, and local citizens.

References

Armenian legal information system. Available from: https://www.arlis.am/documentview.aspx?
doclD=118672 [03.05.2019].

Badasyan I. 2015. Water Quality and Macroinvertebrate Communities Monitoring of Catchment
Basin of Debed River in Armenia in Spring in 2015, Research & Reviews: Journal of Ecology
and Environmental Sciences, Volume 3, Issue 3, p. 36-40.

Mary Robinson Foundation, climate justice. Available from: https://www.mrfcj.org
[principles-of-climate-justice/ [17.04.2021 |.

Ministry of Nature Protection of RA. 2009. Vulnerability of water resources in the Republic of
Armenia under climate change , Yerevan, p. 27.

UNDP Climate Change Program in the Republic of Armenia. 2016. Mitigation of Climate
Change Risks of Rural Communities through Improved Local Development Planning,
Yerevan, p. 47.

2z Jpdwljugqpujmit jndhwnk, 2017, Unpuunnmipjui wyuwnlipp huyuunwimd 2008-
2016pp. Gplwl, 124 te:

Utuguljuiyub £.10., Funbnujub &N 2007. Lnnnt §ihdwl b optipp, Gpliwb, 292 ty:

56


https://www.arlis.am/documentview.aspx?%20docID=118672
https://www.arlis.am/documentview.aspx?%20docID=118672

22, Y6RET AGSh U4 UQULNRU ULHUUSE ONONNRE3UL
ZGSCYULLLE P dBMT.NPONRE3NRL" ULPUTUSUUUL
UrurnNkEe3UL 2ZUUUSGRUSNRU BY MU 4GLUREM3UL
ZULrU8hy hruQtuNkru

Uwhwljuit UL.U., Ujpnnwdjut U.U., @phgnput Q.02
Udthnthnid

Yhduwgh thnthnpunipniip punuind £ dudwbwlwlhg juinhp gqn-
pw], nwpwdwopowtughtt b mbknujut dwwppuljubpnid: Znndush
twwunwl b pubwpll) 22 Ypky ghinh wjuquinud «Ghdwjulut
wi/uppupununnipjuty hbnbwtpubpp® juwyyws swjpwhtn tnubw-
Juyhtt thnthnpjunipiniiibph wqpbtgnipjui b wnpuwwnnipjut htwn: Zhdp
pupniubny wniuw ghnwlwt gpujuinipyut Ybpnisnipjniup, dkup
tjuunnud tup, np Yihdugh thnthnpunipjniip wpnkt wqpk) L onh obip-
dwunhdwth (+ 1,3°C), mbnnudutph (Unwn -10%), ghwnh oph dvhohtt tnw-
phyut swdwh (Wjwgky k16 Uju U3-ny) b yEpohtt mwubtwdjulnid wdw-
quith tnutwluwyhtt wuwydwuubkph Ypu:

Utup ntunidtiwmuhptghtip hbnnwgnunynn nupwspnid Jihduyh wi-
hwjwuwpnipjut puunhpubpp’ hwdwdwjt Ubkph (knphuuntt hhdtw-
npudh snpu ulgpnitpubph, husp unyt hnndwsh unpnipjniut b Yih-
dugh thnthnhunipniip puguuwpwp b wqpnud Hpkp gbnh wjuquth
Ypu: Fuwjut dhowduypp b nbnuljut phwlsnipniut wju njnpunud
niukb Y hdwgh wppupununnipyut pbunghptubp: Uywgqu hknwgnunnt-
pintuttpp whwp E nipwnpnipnit nupdukt hwpdwpynqujuinipjutn
U Jungbjhnipjub dbn@ugduip wknulub, nwpuswopowbught b gn-
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AHAJIM3 MOCJEJACTBUN U3MEHEHUS KJIMMATA B
KOHTEKCTE KJIMMATHYECKOM CIIPABEVINBOCTH B
BACCEHWHE PEKH JIEBE]] PECITYBJIUKA APMEHUSA U
OBHIECTBEHHAS OCBEAOMJIEHHOCTbB Ob 9TOM

Caaxsan H. A., Mkptymsn A.C., I'purosu I'. P.
Pesrome

W3menenune kiMMaTa CTAaHOBUTCS aKTyaJlbHOM Mpo01eMoii Ha ri100aIbHOM,
pPErHOHAaTBFHOM U MECTHOM ypOBHAX. L[enpio MaHHOUW CTaThH SBISETCS 0OCYXK-
JICHUE TMOCIEACTBUN «KIIMMATHYECKOH He/CIpaBeIIMBOCTH» B OacceliHe peKH
Jeben PecyOnmku ApMeHHS B CBS3H C BO3ICHCTBHEM JKCTPEMAILHOTO W3-
MEeHeHHsI 1moroabl u O6eqHocTH. Ha ocHOBe aHanm3a CyIecTBYIOIIEH HaydHOU
JUTEpaTypsl OTMETHM, YTO HM3MEHEHHE KJIMMaTa Y)Ke MOBIHIO Ha TeMIle-
patypy Bosayxa (+ 1,3°C), konuuecTBo ocaakos (0kos10 -10%), cpeaHeronoBoii
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?) u moroxusIe ycnosus B Gacceiine

00BeM BOJIbI peKH (yMeHbIleH Ha 16 MiH
3a MOCJENHEE NECATUIIETHE.

MBI BccnenoBaiy KIMMaTHIeCKOe HEPABEHCTBO B HCCIIEAyEeMOil 001acTu B
COOTBETCTBHH C YETHIPHMs NpuHITHIaMu ®oHna Mapu PoOHMHCOH, UTO sSBIIsIETCS
HOBUHKOU NaHHOM cTaThu. MI3MeHeHue KiIMMaTa OTPULIATENIbHO CKa3bIBAETCA HA
Oacceiine pexu Jleben. [Ipupoanas cpena u MECTHOE HacelleHHE CTAKUBAIOTCS
¢ pobJeMaMy KIIMMAaTHIECKOHM CIpaBeJIMBOCTH B 3TOM oOnacTu. [lanbHelme
WCCIIEIOBAHNS JIOJDKHBI OBITh COCPEAOTOYEHBI HAa aJalTallid U yMEHbBIICHUH
YSA3BUMOCTH JUIA TIOMCKA PEIIeHUIl Ha MECTHOM, PETHOHAIFHOM U TI00abHOM

YPOBHSIX.
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