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HYRJE

Gjaté muajit dhjetor 2024, territori i
Shqipéris€¢ u karakterizua nga kushte
meteorologjike relativisht t& qéndrueshme,
té¢ ndikuara nga qarkullimi atmosferik
mesdhetar. Temperaturat e ajrit rezultuan
né pérgjithési mbi normén klimatike
shumévjecare, vecanérisht né zonat fushore
dhe bregdetare, ndérsa né zonat malore u
regjistruan periudha me temperatura
minimale negative.

N¢ fushén termike, vérehej njé¢ dominim i
masave ajrore relativisht t€ buta, t&
shogéruara her€ pas here me depértime té
ajrit mé té ftohté nga veriperéndimi. Kéto
kushte favorizuan formimin e mjegullés
dhe vranésirave t&€ uléta né ultésirat
peréndimore dhe zonat e brendshme,
vecanérisht gjaté ditéve me stabilitet
atmosferik.

Sa i pérket reshjeve atmosferike, dhjetori u
karakterizua nga reshje té herépashershme
shiu, me shpérndarje jo t€ njétrajtshme né
territor. Reshjet ishin mé t&€ pranishme né
zonat veriore dhe gendrore, ndérsa n€ zonat
malore u regjistruan edhe reshje bore,
kryesisht né larté€si t€ médha. N¢é
pérgjithési, sasité mujore té reshjeve ishin
afér ose lehtésisht mbi normén klimatike,
duke reflektuar tiparet e njé dimri
mesdhetar. Né pérfundim, dhjetori 2024
paraqiti kushte tipike t€ stin€s s€ dimrit, por
me tendencé termike mé t€ ngrohté se
mesatarja, né pérputhje me prirjet klimatike
té vérejtura edhe né shkallé rajonale dhe
evropiane

Gjaté vitit 2024, Shqipéria u karakterizua
nga kushte klimatike mbi normén
shumévjecare, t€ ndikuara kryesisht nga
dominimi 1 masave ajrore t€ ngrohta me
origjiin€ mesdhetare dhe subtropikale.
Temperaturat mesatare vjetore ishin mé té
larta se norma klimatike, me anomali
pozitive mé t&€ theksuara gjaté verés.
Reshjet shfagén variabilitet t€ larté
hapésinor dhe kohor, me episode intensive
né€ dimér dhe vjesht€, si dhe periudha té
zgjatura t€ thata gjaté verés. Reshjet e borés
né€ zonat malore patén kohézgjatje mé t&
shkurtér se mesatarja.

INTRODUCTION

From a thermal perspective, the month was
dominated by relatively mild air masses,
occasionally interrupted by intrusions of
colder air from the northwest. These
conditions favored the formation of fog and
low-level cloudiness, especially over the
western lowlands and inland basins, during
periods of atmospheric stability.

Regarding precipitation, December was
characterized by intermittent rainfall
events, unevenly distributed across the
country. Higher precipitation amounts were
observed in the northern and central
regions, while snowfall occurred in
mountainous areas at higher elevations.
Overall, monthly precipitation totals were
close to or slightly above the climatological
norm, reflecting the typical features of a
Mediterranean winter.

In conclusion, December 2024 in Albania
exhibited seasonally typical winter
conditions, with a positive temperature
anomaly relative to the climatological
average, consistent with regional and
European-scale climate patterns observed
during the same period. During 2024, the
territory of Albania was characterized by
climatic conditions above the long-term
average, particularly with respect to air
temperature, as a result of the frequent
dominance of warm air masses of
Mediterranean and subtropical origin.
Annual mean temperatures were generally
higher than the climatological norm, with
positive temperature anomalies most
pronounced during the summer season and
transitional periods. Precipitation exhibited
marked spatial and temporal variability,
with locally intense events occurring
mainly during winter and autumn, while
dry spells were more persistent during
summer. Snowfall episodes were recorded
in mountainous regions, though with a
shorter duration and reduced persistence
compared to the climatological average.
Overall, 2024 reflected the current pattern
of climate variability, consistent with
observed trends across the Mediterranean
region
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MOTI I HAPESIRES

Bazuar kryesisht né t€ dhéna nga NOAA
sipas (Space Weather Prediction Center /
SWPC) dhe raporte té tjera té€ vézhguara té
aktivitetit diellor dhe geomagnetik.
Aktiviteti Diellor gjaté Dhjetorit 2024
Flares dhe Sunspot-e

o Solar activity ishte mé e lart€ sesa
mesatarja, me disa M-class flares dhe X-
class flares t€ regjistruara nga NOAA né
dekadén e fundit t& dhjetorit.

o ME e shquara ishte njé X1.5 flare mé 30
dhjetor nga njé rajon aktiv i fuqishém
(NOAA AR 3936), bashké me njé X1.1
flare g€ ndihmoi né€ nxjerrjen e masave t&
médha plazmatike né hapésiré.

Kéto flares pérbéjné burime té rrezikshme
energjie q¢ mund té ¢ojné né CME dhe
trazira n€ fusha magnetike rreth Tokés.

SPACE WEATHER

Based primarily on data from NOAA
according to (Space Weather Prediction
Center / SWPC) and other observed reports
of solar and geomagnetic activity.

Solar Activity During December 2024
Flares and Sunspots

o Solar activity was higher than average,
with several M-class flares and X-class
flares recorded by NOAA in the last decade
of December.

o The most notable was an X1.5 flare on
December 30 from a powerful active region
(NOAA AR 3936), along with an X1.1 flare
that helped eject large plasma masses into

space.
These flares constitute dangerous sources
of energy that can lead to CMEs and
disturbances in magnetic fields around the
Earth.

Figura 1 Aktiviteti Diellor gjaté Dhjetorit 2024 Flares dhe Sunspot-e

Solar Activity During December 2024 Flares and Sunspots

CMEs dhe Aktiviteti Geomagnetik
Arritja e CME-ve dhe stuhit€ magnetike

o 16-17 dhjetor: Njé CME arriti Tokén
dhe shkaktoi njé Geomagnetic G1 (Minor)
storm (nivel 1 lehté ndikimi). Kjo u
regjistrua nga NOAA bazuar né vlerat e
indeksit Kp qé arritén nivelin ~5 pér
periudha t€ shkurtra.

o 25 dhjetor: NOAA 1éshoi G1 (Minor)
storm watch, duke pritur njé€ tjetér CME qé
mund t€ preké magnetosferén e Tokés pér
festat e fundvitit.

CME:s and Geomagnetic Activity

CME Arrival and Magnetic Storms

o December 16—-17: A CME reached Earth
and caused a Geomagnetic G1 (Minor)
storm (minor impact level). This was
recorded by NOAA based on Kp index
values reaching ~5 for brief periods.

o December 25: NOAA issued a Gl
(Minor) storm watch, expecting another
CME that could affect Earth's
magnetosphere for the holiday season.
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o 31 dhjetor: NOAA vendosi njé¢ G3
(Strong) geomagnetic storm watch pér kété
dit€, duke pritur gé njé CME e prodhuar
rreth 29 dhjetorit t€ ndikojé né fushén
magnetike t& Tokés.

G-scale 1 NOAA pérdor njé€ shkallé nga G1
(minor) — G5 (ekstreme) pér t& klasifikuar
stuhi magnetike (p.sh., GI = ndikime té
lehta HF radio / G3 = ndikime mé serioze
né GPS, HF dhe sotellite).

3. Ndikimet e Mundshme (Pér
Shqipériné)

Pér territorin e Shqipéris€é (gjeografi
~latitudé e mesme):

HF Radio dhe GPS: Gjaté periudhave me
stuhi magnetike (sidomos G1-G3) mund t&
ket€ degradim té sinjalit HF, impakt né
pozicionimin GPS, ose ndryshime té shpejta

0 December 31: NOAA issued a G3
(Strong) geomagnetic storm watch for this
day, expecting a CME produced around
December 29 to affect Earth's magnetic
field.

NOAA's G-scale uses a scale from G1
(minor) — G5 (extreme) to classify
magnetic storms (e.g., G1 = minor HF radio
impacts / G3 = more serious impacts on
GPS, HF, and satellites).

3. Potential Impacts (For Albania)

For the territory of Albania (geography
~mid-latitude):

HF Radio and GPS: During periods of
magnetic storms (especially G1-G3) there
may be HF signal degradation, impact on
GPS positioning, or rapid signal phase
changes. (Based on how similar storms

té fazave t€ sinjalit. (Bazuar né ményrén si affect mid-sized geographies.)

stuhi t€ ngjashme prekin gjeografi té Telecommunication &  Infrastructure
mesme.) Systems: Minor disruption to
Telekomunikacion & Sisteme communications and satellite systems, but

Infrastrukture: Ndérhyrje t€ vogla né not necessarily serious disruption.
sistemet e komunikimit dhe satelitore, por

jo domosdoshmérisht prishje serioze.

ATy

63

{
99

ﬁg Geomagnetic Storm WATCHES Remain in Effect 31 Dec-1 Jan |

.

WHAT: An anticipated CME arrived on 31 December and the potential for G1-G3 levels now exists

What can be expected?

Geomagnetic activity can vary considerably during
storm progression with intermittent periods of
escalation or weakening as the disturbance in the
solar wind continues. Monitor SWPC webpage for
additional information.

Why does it matter?

Some power grid and satellite operators may
notice influences - but normally mitigatable.
Aurora may be driven further equatorward, if
conditions are favorable, possibly over northern
Maine to the upper Midwest at night.

What actions are being done?
Applicable sectors have been notified to take any necessary actions
to mitigate possible impacts.

[ne National Oceanic and

J Atmospheric Administration

Figura 2 Paralajmérimet pér stuhi gjeomagnetike efektivisht pér 31 dhjetor 2024
Geomagnetic storm watches remains in effect

Space Weather Prediction Cen!

Safeguarding Society with Actionable Space Weather Information
Boulder,
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Aurora Borealis: Shanset pér aurora té
dukshme né Shqipéri jan€ shumé t€ vogla
(duke géné gjeo-latitudé e mesme), por né
periudha G3+ mund t€ keté njé shtrirje
vizuale mé t€ madhe pér vézhguesit shumé
té veriut t€ hemisferés veriore.

Si t’1 interpretojé kéto pér Shqipériné

G1 (Minor): Zakonisht ndikime t& lehta —
degradim 1 pérkohshém 1 sinjaleve
HF/GPS.

G2-G3 (Moderate/Strong): Mund t€ sjellé
interferenca mé t€ dukshme né sisteme té
komunikimit, vecanérisht gjaté intervaleve
té véshtira t€ fluturimit ose navigimit
satelitor.

G4-GS5: Nivele té€ rralla por serioze (nuk u
regjistruan shpesh né dhjetor 2024),
zakonisht kérkojné masa paraprake pér
infrastrukturé kritike.

Aurora Borealis: The chances of visible
auroras in Albania are very small (being
mid-latitude), but in G3+ periods there may
be a greater visual extent for observers in
the far north of the Northern Hemisphere.
How to interpret these for Albania

Gl (Minor): Usually minor impacts —
temporary degradation of HF/GPS signals.
G2-G3 (Moderate/Strong): May cause
more noticeable interference to
communication systems, especially during
difficult flight or satellite navigation
intervals.

G4-G5: Rare but serious levels (not
frequently recorded in December 2024),
usually requiring precautions for critical
infrastructure.

Experimental Solar Cycle 25 Prediction
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Figura 3 Parashikim eksperimental i ciklit diellor kryer né janar-tetor 2024
Prediction of solar cycle experiments conducted in January-October 2024
NOAA/NASA/ISES
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RREZATIMI DIELLOR

Muaji dhjetor 2024 u karakterizua nga vlera
té reduktuara té kohézgjatjes s€ rrezatimit
diellor. Kjo situaté &sht€ rrjedhojé e
drejtpérdrejté e kushteve t€ motit me
vranésira t€ shumta, karakteristike pér kété
periudhé t€ vitit.

N¢ figurén Nr. 4 paraqiten vlerat ditore té
kohézgjatjes s¢& diellzimit né oré pér
vendmatjet meteorologjike Belsh dhe
Konispol. Gjaté gjithé muajit mesatarisht
ishin rreth 100 oré me diell, por jané té
shumta ditét kur vrojtimet meteorologjike
kané shénuar zero oré diellzim, gjaté gjithé
dités.

SOLAR RADIATION

December 2024 was characterized by
reduced values of the duration of solar
radiation. This situation is a direct
consequence of the weather conditions with
numerous clouds, characteristic of this
period of the year.

Figure No. 4 presents the daily values of the
duration of sunshine in hours for the Belsh
and Konispol meteorological stations.
Throughout the month, there were on
average about 100 hours of sunshine, with
many days where  meteorological
observations have recorded zero hours
throughout the day.
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T 0
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Figura Nr 4 / a dhe b — Kohézgjatja e rrezatimit (né oré) pér muajin dhjetor 2024 pér
vendmatjet meteorologjike Belsh dhe Konispol.
Sunshine duration (in hours) for December 2024 at Belsh and Konispol meteorological

stations.
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Né figurén Nr. 5 paraqitet shpérndarja
gjeografike e diellzimit né€ oré pér muajin
dhjetor 2024 né€ Shqipéri sipas Eumetsat,
CmSAF. Kéto rezultate t€ publikuara nga
Copernicus, té cilat pér territorin e
Shqipéris€, jané pérpunuar népérmjet SIG,
né rang vendi ishin mesatarisht nga 40 deri
né 160 oré me diell. Zonat malore e
kryesisht n€ veri dhe veri-lindje kishin
shumén mé t€ vogél t€ oréve me diell
ndérsa hapésira fiziko-gjeografike e Fushés
s& Myzeqesé kishte mbi 160 or€.

Figure No. 5 shows the geographical
distribution of hourly sunshine for the
month of December 2024 in Albania
according to Eumetsat, CmSAF. From
these results published by Copernicus,
which for our country were processed
through GIS, at the national level there
were an average of 40 to 160 hours of
sunshine. The mountainous areas,
especially in the north and north-east, had
the lowest number of sunshine hours, while
the physical-geographical area of the
Myzeqe Plain had over 160 hours.

Kohézgjatja e diellzimit né oré gjaté muajit dhjetor
2024 né territorin e Shqipérisé

N
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Figura 5-Kohézgjatja e diellzimit pér muajin dhjetor 2024 pér
Shqipériné, sipas CmSAF.
Sunshine duration for December 2024 for Albania.
Diellzimi / Sunshine (né oré / in hours), according to CmSAF
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SITUATA SINOPTIKE

Né ditét e para t€ dhjetorit né territorin
Europian u afruan sisteme ciklonik

atlantike. Ké&to  sisteme
frontale u shtrin€ nga
Atlantiku ~ Verior  drejt
Ishujve  Britaniké  dhe
Europés Peréndimore, duke
sjellé, reshje t€ vazhdueshme
shiu dhe eré€ t€ vrullshme né
Francén Veriore, vendeve té
Beneluksit  dhe
Britaniké. Gradualisht fronti
1 ftoht¢ mbi Europén
gendrore dhe lindore u
shogérua me reshje shiu né
ultésira dhe déboré né€ zonat
malore.

Né Mesdhe ushtroi
aktivitetin njé front okluz
duke sjellé reshje intensive
lokale dhe rénie
temperaturash me eré té forté
ciklonike, sidomos pérgjaté
brigjeve. Fig nr 6 (1 dhe 2)
Né periudhén 5-10 dhjetor
2024 né Europén Juglindore
depértuan masa ajrore té
ftohta me origjiné polare
kontinentale. Pérplasja me
ajrin detar dhe kontrastet e
forta termike sollén nxitje té
gendrave ciklonike kryesisht
né Adriatik. Pér kété shkak
reshjet prekén mé sé shumti
zonat e uléta dhe ato
bregdetare, ndérsa débora
pérfshiu zonat malore té
vendit. Fig nr 6 (3)

Né periudhén 10-13 dhjetor
dimri shfaqi tiparet e veta t&
theksuara né Mesdhe dhe né
vendin toné. Aktivizimi i
ciklonit mesdhetar krijoi
pagéndrueshméri  reshjeve,

rénie temperaturash dhe eréra té vrullshme.

Fignr 6 (4)

Pér disa dité Ballkani dhe vendi kishte
ndikim anticiklonar me favorizim té
kushteve atmosferike me mot té kthjellét

Ishujt (&

Figura 6 Frontet
atmosferiké té datave,01,
05, 10, 15 dhjetor 2024
Ventusky

SYNOPTIC SITUATION

In the first days of December, Atlantic
cyclonic systems approached the European

territory.  These  frontal
systems extended from the
North Atlantic toward the
British Isles and Western
Europe, bringing persistent
rainfall and strong winds to
Northern France, the Benelux
region, and the British Isles.
Gradually, the cold front over
Central and Eastern Europe
was accompanied by rainfall
in lowland areas and snowfall
in mountainous regions.

In the Mediterranean, an
occluded front was active,
bringing intense local rainfall
and a decrease in
temperatures, accompanied
by strong cyclonic winds,
especially along the coastal
areas Fignr 1, 2

During the period of 5-10
December 2024, cold air
masses of continental polar
origin penetrated
Southeastern Europe. The
interaction with maritime air
and strong thermal contrasts
led to the development of
cyclonic centers, primarily
over the Adriatic. As a result,
precipitation affected mostly
lowland and coastal areas,
while snowfall occurred in
the mountainous regions of
the country. Fig nr 3

During the period of 10-13
December, winter exhibited
its distinctive characteristics
in the Mediterranean region
and in our country. The
activation of the

Mediterranean cyclone generated unstable

precipitation, a drop in temperatures, and

strong winds (Fig. 4). For several days, the
Balkans and the country were under the
influence of an anticyclonic system, which

favored stable atmospheric conditions with
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dhe me rénie temperaturash vecanérisht né
orét ¢ méngjesit dhe t& mbrémjes duke
sjellé ngricé€, brymé n€ zonat malore si dhe
mjegull n€ zonat luginore. Fig nr 7(1)

Né periudhén 23-26 dhjetor u formua
cikloni mesdhetar Elena duke prekur
gadishujt Apenine dhe Ballkanik. Ky ciklon
solli reshje té dendura,
déboré né zonat malore, dhe
eréra té forta. Efektet
maksimale té kétij cikloni u
vérejtén né Athin€ ku u
pérmbytén zona t& téra.
Frontet qé shoqéruan kété
ciklon béné t€ mundur
zhvendosjen ¢ masave té
ftohta t€ ajrit nga veriu né
drejtim t€ jugut, duke
shkaktuar rénie
temperaturash dhe déboré
né té gjitha zonat malore té
Ballkanit. Ky mot u
shogérua me masa t€ ftohta
dhe eréra veriore. (Fig nr
7(2))

Né ditét e fundit t€ muajit
masat e qéndrueshme té
cilat pérfshiné Ballkanin,
duke pérfshiré dhe vendin
toné sollén mot t& kthjellét
me vranésira kalimtare.
Temperaturat minimale
zbritén nén zero. N& zonat
fushore t€ vendit u zhvillua
mjegull, fenomen tipik i
ditéve té ftohta, 1 cili

clear weather and temperature drops,
particularly during the morning and
evening hours, resulting in frost, rime in
mountainous areas, and fog in the lowland
regions Fig nr 7(1)

During the period of 23-26 December, the
Mediterranean cyclone Elena formed,
i i affecting the Apennine and

Balkan peninsulas. This
cyclone brought intense
rainfall, snowfall in
mountainous areas, and

strong winds. Its maximum
effects were observed in
Athens, where entire areas
were flooded. The fronts
accompanying this cyclone
facilitated the southward
movement of cold air masses
from the north, causing
temperature  drops  and
snowfall across all
mountainous regions of the
Balkans.  This  weather
pattern was also associated
with cold air masses and
northerly winds Fig nr 7(2))
In the last days of the month,

the stable air masses
affecting  the  Balkans,
including our  country,
produced clear weather with
occasional cloudiness.
Negative minimum

temperatures were recorded
in the thermal field. Fog,

pasqyron karakteristikat e . . typical of cold days,
njé dimri mesdhetar (Fig. [igura 7 Frontet atmosferiké  jeveloped in the lowland
nr. 7(3)). té datave,17, 25, 31 dhjetor — neas  of  the country,
2024 reflecting the characteristics

Ventusky dhe Meteosat of a Mediterranean winter

Fig nr (Fig. nr. 7(3)).
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TEMPERATURAT E AJRIT

Muaji dhjetor 2024 u karakterizua nga
kushte termike t&€ ajrit né °C pérgjithésisht
mbi normén klimatike shumévjecare, si né
shkall¢ kontinentale ashtu edhe né nivel
vendi. Temperatura  mesatare  mbi
kontinentin evropian pér dhjetorin 2024
ishte +1.37°C mbi mesataren e dhjetorit t&
viteve 1991-2020, mé e ftohté se gjashté
dhjetoré t€ tjeré evropiané q€ nga viti 2000.
Dhjetori 2024 &shté dhjetori mé 1 ngroht€ i
regjistruar ndonjéheré, me +2.62°C mbi
mesataren shumévijecare'. Né figurat Nr. 8
dhe Nr.9 paraqgiten vlerat e temperaturave
dhe anomalité pérkatése pér muajin dhjetor
2024. Po ti referohemi hartés s€ méposhtme
dhe hartat javore i gjithé rajoni i Europés
€sht€ me vlera mbi normé. Pérjashtim kétu
bén gadishulli iberik ku ka anomali nén
norme.

AIR TEMPERATURES

At both international and national levels,
December 2024 was characterized by air
temperatures that were above the
climatological norm (reference period).
The average temperature across the
European continent in December 2024 was
1.37 °C above the 1991-2020 December
mean, making it colder than six other
Decembers recorded in Europe since 2000.
December 2024 remains the warmest
December on record, with temperatures
2.62 °C above the long-term average.
Figures No. 8 and No. 9 illustrate the spatial
distribution of mean temperature values
and their corresponding anomalies for
December 2024. Analysis of the monthly
and weekly temperature maps indicates that
most of Europe experienced above-normal
temperatures. An exception is observed
over the Iberian Peninsula, where below-
normal temperature anomalies were
recorded

Cooler than average

<EEEN

7§ 5 -3 <2

PROGRAMME OF : N s
THE EUROPEAN UNION operniCus §7 s

Warmer than average

L[| g

1 2 3 5 7C

- CSECMWF

Figure Nr.8 - Anomalité e temperaturés sé ajrit prané sipérfaqes pér muajin dhjetor 2024
kundrejt periudhés 1991+2020 né shkallé globale dhe pér kontinentin Europian.

Surface air temperature anomaly in global scale and for the European continent for
December 2024 compared to the period 19912020 (Copernicus, ECMWF, etc.)

! https://climate.copernicus.eu/surface-air-
temperature-december-2024
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Né figurat Nr. 10 paraqiten vlerat e
temperaturave mesatare mujore t€ ajrit dhe
anomalité e tyre pér muajin dhjetor 2024,
krahasuar me periudhén klimatike 1991-
2020. Rezultatet sipas NOAA tregojné
dominim t€ anomalive pozitive té
temperaturés né pjes€én mé t€ madhe t&
kontinentit Europian. N& figurén Nr. 9
Analiza javore e anomalive t€ temperaturés
sé ajrit tregon se gjaté katér javéve t€ muajit
dhjetor 2024, vlerat kané qené kryesisht
mbi normé, me intensitet mé té theksuar
gjaté javes sé treté t&€ muajit.

ATLANTIC
OcEAN

MALTA

L&

AE Y
i -

temperatiore anomaly for the weTR ot
16 + 21 dhjetor /E{egembiar 2@?4\

Figures No. 10 present the values of
average monthly air temperatures and their
anomalies for the month of December
2024, compared to the 1991-2020 climate
period. Results according to NOAA show a
dominance of positive temperature
anomalies over most of the European
continent. In Figure No. 9, the weekly
analysis of air temperature anomalies
shows that during the four weeks of
December 2024, the values were mainly
above normal, with more pronounced
intensity during the third week of the
month.

ATLANTIC
ocEAN

'S) 7| C )
“'Anomalité e temgeraturavefte\ajnf pér Javen /A|r \

temperature. a ma)tw tﬁgweek
2+ 28 dhjetor / Det:émbe 2024. o

\/

Figura Nr.9. -Vierat e anomalive té temperaturave mesataret e ajrit pér kontinentin
Europian pér 4 javét e muajit dhjetor 2024, sipas NOAA-s. / Anomaly values of average
air temperatures for the European Continent for the 4 weeks of December 2024, according
to NOAA.
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Figura Nr.10. - Vierat e temperaturave mesatare té ajrit dhe anomalive té tyre pér
kontinentin Europian pér muajin dhjetor 2024, sipas NOAA-s.
Values of mean air temperatures and their anomalies for the European continent for
the month of December 2024, according to NOAA.

Sa i pérket territorit t€ Shqipérisé, t&€ dhénat
e Sistemit Kombétar t€ Monitorimit
Meteorologjik tregojné se temperaturat
mesatare t€ ajrit paraqiten pérgjithésisht
rreth vlerave té normés klimatike, me njé
devijim mesatar prej rreth +1.2°C (fig. Nr
11). Megjithaté, analiza e detajuar e
vendmatjeve meteorologjike evidenton se
pothuajse t€ gjitha vendmatjet rezultojné
mbi normé, ¢ka pérputhet edhe me prirjet e
paraqitura né€ hartat klimatike europiane.

Vlerat e temperaturave mesatare té ajrit (né °C)
té vrojtuara gjaté muajit dhjetor 2024.
~ Mean values of mean air temperatures (in °C)
20.0 observed during the month of December 2024.

Regarding the territory of Albania, data
from the National Meteorological
Monitoring System show that average air
temperatures generally appear around the
climatic norm values, with an average
deviation of about +1.2°C (fig. Nr 11).
However, detailed analysis of
meteorological measurements shows that
almost all measurements result above the
norm, which is consistent with the trends
presented in European climate maps.

NORMA / NORM 19611990

a

u Dhjetor / December 2024 T.mes. /T ave. nédn (°C)

“l#2c|[
[

I}

|
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&
e#"@\

‘@@ & «”"@?@a“ «’F‘ \*@"&*\"\

VENDMATIET METEOROLOGIIKE / METEOROLOGICAL STATIONS
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Figure Nr.11 - Vierat e temperaturave mesatare té ajrit pér disa vendmatje
meteorologjike té muajit dhjetor 2024 si dhe ato té normés pér Shqipériné.
Values of mean air temperatures for some meteorological stations of December 2024.
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N¢ territorin e Shqipéris€, bazuar né té
dhénat e Sistemit Kombétar t&€ Monitorimit
Meteorologjik, temperaturat mesatare té
ajrit gjat€ muajit dhjetor 2024 jané
regjistruar mbi normén klimatike. Kjo
prirje  &shté vérejtur né€ shumicén e
vendmatjeve meteorologjike, si n€ zonat
fushore ashtu edhe né ato malore.

Analiza mbi ecuriné e temperaturave vijon
mé tej me figurén Nr.12 ku paraqiten hartat
javore t€ kontinentit Europian sipas NOAA
pér temperaturat maksimale ekstreme.

In the territory of Albania, based on data
from the National Meteorological
Monitoring System, average air
temperatures during December 2024 were
recorded above the 1991-2020 climate
period. This trend was observed in most
meteorological measurement sites, both in
plain and mountainous areas. The analysis
of temperature trends continues with Figure
No.12, which presents weekly maps of the
European continent according to NOAA for
maximum extreme temperatures.

Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:
01 +07 122024

N\ -

Farate
’Enzumn:l .\f)‘:
B

ATLANTIC

Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:

L
ATLANTIC
OCEAN

Extreme Maximal Air Temperatures for the week:
16 + 21.12.2024.
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Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:
22 + 28.12.2024.
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Figura Nr.12. - Vlerat e temperaturave maksimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit dhjetor 2024, sipas NOAA-s.
Extreme maximal values of air temperatures for European Continent for the 4 weeks
of December 2024, according to NOAA.
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Pér Shqipéring, duke iu referuar vrojtimeve
meteorologjike dhe pérpunimit t& bazés sé
t¢ dhénave, né figurén Nr.13 paraqitet
grafiku me vlerat e temperaturave
maksimale t€ ajrit duke i1 krahasuar me
periudhén e normés klimatike. Né shkallé

For Albania, referring to meteorological
observations and database processing,
Figure No.13 presents a graph with the
values of maximum air temperatures
comparing them with the 1961-1990
period. On a national scale, December 2024

vendi, muaji dhjetor 2024 ishte +1.8 °C mbi was +1.8 °C above the norm.

norme.

Temperaturat maksimale té ajrit (né °C) té vrojtuara gjaté muajit dhjetor 2024.
aximal air temperatures (in °C) observed during the month of December 2024.

NORMA / NORM 19611990

m Dhjetor / December 2024 T.mes.maks.
Tave max nélin (°C)
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Figure Nr.13. - Vlerat e temperaturave maksimale té ajrit pér disa vendmatje
meteorologjike té muajit dhjetor 2024 si dhe ato té normés pér Shqipériné.
Values of maximum air temperatures for some meteorological stations of December 2024

Né figurén Nr. 14 e cila paraget hartat e
temperaturave minimale ekstreme javore
pér kontinentin Europian sipas NOAA.
Sipas hartave javore t€ muajit dhjetor 2024,
temperaturat minimale ekstreme té ajrit
shfaqin njé shpérndarje t€ ndryshme si
hapésinore dhe kohore né territorin
evropian.

Gjaté€ javéve té para t€ muajit, vlerat mé té
uléta té temperaturave jané€ t€ pérgendruara
kryesisht né Evropén Veriore dhe Lindore,
ndérsa pjesa peréndimore dhe jugore
karakterizohet nga kushte relativisht mé té
buta. Né javét né vazhdim, vérehet njé
zgjerim i zonave me temperatura minimale
mé t€ uléta drejt Evrop€s Qendrore dhe
Juglindore, duke reflektuar sjellé uljen e
temperaturave edhe né kéto zonagjaté
muajit.

In figure No.14 which presents maps of
weekly extreme minimum temperatures for
the European continent according to
NOAA.

According to the weekly maps for
December 2024, extreme minimum air
temperatures show a different spatial and
temporal distribution across the European
territory.

During the first weeks of the month, the
lowest temperature values are concentrated
mainly in Northern and Eastern Europe,
while the western and southern parts are
characterized by  relatively  milder
conditions. In the coming weeks, an
expansion of areas with lower minimum
temperatures  towards  Central and
Southeastern Europe is observed, reflecting
the decrease in temperatures in these areas
throughout the month.
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Né figurén Nr. 15 paraqitet grafiku
krahasues 1  vlerave mesatare  té
temperaturave minimale t€ ajrit me normén
klimatike pér disa nga vendmatjet
meteorologjike t€ Shqipéris€. Sa i pérket
temperaturave minimale té ajrit, nga té
dhénat e vrojtuara rezulton se ato paraqiten
mesatarisht rreth +0.7°C mbi normén
klimatike.

Figure No. 15 presents a comparative graph
of the average values of minimum air
temperatures with the climatic norm for
some of the meteorological measurement
sites in Albania. Regarding minimum air
temperatures, the observed data show that
they average around +0.7°C above the
1961-1990 period.
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Temperaturat Minimal Ekstreme té ajrit pér javéen /
Extreme Minimal Air Temperatures for the week:
15+21.12.2024.

Temperaturat Minimal Ekstreme té ajrit pér javén /
Extreme Minimal Air Temperatures for the week:
22+28.12.2024.

Figura Nr.14. - Vierat e temperaturave minimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit dhjetor 2024, sipas NOAA-s.
Extreme minimal values of air temperatures for European Continent for the 4 weeks of
December 2024, according to NOAA.
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Megjithése  devijimi  mesatar  Eshté
relativisht 1 kufizuar, analiza tregon se
temperaturat minimale shfaqin vlera si
negative ashtu edhe pozitive né varési té
vendmatjes, ndérkohé qé& temperaturat
maksimale rezultojné kryesisht pozitive.
Kjo situaté tregon pér amplituda termike
mé t€ vogla, duke sinjalizuar njé
shpérndarje jo homogjene té temperaturave
dhe nevojén pér njé analizé mé t€ detajuar
hapésinore.

Although the average deviation is relatively
limited, the analysis shows that minimum
temperatures exhibit both negative and
positive  values depending on the
measurement location, while maximum
temperatures result mainly positive. This
situation  indicates smaller  thermal
amplitudes, signaling a non-homogeneous
distribution of temperatures and the need
for a more detailed spatial analysis.

t& vrojtuara gjaté muajit dhjetor 2024.
Mean values of minimal air temperatures (in C)

observed during the month of December 2024.

NORMA / NORM 19611990
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Figure Nr.15. - Vierat e temperaturave mesatare minimale té ajrit pér disa vendmatje
meteorologjike té muajit dhjetor2024 si dhe ato té normés pér Shqipériné.
Values of minimum air temperatures for some meteorological stations of December 2024

Né vlerésim té pérmbledhur edhe né kété
muaj vendi yné u karakterizua nga
temperatura mbi normé ku mé t€ theksuara
paraqiten vlerat e temperaturave mesatare
maksimale dhe me anomali mé pak té
theksuara vlerat e temperaturave minimale
té ajrit. N€ figurén Nr. 16 paraqiten 12
grafiké t€ ecurisé kohore té temperaturave
maksimale, minimale dhe reshjeve pérgjaté
muajit néntor 2024 pér disa nga vendmatjet
e Sistemit Kombétar t€ Monitorimit
Meteorologjik.

In summary, during this month our country
was also characterized by above-normal
temperatures, with the most pronounced
values of average maximum temperatures
and the least pronounced anomalies in
minimum air temperatures. Figure No. 16
presents 12 graphs of the time course of
maximum, minimum temperatures and
precipitation during the month of
November 2024 for some of the
measurement sites of the National
Meteorological Monitoring System.
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Figure Nr.16/1+12 - Temperaturat dhe reshjet ditore pér disa vendmatje
meteorologjike pér muajin dhjetor 2024 né Shqipéri.
The daily temperatures and precipiation for some meteorological stations for
December 2024 in Albania.
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Analiza tregon variabilitet ditor té theksuar,
por me dominim t€ vlerave mbi normén
sezonale. Analiza e temperaturave

maksimale absolute paraqitet grafikisht né
figurén Nr. 17.

The analysis shows significant daily
variability with dominating values above
the seasonal norm. The analysis of absolute
maximum temperatures is graphically
presented in Figure No. 17.
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Figure Nr.17 - Vierat e temperaturave maksimale absolute té ajrit pér disa vendmatje
meteorologjike té muajit dhjetor 2024 pér Shqipériné.
Values of maximal absolute air temperatures for some meteorological stations of
December 2024 for Albania.

Temperaturat minimale absolute t€ ajrit
jané t€ paraqitura né€ figurén Nr. 18. N¢& kété
analizé€ bie n€ sy prania e temperaturave té
ulta sidomos né vendmatjet meteorologjike
me lart€si mbi 800 m nga niveli 1 detit ku
vlera mé e ulét €shté vrojtuar n€ Vermosh
me -13.2°C.

The absolute minimum air temperatures are
shown in Figure No. 18. During these
analysis, there is noticeable the presence of
low temperatures, especially at
meteorological measurement sites with
altitudes above 800 m above sea level,
where the lowest value was observed in
Vermosh with -13.2°C.

Temperaturat minimale absolute té ajrit (né °C) t& vrojtuara gjaté muajit dhjetor 2024.
The minimal air temperatures (in °C) observed during the month of december 2024

5 ajrit.

Temperaturat minimale abaoluts &
Tha minimum abaclute aif tamperatur.
{né Fin °C)

FIEI LIS I ETIEES ESEGP LGS SESS LT E
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Figure Nr.18 - Vlerat e temperaturave minimale absolute té ajrit pér disa vendmatje
meteorologjike té muajit dhjetor 2024 pér Shqipériné.
Values of minimal absolute air temperatures for some meteorological stations of
December 2024 for Albania.
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RESHJET ATMOSFERIKE

Gjaté muajit dhjetor 2024 né kontinentin e
Europés situata e reshjeve u karakterizua
nga anomali negative né€ pothuajse gjithé
rajonin peréndimor me pérjashtim té pjesés
veri-peréndimore t€ vargmaleve Pirene;,
Zvicrés peréndimore dhe njé pjese té
vendeve t€ Beneluksit. Zona géndrore me
klimé kontinentale, u karakterizua nga
reshje né€ nivel norme, me tendenca té lehta
nén normé. N¢ situaté t&€ kundért paraqitet
Gadishulli 1 Ballkanit pérfshiré pothuajse
gjithé perimetrin bregdetar té detit Adriatik,
ku reshjet ishin lehtaz mbi normé kundrejt
pjesés tjetér t& Evropés. N¢é figurén Nr. 19
paraqiten hartat Evropiane t€ reshjeve gjaté
muajit dhjetor 2024 té shprehura né mm
dhe anomalité pérkatése sipas NOAA.

Gjat€ muajit shtator 2025, Shqipéria u

ATMOSPHERIC PRECIPITATION

During December 2024 on the European
continent, the precipitation situation was
characterized by negative anomalies in the
entire western region with all of
northwestern Europe of the Pyrenees,
western Switzerland and part of the
Benelux language. The central area with a
continental climate was characterized by
precipitation at normal levels and with a
tendency to normal light. In the opposite
situation, the Balkan Peninsula includes the
entire coastal perimeter of the Adriatic Sea,
where precipitation was slightly above
norm compared to the rest of Europe. In
figure No. 19, the European precipitation
maps during December 2024 are presented,
described in mm and the anomalies
associated with NOAA.
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Figura Nr.19. - Reshjet pér muajin dhjetor 2024 né kontinentin Europian dhe anomalité
kundrejt periudhés1981+2010, sipas NOAA-s. / Rainfall for December 2024 at the
European continent and their anomalies referring to the period 1981+2010 according to

karakterizua me reshje tipike t€ stiné stinés
s€ dimrit. Bazuar né€ t€ dhénat e Sistemit
Kombétar t€ Monitorimit Meteorologjik,
lart€sia mujore e reshjeve, né két€ muaj
éshté 4.3% mé shumé se sa muaji dhjetor
referuar normés klimatike 1961-1990. Né
figurén Nr. 20 paraqiten reshjet pér muajin
dhjetor dhe vlerat pérkatése t€ normés.

NOAA.

During  September 2025,  Albania
experienced precipitation amounts
characteristic of the cold-season regime.
Based on data from the National
Meteorological ~ Monitoring  System,
monthly precipitation totals were 4.3%
above the 1961-1990 climatological
average. Figure No. 20 presents the
precipitation for the month of December
and the corresponding norm values.
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Si¢ paraqitet né grafik, shumica e
stacioneve meteorologjike jané me vlera
lehtas mbi normén. Pérjashtim bé&né vlerat
e disa vendmatjeve t€ cilét kryesisht
ndodhen né€ jug dhe né€ juglindje t€ vendit.
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As shown in the graph, most
meteorological stations have values slightly
above the norm. The exception is the values
of some measuring points which are mainly
located in the south and southeast of the
country.

Resh;et per muajin dhjelor 2024 dhe vlerat e normés referuar penudhes 1961 1990
Rai or th and no \( e 6 99

Reshje { Rainfall Dhjetor { December Norma { Nom
1961+1990

m Reshje / Rainfall Dhjetor { December 2024
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Figura Nr.20 - Lartésia e reshjeve pér disa vendmatje meteorologjike té muajin dhjetor 2024
pér Shqipériné.
The level of precipitations for some meteorological stations of December 2024 for Albania

Shpérndarja gjeografike e lart€sis€é mujore
té reshjeve €shté analizuar duke pérdorur
Sistemet e Informacionit Gjeografik, njésoj
si edhe n€ numrat e méparshém té Buletinit
Mujor Klimatik. Mjetet e analizé€s sé
interpolimit Kriging, t€ pérshtatshme pér
numér t€ madh pikash né€ zonén e
interpolimit, béné t€ mundur hartat e
tregueseve t€ ndryshém t€ reshjeve pér
muajin dhjetor 2024.

N¢é figurén Nr. 21 paragqitet shpérndarja
gjeografike e lart€sis€ mujore t€ reshjeve.
Rajoni veri-peréndimor 1 Shqipérisé ka
patur mbi 250 mm reshje. Po ashtu né kété
larté€si qgéndron edhe pjes€ nga riviera
shqiptare prej ku reshjet jané né lartésiné
mesatare prej 230 mm. Me reshje mé té
pakta paraqitet rajoni jug-lindor 1 cili né
analizén e reshjeve e shprehura né %, figura
Nr. 22 jané né nivelin 70%. Pjesa tjetér e
territorit ashtu si  gjithé gadishulli 1
Ballkanit, reshjet paragiten me anomali
pozitive mesatarisht 25% deri n€ mbi 30 %
mbi normé né veri-peréndim. Kjo formé e
shpérndarjes €shté tipike e stin€s sé dimrit
me reshje frontale dhe t€ ndikuara
ndjeshém nga orografia e rajonit dhe
largésia prej detit.

The geographical distribution of the
monthly precipitation has been analyzed
using Geographic Information System
tools, as well as in previous issues of the
Monthly Climatic Bulletin. Interpolation
analysis tools such as Kriging, suitable for
a large number of points in the interpolation
area, made it possible to map the various
precipitation indicators for the month of
December 2024.

Figure No. 21 shows the geographical
distribution of the monthly rainfall. The
north-western region of Albania is
presented with over 250 mm of rainfall.
Also at this height is part of the Albanian
Riviera where the rainfall is at an average
height of 230 mm. The south-eastern region
is presented with less rainfall, which in the
analysis of rainfall expressed in %, figure
No. 22 is at the level of 70%. The rest of the
territory, like the entire Balkan peninsula,
rainfall is presented with positive
anomalies on average 25% to over 30%
above the norm in the north-west. This form
of distribution is typical of the winter
season  with  frontal rainfall and
significantly influenced by the orography
of the country and the distance from the sea.
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Numri i ditéve me reshje / Number of days with rain: >1.0mm.
Muaji dhjetor 2024 dhe vlerat e normés referuar periudhés 1961+1990.
| December 2024 and norm values reffering to the period 1961+1990.

Nr. Dité Reshje / No. Rainy Days:
(>1.0mm) Norma / Norm: 19611940

= Nr. Dité Reshje / Ne. Rainy Days

(>1.0mm) Dhjetor  December 2024

&

[l

Figura 23 - Numri i ditéve me reshje pér disa vendmatje meteorologjike té muajit dhjetor
2024 pér Shqipériné.
The rainy days for some meteorological stations of December 2024 for Albania

Treguesi 1 numrit t&€ ditéve me reshje gjaté
muajit dhjetor 2024 ishte 2.2 % mé pak se
norma (fig. 23). Kéto rezultate evidentojné
se pavarésisht nga lartésia mujore e
reshjeve g€ ishte né pjesén mé t€ madhe t&
territorit mbi normén e shumévjecare 1961-
1990, ato rané né njé periudhé mé té
shkurtér kohore. Kjo ecuri tregon reshje me
tendencé intensiteti mé té lart€ se norma.
Népérmjet figur€s Nr. 24 shfaget numri
ditéve me reshje mbi 10.0 mm. E théné né
gjuhén e numrave nga mesatarisht 11 dité
me reshje mbi pragun 1.0 mm, prej tyre né
rang vendi 6 dit€ ishin mbi 10.0 mm.
Shpérndarja gjeografike e ditéve me reshje
paraqitet n€ figurén Nr. 25. Bazuar né kété
interpolim t€ t& dhénave té kétij treguesi,
mé shumé dit€ me reshje paraget rajoni
veri-lindor dhe pjesa e rivierés. Numrin mé
té pakét té dit€ve me reshje e ka pasur
juglindja.

The indicator of the number of days with
precipitation during December 2024 was
2.2% less than the norm (fig. 23). These
results show that despite the monthly
precipitation height that was in most of the
territory above the multi-year norm 1961-
1990, they fell in a shorter period of time.
This trend shows precipitation with a higher
intensity tendency than the norm. Through
figure No. 24, the number of days with
precipitation over 10.0 mm is displayed. In
the language of numbers, out of an average
of 11 days with precipitation above the
threshold of 1.0 mm, of which at the
national level 6 days were over 10.0 mm.
The geographical distribution of days with
precipitation is presented in figure No. 25.
Based on this interpolation of the data of
this indicator, the most days with
precipitation are presented by the north-
eastern region and the part of the Riviera.
The southeast had the fewest number of
days with precipitation.

* Numri i ditéve me reshje >10.0 mm pér muajin dhjetor 2024.
The number of days with precipitation >10.0m for the December 2024.
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Figura 24 - Numri i ditéve me reshje >10.0mm pér disa vendmatje meteorologjike té muajit
dhjetor 2024 pér Shqipériné. The rainy days >10.0 mm for some meteorological stations of
December 2024 for Albania.
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Figura Nr. 25 - Shpérndarja gjeografike e numrit té ditéve me reshje mbi 1.0 mm té
reshjeve pér muajin dhjetor 2024 né Shqipéri.
Geographic distribution of the number of days with precipitation above 1.0 mm of
precipitation for the month of December 2024 in Albania.
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Reshjet maksimale 24 oréshe (né mm) té vrojtuara gjaté muajit dhjetor 2024.
The maximum 24 hour precipitation (in mm) during the month of December 2024.

62.2
T0.0

60.0
53.0

= =
2

450
45.0

-
I

4.3

74

=y
L Fill

=
=

w £

g

|w

T

— 7.2

i
4

=z
=
=

3
<
%3

CPLLSSEE L SISEPOPP YT RS L PP O AP PP

VENDMATIET METEOROLOGHKE / METEOROLOGICAL STATIONS

% —

%,

SALLEAIS

8

Figura Nr. 26 - Lartésia e reshjeve maksimale 24 oréshe pér disa vendmatje
Meteorologjike té muajit dhjetor 2024 pér Shqipériné.
The amount of maximal 24 hours of precipitations for some meteorological stations of
december 2024 for Albania.
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Pamje e vranésirave té pararendura
me reshje né pistén e aeropotit té
Rinasit, 15 dhjetor 2024
View of the clouds with precipitation at

the Rinas airport runway,
December 15, 2024 // Photo © G.Cela.

Figura Nr. 27 -Shpérndarja gjeografike
e lartésisé sé reshjeve maksimale 24
oréshe pér muajin dhjetor 2024 né
Shqipéri.

Geographical  distribution of the
maximum 24-hour precipitation height
for the month of December 2024 in
Albania

Né figurén Nr. 26 paraqgitet grafiku 1
lart€sisé s€ reshjeve maksimale 24 oréshe
né disa prej vendmatjeve t€ Rrjetit
Kombétar t€ Monitorimit Meteorologjik.
Mesatarisht né rang vendi jané 44 mm
reshje maksimale 24 oréshe. Né figurén Nr.
27 paraqitet shpérndarja gjeografike e kétij
treguesi mbi reshjet.

Figure No. 26 shows the graph of the
maximum 24-hour rainfall at some of the
measurement of the National
Meteorological Monitoring System. The
average national maximum 24-hour rainfall
is 44 mm. Figure No. 27 shows the
geographical distribution of this indicator
on rainfall.
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AGROMETEOROLOGJI

Gjaté muajit dhjetor 2024, kushtet termike
né territorin e Shqipéris€ u karakterizuan
nga njé tendencé e pérgjithshme rénése e
temperaturave mesatare  ditore, duke
reflektuar kalimin gradual drejt sezonit
diméror. Ky zhvillim ka ndikuar
drejtpérdrejt né€ proceset vegjetative.

Pér vlerésimin e intensitetit dhe
shpérndarjes hapésinore t€ kushteve
termike mbi pragun biologjik, u analizua
treguesi 1 shumés s€ temperaturave aktive té
ajrit mbi 10°C (XT >10°C) pér muajin
dhjetor 2024 (figura Nr.28).

Né bazé té vlerave té kétij treguesi, territori
i Shqipéris€é gjat€ muajit dhjetor 2024
paraqiti njé diferencim té qarté zonal, té
lidhur ngushté me relievin, larté€siné mbi
nivelin e detit dhe ndikimin detar.

Zonat bregdetare dhe ultésira peréndimore,
si p.sh. Durrés, Shéngjin, Sarand€, Vloré,
Fier, Lushnjé dhe Tiran€, u karakterizuan
nga vlera relativisht t€ larta t&€ T >10°C, té
cilat né disa stacione tejkaluan intervalin
140°C-180°C. Kéto vlera déshmojné pér
njé¢ vazhdimési té€ kufizuar t€ kushteve
termike mbi pragun biologjik, ndikimin
zbutés t€ Detit Adriatik dhe Jon, si dhe pér
njé¢ zbehje mé té ngadalté t&é aktivitetit
vegjetativ, vecanérisht pér kulturat
shumévjecgare dhe ato foragjere.

Zonat kodrinore dhe ultésirat ¢ brendshme,
si p.sh. Elbasan, Berat, Krujé, Lezhé dhe
Peshkopi (zonat e uléta), shfagén vlera
mesatare t€ XT >10°C, =zakonisht né
intervalin ~ 50°C-120°C. Kéto vlera
reflektojné kalimin mé té shpejt€ drejt
kushteve dimérore dhe njé reduktim té
ndjeshém té aktivitetit vegjetativ.

Né zonat malore dhe verilindore, si p.sh.
Korgé, Kukés, Puké, Vermosh, Tropojé€ dhe
Erseké, u regjistruan vlera shumé té uléta
ose zero t& XT >10°C. Kjo tregon se
temperaturat mesatare ditore kané qéndruar
kryesisht nén pragun biologjik 10°C, duke
cuar né pothuajse ndérprerje té ploté t&
aktivitetit vegjetativ, ndérsa bimésia
ndodhet né fazé pushimi diméror té ploté.

AGROMETEOROLOGY

During December 2024, thermal conditions
across the territory of Albania were
characterized by an overall declining trend
in daily mean air temperatures, reflecting
the gradual transition toward the winter
season. This development had a direct
impact on vegetative processes.

To assess the intensity and spatial
distribution of thermal conditions above the
biological threshold, the indicator of the
sum of active air temperatures above 10°C
(ZT >10°C) was analyzed for December
2024 (Figure No. xx).

Based on the values of this indicator,
Albania  exhibited a clear zonal
differentiation during December 2024,
closely linked to topography, elevation
above sea level, and maritime influence.
The coastal areas and western lowlands,
such as Durrés, Shéngjin, Sarand€, Vlorg,
Fier, Lushnjé, and Tirana, were
characterized by relatively high XT >10°C
values, which at some stations exceeded the
range of 140°C-180°C. These values
indicate a limited persistence of thermal
conditions above the biological threshold,
the mitigating influence of the Adriatic and
Ionian Seas, and a slower decline in
vegetative  activity, particularly for
perennial and forage crops.

The hilly areas and inland lowlands,
including Elbasan, Berat, Kruj€, Lezhé, and
Peshkopi (low-altitude areas), showed
moderate XT >10°C values, generally
ranging between 50°C and 120°C. These
values reflect a more rapid transition
toward winter conditions and a marked
reduction in vegetative activity.

In the mountainous and northeastern
regions, such as Korg¢é, Kukés, Puké,
Vermosh, Tropojé, and Erseké, very low or
zero XT >10°C values were recorded. This
indicates that daily mean air temperatures
remained predominantly below the
biological threshold of 10°C, leading to a
near-complete cessation of vegetative
activity, while vegetation entered a phase of
full winter dormancy.
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LTA>10°C pér muajin dhjetor 2024. | ETA>10°C for the month December 2024.
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Figura Nr.28— Vlerat e treguesit té shumés sé temperaturave aktive mbi pragun 10.0°C
pér disa vendmatje meteorologjike té muajit dhjetor 2024 pér Shqipériné.
The values of the sum of active air temperature above the threshold 10.0°C of some
meteorological stations for December 2024 in Albania.

Analiza e Indeksit t€ Vegjetacionit té
Diferencés sé Normalizuar (NDVI) pér
muajin dhjetor 2024 (fig. 29) tregon njé
nivel pérgjithésisht t€ ulét deri mesatar té
aktivitetit vegjetativ né territorin e
Shqipéris€, n€ pérputhje me kushtet tipike
té sezonit diméror dhe me uljen progresive
té temperaturave t€ ajrit nén ose prané
pragut biologjik.

Vlera relativisht mé t€ larta t€ NDVI
vérehen né zonat bregdetare dhe ultésirén
peréndimore, té cilat reflektojné njé ruajtje
té pjesshme té aktivitetit fotosintetik, t&
favorizuar nga kushtet mé t€ buta termike
dhe ndikimi zbutés detar. Ndérkohé, vlera
té¢ uléta t€ NDVI dominojné né zonat
kodrinore dhe malore, duke treguar njé
frenim t€ ndjeshém ose ndérprerje té
aktivitetit vegjetativ, né€ pérputhje me
temperaturat e uléta dhe fazén e pushimit
diméror t&€ bimésisé.

Krahasimi 1 hartave t€ NDVI brenda muajit
dhjetor tregon luhatje t& lehta hapésinore, t&
lidhura me intervale t€ shkurtra me kushte
mé t€ favorshme termike. Kjo konfirmon se
dhjetori nuk pérfagéson njé periudhé aktive
té rritjes vegjetative, por njé fazé tranzitore
drejt pushimit diméror.

The analysis of the Normalized Difference
Vegetation Index (NDVI) for December
2024 (fig. 29) indicates an overall low to
moderate level of vegetation activity across
Albania, in line with typical winter-season
conditions and the progressive decline in air
temperatures to near or below the biological
threshold.

Relatively higher NDVI values are
observed in the coastal areas and the
western lowlands, reflecting a partial
preservation of photosynthetic activity,
favored by milder thermal conditions and
the moderating maritime influence. In
contrast, low NDVI values are dominant in
hilly and mountainous areas, indicating
marked suppression or near cessation of
vegetation activity, consistent with lower
temperatures and the winter dormancy
phase of vegetation.

A comparison of NDVI maps within
December reveals slight spatial fluctuations
associated with short periods of more
favorable thermal conditions.  This
confirms that December does not represent
an active vegetative growth period, but
rather a transitional phase toward winter
dormancy.
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Figura Nr.29 - Treguesi i vegjetacionit NDVI pér muajin dhjetor 2024.
Vegetation Index NDVI for December 2024.
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INFORMACION SHKENCOR

Trendet né treguesit e klimés
Treguesit e klimés tregojné evolucionin
afatgjat¢ t€ variablave kryesore t&
pérdorura pér t&€ vlerésuar trendet globale
dhe rajonale né klimén toné né¢ ndryshim.
Ndérsa fokusi 1 kétij raporti ka qené né
klimén e vitit 2024 né té gjithé Evropén, ky
seksion ofron njé pérmbledhje té
ndryshimeve afatgjata né nivel global dhe
rajonal. Pé&r mé shumé informacion mbi
secilén prej variablave t€ pérmbledhura
kétu, vizitoni panelin e 'Treguesve t&
Klimés'
Rritja e temperaturave mbi toké dhe
ogean
Marréveshja e Parisit synon t€ mbajé rritjen
e temperaturés mesatare globale shumé nén
2°C mbi nivelet para-industriale dhe
mundésisht nén 1.5°C. Raporti pesévjecar i
Stokut Global vleréson progresin kolektiv
né€ zbatimin e Marréveshjes sé Parisit. I pari
u pérfundua né fund t€ vitit 2023.
Monitorimi 1 temperaturave t€ ajrit
sipérfaqésor dhe sipérfages s€ detit né nivel
global dhe rajonal kontribuon né raportin e
stokut. Vlerat mesatare globale pér kéto
variabla jané rritur ndjeshém g€ nga epoka
para-industriale, me rreth 1.3-1.4°C dhe
1.0°C, pérkatésisht.
Temperatura
Né dekadat e fundit, temperaturat mbi toké
jané rritur rreth dy heré mé shpejt se ato mbi
ogean. Evropa éshté vendi me ngrohjen mé
té shpejt€ nga té gjitha rajonet € WMO-sé,
me rreth dyfishin e mesatares globale.
Temperaturat mbi Arktik jané rritur mé
shpejt se ato mbi pjesén mé t&€ madhe té
globit, me njé€ ngrohje t€ vlerésuar prej rreth
3°C g€ nga vitet 1970. Harta e trendit
ilustron si trendin e pérgjithshém t&
ngrohjes ashtu edhe ndryshimet né shkallén
e ngrohjes né rajone t€ ndryshme té globit.
Q€ nga viti 1850-1900, njé rritje né
temperaturén e ajrit sipérfagésor prej rreth:
o  Globale: +1.3°C
o Shoqata Rajonale VI e WMO-sé:
+2.5°C
o Evropiane: +2.4°C
o  Arktik: +3.3°C

SCIENTIFIC INFORMATION

Trends in climate indicators

Climate Indicators show the long-term
evolution of key variables used to evaluate
global and regional trends in our changing
climate. While the focus of this report has
been on the climate of 2024 across Europe,
this section provides a summary of
long-term changes at global and regional
levels. For more information on each of the
variables summarised here, visit the
‘Climate Indicators’ dashboard

Increasing temperatures over land and
ocean

The Paris Agreement aims to hold the
increase in global average temperature to
well below 2°C above pre-industrial levels
and preferably below 1.5°C. The
five-yearly Global Stocktake assesses the
collective progress in the implementation
of the Paris Agreement. The first was
completed at the end of 2023.

Monitoring surface air and sea surface
temperatures globally and regionally
contributes to the stocktake. Global average
values for these variables have increased
significantly since the pre-industrial era, by
around 1.3—1.4°C and 1.0°C, respectively.
Temperature

In recent decades, temperatures over land
have risen around twice as fast as those over
the ocean. Europe is the fastest warming of
all the WMO regions, at around twice the
global average. Temperatures over the
Arctic have risen more rapidly than those
over most of the rest of the globe, with an
estimated warming of around 3°C since the
1970s. The trend map illustrates both the
overall warming trend and the differences
in the rate of warming in different regions
of the globe.

Since 1850-1900, an increase in surface air
temperature of around:

0 Global: +1.3°C

o WMO Regional Association VI:
+2.5°C

o European: +2.4°C

o Arctic: +3.3°C

Temperatura e sipérfaqes sé detit
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Njé modulator ky¢ i SST-ve globale né
shkallét kohore ndérvjetore €shté Oscilimi
Jugor 1 El Nifio-s (ENSO), i cili sheh
periudha mé t& ngrohta (El Nifio) ose mé té
ftohta (La Nifa) sesa kushtet mesatare né
Pagésorin tropikal gendror dhe lindor. Kéto
ndryshime né€ SST ndikojné€ n€ modelet e
qarkullimit dhe temperaturat e ajrit
sipérfagésor né té gjithé globin. Pér
shembull, SST-t€ rekord té larta mbi
ogeanin jo polar né vitin 2024 u ndikuan
nga efektet e mbetura t& El Nifio qé€ arritén
kulmin né fund t€ vitit 2023, dhe njé kalim
drejt kushteve neutrale ENSO.
Q¢ nga vitet 1980, njé rritje né SST pre;j
rreth:
o Global (ogean jo polar, 60°S—60°N):
+0.6°C
o Shogata Rajonale VI e WMO-sé
(Evropé): +1.0°C
o Deti Mesdhe: +1.3°C
Oqeani rregullon dhe ndikohet nga
klima
Ogeani thith dhe ruan deri né 90% té
nxehtésisé s€ tepért q€ shogérohet me
emetimet e gazrave serré té shkaktuara nga
njeriu, duke luajtur njé rol vendimtar né
rregullimin e klimés.
Qarkullimi ogeanik né€ shkall¢ t€ gjeré
rishpérndan nxehtésiné€ nga gjerésité e uléta
né t€ mesme dhe té larta, dhe midis
shtresave sipérfagésore dhe mé té thella.
Ekuilibri midis thithjes dhe c¢lirimit té
nxehtésis€é rezulton né ndryshime né
pérmbajtjen e nxehtésisé sé€ ogeanit.
Ndryshimi né€ nivelin mesatar té detit €shté
njé€ tregues thelbésor i1 klimés né zhvillim.
A1 pasqyron si zgjerimin termik t€ ogeanit
né pérgjigje t€ ngrohjes sé tij, ashtu edhe
rritjen € masés oqeanike pér shkak té
shkrirjes s€ shtresave t& akullit dhe
akullnajave.
Niveli i detit
Q¢€ nga viti 1999, niveli mesatar global 1
detit €shté€ rritur me rreth 9.4 cm. Shkalla e
rritjes po pérshpejtohet, mesatarisht 4.2 mm
né vit gjat€ dhjeté viteve t€ fundit krahasuar
me 2.9 mm né vit midis viteve 1999 dhe
2009. Rajonalisht, mund té keté variacion.

Sea surface temperature

A key modulator of global SSTs on
interannual timescales is the El Nifio
Southern Oscillation (ENSO), which sees
periods of warmer (El Nifio) or cooler (La
Nifia)-than-average conditions in the
central and eastern tropical Pacific. These
changes in SST influence circulation
patterns and surface air temperatures
around the globe. For example, the
record-high SSTs over the non-polar ocean
in 2024 were influenced by the residual
effects of the El Nifio that peaked in late
2023, and a transition towards neutral
ENSO conditions.

Since the 1980s, an increase in SST of
around:

o Global (non-polar ocean, 60°S—
60°N): +0.6°C

o WMO Regional Association VI
(Europe): +1.0°C

o Mediterranean Sea: +1.3°C

The ocean is impacted by and regulates
the climate

The ocean absorbs and stores up to 90% of
the excess heat that is associated with
human-induced greenhouse gas emissions,
playing a crucial role in regulating the
climate.

Large-scale ocean circulation redistributes
heat from low to mid and high latitudes, and
between the surface and deeper layers. The
balance between heat absorption and
release results in variations in ocean heat
content.

Change in mean sea level is an essential
indicator of the evolving climate. It reflects
both the thermal expansion of the ocean in
response to its warming and the increase in
ocean mass due to the melting of ice sheets
and glaciers.

Sea level

Since 1999, global mean sea level has risen
by around 9.4 cm. The rate of rise is
accelerating, averaging 4.2 mm per year
over the last ten years compared to 2.9 mm
per year between 1999 and 2009.
Regionally, there can be variation. For
example, across Europe, sea level changes
differ between the open ocean and coastal
Pér shembull, né t€ gjithé¢ Evropén,
ndryshimet e nivelit t€ detit ndryshojné
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midis oqeanit t€ hapur dhe zonave
bregdetare pér shkak t€ proceseve té
ndryshme ogeanike dhe gjeofizike.

Q¢ nga viti 1999, njé rritje mesatare vjetore
e nivelit t€ detit prej rreth:

o Globalisht: +3.7 mm

o Evropian: +2—4 mm

Pérmbajtja e nxehtésisé sé oqeanit
Trendet afatgjata né€ pérmbajtjen e
nxehtésisé s€ ogeanit tregojné se pjesa mé e
madhe e fitimit t€ nxehtésisé €shté€ né¢ 700
m t€ sipérm t€ ogeanit. Kjo nxehtési po
transferohet ngadalé€ n€ shtresén 700-2000
m. Edhe ndryshimet e vogla né€ temperaturé
korrespondojné me ndryshime t€ médha né
energji, pér shkak t&€ véllimit t€ madh té
ogeanit. N& vitin 2024, pérmbajtja globale
e nxehtésisé s€ oqeanit ishte mé e larta e
regjistruar ndonjéher€.

Q¢ nga viti 1993, njé rritje pre;j:

o Global: +0.16°C

o Atlantiku Verilindor: +0.03°C
Kriosfera né njé klimé né ndryshim
Kriosfera pérfshin té gjitha pjesét e sistemit
té Tokés ku uji €shté né€ formé t€ ngurté,
duke pérfshir€ shtresat e akullit, akullnajat,
mbulesén e borés, ngricén e pérhershme
dhe akullin detar.

Kriosfera dhe klima ushtrojné njé ndikim té
fort€ mbi njéra-tjetrén. Pér shkak té
reflektimit t€ larté sipérfaqésor ("albedo"),
ndryshimet né kriosferé ndikojné né sasiné
e energjis€ diellore té thithur nga sipérfagja
e planetit dhe rrjedhimisht né temperatura.
Ndérsa temperaturat rriten, akullnajat dhe
shtresat e akullit shkrihen, duke 1€shuar sasi
té¢ médha uji, gjé q€ kontribuon né rritjen
globale té nivelit t€ detit. Prandaj, kriosfera
né¢ ndryshim ka shumé implikime t&
métejshme mjedisore dhe shoqgérore.
Akullnajat

Né nivel global, rreth 275,000 akullnaja
mbulojné njé sipérfage prej aférsisht
700,000 km?. Akullnajat kané paré njé
humbje té€ konsiderueshme dhe t€ zgjatur t&
masés s€ akullit g€ nga mesi 1 shekullit té
19-t€, si n€ nivel global ashtu edhe né té
gjith€ Evropén. Nj€ ulje mesatare prej rreth
16 m e trashésisé s€ akullit €shté vérejtur qé
areas due to various oceanic and
geophysical processes.

Since 1999, an average annual sea level rise
of around:

Global: +3.7 mm

European: +2—4 mm

Ocean heat content

Long-term trends in ocean heat content
indicate that most of the heat gain is in the
upper 700 m of the ocean. This heat is
slowly being transferred to the 700—2000 m
layer. Even small changes in temperature
correspond to large changes in energy, due
to the ocean’s immense volume. In 2024,
global ocean heat content was the highest
on record.

Since 1993, an increase of:

o Global: +0.16°C

o Northeastern Atlantic: +0.03°C

The cryosphere in a changing climate
The cryosphere encompasses all parts of the
Earth system where water is in solid form,
including ice sheets, glaciers, snow cover,
permafrost and sea ice.

The cryosphere and the climate exert a
strong influence on each other. Due to its
high surface reflectivity (‘albedo’), changes
in the cryosphere impact the amount of
solar energy taken up by the planet’s
surface, and consequently temperatures.
As temperatures rise, glaciers and ice sheets
melt, releasing vast amounts of water,
which contributes to global sea level rise.
The changing cryosphere therefore has
many further environmental and societal
implications.

Glaciers

Globally, around 275,000 glaciers cover an
area of approximately 700,000 km?2.
Glaciers have seen a substantial and
prolonged loss of ice mass since the
mid-19th century, both globally and across
Europe. An average of about 16 m
reduction in ice thickness has been
observed since global records began in
1976, and glaciers have contributed about 1
mm per year to global mean sea level rise
during the last decade. In 2023, this
contribution peaked at 1.5 mm due to
record global glacier mass loss, and in 2024
remained high at 1.2 mm. The five years
nga fillimi 1 regjistrimeve globale né vitin
1976, dhe akullnajat kané kontribuar rreth
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1 mm né vit n€ rritjen mesatare globale t&
nivelit t€ detit gjaté dekadés s€ fundit. N&
vitin 2023, ky kontribut arriti kulmin né 1.5
mm pér shkak t€ humbjes rekord globale té
masés s€ akullnajave, dhe né vitin 2024
mbeti i lart€ né 1.2 mm. Pes€ vitet me
humbjen mé t€ madhe globale t€ masés sé
akullnajave kané ndodhur t€ gjitha brenda
gjashté viteve té fundit.

Q€ nga viti 1976, njé humbje e akullit
akullnajor prej rreth:

o Globale: 9200 km?

o Evropiane: 915 km?

Shtresa akulli

Shtresa akulli polare t&€ Tokés mbulojné
pjesén mé té madhe t€ Groenland€s dhe
Antarktidés, dhe ruajné rreth 68% té
burimeve t€ ujit t€ Embél t€ planetit. Nése
shtresat e akullit do t& shkriheshin
plotésisht, ato do t€ rrisnin nivelin mesatar
global t€ detit me rreth 7.4 m pér Shtresén e
Akullit t€ Groenlandé€s dhe rreth 57.9 m pér
Shtresén e Akullit t€ Antarktidés. Q€& nga
vitet 1970, shkrirja e kétyre shtresave té
akullit ka shkaktuar rritjen e nivelit t& detit
me rreth 3 cm. Eshté vlerésuar se pér ¢do
centimetér té rritjes s€ nivelit t€ detit, rreth
gjashté milion€ njeréz né té€ gjithé planetin
jané t€& ekspozuar ndaj pérmbytjeve
bregdetare. Shkalla e humbjes sé akullit
€shté rritur me rreth tre heré (Antarktida)
deri né€ pesé heré (Groenlanda) qé nga vitet
1980.

Qé nga vitet 1970, njé€ humbje e shtres€s sé
akullit prej rreth:

o Groenlanda: 6776 km?

o Antarktida: 5253 km?

Akull detar

Shtrirja e akullit detar Arktik ka réné
ndjeshém qé nga fillimi 1 regjistrimeve
satelitore né€ fund té viteve 1970. Rénia
ésht€ mé e madhe rreth minimumit vjetor
né shtator, me njé€ té€rheqje t€ pérhapur né t&
gjithé rajonin. Né Antarktidé, megjithése
tendenca afatgjat€ mbetet e pasigurt,
shtrirja e akullit detar shpesh ka arritur
vlera shumé mé t€ uléta se mesataret € nga
viti 2017, me nivele rekord t€ uléta té
njépasnjéshme né minimumin e saj vjetor
with the largest global glacier mass loss
have all occurred within the past six years.

Since 1976, a loss of glacier ice of around:
o Global: -9200 km’

o European: -915 km®

Ice sheets

Earth’s polar ice sheets cover most of
Greenland and Antarctica, and store about
68% of the planet’s freshwater resources. If
the ice sheets were to melt entirely, they
would raise global mean sea level by
around 7.4 m for the Greenland Ice Sheet
and around 57.9 m for the Antarctic Ice
Sheet. Since the 1970s, melting of these ice
sheets has caused sea level to rise by around
3 cm. It is estimated that for every
centimetre of sea level rise, around six
million people across the planet are
exposed to coastal flooding. The rate of ice
loss has increased by around three times
(Antarctica) to five times (Greenland) since
the 1980s.

Since the 1970s, a loss of ice sheet of
around:

o Greenland: -6776 km?

o Antarctica: -5253 km?

Sea ice

Arctic sea ice extent has declined markedly
since satellite records began in the late
1970s. The decline is largest around the
annual minimum in September, with
widespread retreat across the region. In the
Antarctic, although the long-term trend
remains uncertain, sea ice extent has often
reached much lower-than-average values
since around 2017, with successive record
lows at its annual minimum in February in
2022 and 2023, and near-record lows in
2024 and 2025.

Ice loss since the 1980s:

o Arctic (September): -2.7 million km?
(-36%)

o Antarctic (February): -0.7 million km?
(-20%)

Greenhouse gases driving climate
change

Greenhouse gases (GHGs) in the
atmosphere trap heat close to Earth’s
surface. As concentrations increase, the
near-surface temperature also rises, with
significant impacts. Human activities lead
né shkurt né vitet 2022 dhe 2023, dhe afér
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niveleve rekord t€ uléta né€ vitet 2024 dhe
2025.

Humbja e akullit g€ nga vitet 1980:

o Arktik (shtator): 2.7 milion km? (36%)
oAntarktidé (shkurt): 0.7 milion km? (20%)
Gazet serré qé nxisin ndryshimet
klimatike

Gazet serré (GS) né atmosferé bllokojné
nxehtésing€ afér sipérfaqges s€ Tokés. Ndérsa
pérgendrimet rriten, temperatura afér
sipérfages rritet gjithashtu, me ndikime té
konsiderueshme.  Aktivitetet njerézore
cojné né emetimin ¢ GS-ve n€ ményra té
ndryshme, duke pérfshiré djegien e 1éndéve
djegése fosile pér energji, shpyllézimin,
pérdorimin e plehrave né bujqési,
blegtoriné dhe dekompozimin e materialit
organik né deponi. Nga t& gjitha gazrat
serré jetégjaté q€ emetohen nga aktivitetet
njerézore, dioksidi i karbonit (CO»), metani
(CHs4) dhe oksidi 1 azotit (N2O) kané
ndikimin mé t€ madh né klimé.
Pérgendrimet e gazrave serré

Sasia e njé gazi g€ pérmbahet né njé€ véllim
té caktuar ajri.

Pérgendrimet atmosferike t€ dy gazrave
serré mé t&€ réndésishém antropogjené,
dioksidit té karbonit (CO2) dhe metanit
(CHa4), vazhduan té rriten né vitin 2024,
duke arritur nivele rekord.

Qé€ nga viti 2020, njé rritje né pérgendrimet
e gazrave serré, né vit, prej:

0 CO2: +2.4 ppm

o CH4: +12 ppb

Flukset e gazrave serré

Diferenca neto midis sasis€ s€ njé gazi té
shtuar né atmosferé nga emetimet nga
'burimet' dhe sasisé€ s€ thithur nga 'mbytjet'.
Flukset neto sipérfagésore té vlerésuara té
CO2, CHs dhe N;O jané rritur gjaté
dekadave té fundit. Rreth gjysma e
emetimeve antropogjene t€ CO jané
thithur nga bimésia tokésore dhe ogeani dhe
rreth gjysma mbetet né atmosferé.

Gjaté dekadés sé fundit, flukset neto té
gazrave serré né€ sipérfagen e Tokés, né vit,
jané rreth:

0 COy: +5000 TgC

o CHy: +420 TgC

0 N2O: +16 TgN

to the emission of GHGs in various ways,
including the combustion of fossil fuels for
energy, deforestation, the use of fertilisers
in agriculture, livestock farming and the
decomposition of organic material in
landfills. Of all the long-lived GHGs that
are emitted by human activities, carbon
dioxide (CO2), methane (CH4) and nitrous
oxide (N20) have the largest impact on the
climate.

Greenhouse gas concentrations

The amount of a gas contained in a certain
volume of air.

Atmospheric concentrations of the two
most important anthropogenic greenhouse
gases, carbon dioxide (CO2) and methane
(CH4), continued to increase in 2024,
reaching record levels.

Since 2020, an increase in the
concentrations of greenhouse gases, per
year, of:

o COz: +2.4 ppm

o CH4: +12 ppb

Greenhouse gas fluxes

The net difference between the amount of a
gas added to the atmosphere by emissions
from ‘sources’ and the amount taken up by
‘sinks’.

Estimated net surface fluxes of CO,, CHy
and N>O have been increasing during recent
decades. Around half of anthropogenic
emissions of COz have been absorbed by
land vegetation and the ocean and around
half remains in the atmosphere.

Over the last decade, net fluxes of
greenhouse gases at Earth’s surface, per
year, of around:

o CO2: +5000 TgC

o CHa: +420 TgC

o N2O: +16 TgN

“Shénim: ky material u pérshtat né shqip sipas
publikimeve té Copernicus
climate.copernicus.eu/ESOTC/2024,
doi.org/10.24381/14j9-s541
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