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Buletini Mujor Klimatik i pérgatitur
¢cdo muaj nga Departamenti i Meteorologjisé sé
Institutit t€ Gjeoshkencave té Universitetit
Politeknik té Tiranés, paraget njé pérmbledhje
shkencore té vlerésimit té Kkarakteristikave
kryesore meteorologjike té muajit pérkatés; si
dhe né kontekstin klimatik njé krahasim me
vlerat pérkatése t€ periudhave té normés
klimatike 1961-1990 dhe 1991-2020.

Té dhénat autentike té pérftuara nga
vendmatjet  meteorologjike té  Sistemit
Kombétar té Monitorimit Meteorologjik té
Shqipérisé pasi jané digjitalizuar, kontrolluar e
verifikuar pérpunohen né Dbazé té
metodologjive né pérputhje me standartet e
OBM. MEé pas rezultatet e pérftuara nga
pérdorimi i programeve té ndryshme
komijuterike paragiten né tabela, grafiké dhe
harta duke mundésuar njé vlerésim jo vetém né
kohé por dhe hapésinor té ecurisé sé elementéve
kryesore meteorologjiké dhe  klimatiké.
Paragitja e anomalive pérkatése mundéson dhe
njé vlerésim té vecant® né konteksin e
ndryshimeve klimatike dhe pasojave qé ato
pércjellin.

Né buletin njé hapésiré té vecanté zené
dhe tematika mbi vlerésimin agrometeorolgjik
té muajit apo ato mbi burimet e energjive té
rinovueshme, si¢ jané energjia nga rrezatimi
diellor apo era, té para mé gjérésisht dhe né
kontekstik Klimatik té vendit toné.

Buletini éshté i pajisur me kodin
pérkatés t€ ISSN té pérftuar nga institucioni
pérkatés né Paris né vitin 2017. Né té
publikohen heré pas here dhe artikuj shkencoré
me tematiké né lidhje me klimén dhe mjedisin
dhe gé i nénshtrohen paraprakisht procedurave
té miratimit ashtu si né periodikét e tjeré
shkencoré.

Dukurité ekstreme té motit apo
tematika té caktuara alternohen heré pas here
sipas réndésisé gé paragesin dhe periudhés sé
vitit. Cdo vit ky buletin ka patur pérparési njé
tematike té caktuar gé pér vitin 2023 do té jeté
trajtimi i problemeve té thatésirés dhe energjisé
nga era.

Edite’s Nate

The Monthly Climate Bulletin,
produced monthly by the Department of
Meteorology at the Institute of Geosciences,
Polytechnic University of Tirana, provides a
scientific summary of the main meteorological
features for the given month, along with a
comparison to climate norms from 1961-1990
and 1991-2020.

The authentic data obtained from the
meteorological measurement sites of the
National Meteorological Monitoring System of
Albania, after being digitized, checked and
verified, are processed based on methodologies
in accordance with OBM standards. Then, the
results obtained from the use of different
computer programs are presented in tables,
graphs, and maps, enabling an evaluation not
only in time but also in space of the progress of
the main meteorological and climatic elements.
The presentation of relevant anomalies also
enables a special assessment in the context of
climate change and the consequences they
convey.

In the bulletin, a special space
focuses on the agrometeorological assessment
of the month or those on renewable energy
sources, such as energy from solar radiation or
wind, viewed more widely and in the climate
context of our country.

The bulletin is equipped with the
corresponding ISSN code obtained from the
relevant institution in Paris in 2017.
Occasionally, scientific articles related to
climate and the environment are published in it,
subject to prior approval procedures, similar to
other scientific journals in the country.

Extreme weather phenomena or
certain topics alternate from time to time
according to the importance they present and
the time of year. Every year, this bulletin has
prioritized a certain theme, which for 2023 will
be the treatment of drought and wind energy
problems.

Prof. Petrit ZORBA

EDITOR-IN-CHIEF
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HYRJE

Muaji janar 2023 u karakterizua
kryesisht nga njé mot i pagéndrueshém dhe
me reshje mbi vlerat e normés né territorin
e Shqipérise.

Gjithésesi temperaturat e ajrit
ruajtén né vijimési ashtu si dhe té muajit té
méparshém dhjetor 2022 anomali pozitive,
té cilat shénuan pér muajin janar 2023
vlerén +2.9°C pér Shqipériné.

Nuk munguan orét me diell, té cilat
shénuan vlera nga 80 deri né 150 oré né
vartési dhe té kushteve fiziko gjeografike té
vendit.

Ajo cka ishte karakteristiké
kryesore ishin reshjet e shumta mbi normé
gé e dallojné vendin toné dhe né shkallé
kontinentale, té karakterizuar me vlera deri
né mbi 300 mm ose mbi 200% kundrejt
vlerave té mesatares shumévjecare.

Natyrisht né zonat e larta té vendit
nuk munguan reshjet e déborés, por
gjithésesi duhet théné se ato ishin té
moderuara  kundrejt asaj Q& éshté
karakteristike pér kéto zona né Kkété
periudhé té vitit.

Gjaté muajit janar 2023 né territorin
e vendit toné nuk u vrojtuan dukuri
eksetreme té motit me impakte né jetén dhe
veprimtariné e shogérisé.

Viti i ri 2023 nisi me njé situaté
temperaturé té pazakonté, ku anomalité e
temperaturés sé ajrit pér datén 1 janar 2023

INTRODUCTION

The month of January 2023 was
mainly characterized by unstable weather
and rainfall above normal values in the
territory of Albania.

However, air temperatures
continued to maintain positive anomalies,
as in the previous month of December
2022, which marked for January 2023 the
value of +2.9°C for Albania.

There was no shortage of sunny
hours, which ranged from 80 to 150 hours
depending on the physical and geographical
conditions of the country.

What was the main characteristic
was the numerous precipitations above the
norm that distinguish our country on a
continental scale, characterized by values
up to over 300 mm or over 200% compared
to the multi-year average values.

Of course, there was no lack of
snowfall in the high areas of the country,
but it must be said that they were moderate
compared to what is typical for these areas
at this time of the year.

During the month of January 2023,
in the territory of our country, no extreme
weather events with impacts on the life and
activity of the society were observed.

The new year 2023 started with an
unusual temperature situation, where air
temperature anomalies for January 1, 2023
in the central part of the European continent

né  pjesén e, b T recorded
gendrore té ™ : values up to
kontinentit +14°C, as
Europian shown in the
shénuan following
vlera deri né figure.
+14°C, si¢

paragitet

dhe né

figurén né

vijim.
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RREZATIMI DIELLOR

Viti i ri 2023 nisi me njé dité me diell si¢
tregohet dhe né figuré Nr.1, ku mé pas
gradualisht pagéndrueshmérité atmosferike
mbizotéruan duke
mundésuar njé rritje té
vranésirave dhe njé
numér  ditésh me
reshje, té cilat anali-
zohen né ményré mé té
detajuar né vijim. Si
rrjedhojé dhe rrezatimi |
diellor né kété muaj u
shogérua me luhatje né
varési té mbulesés sé
vranésirave.

Figure Nr.1. — Pamje e giellit mbi
Tirané daté 1 janar 2023.
Sky view in Tirana on January 1, 2023.

SOLAR RADIATION

The new year 2023 started with a
sunny day as shown in Figure No.1, where
then gradually atmospheric instabilities
prevailed enabling an
increase in cloudiness
and a number of rainy
days, which are
analyzed in more detail
in the following. As a
result, the solar
radiation in this month
was accompanied by
fluctuations depending
on the cloud cover.

01(9)
(4]
‘ E ¢
| & S
0107 01 (19) 01 (20)
% %
e o
z b%
- » - < &5 A
s 3 -
01 (25) 01 (26) 01 (27) 01 (28)

)

01(5)

01(13) 01 (14) 01 (13) 01 (16)

01 21) 01 (22) 01 (23) 01(24)
g :
01 (29) 01 (30) 01 (31)

Figura Nr. 2 - Pamje satelitore ditore té muayjit Janar 2023 mbi territorin e Shqipérisé
sipas Eodis Worldview.
Daily satellite view of January 2023 over the territory of Albania according to Eodis
Worldview.

Ndérkohé, sa i takon rrezatimit Meanwhile, as regards solar

diellor dhe né vecanti treguesit té oréve me
diell duhet théné se gjaté kétij muaji né
territorin e vendit toné u shénuan gjithsejt
rreth 80-150 oré me diell, natyrisht me
ndryshime né vartési té zonave dhe
nénzonave té ndryshme klimatike.

Njé pamje e shpérndarjes sé vlerave
té kétij treguesi pér Shqipériné paragitet né
hartén e dhéné né figurén Nr.3.

radiation and in particular the indicator of
sunny hours, it should be said that during
this month in the territory of our country, a
total of 80-150 sunny hours were recorded,
of course with changes depending on
different climatic zones and subzones.

An image of the distribution of the
values of this indicator for Albania is
presented in the map given in figure No.3.
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Kohézgjatja e diellézimit pér muajin Janar 2023 pér Shqipériné.

Kohézgjatja e diellézimit (né oré) / Sunshine duration (in hours)

Figura Nr. 3 — Kohézgjatja
e diellézimit né (oré) né
muajin janar 2023 sipas

Eumetsat.

Suneshine duration in
(hours) on January 2023
according to Eumetsat.

Njé vlerésim pér diellzimin pér
muajin janar 2023 pér disa nga vendmatjet
meteorologjike té SKMM, paragiten
grafikisht né figurén Nr.5. Sasia e oréve me
diell té matura nga stacionet meteorologjike
jané né pérputhje me matjet satelitore té
Eumetsat.

Té dhénat tregojné pér 125 oré me
diell né Koplik, 100 oré me diell né Fier, 82
oré né Pogradec dhe 104 oré me diell né
Konispol.

Gjithashtu né vijim né figurén Nr.4
paragitet harta me té dhénat e ndricimit
measatar natyror pér muajin janar 2023 pér
vendin toné té shprehuar né kLux.

An estimate for the sunshine for the
month of January 2023 for some of the
meteorological measurement sites of
SKMM, is presented graphically in figure
No.5.

The amount of sunshine hours
measured by the meteorological stations are
consistent with the Eumetsat satellite

The data indicates 125 hours of
sunshine. in Koplik, 100 hours of sunshine
in Fier, 82 hours in Pogradec and 104 hours
of sunshine in Konispol.

Also below in figure No.4 is the
map with the average natural lighting data
for the month of January 2023 for our
country expressed in kLux.

Ndrigimi mesatar pér muajin Janar 2023 pér Shqipériné.

Mean Daylight for January 2023 for Albania.
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Diellzimi pér muajin janar 2023 - Vendmatja meteorologjike Koplik
Sunshine for January 2023 - meteorological station Koplik
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Diellzimi pér muajin janar 2023 - Vendmatja meteorologjike Fier
Sunshine for January 2023 - meteorological station Fier
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Diellzimi pér muajin janar 2023 - Vendmatja meteorologjike Pogradec
Sunshine for January 2023 - meteorological station Pogradec
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Diellzimi pér muajin janar 2023 - Vendmatja meteorologjike Konispol
Sunshine for January 2023 - meteorological station Konisol
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Figura Nr 5/ a,b,c dhe d — Kohézgjatja e diellézimit (né oré) pér muajin janar 2023 pér disa
vendmatje meteorologjike té Shqipériseé.
Sunshine duration (in hour) for January 2023 some meteorological stations of Albania.
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TEMPERATURAT E AJRIT

Né shkallé globale muaji janar 2023 u
karakterizua me vlera té larta té
temperaturave té ajrit krahasuar me vlerat e
normés. Sipas raportit global té klimés pér
muajin janar 2023, temperatura mesatare
globale e kétij muaji ishte 12.0°C ose
0.87°C mbi mesataren e shek. té 20-té.
Sipas té dhénave shumévjecare muaji janar
2023 ishte muaji i shtaté mé i ngrohté né
rregjistrin global 174-vjecar.

Né figurén Nr. 6 dhe Nr. 7 paragiten harta
me situatat e temperaturave dhe anomalive
té tyre né shkallé globale si dhe pér
kontinentin Europian pér muajin janar
2023.

AIR TEMPERATURES

On a global scale, the month of January
2023 was characterized by high air
temperature values compared to normal
values. According to the January 2023
global climate report, thin month average
temperature was 12.0°C or 0.87°C above
the century average. the 20th. According to
multi-year data, January 2023 was the
seventh warmest month in the 174-year
global record.

In figure No. 6 and No. 7, maps are
presented with temperature situations and
their anomalies on a global scale as well as
for the European continent for the month of
January 2023.

-14

Figure Nr.6 - Anomalité e temperaturés sé ajrit prané sipérfages pér muajin Janar 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
January 2023 compared to the period 1991+2020 (Copernicus, ECMWEF, etc.).

" Vlerate temp‘g’iﬁtyraVe té ajrit pér"m_uaji_n /

LA e S Q :ﬁoc

Figure Nr.7. - Vlerat e temperaturave mesatare té ajrit dne anomalive té tyre pér
kontinentin Europian pér muajin Janar 2023, sipas NOAA-s.
Values of mean air temperatures and their anomalies for the European continent for the
month of January 2023, according to NOAA.
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Situatat e ndryshme sinoptike
ilustruar dhe né hartén e dhéné né figurén
Nr.8 me njé tipike prej tyre, qé u alternuan
heré pas here gjaté muajit janar 2023 mbi
kontinentin Europian pércollén dhe mjaft
pagendrueshméri  atmosferike qgé u
reflektuan dhe né ecuriné e temperaturave.

The different synoptic situations
illustrated in the map given in Figure No. 8
with a typical one of them, which alternated
from time to time during the month of
January 2023 over Europe, conveyed a lot
of atmospheric instability that was also
reflected in the trend of temperatures.

Janalys's chart valid 00 UTC THU 19 JAN 2023

‘Geastrophic wind scale
n Kkt for 4.0 hPa
5

Figure Nr.8. — Situata sinoptike né
Europé né orén 00:00 UTC, daté 19
Jjanar 2023 sipas “Wetter3.de”.

Synoptic situation in Europe at 00:00
UTC, January 19, 2023 according to
“Wetter3.de”.

Ecuria e anomalive té temperaturave té ajrit
né shkallé kontinenti sipas javéve té
ndryshme pér muajin janar 2023, paragiten
ne hartat e figurés Nr.9.

The progress of air temperature anomalies
on a continental scale according to different
weeks for the month of January 2023, are
presented in the maps of figure No.9.
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Figura Nr.9. -Vlerat e anomalive té temperaturave mesataret e ajrit pér kontinentin Europian
pér 4 javét e muajit janar 2023, sipas NOAA-s.
Anomaly values of average air temperatures for the European Continent for the 4 weeks of
January 2023, according to NOAA.
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Vendi yné karakterizohet me anomali
pozitive, té cilat vecanérisht né javé e treté
jané mé té theksuara dhe shkojné deri né
+3°C deri +5°C né zonat té catuara.

Vlerat e temperaturave mesatare té
ajrit dhe ndryshimet me vlerat e normés
referuar periudhés 1961-1990 pér njé séré
vendmatjesh meteorologjike té Sistemit
Kombétar té Monitorimit Meteorologjik,
jané té paraqitura né figurén Nr.10 tregojné
pér njé anomali prej +2.9°C né shkallé
vendi.

Our country is characterized by
positive anomalies, which especially in the
third week are more pronounced and go up
to +3°C to +5°C in certain areas.

The wvalues of average air
temperatures and the changes with the
values of the norm referred to the period
1961-1990 for a series of meteorological
stations of the National Meteorological
Monitoring System, are shown in figure
No.10, indicating an anomaly of +2.9°C on
a national scale.

Vlerat e temperaturave mesatare té ajrit (né& °C)

té vrojtuara gjaté muajit janar 2023.
Mean values of mean air temperatures (in °C)
observed during the month of Janar 2023.
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VENDMATIET METEOROLOGIIKE / METEOROLOGICAL STATIONS

Figure Nr.10. - Vlerat e temperaturave mesatare té ajrit pér disa vendmatje
meteorologjike té muajit Janar 2023 pér Shqipériné.
Values of mean air temperatures for some meteorological stations of January 2023
for Albania.

Ecuria ditore e temperaturave maksimale
dhe minimale té ajrit pér 12 vendmatje
meteorologjike té pérzgjedhura pér disa
zona e nénzona klimatike té vendit sé
bashku me ecuriné ditore té reshjeve jané
paragitur né grafikét e dhéné né figurén
Nr.11.

Sa i takon temperaturave maksimale
té ajrit né shkallé Europiane hartat e dhéna
né figurén Nr.12 paragesin situatén e kétij
treguesi sipas 4 javéve.

Té dhénat e vlerave maksimale té
temperaturave té ajrit, té cilat shénojné
vlera relativisht té larta gjaté kétij muaji ku
vlen pér tu theksuar java e dyté né pjesén
veriore e Ultésirés Peréndimore né
territorin e Shqipérisé gé karakterizohet me
vlerat mjaft té larta. Pér territorin e
Shqipérisé né lidhje me kété tregues pér njé
séré  vendmatjesh meteorologjike pér
muajin janar 2023 té dhénat paragiten
grafikisht né figurén Nr.13 ku evidentohet
njé anomali prej +3.6°C né shkallé vendi.

The daily progress of the
maximum and minimum air temperatures
for 12 meteorological stations selected for
several climatic zones and sub-zones of the
country together with the daily progress of
precipitation are presented in the graphs
given in Figure No.11.

As for maximum air temperatures
on a European scale, the maps given in
figure No.12 present the situation of this
indicator according to 4 weeks.

The data of the maximum values
of air temperatures, which mark relatively
high values during this month, where it is
worth noting the second week in the
northern part of the Western Lowlands in
the territory of Albania, which is characteri-
zed by very high values. For the country
territory, related to this index for a series of
meteorological stations for the month of
January 2023, the data is presented graphi-
cally in figure No.13, where an anomaly of
+3.6°C is evident on a national scale.
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Figure Nr. 11/1+11/12 - Temperaturat ditore pér disa vendmatje meteorologjike pér muajin janar 2023 né Shqipéri.
‘ The daily temperatures for some meteorological stations for January 2023 in Albania.
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Temperaturat Maksimale Ekstreme té ajrit pér javén. Temperaturat Maksimale Ekstreme t& ajrit pér javén.
Extreme Maximal Air Temperatures for the week: Extreme Maximal Air Temperatures for the week:
08 + 14.01.2023.
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Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:
15 +21.01.2023.

Temperaturat Maksimale Ekstreme té ajrit pér javén.
Extreme Maximal Air Temperatures for the week:
22 +28.01.2023.

Figura Nr.12. - Vlerat e temperaturave maksimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit Janar 2023, sipas NOAA-s.
Extreme maximal values of air temperatures for European Continent for the 4 weeks
of January 2023, according to NOAA.

Temperaturat maksimale té ajrit (né °C) té vrojtuara gjaté muajit janar 2023.
IMaximal air temperatures (in °C) observed during the month of January 2023.
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VENDMATIET METEOROLOGIIKE / METEOROLOGICAL STATIONS

Figure Nr. 13. - Vlerat e temperaturave maksimale té ajrit pér disa vendmatje
meteorologjike té muajit Janar 2023 pér Shqipériné.
Values of maximal air tempertaures for some meteorological stations of January month
2023 for Albania.

Ndérkohé vlerat maksimale absolute té
temperaturave té ajrit pér disa vendmatje
meteorologjike jané paraqitur grafikisht né
figurén Nr.14 pér muajin janar 2023 pér
Shqipériné.

Meanwhile, the absolute maximum values
of air temperatures for some meteorological
stations are presented graphically in Figure
No.14 for the month of January 2023 for
Albania.
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Figure Nr.14 - Vlerat e temperaturave maksimale té ajrit pér disa vendmatje
meteorologjike té muajit Janar 2023 pér Shqipériné.
Values of maximal air tempertaures for some meteorological stations of January 2023
for Albania.

Ashtu si vlerat e temperaturave maksimale
té ajrit dhe ato minimale si né shkallé
kontinentale dhe pér vendin toné paragiten
né terési anomali pozitive. Né figurén né
vijim Nr.15 paragiten grafikisht té dhénat e
temperaturave minimale pér muajin janar
pér disa vendmatje meteorologjike té
Shqipérisé. Si pér temperaturat maksimale
ashtu dhe ato minimale duhet theksuar se
territori i vendit toné pérkundrejt situatés sé
kétyre treguesve né shkallé kontinentale
ndodhet né periferiné e anomalive mé té
larta.

€ vrojtuara gjaté muajit janar 2023.
Mean values of minimal air temperatures (in °C)
observed during the monnth of Janar 2023.
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Like the wvalues of the maximum air
temperatures and the minimum ones, both
on a continental scale and for our country,
there are generally positive anomalies. In
the following figure No. 15, the minimum
temperature data for the month of January
for several meteorological stations in
Albania are presented graphically. Both for
maximum and minimum temperatures, it
should be noted that the territory of our
country, compared to the situation of these
indicators on a continental scale, is located
in the periphery of the highest anomalies.

NORMA / NORM 1961+1990
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Figure Nr.15. - Vlerat e temperaturave minimale té ajrit pér disa vendmatje
meteorologjike té muajit Janar 2023 pér Shqipériné.
Values of minimum air tempertaures for some meteorological stations of January month
2023 for Albania.
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& Temperaturat Minimal Ekstreme té ajrit pér javén /
Extreme Minimimal Air Temperatures for the week: |
01+07.01.2023.

Temperaturat Minimal Ekstreme té ajrit pér javén /
Extreme Minimal Air Temperatures for the week: |}
08—14 01 2023.

Temperaturat Minimal Ekstreme té ajrit pér javén /
Extreme Minimal Air Temperatures for the week:

Temperaturat Minimal Ekstreme té ajrit pér javén / §
Extreme Minimal Air Temperatures for the week:

22+28.01.2023.
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Figura Nr.16. - Vlerat e temperaturave minimale ekstreme té ajrit pér kontinentin
Europian pér 4 javét e muajit Janar 2023, sipas NOAA-s.
Extreme minimal values of air temperatures for European Continent for the 4 weeks of
January 2023, according to NOAA.

Né pérfundim té késaj analize pér
temperaturat e ajrit né vendin toné né
grafikun e dhéne né vijim né figurén Nr.17
paragiten té dhénat e temperaturave
minimale absolute té ajrit pér muajin janar
2023 pér disa vendmatje metorologjike.

At the end of this analysis of the air
temperatures in our country, the following
data graph in Figure No.17 shows the data
of the absolute minimum air temperatures
for the month of January 2023 for some
meteorological stations.

Temperaturat minimale absolute té ajrit né °C té vrojtuara gjaté muajit janar 2023
The minimal air temperatures in °C observed during the month of January 2023

|45

The minimum
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Temperaturat minim:
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Figure Nr.17 - Vlerat e temperaturave minimale ekstreme té ajrit pér Shqipériné pér
muajin Janar 2023.
Extreme minimal values of air temperatures for Albania for January 2023.
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RESHJET ATMOSFERIKE

Reshjet atmosferike gjaté muajit janar 2023
kané patur shpérndarje jo uniforme né
shkallé kontinentale. Duke iu

referuar

figurés Nr.18 ku paragiten reshjet dhe

ATMOSPHERIC PRECIPITTAION

Atmospheric  precipitation during the
month of January 2023 had uneven distri-
bution on a continental scale. Referring to
figure No.18 where rainfall and the
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Figura Nr.18. - Reshjet pér muajin Janar 2023 né kontinentin Europian dhe anomalité
kundrejt periudhés1981+2010, sipas NOAA-s. / Rainfall for January 2023 at the European
continent and their anomalies referring to the period 1981+2010 according to NOAA.
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| Reshjet per muajin Janar 2023 dhe vlerat e normés referuar perludhes 1961 1990.

Reshie / Rainfall Janar / January Norma / Norm 1961+1990
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VENDMATIET METEOROLOGJIKE / METEOROLOGICAL STATIONS

Figura Nr.19. - Lartésia e reshjeve pér disa vendmatje meteorologjike té muajit Janar
2023 pér Shqipériné. / The amount of precipitations for some meteorological stations of
January month 2023 for Albania..

anomalité pérkatése né shkallé Europiane,
vérehet se né pjesén  veriore té
gadishullit Iberik, Britania peréndimore,
Vendet e Ulta, territori i Ballkanit si dhe
gadishulli i Apenineve me pérjashtim té
Sicilisé paragiten me anomali pozitive té
reshjeve.

Shqipéria preket nga kéto anomali
pozitive, té cilat duke iu referuar té dhénave
nga Sistemi Kombétar i1 Monitorimit
Meteorologjik arrijné né +41.1% kundrejt
lartésisé mesatare té€ normés klimatike

correspo-nding nomalies are presented on a
Euro-pean scale, it can be noted that in the
northern part of the Iberian Peninsula, in
western Britain, in the Netherlands, the
territory of the Balkans, in the Apennine
Peninsula with the exception of Sicily are
positive rainfall anomalies.

Albania has been affected by these
positive anomalies which, referring to the
data from the National Meteorological
Monitoring System, reach +41.1% compa-
red to the mean height of the climatic norm
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1961-1990 sé reshjeve atmosferike, si¢
paragiten grafikisht dhe né figurén Nr.19.
Né figurén Nr.20 paragitet harta e
shpérndarjes sé reshjeve pér territorin e
Shqipérisé pér muajin janar 2023. Zona e
Alpeve Peréndimore dhe malésia jug-
peréndimore jané zonat me lartésiné mé té
madhe reshjeve né gjithé territorin me mé
shumé se 300 mm, ndérsa pjesa juglindore
ka mé pak reshje né nivelin e 150 mm.
Né pjesén tjetér té territorit reshjet kané

1961-1990 of atmospheric precipitation, as
grafically are resented on the figure Nr.19.

Figure no. 20 shows the map of the
distribution of rainfall for the territory of
Albania during the month of January 2023.
The area of the Western Alps and the
southwestern highlands are the areas with
the highest rainfall in the entire territory
with more than 300.0 mm, while in the
southeastern part there is less rainfall at the
limit of 150.0 mm. In the rest of the

patur mesatarisht [ g0=
njé vlere prej 200
mm Kryesisht né
zonén gendrore
me tendencé té
theksuar rritje né
pjesét malore.

Né figurén
Nr.21 analizohet
treguesi i numrit
té ditéve me
reshje nga ku pér
muajin janar
2023  kundrejt
periudhés Sé
normés klimatike
1961-1990
reshjet jané nén
normé me -1.7 %.
Si rrjedhojé
vérehet intensitet
i shtuar né raport

42°00"N

41°00"N

20°0'0"E

P territory, the rain-
fall continued to
average 200.0 mm,
mainly in the cen-
tral area, with a
pronounced tende-
ncy to increase in
the mountainous
parts.

Figure No.21
analyzes the
indicator of the
number of days
with rain, where
for the month of

42°0'0"N

January 2023
z| compared to the
S| climate norm
A

period 1961-1990,
the rainfall is
below the norm by
-1.7%. As a result,

té  shpérndarjes an increased
kohore. Kjo intensity is
situaté éshté e observed in
dukshme dhe né | & g relation to the time
figurén Nr.21 ku |8 SRS -</oo=/Lesend - S| dlistribution.  This
numri i ditéve me | S’Z}_’JLLZTM, ¥| situation is also
reshje me ) — i visible in figure
intensitet ~ mbi S e, e — No.21 where the
20.0 mm éshté e number of days
mbi 5  dité 20°00°E 2100 with rainfall with
il(;jr?érgos fizikr(]ﬁ Figure Nr.20. - Vlerat e reshjeve (né mm) pér gg 'gtﬁ]nr;'t% %fv?;eé
. . i Shqipériné pér muajin Janar 2023. ‘ . .
gieografike & o ecipitation values (in mm) for Albaniafor  2YS especially in
alpeve té € precipriation values 0 ania fo the physical-geo-

Shqipérisé dhe né
zonén Jug-Peréndimore.

the month of January 2023.

graphic area of the
Alps of Albania and in the area south-west.
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Numri i ditéve me reshje / Number of days with rain: >1.0mm.
| Muaji janar 2023 dhe vlerat e normés referuar periudhés 1961+1990.

e

Nr. Dité Reshie / No. Rainy Days:

(>1.0mm) Norma / Norm: 1961+1990
® Nr. Dité Reshje / No. Rainy Days

(>1.0mm) Janar / january 2023
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Number of days with rain
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VENDMATJET METEOROLOGJIKE / METEOROLOGICAL STATIONS

Figura Nr.21. — Numri i ditéve me reshje pér disa vendmatje meteorologjike té muajit
Janar 2023 pér Shqipériné.
The rainy days for some meteorological stations of January month 2023 for Albania.
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Figure Nr.22. - Vlerat e reshjeve (né mm) pér Shqipériné pér datat 17, 18 dhe 19 Janar 2023
The precipitation values (in mm) for Albania for date 17,18 and 19 January 2023.

Ditét me mé shumé reshje gjaté muajit janar The days with the most precipitation during
2023 ka gené né intervalin kohor nga 17 the month of January 2023 was the time
deri né 19 janar té paragitura né figurén interval from January 17 to 19, presented in
Nr.22. Gjaté kétyre ditéve ka ushtruar figure No.22. During these days, the baric
ndikim fusha barike e presionit té ulét me field of low pressure, centered in the north
gendér né wveri té Adriatikut. Sistemi of the Adriatic Sea, exerted its influence.
frontal, i cili ka kaluar gjaté kétyre ditéve The frontal system that has passed these
ka sjellé reshje me intensitet 24 orésh mbi days has brought rainfall with a 24-hour
50 mm né zonén e Nén-Shkodrés — Lezhé, intensity of over 50 mm in the Nen-Shkodra

si¢ tregohet dhe né figurén Nr.22.
Né figurén Nr.23paraqitet grafiku i reshjeve
maksimale 24 oréshe e shogéruar né figurén

Lezhe area as shown in figure No.22.

Figure No.23 shows the graph of maximum

24-hour rainfall accompanied in Figure
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Nr.24 me hartén pérkatése ku zona veri-
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Reshjet maksimale 24 oréshe (né mm) té vrojtuara gjaté muajit janar 2023.
The maximum 24 hour precipitation (in mm) during the month of January 2022,
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Figure Nr.23. — Reshjet maksimale 24 oréshe pér disa vendmatje meteorologjike té& muajit

Janar 2023 pér Shqipériné.

The 24 hour maximal precipitation for some meteorological stations of January month

peréndimore e
Shqipérisé ka
intesitetin mé té larté
24 orésh me mbi 80.0
mm reshje shiu.

Né vlerésimin
e reshjeve atmosfe-
rike té vrojtuara pér
muajin janar 2023 njé
réndési té vecanté
paraget dhe treguesi i
anomalive té tyre i
shprehur né %
kundrejt vlerave té
normés. Né figurén né
vijim Nr.xx paragitet
situata me vlerat e
kétij  treguesi né
shkallé  kontinentale
ndérsa né ményré me
té detajuar pér vendin
toné kéto anomali
paragiten né hartén e
dhéné né figurén
Nr.25.
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janar 2023 u vrojtuan
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Figure Nr.24. — Lartésia maksimale 24
oréshe e reshjeve pér muajin Janar
2023 pér Shqipériné.

The 24-hour maximal precipitation
values of January month 2023 for

the northwest area of
Albania has the highest
24-hour intensity with
over 80.0 mm of rain.

In the
assessment  of the
observed atmospheric
precipitation for the
month of January 2023,
the indicator of their
anomalies expressed in
% compare to the norm
values is of particular
importance. The
following figure No.xx
shows the situation
with the values of this
indicator on a
continental scale, while
in more detail for our
country, these
anomalies are
presented in the map
given in figure No.25.

During  the
month of January 2023,
snowfalls were also
observed, which were
mainly observed in
mountainous areas at
heights above 800 or
1000 meters above sea
level.
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Figure Nr.26. — Anomalité e reshjeve né %
kundrejt vlerave té normés pér muajin
Janar 2023 pér Shqipériné.

The precipitations anomalies in % for
January month 2023 compare to norm
values for Albania.

: Pamje nga kodrat e Shijakut né drejtimin
veror. [*View.from:Shijak hills on north
direction:Photo: P.Zorba, 26.01.2023.

Figure Nr.27. — Situata e motit me daté
26 Janar 2023 pér pjesén gendrore té
Shqipérisé .

Weather situattion on date January 26,
2023 for central part of Albania.

Disa té dhéna pér lartésiné e déborés gjaté
kétij muaji paragiten né tabelén Nr.1 né
vijim, ndérsa pér ilustrim pamja né figurén
Nr.27 tregon pér mbulesén e deborés e
kreshat e vargmaleve té Skénderbeut pér
zonén Krujé — Tirané.

Né térésiné e vlerésimit té reshjeve pér
muajin janar 2023 njé informacion
plotésues né shkallé kontinetale pér dy peri
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Figure Nr.25 - Anomalité e reshjeve
pér muajin Janar 2023 né kontinentin
Europian (in %) sipas NOAA.

Precipitation anomalies for January
2023 on the European continent (né
/in %) according to NOAA.
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Some data on the height of the snow during
this month are presented in the following
table No.1, while for illustration the view in
the picture No.27 shows the snow cover and
the crests of the Skanderbeg mountain
ranges for the area Krujé - Tirana.

In the entirety of the rainfall assessment for
the month of January 2023, additional
information on a continental scale for the
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Table Nr.1 — Lartésité e reshjeve té déborés gjaté muajit janar 2023 né disa vendmatje
meteorologjike pér Shqipériné.
Snow levels for some meteorological stations for Albania during the January 2023.

Vendmatja Vendmatja
meteorologjike No. | meteorologjike Bora / Snow
Meteorological Bora / Snow Meteorological (né/in cm)
Nr. | station (né/in cm) station
1 Bilisht 18.5 8 Kalimash 12.0
2 Bishnicé 2.0 9 Narel 7.0
3 Dardhé 10.0 10 | Petkaj 2.0
4 Dushar 10.0 11 | Qarrishté 5.0
5 | Goricé Madhe 3.0 12 | Rapsh 10.0
6 | Grabové 10.0 13 | Rréshen 31.0
7 | Jaronisht 5.0 14 | Topojan 3.0

-udhat mé té vecanta, ku dalin né pah
reshjet e shumta té vrojtuara né vendin toné.

Reshjet pér periudhén 15-21 Janar 2023 né
kontinentin Europian /-Precipitation for the period

for the two most special periods, where the
huge amount of rainfall observed in our

country stands out.

Seen from a continental perspective,

Janu

the following maps in figures No.28
and No.29 show the rainfall for the
period 15-21 January and those for the
period 21-27 January 2023.

It is quite clear that the territory of our
country, both in the northern and
southern parts, is characterized by
high levels of  atmospheric
precipitation compared to the rest of
the European continent.

Paré né njé kéndvéshtrim kontinental
né hartat e dhéna né vijim né figurat
Nr.28 dhe Nr.29 paragiten reshjet e
periudhés 15-21 janar dhe ato té
periudhés 21-27 janar 2023.

Mijaft qarté shihet se territori i vendit
toné si né pjesén veriore ashtu dhe até
jugore éshté karakterizuar né nivele
mjaft té larta té reshjeve atmosferike
pérkundrejt gjithé hapésirés tjetér té
kontinetit Europian.
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Reshjet pér periudhén 21-27 Janar 2023 né
kontinentin Europian / Precipitation for the period
January21-27, 2023 on the European continent.
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AGROMETEOROLOGJI

Muaji janar 2023 vazhdon té jeté
muaj getésie sa i takon vegjetacionit. Né
gjithé territorin e vendit bimésia éshté né
“fjetje relative”, por kushtet meteorologjike
té kétij muaji ndikojné né ecuriné jetésore
té kulturave bujgésore né fazat e
mépaséshme.

AGROMETEOROLOGY

The month of January 2023 continues
to be a month of calm as far as vegetation is
concerned. Throughout the territory of the
country, the vegetation is in "relative
sleep”, but the meteorological conditions of
this month affect the vital progress of
agricultural crops in the subsequent stages.
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Figure Nr.31- Vlerat e pérllogaritura té
lagéshtisé sé tokés pér muajin janar 2023
(mm/muaj) sipas NOAA.
Calculated soil moisture for January
month 2023 (mm/month)
according to NOAA.
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Figure Nr.32 - Vlerat e pérllogaritura té
anomalive té lagéshtisé sé tokés pér muajin
dhjetor 2023 (mm/muayj) sipas NOAA.
Calculated soil moisture anomalies for
January month 2023 (mm) according to
NOAA.

Situata me gjendjen e lagéshtisé sé
tokés pér kontinentin europian pér muajin
janar 2023 dhe anomalité e saj té
pérllogaritura paragitet né hartat e dhéna né
figurén Nr.31&32. Vendi yné si¢ shihet dhe
né figuré pragitet né pjesén veriore me vlera
mé té larta anomalie té kétij treguesi, pjesa
gendrore e me njé situaté deficitare, ndérsa
pjesa jugore e vendit mé prané vlerave
normale.

Njé tregues i réndésishém éshté dhe
vlerésimi i ditéve me ngrica. Ditét me
temperatura té ajrit nén pragun 0°C pér
muajin janar 2023 u pérllogaritén pér disa
vendmatje meteorologjike té pérzgjedhura
pér zonat e nénzonat e ndryshme klimatike
té Shqipérisé dhe jané paraqitur né grafikun
e dhéné né figurén Nr.33.
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The situation with the state of soil
moisture for the European continent for the
month of January 2023 and its calculated
anomalies is presented in the maps given in
figure N0.31&32. Our country, as seen in
the figure, is presented in the northern part
with higher abnormal values of this
indicator, the central part with a deficit
situation, while the southern part of the
country is closer to normal values.

An important indicator is the
assessment of frosty days. The days with air
temperatures below the 0°C threshold for
the month of January 2023 were calculated
for several meteorological stations selected
for different climatic zones and subzones of
Albania and are presented in the graph
given in figure No.33.

10 Numri i ditéve me temperaturé minimale <0.0°C gjaté muajit janar 2023
Number of days with minimum temperature <0.0°C during the month of January 2023
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Figure Nr.33- Numri i ditéve me temperaturé minimale <0.0°C gjaté muajit janar 2023.
Number of days with minimum temperature <0.0°C during the month of January 2023.
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Abstract

Drought analysis often involves the use of various software and models. Nowadays, one commonly used
methodology for drought estimation is the Standard Precipitation Index (SPI), which is widely applied in many
countries. This study compares the SPI index values obtained from different software tools, namely "RDIT," "SPI
Generator," and "DrinC," using monthly precipitation data as input. The comparison focuses on different lengths
of data series while maintaining the same time frame, with a minimum duration of 30 years.

The analysis utilizes monthly precipitation data from two meteorological stations representing
Mediterranean and Humid Continental climates. Despite employing the same methodology across the software
tools, variations in the resulting SPI values are observed. These discrepancies or anomalies cannot be disregarded,
as they can significantly impact drought assessments, sometimes even leading to a shift of two categories within
the drought classification.

To evaluate these SPI discrepancies resulting solely from variations in the length of precipitation data
series used, Spearman's rank correlation coefficient and other relevant indexes are employed. By examining the
SPI changes, this study aims to shed light on the influence of data series length on drought evaluations,
independent of the methodology or climate factors.

Keywords: Standard Precipitation Index - SPI; drought; meteorology; data processing; climate; “RDIT” software;
“SPI Generator”; “DrinC”.

Introduction

The analysis of drought using the Standard Precipitation Index (SPI) methodology relies on software
tools such as the "RDIT" software available for purchase at AgriMetSoft.com, the "DrinC" software developed
by the National Technical University of Athens, and the "SPI Generator" application provided by the National
Drought Mitigation Center at the University of Nebraska-Lincoln, which is accessible for free on their respective
websites. These tools require monthly precipitation data from meteorological stations.

In this study, the precipitation data from the Korca meteorological station in Albania, representing the
Mediterranean Climate, and the Center Park meteorological station in New York (CpNy), USA, are utilized. The
data spans a considerable observation period from 1931 to 2020, enabling comparisons between different time
frames such as 30 or 60 years, as well as longer periods such as 90 years or other combinations.

It is widely recognized in meteorology that longer data series yield more accurate and reliable results.
Therefore, for SPI estimation, a minimum data series length of 30 years is generally accepted. However, when
longer data series are used, how do the results fare?

This paper, which is part of a broader study with the main objective of identifying errors that may arise
from various factors when applying the same or different software tools, clearly demonstrates the need for caution.

It reveals that even a slight alteration in the length of the data series can lead to significant changes in
the final SPI output for specific months.

Materials and methods

The analysis focuses on evaluating the discrepancies and variations between values obtained from the
SPI indicator, calculated on monthly data series of different time lengths (but always not less than 30 years). The
calculations are performed using the same models, stations, and time frame.
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The analysis includes assessing differences, standard deviation, maximum (Max.A) and minimum
(Min.A) values, the percentage of cases above or below a certain threshold, as well as calculating the Spearman
coefficient for pairs of 30-year series compared to corresponding 60 or 90-year series, and 60-year series compared
to the same time frame or corresponding 90-year series. This analysis is conducted for both CpNy and Korca
locations.

To meet the specific requirements of each software used, differences arise in terms of data input.
Therefore, the data firstly are prepared in the appropriate format (table or columns) and saved in "csv" and "excel"
formats, which are required for processing and calculating the SPI index. To facilitate comparison of the final SPI
values obtained from different software, the same procedure is applied to the outputs, following a specific module
designed for this purpose.

Results and discussions

. The differences between the SPI values obtained from different time series were calculated. The analysis
compared SPI values from the following periods: 1931-1960, 1961-1990, and 1991-2020 (ensuring a minimum
of 30 years) with the SPI values derived from the 90-year period of 1931-2020 as the reference period, using the
CpNy station in the USA.

] Specifically, only the SPI values corresponding to the same common 30-year period were compared,
even if one series belonged to the 90-year period and the other to the 30-year period.

The objective was to identify the differences in SPI output values resulting from the use of different time
series.

Precipitation time series of different lengths, which are used as input for the models, naturally exhibit
variations in average values, median, standard deviation, and other statistical measures. Consequently, the outputs
of the models, i.e., the obtained SPI series, also show differences. When comparing the SPI values, it was observed
that they fluctuate within an average deviation range of -0.143 to +0.124 for the "SPI Generator" model, -0.145
to +0.117 for the "DrinC" model, and -0.146 to +0.118 for the "RDIT" model. Table No.1 presents these results
for the CpNy station.

SPI SPI SPI
Index RDIT DrinC__| Generator | rppe No.1 — Differences produced by each one of the 3
Average -0.146 -0.145 -0.143 models of SPI calculation “SP| RDIT”, “SPI DrinC”
Max. A. 0.465 0.461 0.400 and “SPI Generator” for the pair of 30 years data
Min. A. -0.908 | -0.910 | -0.800 series between different length series 90 and 30 years
SD 0.187 0.187 0.183 used like input, for CpNy station.
>+(.1 38 38 34
<-0.1 235 236 220 90 years of CpNy: 1931-1990 compared with 30 years
>+0.1 (%) 10.6% 10.6% 9.4% 1931-1960 (left), 1961-1990 (left down) and 1991-2020
<-0.1 (%) 65.3% 65.6% 61.1% (down right).
p 0.989 0.989 0.990
SPI SPI SPI SPI SPI SPI
Index RDIT DrinC | Generator Index RDIT DrinC | Generator
Average 0.028 0.028 0.018 Average 0.118 0.117 0.124
Max. A. 0.640 0.640 0.610 Max. A. 1.043 1.044 0.830
Min. A. -0.640 -0.640 -0.660 Min. A. -0.476 -0.476 -0.840
SD 0.179 0.179 0.211 SD 0.196 0.196 0.194
>+(0.1 126 125 143 >+(0.1 193 193 215
<-0.1 75 75 113 <-0.1 40 40 29
>+0.1 (%) 35.0% 34.7% 39.7% >+0.1 (%) 53.6% 53.6% 59.7%
<-0.1 (%) 20.8% 20.8% 31.4% <-0.1 (%) 11.1% 11.1% 8.1%
p 0.992 0.992 0.982 p 0.987 0.987 0.987

- The results not only indicated an average error or mismatch of approximately 0.1, as mentioned earlier,
but they were also accompanied by a standard deviation (SD) of around 0.2 (ranging from 0.179 to 0.211).

- Additionally, the maximum and minimum absolute anomalies observed in these series varied from -
0.908 to +1.043 for the "RDIT" model, -0.910 to +1.044 for the "DrinC" model, and -0.840 to +0.830 for the "SPI
Generator" model, as detailed in the table.

The analysis conducted on the three 30-year series from the CpNy station, matched with the
corresponding parts of the SPI indicator values in the 90-year base series, revealed that approximately 10.3% to
53.6% of the SPI values obtained from the "RDIT" model exceeded the threshold of +0.1, while 11.1% to 65.3%
of the cases recorded values lower than the threshold of -0.1. For the "DrinC" evaluation model, around 10.3% to
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53.6% of SPI values were higher than the threshold of +0.1, while 11.1% to 65.6% fell below the threshold of -
0.1. In the case of the "SPI Generator" model, the results showed that approximately 9.4% to 59.7% of SPI values
exceeded the threshold of +0.1, while 8.1% to 61.1% had values below the threshold of -0.1.

However, it is important to note that overall results did not demonstrate any clear and consistent trend
indicating higher or lower values for the longer 90-year period compared to the shorter 30-year period, or vice
versa.

. The differences in SPI indicator data for the Korca station in Albania, calculated for the 60-year period
of 1931-1990, which served as the reference baseline period, compared to those calculated for the 30-year periods
of 1931-1960 and 1961-1990 respectively, revealed the following discrepancies or differences.

The results indicated an average deviation value for all models in the range of -0.088 to +0.093. These
deviations were accompanied by a standard deviation ranging from 0.200 to 0.206. Furthermore, the maximum
and minimum absolute anomaly values varied from -0.972 to +1.362 for the "RDIT" model, -0.972 to +1.362 for
the "DrinC" model, and -0.970 to +1.360 for the "SPI Generator" model. Detailed information regarding the
different calculation methodologies can be found in table No.2.

Table No.2 — Differences produced by each one of the 3 models of SPI calculation “SPI RDIT”, “SPI
DrinC” and “SPI Generator” for the pair of 30 years data series between different length series 60 and 30
years used like input, for Korca station.

SPI SPI SPI SPI SPI SPI
Index RDIT DrinC Generator Index RDIT DrinC Generator

Average -0.088 -0.088 -0.088 Average 0.089 0.093 0.093
Max. A. 0.708 0.707 0.710 Max. A. 1.362 1.362 1.360
Min. A. -0.972 -0.972 -0.970 Min. A. -0.559 -0.559 -0.550
SD 0.201 0.201 0.200 SD 0.204 0.206 0.206

>+0.1 49 49 49 >+0.1 163 163 169

<-0.1 186 185 192 <-0.1 60 54 55
>+0.1 (%) 13.6% 13.6% 13.6% >+0.1 (%) 45.3% 45.3% 46.9%
<-0.1 (%) 51.7% 51.4% 53.3% <-0.1 (%) 16.7% 15.0% 15.3%
p 0.988 0.988 0.988 p 0.989 0.989 0.989

60 years of Korca: 1931-1990 compared with 30 years 1931-1960 (left) and 1961-1990 (right).

Additionally, it was found that approximately 13.6% to 45.3% of the SPI values obtained from the
"RDIT" model, when comparing the 60-year series to the results obtained from the 30-year series (taking into
account temporal alignment for the corresponding years and months), exceeded the threshold of +0.1.
Furthermore, about 16.7% to 51.7% of the SPI values indicated values lower than the threshold of -0.1.

Regarding the "DrinC" evaluation model, approximately 13.6% to 45.3% of the SPI values exceeded the
threshold of +0.1, while about 15.0% to 51.4% of the values fell below the threshold of -0.1.

In the case of the "SPI Generator" evaluation model, it was observed that around 13.6% to 46.9% of the
SPI values were higher than the threshold of +0.1, and approximately 15.3% to 53.3% of the values indicated
values lower than the threshold of -0.1.

" The data comparing the SPI indicator of the CpNY station in the USA, calculated for a 60-year period
from 1931-1990 (serving as the reference baseline period), with those calculated for the 30-year series, specifically
for the periods 1931-1960 and 1961-1990, revealed inconsistencies or differences as outlined below.

Table No.3 — Differences produced by each one of the 3 models of SPI calculation “SP| RDIT”,
“SPI DrinC” and “SPI Generator” for the pair of 30 years data series between different length series 60
and 30 years used like input, for CpNy station.

SPI SPI SPI SPI SPI SPI
Index RDIT DrinC Generator Index RDIT DrinC Generator

Average -0.087 -0.087 -0.087 Average 0.087 0.087 0.087
Max. A. 0.490 0.488 0.490 Max. A. 0.441 0.441 0.440
Min. A. -0.719 -0.722 -0.720 Min. A. -0.485 -0.485 -0.490
SD 0.169 0.169 0.170 SD 0.145 0.145 0.145

>+0.1 53 52 55 >+0.1 190 190 201

<-0.1 180 179 183 <-0.1 44 44 45
>+0.1 (%) 14.7% 14.4% 15.3% >+0.1 (%) 52.8% 52.8% 55.8%
<-0.1 (%) 50.0% 49.7% 50.8% <-0.1 (%) 12.2% 12.2% 12.5%
p 0.992 0.992 0.992 p 0.994 0.994 0.994

60 years of CpNy: 1931-1990 compared with 30 years 1931-1960 (left) and 1961-1990 (right).
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The results revealed an average mismatch value for all models ranging from -0.087 to +0.087. These
discrepancies were accompanied by a standard deviation ranging from 0.145 to 0.170. Additionally, the maximum
and minimum absolute anomaly values varied from -0.719 to +0.490 for the "RDIT" model, -0.722 to +0.448 for
the "DrinC" model, and -0.720 to +0.490 for the "SPI Generator" model. More detailed information can be found
in table No.3, which highlights the variations based on different calculation methodologies.

Furthermore, it was observed that approximately 14.7% to 52.8% of the SPI values obtained from the
"RDIT" model, when comparing the 60-year series to the results obtained from the 30-year series (considering
time correspondence for the respective years and months), exceeded the threshold of +0.1. Similarly, around
12.2% to 50.0% of the values indicated lower values than the threshold of -0.1.

In terms of the "DrinC" evaluation model, approximately 14.4% to 52.8% of the SPI values were higher
than the threshold of +0.1, while about 12.2% to 49.7% of the values fell below the threshold of -0.1.

For the "SPI Generator" evaluation model, it was found that approximately 15.3% to 55.8% of the SPI
values exceeded the threshold of +0.1, and around 12.5% to 50.8% of the values indicated lower values than the
threshold of -0.1.

. Additionally, the differences between the reference base series of 90 years (1931-2020) and the 60-year
series (1931-1990) were calculated, and the results for CpNy are presented in the table below.

The results revealed an average discrepancy or anomaly value for all models ranging from -0.059 to -
0.062. These discrepancies were accompanied by a standard deviation of 0.092 for the "RDIT" model, 0.093 for
the "DrinC" model, and 0.193 for the "SPI Generator" model. The maximum and minimum absolute values of
anomalies varied from +0.590 to -1.050 for the "SPI Generator" model, from 0.401 to -0.426 for the "RDIT"
model, and from 0.402 to -0.426 for the "DrinC" model. More detailed information regarding the different
calculation methodologies can be found in table No.4.

SPI SPI SPI

Index RDIT DrinC | Generator Table No.4 — Differences produced by each one of

Average -0.059 -0.059 -0.062 the 3 models of SPI calculation “SP| RDIT”,
Max. A. 0.401 0.402 0.590 “SPI DrinC” and “SPI Generator” for the pair of 60
Min. A. -0.426 -0.426 -1.050 years data series between different length series 90
SD 0.092 0.093 0.193 and 60 years used like input, for CpNy station.

2:811 22094 23003 g; 90 years of CpNy: 1931-2020 compared with 60:
>+0.1 (%) | 4.0% 4.2% 15.6% 1931-1990.
<-0.1 (%) 28.3% 28.2% 40.6%
p 0.997 0.997 0.985

It was observed that approximately 4.0% of the SPI values obtained from the "RDIT" model for the 90-
year series, when compared to the results obtained from the 60-year series (taking into account time
correspondence for the respective years and months), exceeded the threshold of +0.1. Conversely, around 28.3%
of the values indicated lower values than the threshold of -0.1.

According to the "DrinC" evaluation model, approximately 4.2% of the SPI values were higher than the
threshold of +0.1, while about 28.2% of the values fell below the threshold of -0.1.

For the "SPI Generator" evaluation model, it was found that approximately 15.6% of the SPI values
exceeded the threshold of +0.1, and around 40.6% of the values indicated lower values than the threshold of -0.1.

. Another indicator analyzed in this context was the Spearman's rank correlation coefficient. According to
certain authors, "The rankings of SPI values during a specific time period are an important indicator of the
intensity of drought/wetness events".

The Spearman's rank correlation coefficient [rs] or [p] is calculated between paired values of SPI, which
uses rankings as a basis for measuring the strength of the relationship between two SPI values. This indicator
assesses how well the relationship between two variables can be described using a monotonic function. The
Spearman's correlation is also described as a Pearson's correlation coefficient between two ranking variables.

The Spearman's rank correlation coefficient [rs] or [p] was calculated using the formula:

p=1-(6*2d?)/[n*(n*1)]
where [d] is the difference between the ranked SPI values from smallest to largest, respectively,

according to the pairs created from this ranking, for the analyzed series, and [n] is the number of values in the
series.
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The data obtained from the analysis showed values of this coefficient [p] ranging from 0.982 to 0.999
for the pairs of 30, 60, and 90-year series analyzed for both meteorological stations, and are presented in more
detail together with other indicators of average anomaly values, those of Max.A, Min.A, SD, the number of cases
in % >1.0 and <1.0 in the tables mentioned above, No.1 - 4.

Some specific estimations related to the final impact of SPI index values.

The preliminary conclusion from the analysis is that there are discrepancies in the SPI values obtained
for different lengths of rainfall series (30 years or longer) compared to longer ones. These differences result in
series with SPI values that vary from each other. On average, these differences range from -0.1 to +0.1, with a
standard deviation of 0.2. In some cases, these differences can be as high as 10% to 50% above or below the
average fluctuations.

Additionally, the anomalies or discrepancies in the absolute values derived from these processed series
are significant, ranging from -1.050 to +1.362. These magnitudes indicate substantial variations in the SPI values,
further highlighting the differences between the series obtained from different lengths of rainfall data.

These findings emphasize the importance of considering the length of the rainfall series when analyzing
SPI values and their impact on drought/wetness events. The observed discrepancies and fluctuations suggest that
the choice of the time period for SPI calculation can have a notable influence on the results and should be carefully
considered in drought monitoring and assessment.

Referring to the table of data and divisions of the SPI index into different categories of dryness or
wetness, it is evident that small anomalies or mismatched values, such as those within 0.1, or values that exceed
this threshold, can have a significant impact on the classification of drought severity.

For example, let's consider a specific situation where the SPI

value indicates moderate dryness with a value of -1.4. If this value is |1-221e No.5 — SPI index classification
modified by another value of -0.1 due to the length of the series, SPI values Classification
resulting in a value of -1.5, it immediately falls into the category of | _*2.0and more | Extreme wet
severe dryness according to the classification criteria. +1.5t0+1.99 | Severe wet

This example illustrates how even a small change in the SPI +1.0t0 +1.49 [ Moderately wet
value can lead to a shift in the drought severity category. It highlights -0.99 to +0.99 | Near normal
the sensitivity of the SPI index and the importance of considering the -1.0t0-1.49 Moderately dry
accuracy and consistency of the data used for its calculation, -1.5t0-1.99 Severely dry
particularly when assessing and comparing drought conditions over -2 and less Extremely dry

different time periods or lengths of rainfall series.

It is essential to carefully evaluate and interpret SPI values in the context of the specific classification
thresholds and take into account any discrepancies or anomalies that may arise due to variations in data length or
calculation methodologies.

Based on the described scenarios, it becomes evident that when changes in SPI values exceed £0.1, which
occur in a significant percentage of cases (up to 50%), the classification of drought severity can be significantly
influenced. These modifications are not due to any fault in the model output but rather arise from using
precipitation data with different durations (longer or shorter) as input.

For instance, a severe dryness state evaluated with an SPI value of -1.7, when mathematically modified
due to a longer or shorter duration of the precipitation series, by adding a value of +0.5, would result in an SPI
value of -1.2, indicating moderate dryness. On the other hand, if the correction is a subtraction of -0.5, the SPI
value would become -2.2, indicating extreme dryness.

Similarly, a modification of +1.2 would change the assessment from SP1=-1.7 (severe dryness) to SPI=-
0.5, indicating a situation close to normal. These examples highlight the sensitivity of the SPI index to changes in
input data and the potential impact on the evaluation of drought severity.

Therefore, it is crucial to consider these potential modifications when analyzing dryness conditions. The
results obtained from the SPI calculations should not be neglected, as they can deviate from the original
assessment due to variations in the length of the precipitation series used as input data.

In summary, it is important to be aware of the potential impact of data modifications on SPI values and
their corresponding drought severity classifications. Careful consideration should be given to the reliability and
consistency of the input data when interpreting and comparing SPI results over different time periods or lengths
of precipitation series.

Conclusions

- Different lengths of monthly precipitation data series can introduce errors in the final SPI index values.
Therefore, it is crucial to exercise caution and remain aware while analyzing drought patterns.
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When processing drought maps using GIS or other software, it is vital to ensure that the precipitation

data series not only have the same length but also correspond to the same time frame as the period being analyzed.
Failing to do so can lead to significant errors and incorrect estimations of drought severity and its spatial
distribution.

These types of errors are produced by each of the three software programs when applied independently

to the same database. Therefore, no preference should be given at the end of the analysis process.
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