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HYRJE

Muaji  shtator 2023 pati si
karakteristika kryesore meteorologjike dy
elemente, té cilét shénuan dhe anomali té
theksuara nga piképamja klimatike pér kété
muaj.

Sé pari pjesa gendrore e kontinentit
Europian u karakterizua me njé nivel té
larté té rrezatimit diellor duke evidentuar
njé anomali pozitive, e cila shénoi vlera deri
né +40% kudrejt atyre té normés sé
rrezatimit diellor pér kété muaj; ndérkohé
gé disa vende mesdhetare si Spanja e
Gregia shénuan sé bashku me njé pjesé té
vendeve té Afrikés veriore anomali
negative dhe mjaft me pak oré me diell se
vlerat e normés. Sigurisht kjo situaté u
reflektua dhe ndikoi respektivisht dhe né
performancén e sistemeve fotovoltaike dhe
rendimentin e tyre né kéto vende.

Krahas késaj dukurie éshté dhe
situata e vecanté e krijuar me stuhi dhe
pérmbytie qé erdhi si  pasojé e
zhvillimeve té qgendrés ciklonare me
presion té ulét atmosferik qé pércolli
mjaft deme né Greqi, Turqi, si dhe ato
me pasoja mé katastrofike dhe ekstreme
gé u vrojtuan ne vendet e Afrikes
veriore, ku mund té pérmendet situata né
Libi, ku u démtuan dy diga dhe u
shénuan mjaft :
humbje jetésh
njerezore.

Né figurén
Nr.1 paraqgitet
harta me reshjet
¢cdo 3 oré pér
datén 5 shtator
2023 ora 11%,
ku  dukshém
dallohet gé
vendi yné éshté
jashté késaj
situate.

INTRODUCTION

The month of September 2023 had
as its main meteorological characteristics
two elements, which also marked
significant anomalies from the climate
point of view for this month.

First, the central part of the
European continent was characterized by a
high level of solar radiation, evidencing a
positive anomaly, which marked values up
to +40% compared to those of the solar
radiation norm for this month; while some
Mediterranean countries such as Spain and
Greece, together with a part of the North
African countries, recorded negative ano-
malies and quite a few hours of sunshine
than the normal values. Of course, this situ-
ation was reflected and affected respecti-
vely the performance of photovoltaic
systems and their yield in these countries.

In addition to this phenomenon,
there is also the special situation created
with storms and floods that came as a result
of the development of the cyclonic center
with low atmospheric pressure that caused
a lot of damage in Greece, Turkey, as well
as those with more catastrophic and
extreme consequences that were observed
in the countries of northern Africa, where
the situation in Libya can be mentioned,

- where two dams
were damaged
and many human
lives were lost.
Figure No. 1
shows the map
with  precipita-
tion every 3
hours for Septe-
mber 5, 2023 at
11%, where it is
evident that our
country is outsi-
de of this situa-
tion.

September 5/ 2023 — Hour: 110
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SITUATA SINOPTIKE SINOPTIC SITUATION
Gjaté muajit shtator 2023 u wvu re During the month of September 2023,
pozicionim i ndryshém i subjekteve different positioning of synoptic subjects

sinoptike né kontinentin Europian. Né ditét
e para ka patur dy gendra té thella ciklonare

né gjérésité 60 gradé
veriore. Dy gendra té
tjera té ulta identike me
1004 mb u vendosén
njéra né ogeanin
Atlantik dhe tjetra né
brigjet  juglindore té
Mesdheut. Kéto i lané
vend  depértimit  té
masave té  nxehta
Afrikane né brigjet e
Spanjés e deri né brigjet
jugore té Skandinavisé.
Kjo lloj vendosje quhet

“omega”. Nga veté
forma e sa me
ndryshimet e forta
brenda bregut té

Mesdheut, arrin té nxisé
ciklone té forté, ashtu si¢
U pérjetua né shtetin
fqinj. Cikloni apo stuhia
“Daniel”, né€ figurén
Nr.2, ishte tipike e fundit
té verés ku ajri i ftohté i
menjéheshém, takon ne
masa ujore me
temperaturé té larté e gé

mé pas sjell reshje
intensive dhe stuhi té
njépasnjéshme.

Gjaté dekadés té dyté té
muajit shtator depértoi
fusha barike e presionit
té larté atmosferik prej
brigjeve peréndimore té
Mesdheut deri né rrethin
arktik. Né pjesén mé té
madhe té kontinentit
mbizotéroi moti i
gendrueshém me tempe-
raturat tipike té vjeshtés
gjaté  mbrémjes e
méngjesit.
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Figure

Nr.2 — Stuhia / Storm

“Daniel” NOAA

Figure Nr.3 — Frontet atmoferike /

Atmospheric fronts 13/09/2023
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Figure Nr.5 — Stuhia /Storm
“Elias” 27/09/2023 - CMMCA
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was observed on the European continent. In
the first days, there were two deep cyclonic

centers in the latitudes of
60 degrees north. Two
other identical low centers
at 1004 mb were located,
one in the Atlantic Ocean
and the other on the
southeastern shores of the
Mediterranean. These
gave way to the
penetration of hot African
masses on the coast of
Spain and up to the
southern coast of

' Scandinavia. This type of

placement is  called
"omega". From its very
shape with the strong
changes  within  the
Mediterranean coast, it
manages to induce strong
cyclones, as was expe-
rienced in the neigh-
boring country. Cyclone
or storm "Daniel”, in
picture No.2, was typical
of the end of the summer
where the cold air
immediately meets the
water bodies with high
temperature, which then
brings intense rain and
successive storms.

During the second decade
of September, the baric
field of high atmospheric
pressure penetrated from
the western shores of the
Mediterranean to the
Arctic Circle. In most
parts of the continent,
stable weather prevailed
typical  autumn
temperatures during the
evening and the morning.
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Né pjesén tjetér té Europés peréndimore
frontet e lidhur né seri me njéri-tjetrin prej
brigjeve té Atlantikut deri né veri té
Skandinavisé sollén reshje dhe rénie
temperaturash. Kjo situaté pasqyrohet né
figurén Nr.3.

Dekada e treté né rajon nisi me
pozicionimin e njé Comma mesdhetare qé
paragitet né figurén Nr.4. Pozicionimi i saj
né brigjet e deteve Ligur dhe Tiren né
pjesén peréndimore dhe veriperéndimore té
Italisé, shtréngata, stuhi dhe breshér.
Pérmbytje pati né Milano né mesditén e
datés 20 shtator 2023.

Fundi i muajit erdhi me tiparet e njé
vjeshte té vérteté né gadishullin e Ballkanit
dhe né territorin shqiptar. Njé ciklon
mesdhetar Elias me gendér né detin Jon béri
té mundur ardhjen e njé mase ajrore mé té
freskét shogéruar me eréra verilindore e cila
arriti maksimumin e vet né brigjet detare.

Reshjet e shiut ishin té karakterit té
rrebesheve me rrufe dhe breshér me
aktivitet mé té madh né jug e gendér té
Gregisé me pérmbytje dhe eréra té forta
figura Nr.5.

Fazat pérfundimtare té késaj stuhie
shogéruar dhe me reshje intensive,
pérmbytje dhe déme té shumta u evidentuan
né territorin e Libisé, qé me pamjen e dhéné
né vijim né figurén Nr. 6 ilustrohet situata e
reshjeve 3 oréshe té datés 10 shtator 2023
ora 11%,

Figure Nr.6

In the rest of western Europe, fronts
connected in series with each other from the
Atlantic coast to the north of Scandinavia
brought precipitation and a drop-in
temperature. This situation is reflected in
figure No.3.

The third decade in the region
started with the positioning of a
Mediterranean Comma that is presented in
figure No.4. Its positioning on the shores of
the Ligurian and Tyrrhenian seas in the
western and northwestern part of Italy,
convulsions, storms and hail. There was a
flood in Milan at noon on September 20,
2023. The end of the month came with the
features of a real autumn in the Balkan
peninsula and in the Albanian territory. A
Mediterranean cyclone Elias centered in the
lonian Sea made possible the arrival of a
cooler air mass accompanied by
northeasterly winds which reached its
maximum on the sea coasts.

The rainfall was characterized by
lightning and hailstorms with greater acti-
vity in the south and center of Greece with
flooding and strong winds figure No.5.

The final stages of this storm,
accompanied by intense rain, numerous
floods and damages, were evident in the
territory of Libya, which are shown
below in figure No.6 by the rainfall
situation for 3 hours on September 10, 2023
at 11%,

ber 10, 2023 — Hour: 1100
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RREZATIMI DIELLOR

Rrezatimi diellor gjaté muajit
shtator 2023 né kontinentin Europian
shénoi vlera té larta dhe anomali mjaft té
theksuara pozitive, sidomos né pjesén
gendrore dhe verilindore.

Né hartat e dhéna né vijim né figurat
Nr.7 dhe Nr.8 paragiten té dhénat e
kohézgjatjes sé diellzimit né oré pér muajin
shtator 2023 si dhe té anomalive té
standartizuara kundrejt periudhés mesatare
shumévjecare 1991-2020.

SOLAR RADIATION

The solar radiation during the
month of September 2023 in the European
continent marked high values and quite
pronounced positive anomalies, especially
in the central and northeastern part.

In the following maps, in figures
No.7 and No.8, the data of the duration of
sunshine in hours for the month of
September 2023 as well as the standardized
anomalies compare to the multi-year
average period 1991-2020 are presented.

Kohézgjatja e diellzimit — shtator 2023
Sunshine duration — September 2023

50 100 150 200
Figure Nr.7

Sa i takon anomalive negative ato u
shénuan né gadishullin Iberik si dhe né
pjesén JL té gadishullit t& Ballkanit si dhe
né pjesen juglindore té Mesdheut.

Né wvecanti pér territorin e
Shqipérisé vlerat e kétij treguesi paragiten
né hartén e dhéné né figurén Nr.9, ku garté
dallohen pér vlera té larta kryesisht pjesa e
Ultesirés Peréndimore. Disa té dhéna mbi
kohézgjatjen ditore té diellzimit né oré
referuar disa vendmatjeve té pérzgjedhura
si Rapsh, Fier dhe Belsh jané paragitur né
grafikét e dhéné né figurén Nr.10/1-3.

250 300 350 400
Oré / Hours

As for the negative anomalies, they were
noted in the Iberian peninsula as well as in
the SE part of the Balkan peninsula as well
as in the SE part of the Mediterranean.

In particular, for the territory of Albania,
the values of this indicator are presented in
the map given in figure No.9, where the
high values, mainly the part of the Western
Lowlands, are clearly distinguished. Some
data on the daily sunshine duration in hours
with reference to some selected stations
such as Rapsh, Fier and Belsh are presented
in the graphs given in figure No.10/1-3.
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Anomalia e standartizuar e kohézgjatjes sé diellzimit — shtator 2023
Standardized anomaly of sunshine duration — September 2023

(periudha e referencés / reference period 1991-2020)
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Bazuar né instrumentin matés té diellzimit
si¢ éshté pajisja e heliografit model
Campbell Stokes, treguar né figurén
Nr.10/4 né disa prej vendmatjeve
meteorologjike kryhen matje mbi
kohézgjatjen e treguesit té diellzimit apo
oréve me diell gé vrojtohen ¢do dité né
Shqipéri.

Based on the insolation measuring
instrument such as the Campbell Stokes
model heliograph device, shown in figure
No0.10/4, measurements are made on the
duration of the insolation indicator or
sunny hours that are observed every day in
some of the meteorological station in
Albania.

Kohézgjatja e diellzimit — Shqipéria, Shtator 2023
Sunshine duration - Albania, September 2023
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Kohézgjatja e diellzimit (né oré) / Sunshine duration (in hours)

1743 1969 2195 2422 2648 2874
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Pajisje e heliografit né vendmatjet meteorologjike té
Shqipérisé.

Heliograph on the meteorologial station of Albania.
(Campbell Stokes sunshine duration recorder)
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Vlera Mesatare Ditore e Rrezatimit Global Horizontal pér Europén
pér muajin shtator 2023
Average Daily Global Horizontal Irradiance for Europe for
September 2023

Figure Nr.11

Vlera Ditore té Rrezatimit Global Horizontal (né kWh)
Daily Global Horizontal Irradiance (in kWh)

N

Té gjitha sistemet fotovoltaike né All photovoltaic systems i
Gjermani dhe vendet prané kété muaj and neighboring countries Set i
shtator 2023 shénuan rekorde '
pozitive né performancén e tyre té
punés, duke prodhuar deri né 40% me
ergji elektrike, falé njé
r dhe numri orésh me
,",té larté se norma.

~ prejderi 20%si pa"sbjéf'g € niveli mé

-

té larté té vranésirave dhe njé ulje té
kohézgjatjes sé periudhave me
diellzim.
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TEMPERATURAT E AJRIT

Muaji shtator 2023 rezultoi muaji
mé i ngrohté né shkallé globale, me njé
vleré prej 16.38°C ose +0.93°C mé té larté
se mesatarja e periudhés 1991-2020 si dhe
me njé anomali prej +0.5°C mbi
temperaturén e  muajit shtator mé té
ngrohté té méparshém, atij té vitit 2020.

Njé paragitje e situatés sé
temperaturave té ajrit dhe anomalive té tyre
pér muajin shtator 2023 né shkallé globale
dhe pér kontinentin Europian jepet né hartat
e dhéna né figurén Nr.12 dhe Nr.13, ku
dukshém dallon gé Europa gjaté kétij muaji
shénoi anomali té larta pozitive.

AIR TEMPERATURES

September 2023 turned out to be the
warmest month on a global scale, with a
value of 16.38°C or +0.93°C higher than
the average of the period 1991-2020, as
well as with an anomaly of +0.5°C above
the temperature of the month of September
with warm before, that of 2020.

A presentation of the situation of air
temperatures and their anomalies for
September 2023 on a global scale and for
the European continent is given in the maps
given in the figure No.12 and No.13, where
it is evident that Europe during this month
marked high anomalies positive.

A

o

-16

Figure Nr.12 - Anomalité e temperaturés sé ajrit prané sipérfages pér muajin shtator
2023 kundrejt periudhés 1991+2020 né shkallé globale dhe pér kontinentin Europian.
Surface air temperature anomaly in global scale and for the European continent for
September 2023 compared to the period 1991+2020 (Copernicus, ECMWF, etc.).
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Flgure Nr.13 - Vlerat e temperaturave mesatare té ajrit dhe anomalive té tyre pér

kontinentin Europian pér muajin shtator 2023, sipas NOAA-s.
Values of mean air temperatures and their anomalies for the European continent for the
month of September 2023, according to NOAA.
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Temperatura mesatare e ajrit gjaté 9 muajve
té paré té vitit 2023 né shkallé globale pati
vlerén +0.52°C mé té larté se ajo mesatare
e periudhés 1991-2020, si dhe njé anomali
prej +0.05°C mé té larté se ajo e periudhés
mé té ngrohté té méparshme gé i takonte
vitit 2016. Nga piképamja historike
temperatura mesatare globale pér periudhén
janar-shtator 2023 ishte rreth +1.40°C mé e
larté se ajo e periudhés para industriale
1850-1900. Shih dhe figurén Nr.14.

Né lidhje me kontinetin Europian muaji
shtator 2023 u karakterizua me vlera
rekord, duke shénuar njé anomali prej
+2.51°C mé té larté se ajo e periudhés
1991-2020 dhe +1.1°C mé té larté se e ajo
e muajit mé té ngrohté té méparshém
shtator 2020. Ndérkohé evidentohet dhe
fakti gé temperatura mesatare sipérfagesore
e ujit pér gjerésité gjeografike 60°J - 60°V
pér kété muaj u arrit né vlerén 20.92°C
duke pérbéré vlerén mé té larté né vrojtimet
ndér vite si dhe duke shénuar vilerén e dyté
pas gushtit 2023 si mé té larté.

GLOBAL SURFACE AIR TEMPERATURE ANOMALIES « SEPTEMBER

Data: ERAS = Reference period: 1991-2020 « Credit: C3S/ECMWF

|
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Temperature anomaly (°C)
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Né ményré mé té detajuar anomalité e
temperaturave té ajrit pér 4 javét e muajit
shtator 2023 né shkallé kontinentale
paragiten né hartat e dhéna né figurén
Nr.15, ku Shqipéria pérfshihet né hapésirat
me anomali pozitive.

Gjithashtu né vijim pér njé séré vend-
matjesh meteorologjike té pérzgjedhura pér
zona e nénzona té ndryshme klimatike té

1970

PROGRAMME OF
THE EUROPEAN UNION

The average air temperature during the first
9 months of 2023 on a global scale had a
value of +0.52°C higher than the average of
the period 1991-2020, as well as an anoma-
ly of +0.05°C higher than that of the war-
mer period than the previous one that
belonged to the year 2016. From a historical
point of view, the average global tempera-
ture for the period January September 2023
was about +1.40°C higher than that of the
pre-industrial period 1850-1900. See also
the figure Nr.14. Regarding the European
continent, the month of September 2023
was characterized by record values,
marking a +2.51°C anomaly, higher than
that of the period 1991-2020 and +1.1°C
higher than that of the warmest month of
September 2020. Meanwhile, the fact that
the average surface temperature of water
for latitudes 60°S - 60°W for this month
reaches the value of 20.92°C, constituting
the highest value in the observations over
the years, as well as marking the second
value after August 2023 as the highest.

0
" ] [LTLTTL
2

1850

1980

(opemicvs €S ECMWF

1950 2000 2010 2020

In more detail, air temperature anomalies
for the 4 weeks of September 2023 on a
continental scale are presented in the maps
given in figure No.15, where Albania is
included in the areas with positive
anomalies.

Also, in the following for a series of
meteorological measurement sites selected
for different climatic zones and subzones
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Figura Nr.15. -Vlerat e anomalive té temperaturave mesataret e ajrit pér kontinentin
Europian pér 4 javét e muajit shtator 2023, sipas NOAA-s. / Anomaly values of average
air temperatures for the European Continent for the 4 weeks of September 2023,
according to NOAA.

Shqipérisé paragiten grafikisht té dhénat e
ecurisé ditore té temperaturave té ajrit pér
12 vendmatje né figurén Nr.16/1-16/12.

Sa 1 takon vlerave te temperaturave
mesatare té ajit, si¢ paragitet dhe né
grafikun e figurés Nr.17 té dhénat
evidentojné njé anomali pozitive prej
+2.9°C pér muajin shtator 2023 pér
Shqipériné. Natyrisht ashtu si dhe né muajt
e méparshém vijojné té ruhen dhe né
muajin shtator 2023 anomalité mé té larta,
pikérisht nga temperaturat maksimale té
ajrit. Ato né shkallé kontinenale pér 4 javét
e kétij muaji jané paragitur né hartat e
figurés Nr.18, ndérsa pér vendin toné
paragiten grafikisht né figurén Nr.19 ku
evidentohet njé anomali prej +3.5°C.

of Albania, the daily air temperature data
for 12 stations are presented in figure
No0.16/1-16/12.

Regarding the values of the average air
temperatures, as shown in the graph of
figure No.17, the data present a positive
anomaly of +2.9°C for the month of
September 2023 for Albania. Of course, as
in the previous months, higher anomalies
continue to be observed in the month of
September 2023, precisely from the
maximum air temperatures. Those on a
continental scale for the 4 weeks of this
month are presented in the maps of figure
No0.18, while for our country they are
presented graphically in figure No.19
where an anomaly of +3.5°C is evident.
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Figure Nr.16/1+16/12 - Temperaturat dhe reshjet ditore pér disa vendmatje meteorologjike pér muajin shtator
2023 né Shqipéri.
The daily temperatures and precipiattion for some meteorological stations for September 2023 in Albania.
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Vlerat e temperaturave mesatare té ajrit (né °C) té vrojtuara gjaté muajit shtator 2023.
Mean values of mean air temperatures (in °C) observed during the month of September 2023.

NORMA / NORM 1961+1950
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VENDMATIET METEOROLOGJIKE / METEORCLOGICAL STATIONS

Figure Nr.17. - Vlerat e temperaturave mesatare té ajrit pér disa vendmatje
meteorologjike té€ muajit shtator 2023 si dhe ato té normés pér Shqipériné.
Values of mean air temperatures for some meteorological stations of
September 2023

Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:
10 + 16.09.2023.
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Figura Nr.18. - Vlerat e temperaturave maksimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit shtator 2023, sipas NOAA-s.
Extreme maximal values of air temperatures for European Continent for the 4 weeks
of September 2023, according to NOAA.
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Temperaturat maksimale té ajrit (né °C) té vrojtuara gjaté muajit shtator 2023.
Maximal air temperatures (in °C) observed during the month of September 2023.

NORMA / NORM 1961+1990
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VENDMATIET METEOROLOGIIKE / METEOROLOGICAL STATIONS

Figure Nr.19. - Vlerat e temperaturave mesatare maksimale té ajrit pér disa vendmatje
meteorologjike té muajit shtator 2023 pér Shqipériné.
Values of mean maximal air tempertaures for some meteorological stations of September
month 2023 for Albania.

Muaji shtator si njé tejzgjatje e stinés sé The autumn month as an extension of the
verés né vitet e fundit edhe kété vit nuk béri summer season in recent years and this year
pérjashtim. Temperaturat e larta vijuan té was no exception. High temperatures conti-
ishin té pranishme. Né vijim né figurén nued to be present. In the following figure
Nr.20 paragiten grafikisht vlerat e No.20, the values of the maximum absolute
temperaturave maksimale absolute té disa temperatures of some of the meteorological
prej vendmatjeve meteorologjike té muajit stations for September 2023 in the territory
shtator 2023 né territorin e vendit toné. of our country are graphically presented.

Temperaturat maksimale absolute té ajrit (né °C) t& vrojtuara gjaté muajit shtator 2023
The maximal absclute air temperature (in °C) observed during the September 2023
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Figure Nr.20 - Vlerat e temperaturave maksimale absolute té ajrit pér disa vendmatje
meteorologjike té muajit shtator 2023 pér Shqipériné.
Values of maximal absolute air temperatures for some meteorological stations of
Sentember 2023 for Albania.

Gjaté  Kkétij muaji edhe vlerat e During this month, the minimum air tempe-
temperaturave minimale té ajrit u rature values were also characterized by
karakterizuan me anomali pozitive. Né positive anomalies. In the maps given for
hartat e dhéna pér 4 javét e kétij muaji ato the 4 weeks of this month, they are prese-
paragiten né shkallé kontinenti né figurén nted on a continental scale in figure No.21,
Nr.21, ndérsa grafikisht pér disa vendmatje while the graphs for some meteorological
meteorologjike té Shqipérisé jané dhéné né stations in Albania are given in figure
figurén Nr.22 ku evintohet njé anomali prej No.22, where an anomaly of +2.3°C is
+2.3°C. Temperaturat minimale abslute observed. The absolute minimum tempera-
nuk zbritén nén pragun 5°C né pjesén mé té tures do not drop below the threshold of
madhe té vendmatjeve meteorologjike. 5°C in most of the meteorological stations.
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Temperaturat Minimal Ekstreme té ajrit pér javén /. ,
PO Extreme Minimimal Air Temperatures for the week: §
03+09.09.2023.
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Extreme Minimal Air Temperatures for the week:
10+16.09.2023.

T S o ED W Ny .‘7
Temperaturat Minimal Ekstreme té ajrit pér javén /.
Extreme Minimal Air Temperatures for the week:
17+23.09.2023.
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Extreme Minimal Air Temperatures for the week:
24+30.09.2023.

Figura Nr.21. - Vlerat e temperaturave minimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit shtator 2023, sipas NOAA-s.
Extreme minimal values of air temperatures for European Continent for the 4 weeks of
September 2023, according to NOAA.
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Figure Nr.22 - Vlerat e temperaturave mesatare minimale té ajrit pér disa vendmatje
meteorologjike té muajit shtator 2023 pér Shqipériné.
Values of minimum mean air tempertaures for some meteorological stations
of September 2023 for Albania.
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RESHJET ATMOSFERIKE

Gjaté muajit shtator 2023 né pjesén mé té
madhe té kontinentit Europian u shénuan
vlera nén normé té reshjeve. Anomalité
pozitive ishin kryesisht né gadishullin
Iberik dhe né Britani, ndérkohé gé né pjesén
gendrore té kontinentit dhe né gadishullin
Ballkanik u regjistruan anomali té
theksuara negative té reshjeve atmosferike.
Vlerat e reshjeve (né mm) dhe anomalive té
tyre kundrejt normés té shprehura né % né
shkallé kontinentale pér muajin shtator
2023 paragiten né hartat e dhéna né figurén
Nr.23.

ATMOSPHERIC PRECIPITATION

During the month of September 2023, in
most parts of the European continent,
values below the rainfall norm were
recorded. Positive anomalies were mainly
in the Iberian Peninsula and in Britain,
while in the central part of the continent and
in the Balkan Peninsula significant negative
anomalies of atmospheric precipitation
were recorded. Rainfall values (in mm) and
their anomalies compare to the norm
expressed in % on a continental scale for
the month of September 2023 are presented
in the maps given in figure No.23.

Septe!

kohtinentgn Europjz
mber 2023 on the E

Figura Nr.23 - Reshjet pér muajin shtator 2023 né kontinentin Europian dhe anomalité
kundrejt periudhés1981+2010, sipas NOAA-s.
Rainfall for September 2023 at the European continent and their anomalies referring to
the period 1981+2010 according to NOAA.

Té dhénat e reshjeve pér njé séré
vendmatjesh meteorologjike té pérzgje-
dhura, gé i pérkasin zonave dhe nénzonave
té ndryshme klimatike té vendit toné pér
muajin shtator 2023 jané paragitur né
tabelén Nr.1.

Né térésiné e tyre té dhenat e
reshjeve pér kété muaj tregojné né shkallé
vendi njé anomali negative me rreth -40.7%
kundrejt vlerave té mesatares shumévjecare
referuar periudhés 1961-1990, ndérsa ditét
me reshje njé anomali prej -31%.

Mé té theksuara kéto anomali si¢
shihet dhe né hartén Europiane jané né
pjesén JP té Shqipérisé.

Rainfall data for a series of selected
meteorological measurement sites,
belonging to different climatic zones and
subzones of our country for the month of
September 2023, are presented in table
No.1.

In their entirety, the rainfall data for
this month show a negative anomaly of
about -40.7% compared to the values of the
multi-year average referring to the period
1961-1990, meanwhile the rainy days
shows an anomaly of -31%.

The most prominent of these
anomalies, as can be seen on the European
map, are in the SW part of Albania.
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Tabela / Table Nr.1 — Reshjet pér muajin shtator 2023 (né mm) si dhe treguesit e numrit
té ditéve me reshje mbi pragun 0.1mm dhe reshjet maksimale 24 oréshe (né mm).

Precipitation for September 2023 (in mm) as well as indicators of the number of rainy
days above the 0.1 mm threshold and the maximum 24-hour precipitation (in mm).

Vendmatja Resnpt | DIEme reste RESZTO”:;::;WE vendmata | po Dis me reshie Res lﬁtorfs::;mab
Nr. | Meteorologike | procionaton | RAMYARYS | i ognour | Ny, | MEIEOTOIOORE | o otation | RV 98YS | o 24 nour

MET?QMJOQ'CN (& / in mm) number precipitation Metgmoioglcal (né&/in mm) e precipitation

station (=0.1 mm) (né /in mm) station (>0.1 mm) (né /in mm)
1 | Bailsh 145 4 50 44 | Kurbnesh 600 8 150
5> | Beish 10 i 10 45 | Lekbibaj 265 2 241
3 | Bilsnt 409 5 168 15 | Lezhe 517 3 423
4 | Bishnice 215 3 180 47 | Libraznd 110 1 110
5 | Boge ) rl 1456 49 | Likmetaj 57.0 3 310
5 | Brataj 120 2 140 29 | Ligenas 399 B 74
7 | Bushat 545 5 355 50 | Macukull 610 5 420
2 | Corovode 95 2 55 =1 | Mashierkor 810 6 290
g | Cuke 309 ry 148 57 | Nica 2.0 3 100
10 | Dak-Buné 5 ry 700 53 | Onkum 133 5 50
11 | DaitRez. 2438 ry 225 51 | Peqin 155 ry 113
12 | Dardné 402 5 147 o5 | Permet 211 ry 135
12 | Domgjon 300 ry 125 o5 | Petkal 135 T 84
14 | Dragobi 705 ry 500 57 | Petrele 30 2 00
15 | Durés 74 3 17.0 5g | Petresh 382 2 247
15 | Dushar 440 5 36.0 5g | Pogradec 9.1 6 43.8
17 | Dushman 130 5 150 50 | Polican 85 3 710
18 | Elbasan 130 2 240 51 | Potom 69.0 ry 30
19 | Erceke %4 8 504 oo | Prenjas 721 5 180
20 | Fr 25 1 25 a3 | Puke 550 7 210
21 | Fratar 230 3 200 64 | Qarzez 150 ry 60
22 | Fshat Kios 526 5 346 &5 | Qamshia 700 ry 400
23 | Gajan A7 ry 210 a5 | Rapsh 24 ry 168
24 | Gomic e madhe 57.8 T 19.0 57 | Rreshen 63.0 4 3r.0
o5 | Grabave ETT) 3 280 59 | Shengierg) 55.0 B 400
25 | Himare 70 3 30 59 | Shenkol 540 2 440
o7 | Hoshtews 807 3 53.3 70 | Shegeras 200 1 00
25 | Hot 380 5 130 71 | Shishtavec 2130 5 135.0
29 | Jaronisht 810 4 480 72 | Shiylle 650 rl 00
a0 | Kalimash 08 rl 240 73 | Shupenza 530 2 a0
31 | Kalimet 564 5 385 o | GNE %2 3 %5
a7 | KalmetL. 710 ry M0 75 | Stravaj 293 B 453
a3 | Kardhig 30 7 90 75 | Sukih 245 3 220
21 | Kiojke 320 ry 200 77 | Tepeene 29 3 155
5 | Konispol 200 ry 50 7g | Térpan 255 5 70
a5 | Koplik 574 5 408 79 | Trrane 390 ry 30
37 | Korge a7a 7 75 oo | Topaian 135 3 99
a9 | Kornpula 580 7 380 a1 | Tropop 323 5 153
a9 | Kranes 184 9 90 gp | UraeShtente| 140 2 90
10 | Krug 180 5 74 a3 | Voskopol 506 ry 52.2
41 | Kryevidn 15.0 3 80 o4 | Vrith 30 3 200
1o | Kug 180 B 71 o5 | Zeman 164.0 3 1350
13 | Kukés 102 i 102 a5 | Zogai 300 1 300

Nga té dhénat rezulton se né vendmatjen e
Zerganit né VL té Shqipérisé u shénua dhe
vlera mé larté e reshjeve maksimale 24
oréshe prej 135.0 mm. Vlerat mé té ulta té
lartésive té reshjeve mujore u shénuan né
Fier 2.5 mm dhe né Himaré 7.0 mm.

From the data, it appears that the highest

value of the maximum 24-hour rainfall of

135.0 mm was recorded in the Zergan

station in the NE of Albania. The lowest

values of monthly rainfall were recorded in
Fier 2.5 mm and in Himare 7.0 mm.
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Figure Nr.24 — Lartésia e
reshjeve té muajit shtator 2023
né Shqipéri (né mm).
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Njé pasqyré e shpérndarjes né hapésiré té
reshjeve pér territorin e Shqipérisé pér
muajin shtator 2023 é&shté paragitur né
hartén e dhéné né figurén Nr.24.

Ndonése né vlera t¢ moderuara dhe nén
normé reshjet maksimale 24 oréshe té
vrojtuara gjaté muajit shtator 2023 né
territorin e Shqipérisé nuk kaluan vlerat
historike dhe nuk shénuan rekorde. Njé
shpérndarje e tyre hapésinore paragitet né
hartén e dhéné né figurén Nr.25, ku vlerat
mé té larta i takojné pjesés lindore té vendit
dhe asaj VP.

19® 19730'

An overview of the spatial distribution of
rainfall for the territory of Albania for the
month of September 2023 is shown in the
map given in figure No.24.

Although in moderate values and below the
norm, the maximum 24-hour rainfall
observed during the month of September
2023 in the territory of Albania did not
exceed historical values and did not set
records. Their spatial distribution is
presented in the map given in figure No.25,
where the highest values belong to the
eastern part of the country and the
northwestern part.

Under the influence of a combination of
both frontal factors and the orographic
characteristics of the country, the
rainfall of September 2023 marked
significant anomalies. At the country
level, in the map given in figure No.26,
the precipitation values are shown in %
against the norm, where the lowest
values belong to the SW and Northern
areas of the country.
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Nén ndikimin e njé gérshetimi si té
faktoreve  frontale  ashtu dhe
karakteristikave orografike té vendit
reshjet e muajit shtator 2023 shénuan
anomali té theksuara. Né shkallé vendi
né hartén e dhéné né figurén Nr.26 jané
paragitur vlerat e reshjeve né %
kundrejt normés, ku ndonése vlerat mé
té ulta i takojné zonés JP dhe Veriore té
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Parashikimi i reshjeve atmosferike
pér periudha té shkurtra kohore 1, 3, 6, 12,
apo 24 oréshe éshté me interes né mjaft
sektoré té ekonomisé sé vendit. Né figurén
Nr.27 paraqgitet situata e parashikuar pér
reshjet né 24 orét né vijim, vlerésim i béré
né orén né orén 07°° UTC té datés 6 shtator
2023, pér Shqipériné, sipas modelit Aladin
dhe bazuar né produktet e platformés
“SEEFFGS” ku bén pjesé dhe vendi yné.
Kéto produkte rinovohen cdo oré dhe né
kohé reale mund té disponohet parashikimi
i reshjeve edhe pér basene té vogla ujore,
si¢ paraqgitet né harté dhe gé mund té jeté
me interes té caktuar pér prodhues té vegjél
ose té médhenj hidroenergjetik apo pér
zona té caktuara bujgésore, kur behet fjala
pér vlerésimin e nevojave pér ujitje apo
situatés sé thatésirés.

The forecast of atmospheric preci-
pitation for short time periods of 1, 3, 6, 12,
or 24 hours is of interest in many sectors of
the country's economy. Figure No.27
shows the predicted situation for rainfall
in the next 24 hours, assessment made at
07%° UTC on September 6, 2023, for
Albania, according to the Aladin model and
based on the products of the "SEEFFGS"
platform, which it is a part of and our
country. These products are renewed every
hour and in real time the rainfall forecast
can be obtained even for small water
bodies, as shown on the map and which
may be of particular interest for small or
large hydropower producers or for certain
agricultural areas; when it comes to
assessing irrigation needs or drought
situations.

Produkti: DHMZ Parashkimi sipas modelit ALADIN |
Data e produktit: 05 shtator 2023 ora: 07:00 UTC | Vlefshméria né kohé: 6 shtator 2023 ora 07:00 UTC

Shkalla kohore: 24 oré | Zona: Shgqipéria

Product: DHMZ ALADIN FORECAST | Timescale: 24-hr | Region: "ALB"
Product Date: 2023-09-05 07:00 UTC | Valid Date: 2023-09-06 07:00 UTC

[

1 Figure Nr.27

‘ | Precip

(mm/24hr)
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Kéto produkte me vleré né vlerésimin e
situatés sé motit dhe reshjeve sidomos né
rastet me dukuri ekstreme te pritshme, dhe
né proceset e ri analizés, ku té dhénat né
fjalé pér muajin shtator 2023, té paragitura
né vijim né figurén Nr.28, mundésojné
vlerésime té métejshme dhe ndihmojné kur
éshté fjala pér té saktésuar njé situaté
meteorologjike kohé mé pas, apo lokalizuar
mé miré njé zoné té prekur nga njé dukuri
ekstreme me reshje intensive, etj., etj.

These valuable products in the assessment
of the weather and precipitation situation,
especially in cases of expected extreme
events, and in the reanalysis processes,
where the data in question for the month of
September 2023, presented below in figure
No0.28, enable assessments of further and
help when it comes to correcting a
meteorological situation later, or better
locating an area affected by an extreme
event with intense rainfall, etc., etc.

Figure Nr.28 - Parashikimi 24 orésh i reshjeve pér ¢do dité té muajit shtator 2023 pér Shqipériné.
Daily precipitation forecast for September 2023 for Albania.

Sept. 2024 (4) Sept. 2024 (5)

Sept. 2024 (9)

Sept. 2024 (10)

_ J :L

Sept. 2024 (26) Sept. 2024 (27)

Sept. 2024 (29) Sept. 2024 (30)
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AGROMETEOROLOGI

Sa i takon kushteve agrometeorologjike pér
muajin shtator 2023 duhet théné se pér
shumicén e kulturave bujgésore, por dhe
pér bimésiné né térési u ofruan kushte té
mira sa i takon fazave te tyre pérmbyllése
fiziologjike. Gjithsesi duhet théné se nga
pamjet e dhéna né hartat né vijim, né
figurén Nr.29 me vlerat e treguesit té
vegjetacionit NDVI, sipas javéve té

BRSNS D e 9.09.2023

AGROMETEOROLOGY

Regarding the agrometeorological condi-
tions for September 2023, it should be said
that for the majority of agricultural crops,
but also for all vegetation, good conditions
were offered regarding their final physio-
logical phases. However, based to the views
given in the following figure No.29 with the
values of the NDVI vegetation indicator,
according to the various weeks

e 16.09.2023°

NDVI snowfice

-0.05 0.05 0.15 0.25 0.35 0.45 0.55 0.65 OF Missing

Figure Nr.29 - Treguesi i
vegjetacionit NDVI pér muajin
shtator 2023.

Vegetation Index NDVI for
September 2023.
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ndryshme té kétij muaji evidentohet fakti gé
kryesisht né pjesén gendrore e jugore té
Ultésirés Peréndimore vlerat e kétij treguesi
shénojné njé ulje, e cila vjen kryesisht pér
shkak té temperaturave mé té larta dhe
thatésirés mé té theksuar.

of this month the fact is evident that mainly
in the central and southern part of the
Western Lowlands, the values of this
indicator show a decrease, which is mainly
due to the higher temperatures and more
severe drought.

IT.A.>10°C pér muajin shtator 2023. / ET.A.>10°C for the month September 2023.
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Stacionet meteorologjike / Meteorological stations

Figura Nr.30- Vlerat e treguesit té shumés sé temperaturave aktive mbi pragun
10.0°C pér disa vendmatje meteorologjike té€ muajit shtator 2023 pér Shqipériné.
The values of the sum of active air temperature above the threshold 10.0°C of some
meteorological stations for September 2023 for Albania.

Vierat e avullimit té pérllogaritura pér muajin shtator 2023.

Figute bir 81 Evaporation values computed for the month September 2023.

130.2 129.2
o — 1214

1132 1158

100.2 . 100.8
88.9

=
=
=
=
=
©
ficd
©
=
w
E
=
=
<

105.4

& A S

1265 1286 %1

116.0 116.0
104.4 me 105.2

76.8

& D) S A A%
L o &

Stacionet meteorologjike / Meteorological stations

Gjaté kétij muaji u shénuan vlera té
larta té treguesit té shumés sé
temperaturave aktive mbi pragun 10°C, té
cilat pér disa vendmatje meteorologjike
paragiten né grafikun e dhéné né figurén
Nr.30.

Natyrisht temperaturat e larta té ajrit
gé vijuan té jené té pranishme edhe gjaté
kétij muaji mundésuan dhe kushtézuan dhe
vlera relativisht mé té larta té avullimit.
Disa té dhéna té pérllogaritura té keétij
treguesi pér disa vendmatje meteorologjike
paragiten grafikisht né figurén Nr.31.

During this month, high values of
the indicator of the sum of the active
temperatures above the threshold of 10°C
were noted, which for some meteorological
measuring points are presented in the graph
given in figure No.30.

Of course, the high air temperatures
that continued to be present during this
month also enabled and conditioned
relatively higher values of evaporation.
Some calculated data of this indicator for
some meteorological locations are
presented graphically in figure No.31.
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Zjarret gjaté verés 2023

Analiza e situatés sé zjarreve gjaté stinés
Sé verés sé vitit 2023 né Shqipéri.

Gjaté stinés sé verés sé vitit 2023 si pasojé
e kushteve klimatike t& shogéruara me
temperatura té larta por dhe faktorit human
pati té pérhapura vatra zjarresh né téré
territorin.

Sipas “European Forest Fire Information
System EFFIS"!, bazuar né vlerésimet e
produkteve satelitore vlerésohen né 2614
hektaré sipérfage té djegura nga zjarret.

Fires during summer 2023

Analysis of the wildfire situation during
the summer of 2023 in Albania.

During the summer of 2023, as a result of
climatic conditions accompanied by high
temperatures and human factors, wildfires
were widespread throughout the entire
territory.

According to the "European Forest Fire
Information System (EFFIS),” based on
satellite product assessments, an estimated
2,614 hectares of land were burned by the

Né  figurén
Nr.32 paraqi-
tet harta me
shpérndarjen e
sipérfageve té
djegura né
Shqipéri gjaté
stinés sé verés
2023.

Shumica e
vatrave té
zjarreve  ka

42030

41°30'

gené e
lokalizuar né
pjesén

peréndimore

té vendit dhe
vecganérisht né
jug-peréndim
té  territorit.
Si¢ paraqgitet
né harté vatrat
e zjarreve né
kété sezon
veror kané

40°30"

jo
mé shumeé se

fires.
Figure No.32
illustrates the
map showing
the
distribution of
burned areas
in Albania
during  the
summer  of
Sip.e djiﬁf::, { Burned| 2023. The
Terrean ) majority Of
; wildfire
incidents were
localized in
the  western
part of the
country,
particularly in
the southwest

20°30" 21° 21°30

' Figure Nr.32—
Sipérfaget e djegura
nga zjarret gjaté -
_ stinés sé verés 2023
~_/Areas burned by
L wildfires during the
verws 2023 season

region. As
depicted on
the map, the

fire hotspots in
this summer

no larger than
500 hectares.
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Né vijim duke iu referuar ecurisé kohore té
késaj periudhe, e cila statistikisht nisi mé
herét se stina e verés, né figurén Nr.33,
paragiten shumat e sipérfageve té djegura
té ¢do dite, duke iu referuar datés sé fillimit
té pérhapjes sé vatrave té zjarrit. Fundi i
muajit gusht ka njohur pérhapjen mé té
gjeré té vatrave té zjarrit. Shuma e
sipérfageve té djegura shkojné né rreth 530
ha. Temperaturat e larta gjaté fundit té
muajit gusht 2023.

Continuing  with  reference to the
chronological progression during this
period, which statistically began earlier
than the summer season, Figure N0.33
depicts the daily totals of burned areas,
referring to the date of the initiation of fire
spread. The end of August witnessed the
widest spread of wildfires, with the total
burned areas reaching around 530 hectares.
High temperatures prevailed during the end
of August 2023.

Totali i sipérfaqeve té diegura né ha. té ¢do dite referuar datés sé fillimit té ndezjes sé vatrave té zjarrit / Total burnt areas in

600 -

g
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DATA

Figure Nr.33 - Totali i sipérfageve té diegura né ha. té ¢do dite referuar datés sé fillimit té
ndezjes sé vatrave té zjarrit.
Total burnt areas in ha. of each day referring to the date of the start of the fires.

Edhe pse gjaté muajit korrik 2023 u
monitoruan temperatura maksimale té ajrit
mbi normé +4.9°C2, té larta mbi normé,
vatrat e zjarrit gjaté kétij muaji ishin me té
reduktuara krahasuar me muajin gusht
2023. Né grafikun e paragitur né figurén
Nr.34, paraqgitet trendi linear rrités i
sipérfageve té djegura dhe vecanérisht né
datat 22, 23 dhe 24 gusht pérhapja e
zjarreve ka gené mé e gjeré. Né mbéshtetje
té késaj analize né figurén Nr.35 paragiten
shpérndarjet e temperaturave maksimale
ditore té ajrit né Shqipéri referuar té
dhénave té rianalizuara té Era 5,
Copernicus 3. Ultésira peréndimore dhe
zonat nén 300 m, temperatura maksimale té
ajrit ka gené mbi pragun 35°C |

N

2 Buletini Mujor Klimatik Nr. 79, faqe)page 13.
3 https://cds.climate.copernicus.eu/cdsapp#!/home _

TN 1 > A
) \ n/.g .

Although  during July 2023, air
temperatures were monitored to be above
the norm by +4.9°C?, the wildfire incidents
during this month were comparatively
lower than those in August 2023. The linear
increasing trend of burned areas is
presented in the graph shown in figure
No.34, particularly highlighting the dates of
August 22, 23, and 24, when the fire spread
was more extensive. Supporting this
analysis, Figure No.35 illustrates the
distributions of daily maximum air
temperatures in  Albania based on
reanalyzed Era 5 Copernicus data. In the
western lowlands and areas below 300
)neters the maximum air temperatures
exqeeded the threshold of 35°C.

/ )l\) -
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Figure Nr.34 — Shpérndarja e temperaturave maksimale ditore té ajrit né datat 22, 23 dhe 24 gusht 2023, referuar Era 5, Copernicus.
Distribution of maximum daily air temperatures on 22, 23 and 24 August 2023, referred to Era 5, Copernicus.
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Sipérfaqet e djegura dhe kohézgjatja e vatrave té zjarrit né dité pér secilén Bashki
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600 [ Sip. e diegura / Burned areas (Ha.) 6 6 é“
P ’ " ] 3
E 500 = Kohézgjatja / Duration (Dité / Days) 5%
= =
S
§4ao 4 £
< 300 ) 3 |e3B 38
& 200 c 2 &
E=)
100 s 1 H o1 o q H 1 1 E
, B @ B oz m B a § @ B« = B : m 2 3 B

= s L = 5 s 3 1] £ ] 5 = 2 5 b 2 £ @
@ 9 g < = 3 = & 5 8 =

& = = .
L (180
Bashkité / District n opernicus K\\

Figure Nr.35 - Totali i sipérfageve té diegura né ha. té cdo dite referuar datés sé fillimit té
ndezjes sé vatrave té zjarrit.
Total burnt areas in ha of each day referring to the date of the start of the fires.

Bashkité mé té prekura nga zjarret The municipalities most affected by
né stinén e verés 2023 duke iu referuar wildfires during the summer of 2023,
figurés Nr.36, jané té pérgendruara né referring to Figure N0.36, are concentrated
jug té vendit ku Bashkité Berat, Vioré in the southern part of the country, where
dhe Sarandé, kané sipérfaget me té the municipalities of Berat, Vloré, and
médha té prekura nga zjarret né rreth 500 Sarandé have the largest areas affected by
ha. fires, around 500 hectares.

Kohézgjatja aktive e kétyre vatrave The active duration of these wildfire
té zjarreve ka gené e shkurtér né rreth 24 incidents was relatively short, lasting about
oré. Periudha mé e gjaté kohore me zjarre i 24 hours. The longest active period with
takon territorit té Bashkisé Fier me 6 dité wildfires corresponds to the territory of the
referuar té dhénave satelitore nga EFFIS. Municipality of Fier, lasting 6 days

Llojet e sipérfageve tokésore té according to satellite data from EFFIS.
djegura né total, gjaté késaj kohe i takon In terms of the types of land surfaces
pyjeve haloré né 39% ndérsa 15 % e burned during this time, forested areas
sipérfages sé djegur jané zona bujgésore té account for 39% of the total, while
cilat shprehin né ményré direkte agricultural areas constitute 15% of the
shgetésimin  mé té réndésishém né burned surface. This directly expresses the
aktivitetin social. most significant concern in social activities.

Siperfaget e zjarreve (n€ %) dhe llojet e biméve té djegura gjaté
sezonit té verés 2023 / Areas of fires (in %) and types of plants burned
during the summer season 2023

= Pyje halor/ Coniferous

414.9, 15% = Pyje gjethegjéré / Broadleaved
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Figure Nr.36 - Sipérfaget e zjarreve (né %) dhe llojet e biméve té
djegura gjaté sezonit té verés 2023
Areas of fires (in %) and types of plants burned during the summer
season 2023.
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NDRYSHIMET KLIMATIKE

Muaji shtator né pérgjithési éshté
karakterizuar me luhatjet mé té médha gjaté
kétyre viteve té fundit sa i takon reshjeve
atmosferike.

Kjo dallohet mjaft garté dhe né
grafikun me vlerat e reshjeve té shprehura
ne % kundrejt normés, pér ato té vrojtuara
né shkallé vendi gjaté kétyre 7 viteve té
fundit, té cilat jané paraqgitur né vijim né
grafikun e dhéné né figurén Nr.37/1, ku
mesatarisht njé vleré prej +7.2% mé lart
shénohet né krahasim me normén.

Po ashtu dhe treguesi i numrit té
ditéve me reshje atmosferike mbi pragun
0.1 mm dhéné né figurén Nr.37/2 déshmon
té njéjtén dukuri duke ruajtur njé prirje drejt
uljes.

The month of September in general
is characterized by the biggest fluctuations
during these last years as far as atmospheric
precipitation is concerned. This can be seen
quite clearly in the graph with the rainfall
values expressed in % against the norm, for
those observed at the country level during
these last 7 years, which are presented
below in the graph given in figure No.37/1,
where an average value of +7.2% higher is
noted in comparison with the rate.

Likewise, the indicator of the
number of days with atmospheric
precipitation above the 0.1 mm threshold
given at the figure No.37/2 shows the same
phenomenon, maintaining a downward
trend.

Vlerat e reshjeve (n& %) kundrejt normés pér muajin shtator
pér periudhén 2017+2023 né Shqipéri.
The values of precipitation (in %) compare to the norm
for the September month for the period 2017=2023 in Albania.
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Ndérkohé vlerat e temperaturave té ajrit né
ményré pothuajse té géndrueshme kané
ruajtur vlera mbi normé, ku anomalité e tyre
pér 7 vitet e fundit referuar vlerave
mesatare, maksimale e minimale kané
ruajtur vlera pozitive.

Paragitja e ecurisé sé tyre éshté
dhéné grafikisht né figurat Nr.38/1/2/3. Mé
té theksuara kéto ndryshime kané gené pér
vlerat maksimale té temperaturave té ajrit
dhe paksa mé té ulta pér vlerat minimale.

Gjithashtu éshté shénuar dhe njé
rritie né vlerat e amplitudave té
temperaturave té ajrit si¢c paragitet
grafikisht dhe né figurén Nr.38/4.

Anomalité e temperaturave mesatare té ajrit
pér muajin shtator pér periudhén 2017+2023 / Anomalies of
mean air temperatures for September month for the period
2017+2023.
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Figure Nr.38/1 V!TET / YEARS

Anomalité e temperaturave mesatare minimale té ajrit
pér muajin shtator pér periudhén 2017+2023.
6.0 Anomalies of mean minimal air temperatures for September
5.0 month for the period 2017+2023.
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Gjaté muajit shtator kur shénohet
dhe ekuinoksi i vjeshtés territori i vendit
toné pérgjithésisht pér shkak té vranésirave
mé té pakta ka shénuar dhe vlera relativisht
mé té larta té rrezatimit diellor ose sé paku
prané vlerave té& normés. Ndérkohé duhet
théné se moti mbizotérues i kétij muaji
varet shumé nga garkullimi i pérgjithshém i
masave ajrore dhe frontet dominuese gé
kané prekur territorin i gérshetuar natyrisht
dhe me faktorét orografiké, té cilét gjaté
stinés sé verés kané njé peshe mé té larté
dhe qé e ruajtén kété ndikim dhe né muajin
shtator. Pérgjithésisht ky muaj gjaté kétyre
viteve té fundit mé shumé ka patur prirje ti
ngjasojé njé muaji té stinés sé verés se sa
asaj té vjeshtés, ndérkohé qé nuk jané
evidentuar dukuri ekstreme té motit.

Meanwhile, the values of the air
temperatures in an almost stable manner
have maintained values above the norm,
where their anomalies for the last 7 years
referring to the measured, maximum and
minimum values have had positive values.

The presentation of their progress is
given graphically in figures No0.38/1/2/3.
These changes were more pronounced for
the maximum values of air temperatures
and slightly lower for the minimum values.

An increase in the values of air
temperature amplitudes has also been
noted, as shown graphically in figure
No.38/4.

Anomalité e temperaturave mesatare maksimale té ajrit
pér muajin shtator pér periudhén 2017+-2023.
Anomalies of mean maximal air temperatures for September
month forthe period 2017--2023.
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Anomalité e amplitudave temperaturave té ajrit
pér muajin shtator pér periudhén 2017+2023.
Anomalies of air temperatures amplitudes for September
month for the period 2017+2023.

During the month of September, when the
autumn equinox is marked, the territory of
our country generally, due to less
cloudiness, recorded relatively higher
values of solar radiation or at least close to
the norm values. In the meantime, it must
be said that the prevailing weather of this
month depends a lot on the general
circulation of air masses and the dominant
fronts that have affected the territory
naturally intertwined with the orographic
factors, which during the summer season
have a higher weight and that preserved this
influence in the month of September. In
general, during these last years, this month
has tended to be more like a summer month
than an autumn month, while no extreme
weather events have been recorded.
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Abstract

The main objective of this paper is to bring up the errors produced by precipitation measurement in the
final output of SPI evaluation, using different model of SPI. The software used for such purpose are “RDIT”, “SPI
Generator”, “DrinC” and another one composed by our team named “SPI — Alb PZ”.

Because of the fact that during the recent year the impact of drought is reflected in many areas of the
economy of each country, of course it is needed to have better estimation about the drought intensity and correct
evaluation in time space for such phenomena. On that context a specific topic is related to data monitoring and
processing in the right form and in conformity with WMO standards, because their quantity and quality impacts
directly the final SPI values.

For that objective, are used the meteorological data of Korca station, part of Mediterranean Climate in
Albania and those of Central Park of NY in USA, part of Humid Continental Climate, for series longer than 30
years of data. Also, in that context some results, taken out from an experimental work are included and help to
better understand the importance of correct rain measurements and errors generated by evaporation that leads
indirectly to some errors in daily or monthly of data precipitation, especially more emphasized in warm periods.

Keywords: Standard Precipitation Index - SPI; drought; data monitoring; meteorology, precipitation
measurement error.

Introduction

It is much known that the SPI evaluation by whatever chosen model, in all cases produce result that first
of all depends from the data inputs quality. In the case of precipitation, the monthly amount depends a lot from
the instrument measurement errors, especially during the warm period, but as well by other type of errors related
with the nature of precipitation. This paper aims to present some result of a large study that is in process and trying
to get out a better methodology for avoiding and minimizing all type
of errors to get less impact on the final results, produced by various
models for SPI estimations. On the table No.1 are shown different
categories for classification of wet and drought situation . Referring
to such borders / limits for each category the data series with monthly
precipitation are tested and processed to see how a small change in +1.0t0 +1.49 Moderately wet
one cell of the data base series caused by different reasons, impacts -0.99t0 +0.99 Near normal
the final SPI and of course some time changing radically the -1.0t0-1.49 Moderately dry

evaluation, by surpassing not only one category but even 2 in SPI -1.51t0-1.99 Severeli dii
classification.

Data analyses and results

Table No.1 — SPI index classification

SPI values Classification

1. The impact of changes in rainfall amount by +/- 1, 2, 3, 4, or 5, 10, 20, and 30 mm in a certain
month of a 30-year series on the computed SPI indicator.

Through the application of one of the SPI indicator value assessment models “RDIT”, “SPI Generator”,
“DrinC” and “SPI — Alb PZ”, several analyses were conducted for specific cases related to rainfall changes ranging
from 1 to 30 mm in a certain month of a 30-year series with monthly rainfall data.

This resulted in cases where the computed SPI indicator value, which could be near the thresholds of a
named category for a certain drought or wetness category (see the corresponding table for drought or wetness
categories Nr.1), crosses to another level (higher or lower).

The following table No.2 presents some examples generated by the model for modification in
precipitation values of one day and consequently also the month amount, either increase or decrease, and the
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corresponding changes in the computed value of SPI for that month, while all other values in the series remain
nearly unchanged (or only change at an insignificant level of £0.001). By using the color code of table No.1 is
very easy to see the impact reflected on the final SPI data provided by the models used for such analyses and
presented on the table No.2

Table No.2 — The change of SPI index values generated as results of only one modification at a
cell of the precipitation data series, respectively by +1, 2, 3, 4 mm and by +5, 10, 20 & 30 mm.

Rain ((*) mm (-)| Rain | SP 1 ((+) difference (-)) SP 1 | |Rain |(*) mm (-)| Rain | S P 1 |(+) difference ()} SP I
26.6 -10| 25.6| -1476 -0.049| -1.525 10.6 -50]  5.6| -1146 0.461] -1.607
2.0 20| 7.0| 12468 0.148| -1.612 73.4 -100]  63.4] 0.438 0.168| 0.270
43.8 -30]  40.8] -0.962 0078 -1o40 || 103.7 -200]  83.7] 1259 0346] 0.913
83.2 —40|  79.2| 1035 0069 0966 || 186.0 -300| 156.0[ 0000 = -o204[Real|
58.8/1.0 59.8| 1195 [0.828 PRGN | 4e.0)50 51.0| -0.394 [0.200 -0.194
11.420 13.4| -1.082 [0.088 -0.994 12.4100 22.4| 1527 [0.969 -0.558

14.0(30 17.0 0.148 -1.997 14.0(200 34.0 1.334 -0.811
131.4[40 135.4| 1476 |0.064 1540 | | 59.0[300 89.0| 0.181 [0.091 0272
Although these type modification in values are not very high (second column on the left table No.2) by
decreasing the amount of precipitation presented on column 1, with 1.0, 2.0, 3.0, and 4.0 mm (in red) or increasing
by the same number (in blue color); it’s very evident the impact, the change and transition of SPI from one
category to another (from column 4 to column 6), which is made more visible by using the same color-coding
system that serve for classifying dryness or wetness situation as it was presented on table No.1. The same impact
to SPI values is reflected also modifying the precipitation amount by increasing or decreasing them with +/- 5.0,
10.0, 20.0 and 30.0 mm, which in fact sometime modify drastically the final output of models (table No.2 on the
right).

The changes in the calculated values of SPI indicator are between -0.148 and +0.828 for modifications
in precipitation values by +1, 2, 3, 4 mm and between -0.346 and +1.334 for modification in precipitation values
by 5, 10, 20, and 30 mm in a specific cell of the 30-year precipitation series.

A preliminary conclusion from this analysis is that like a minimal change in the SPI indicator by +0.1,
due to different time length of the same analyzed and considered series ¢9; seems to be similar in effects or impacts
produced by a larger or smaller precipitation value changed by +1, 2, 3, 4, or 5, 10, 20, or 30 mm in a specific
month, for which the analysis is focused.

2. Other errors originated by precipitation measuring instruments or the nature of rainfall reflected
on the final SPI output.

Precipitation values, with changes of more or less than 1 mm, may also result from errors due to different
types of measuring instruments or the nature of the precipitation itself at a specific time.

According to the "Guide to Instruments and Methods of Observation" Volume V - Quality Assurance
and Management of Observing Systems, WMO-No. 8, 2012, regarding precipitation in section 1.6.6 point 6.4 on
"Precipitation gauge and corrections", it is emphasized that “The amount of precipitation measured by commonly
used gauges may be less than the actual precipitation reaching the ground by up to 30 per cent or more.
Systematic losses will vary by type of precipitation (snow, mixed snow and rain, and rain). The systematic error
of solid precipitation measurements is commonly large and may be of an order of magnitude greater than that
normally associated with liquid precipitation measurements” ®.

“The true amount of precipitation may be estimated by correcting for some or all of the various error
terms listed below: (a) Error due to systematic wind field deformation above the gauge orifice: typically 2 to 10
per cent for rain and 10 to 50 per cent for snow; (b) Error due to the wetting loss on the internal walls of the
collector; (c) Error due to the wetting loss in the container when it is emptied: typically 2 to 15 per cent in summer
and 1 to 8 per cent in winter, for (b) and (c) together; (d) Error due to evaporation from the container (most
important in hot climates): 0 to 4 per cent; (€) Error due to blowing and drifting snow; (f) Error due to the in-
and out-splashing of water: 1 to 2 per cent; (g) Random observational and instrumental errors, including
incorrect gauge reading times”.

“Evaporation losses (Sevruk, 1974b) vary by gauge type, climatic zone and time of year. Losses during
winter are much less than during comparable summer months, ranging from 0.1 to 0.2 mm per day ” ©.

Given that during the summer months, in the Mediterranean climate in general, for the station of Korga,
there are in average about 4 to 5 days with precipitation per month, then this error for monthly values would reach
a reduction of about 1.0 mm.

Considering that the rain gauges used in our country are of the "agricultural rain gauge" type, widely
distributed throughout the territory, placed at the height of 1.5 m above the surface and aren’t with two side layers,
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as some types of rain gauges that minimize heat penetration and reduce evaporation (where the device that holds
the precipitation is detached from the outside part of the rain gauge or pluviograph); then it should be said that in
these cases during the summer, on days with little precipitation and short duration, the remaining precipitation in
the rain gauge until the next morning at the observation time of 07:00 AM, will certainly undergo a relatively
higher loss than 0.2 mm per day. It should be noted that the surface temperature of the metal outside of these rain
gauges during midday hours is marked by values of 50-60°C or more, so "hot enough to burn your hand"
sometimes, and of course, it can be reflected in a higher degree of evaporation of the water collected inside,
escaping from the cover, even the form of a funnel-shaped depression of these devices, which serves to minimize
this phenomenon.

According to an analysis based on an experimental work, precisely to evaluate this type of error in the
measurement of precipitation, where according to the literature there are a set of factors [referred to, as quoted
above WMO - Vol. 8, 2021-point 6.4 page 230/231 under point (d)], where the element or factor of evaporatlon
from the water surface created inside the pluviometer is
treated, some important results were extracted. Precisely
the mass of water (from precipitation) deposited inside the
pluviometer must stay there from the moment of fall to the
moment of measurement, and of course the phenomenon of
evaporation cannot be avoided. From the results obtained
from the experimental surveys for the agricultural
pluviometers, it turns out that there is an error of 0.10 mm
to 0.43 mm per day (so we have a smaller value of the
measured rainfall than the real ones), for the month of July
for the meteorological station of Tirana, as shown in figure Figure No.1
No.1. For the month amount of July precipitation
characterized by 3-4 rainy days in this case the values can be on the range of 0.4 mm to 1.7 mm. So, if we don’t
consider this numbers and concepts, of course will be proceed in SPI calculation by using less values of
precipitation than in fact they are, and consequently getting final output of SPI that tends to provide higher level
in the classification of drought.

The month of July is one of the months with the highest temperatures and the possibility of a fairly high
drought from a climatic point of view for our country. Coincidentally, it turned out that the month of July 2023,
when this experimental work was carried out, was characterized by the highest historical values, recording on July
25, 2023 the value of 42.1°C, compare to that of 41.5°C recorded 50 years ago in July 18, 1973©),

3. The nature of precipitation is also an important element in conveying certain errors.

Mixed rain and snow, rain with hail, or snow accompanied by wind, and other combinations can also
cause certain errors in accurately estimating precipitation.

Based to the literature it’s necessary to note that: “Rain gauge measurement accuracy is related also with
the rainfall intensity changes within the range of 0.02mm/min~4mm/min, so, the sensor accuracy depending from
the type of equipment is accompanied by a measurement error of <£2% up to <x4%".

All the above-mentioned elements show that generally they converge towards a tendency to give lower
precipitation than what occurs in reality.

Thus, a certain degree of relativity of the products obtained from SPI calculation models is clearly
evident, as a simple small difference in the time span of the series with monthly precipitation data reflects as much
as a variation that could be caused by the nature of precipitation, whether it increases or decreases, for a particular
month or situation, the nature of precipitation itself, or by errors transmitted by measuring instruments, which also
vary depending on the season.

Also, the probability of rainfall in the area Figure No.2 - View of cloudiness and precipitation
where the measuring site is located is another important accompanied by lightening on date July 5, 2023
element in the assessment of drought. For example, at hour 17:"2in Tirana, Albania. Photo: P. Zorba.
during the experimental work at the meteorological
station of Tirana during the month of July 2023, where
the progress of the weather was carefully followed
every day, on July 5, 2023, no precipitation was
observed at the measuring site; but no further than 3-4
km, in the NE part of Tirana, intense rainfall
accompanied by lightning was observed, affecting a
wide area that includes agricultural areas in the vicinity,
as illustrated in the photo given in figure No.2. So, if we were to refer to the meteorological site for the assessment
of drought on this date, there is no precipitation, while precisely for the area in question, which is agricultural in
nature and which is of interest to know the situation, there is precipitation. This element or paradox would lead to
an inaccurate assessment of the drought situation on such case ©.

-
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In addition, we must add the fact that the rainfall of the warm period in our country has a more local
character, mainly influenced by the relief and physical geographical conditions.

4. Frequency index and SPI values.

In this context, the frequency indicator for the SPI values obtained from the RDIT model was also
evaluated. Figure No.3 below shows the results of calculating the frequency indicator for the SPI values for the
Korca station for the period 1931-1960. Furthermore, this indicator was also evaluated for the number of cases
with monthly precipitation from 0 to 1 mm, from 1 to 2, from 3 to 4, and from 4 to 5 mm, graphically presented
with the corresponding values expressed in %.

In summary, for the Korca station, about 2.5% of cases (9) are in the extreme drought category, while
precipitation levels up to 5 mm are 14 cases or 4% of the total cases.

SPI Frequency in number by categories SPI Frequency in % by categories
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Figure No.3. — Graphic presentation of SPI Index by categories presented with the number of cases and in
percent, and as well for precipitation levels (from 0 to 1mm, 1-2, 2-3 and 3-4mm) foe meteorological
station of Korca. for the 30 vears neriod 1931-1960.

The data for all the analyzed series in this study are presented in table No.4, where it is clearly evident
that SP1=<-2.0, which belongs to "extreme drought™ category, accounts for 1.9% to 2.7% of the total observations
by processed periods for CpNy and 2.5% to 3.2% for Korca station.

Table No.4. — The values of frequency index for SP1 <-2.0 (extreme drought), by
number of cases and in %, referring to different length series for the analyzed stations.
SPI < -2.0
Nr. Period Lir;?;:sof Station Frequency (in Frequency
(in years) . names number of (in %)
(in years)
cases)
1 | 1931-1960 30 Korcé 9 2.5
2 | 1961-1990 30 Korcé 10 2.8
3 | 1931-1960 30 CpNy 7 1.9
4 | 1961-1990 30 CpNy 7 1.9
5 | 1991-2020 30 CpNy 9 2.5
6 | 1951-1990 40 Korcé 13 2.7
7 | 1981-2020 40 Pogradec 10 2.1
8 | 1981-2020 40 Ligenas 17 3.5
9 | 1981-2020 40 CpNy 14 2.9
10 | 1931-1990 60 | Korcé 23 3.2
11 | 1931-1990 60 | CpNy 19 2.6
12 | 1931-2020 90 CpNy 29 2.7

Similarly, the low values of precipitation also have a low frequency indicator, as shown in more detail
in table No.5, where more or less low values are evident at levels up to 0.3% for CpNy and up to 4.2% for Korga.
Additionally, for a 40-year series, these values were calculated for 2 other meteorological locations near the Korga
area in the SE part of Albania, Pogradec and Ligenas, presented in table No.5. These indicators show that for the
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Mediterranean Climate, there is an increase in the frequency indicator of observing low precipitation values
compared to the Humid Continental Climate.

Table No.5 — The values of frequency index for precipitation, by groups (in mm), referring to different
length series for the analyzed stations.
Length of data . Frequency in number of cases and in % for precipitation by groups (in mm) and their
No. R Station sums.
names 0-1mm 1-2mm 2-3mm 3-4mm 4-5mm |%(0-5)] %(0-5)
Period  Years Freq. | Freq.| Freq. |Freq.| Freq. |Freq.| Freq. [Freq.| Freq. | Freq. | Freq. | Freq.
(cases)| (%) |(cases)| (%) |(cases) (%) |(cases) (%) |(cases) (%) |(cases) (%)
1 ] 1931-1960 |30| Korcé 3 108 1 0.3 2 06| 2 |06 6 1.7 14 4
2 | 1961-1990 [30| Korgé 2 | 06] 4 |11 3 08| 2 |06 O 0.0 11 BNl
3 | 1931-1960 [30| CpNy 0 0 1 0.3 0 0 0 0 0 0 1 0.3
4 | 1961-1990 |30| CpNy 0 0 0 0 0 0 0 0 1 0.3 1 0.3
5 | 1991-2020 |30 CpNy 0 0 0 0 0 0 0 0 0 0 0 0
6 | 1951-1990 [40| Korgé 4 1.1 4 |11 3 08| 2 |06 | 2 0.6 15 | 42
7 | 1981-2020 |40| Pogradec 4 1.1 2 |06 4 1.1 4 1.1 1 0.3 15 | 42
8 | 1981-2020 [40] Ligenas 2 |06 3 |08 4 1.1 3 |08 5 14 17 | 47
9 | 1981-2020 [40| CpNy 0 0 0 0 0 0 0 0 1 0.3 1 0.3
10 | 1931-1990 [60| Korgé 5 107 5 07 5 | 07| 4 |06 6 0.8 25 | 35
11 | 1931-1990 |60| CpNy 0 0 1 0.1 0 0 0 0 1 0.1 2 0.2
12 | 1931-2020 | 90| CpNy 0 0 1 0.1 0 0 0 0 1 0.1 2 0.2

The assessment of the frequency indicator highlights once again the important fact that situations with
extreme and problematic droughts are relatively more susceptible to the errors and anomalies mentioned above,
S0 it is very important that this issue, especially SPI for extreme drought values of SPI <-2.0, should have a more
thorough treatment and analysis, seen both in the context of the preceding or following month, in order to bring
to light what is really a natural extreme drought and not the result of numbers or values that provide or convey
mathematical models®?, series with different lengths®®, instrument errors®, nature of precipitations®, etc., etc.

Conclusions

From this detailed analysis on the products obtained from the application of different models for the
evaluation of the SPI index, it is evident that although the literature widely suggests that a series of at least 30
years is needed to calculate this index, the results obtained are still associated with a certain level of error coming
from other origins.

e Small variations in precipitation within a given month (even by only one day) generate and are associated
and reflected to in SPI modification values, which in certain cases cannot be ignored. Therefore, it is
crucial to ensure high-quality precipitation series and to pay special attention to cases with low
precipitation levels, especially during the warm period.

e The missing of correction process on the rainfall values of data series that serve like input on the SPI
model, due to instrumental errors related to evaporation, can lead to overestimate the level of drought by
classifying it even up to 2 categories far away from the reality, let say.

e The issue of low precipitation levels is more prominent in Mediterranean Climates compared to Humid
Continental Climates, where the frequency of such phenomena is higher.

e Adenser of meteorological stations network is needed to better cover the territory and have more special
data, especially during the warm period for drought evaluation.
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	Pajisje  e heliografit në vendmatjet meteorologjike të Shqipërisë.
	Heliograph on the meteorologial station of Albania. (Campbell Stokes sunshine duration recorder)

