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Pérmbledhje. Muaji dhjetor 2020 u karakterizua me temperatura té ajrit mé té larta se norma me +3.1°C,
shmangiet e té cilave né shkallé vendi ishin mé té theksuara né pjesén jugore té Shqipérisé. Reshjet nga
ana e tyre né muajin dhjetor shénuan njé shmangie pozitive me 112.7% té madhésive té normés. Muaji
dhjetor, pér fushén e bujqésisé shénoi fundin e periudhés sé vegjetacionit, gjé e cila pasqyrohet dhe né
trequesit e NDVI, té cilét japin njé informacion mé té hollésishém pér fermerét dhe lexuesit e interesuar
né kété fushé. Ky buletin pérmban informacion mbi motin e hapésirés dhe situatés sinoptike té muajit
dhjetor si dhe mbi potencialin energjitik qé ofron rrezatimi diellor i nevojshém né vlerésimin e energjive té
rinovueshme. Gjithashtu, vierésime mbi klimén urbane, ndryshimet klimatike, motin esktrem dhe njé
vlerésim mbi situatén meteorologjike t€ muajve né vijim éshté pjesé e analizés shkencore dhe paraqitjes
né kété buletin. Njé artikull shkencor: “Assessment of Energy demand for Heating and Cooling, according
fo degree days based on the UKMO method”, pérmbyll buletinin me disa njohuri shkencore mbi
inteligjencén artificiale (IA) né fushén meteorologjike.

Summary. December 2020 was characterized by air temperatures higher than the norm with +3.1°C,
the deviations of which nationwide were more pronounced in the southern part of Albania. Rainfall in
December marked a positive deviation of 112.7% of the rate. The month of December marked the end of
the vegetation period for the field of agriculture, which is also reflected in the NDVI indicators, that provide
more detailed information for farmers and readers interested in this field. This bulletin contains information
on the space weather and synoptic situation of December as well as on the energy potential offered by
the solar radiation needed in the evaluation of renewable energies. Also, assessments on urban climate,
climate change, extreme weather and an evaluation on the meteorological situation for the coming months
is part of the scientific analysis and presentation in this bulletin. A scientific article: "Assessment of Energy
demand for Heating and Cooling, according to degree days based on the UKMO method", concludes the
bulletin with some scientific knowledge on artificial intelligence (Al) in the field of meteorology.
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Tabela Nr.1. - Numri ditéve
pa njolla diellore sipas viteve.

rekord né jetégjatési dhe gjaté kétyre viteve ka shérbyer dhe zbuluar mé shumé se 4000 kometa,
ka béré me dije shkencétarét né toké pér rreth 30000 shpérthime
diellore, ka shénuar zbulimin e paré té njé “Cunami diellor”, etj., et],
duke e béré até né vetvehte si pasjisjen hapésinoré gé renditet né vend
té paré duke mbijetuar pér dy cikle diellore.

Gjaté muajit dhjetor 2020 dicka e vecanté u evidentua rreth 50 milje

Situata e motit té hapésirés

né fund té muajit dhjetor
shénoi 208 dité pa njolla
diellore. Né vijim né figurén
Nr.1 paragitet situata e datés
31 dhjetor 2020.

Figura Nr.1. - Pamje e njollave
diellore mé daté 31 dhjetor 2020

Y
L

Dité pa njolla diellore (SDO/HML).
2020 total: 208 dit€ (57%) ' Viti 2020 shénoi dhe futjen né ciklin e 25 té njollave diellore. Kjo
2019 total: 281 dite (77%) ' evidentohet dhe nga té dhénat e paragitura né tabelén Nr.1, ku
gg}?tota:; %21 S!I‘f‘ (g;uf) periudha midis dy viteve 2019 dhe 2020 shénoi minimumin e
5016 tgél: 3 dik!ée(é°/) %) njollave diellore dhe pjesa e dyté e vitit 2020 shénoi pérfundimisht
2015 total- 0 dité (0° ° futjen né ciklin e ri. Gjaté muajit dhjetor 2020 né atmosferé u
otal: 0 it (0%) vrojtua mé daté 22 dhjetor 2020 dhe njé asteroid me diametér 7
2014 total: 1 dité (<1%) JUEE D LBl MU0 & lljz Exia e Nl Gl Eie f i
2013 total: 0 dité (0%) metra qé ra me shpejtési 13.6 km/sek né provincén Qinghai té
2012 total: 0 dité (0%) Kinés, duke shper_thyer né lartésiné 3_5.5 km nga sipérfagja e
2011 total: 2 dit& (<1%) Tokés. Shpérthimi u shogérua me njé energji té Ié&shuar né
2010 total: 51 dité (14%) atmosferé té barabarté me 9.5 kt. Pér krahasim me shpérthimin
2009 total: 260 dité (71%) = atomik té€ Hiroshimés gé ishte 16kt, ky shpérthin arriti né vlerén
ggg? Iota:i ?gg g!:f[t?: gg:ﬁo; rreth 60% té atij té bombés atomike.
otal: e 0 . .. . . . . .
2006 total: 70 dité (19%) Gjatemua“t dhjetor 2020 Op.ser.\/atorl.hellps'ferl.k dlellor (SOHO)
Informacion: 31 dhjetor 2020 Paragitur né figurén Nr.2 shénoi 25 vjetorin. Ai u léshua né vitin

1995 me synimin qé té funksiononte pér rreth dy vjet, por ai shénoi

Figura Nr.2. - Sateliti SOHO.

mbi Antarktidé. Re té tipit Noktikulent (NLC), té cilat zakonisht zbardhojné mbi kontinentin e
ngriré né kété muaj, pothuajse munguan térésisht gjaté kétij dhjetori 2020. Njé paragitje e késaj
situate jepet né figurén Nr.3.

Figura Nr.3. - Pamje té reve Noktikulent né dhjetor
té vitit 2019 dhe situata me pak té tilla né muajin
dhjetor 2020, (NASA).

Nga piképamja e motit té hapésirés vitit 2020
mbyllet me njé situaté té geté té Diellit, ku nuk
shénohen as stuhi, as shpérthime, as eré diellore,

ndérkohé dhe ato njolla prezente jané né
shuarje e sipér. Né vijim né figurén Nr.4
jepet njé pamje e aurorave mé daté 21
dhjetor 2020.
Figura Nr.4. - Pamje e aurorave
me daté 21 dhjetor 2020 né ditén e
solsticit diméror, kur vrojtohet dhe nata
mé e gjaté né hemisferén veriore, nga
Aberdeenshire né Skoci.
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https://www.spaceweather.com/images2020/31dec20/hmi1898.gif
https://www.spaceweather.com/images2020/27dec20/nlc_comparison.png

SITUATA SINOPTIKE - pér muajin dhjetor 2020 pasqyrohet

népérmjet disa prej hartave té pérzgjedhura sinoptike né shkallé
kontinentale pér datat 1, 11, 21 dhe 31 dhjetor 2020, té cilat jané
paraqitur né figurén Nr.5 (me presion té larté atmosferik — High dhe
té ulét — Low). Sa i takon situatés sinoptike pérgjaté muajit dhjetor,
territori i vendit toné éshté gjendur né pjesén mé té madhe té kohés
nén ndikimi gendrave barike té presionit atmosferik té ulét.

Figura Nr.5. - Situatat smoptlke té datave: 1, 11, 21 dhe 31 dhjetor 2020.

Mé konkretisht gjaté dekadés sé paré té muajit dhjetor vendi yné ishte nén ndikimin e fronteve
atmosferike me gendra barike té presionit té ulét. Kjo éshté shogéruar me vranésira dhe reshje
shiu kryesisht né pjesén jugore dhe peréndimore té Shqipérisé. Né dhjetéditéshin e dyté té muajit
dhjetor situata sinoptike né Shqipéri ishte mé e géndrueshme, ndérsa i treti pérséri me
pagéndrueshmeéri atmosferike
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Figura Nr.6. —
Situata e vranésirave
sipas pamjeve
satelitore gjaté
muajit dhjetor 2020.

Deri né datén 25
dhjetor vendi yné
ishte i ndikuar nga
gendrat barike té
presionit atmosferik
té larté, duke pércjellé

masa ajrore mé té qendrueshme dhe shoqeruar me njé mot té kthjellét dhe me vranésira té pakta.
Gjaté javés sé fundit té vitit 2020, né territorin e vendit toné mbizotéruan gendrat barike té
presionit atmosferik té ulét me origjiné nga Europa jugore, té cilat jané shogéruar me vranésira
dhe reshje shiu né pjesén mé té madhe té vendit.

BULETINI MUJOR KLIMATIK

DHJETOR 2020

Fage 5



AKTERISTIKAT KRYESORE METEOROLOGJIKE
TE MUAJIT DHJETOR 2020 DHE DISA
KONSIDERATA MBI NDRYSHIMET KLIMATIKE

| Departamenti i Klimés dhe Mjedisit

TEMPERATURAT MESATARE TE AJRIT. - Muaji dhjetor 2020 si né shkallé globale

ashtu dhe né kontinentin toné u karakterizua me vlera temperature mbi normé. Né vijim né
figurén Nr.7 jepet njé paragitje e késaj situate. Shmangiet mé té larta deri né +11°C vrojtohen né
pjesén veriore té hemisferés veriore. Anomalité e temperaturave mesatare té ajrit pér kontinentin
europian paragiten né vijim né figurén Nr.8 & Nr.10 dhe ato pér vendin toné né figurén Nr.9.

Figura Nr.7. — Anomalité e temperaturave té ajrit (né °C) pér muajin dhjetor 2020 né shkallé
globale dhe pér kontinentin Europian.
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Flgura Nr.8. - VIerat e temperatures mesatare té ajrlt pér muajln dhjetor 2020 per kontlnentln
Europian dhe anomalité pérkatése ndaj periudhés shumévjecare 19812010, sipas NOAA-s.

Temperaturat mesatare té ajrit (né °C)
té vrojtuara gjaté muajit Dhjetor 2020

NORMA 1961+1990
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Figura Nr.9. - Vlerat e temperaturave mesatare té ajrit pér muajin dhjetor 2020 pér disa
vendmatje meteorologjike si dhe vlerat pérkatése té normés (1961+1990).
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Figura Nr.10. - Vlerat e anomallve té temperaturave mesatare té ajrit pér kontinentin
Europian pér disa javé té muajit dhjetor 2020, sipas NOAA-s.

Temperaturat maksimale té ajrit  pér muajin dhjetor 2020 shénuan njé shmangie deri né
rreth +3.0°C mé té larté se vlerat e normés pér vendin toné. Paragitja grafike e vlerave mesatare
té temperaturave maksimale pér disa vendmatje meteorologjike té Shqipérisé éshté dhéné né
figurén Nr.13, ndérsa vlerat ekstreme maksimale né shkallé europiane jepen né figurén Nr.12.
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Vlera e Temperaturave Maksimale Ekstreme té ajrit
pér javén: 5 + 12 dhjetor 2020 pér Europén.
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Figura Nr.12. - Vlerat e temperaturave maksimale ekstreme té ajrit pér kontinentin Europian
pér 5 javét e muajit dhjetor2020, sipas NOAA-s.
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Vlerat mesatare té temperaturave maksimale té ajrit (né °C)
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Figura Nr.13. — Vlerat mesatare té temperaturés maksimale té ajrit pér muajin dhjetor 2020
pér disa vendmatje meteorologjike si dhe vlerat pérkatése té normés.

Sa i takon vlerave té temperaturave maksimale absolute té ajrit té vrojtuara gjaté muajit dhjetor

2020, pér disa nga vendmatjet meteorologjike t¢ SKMM té vendit toné jané té paragitur né
figurén Nr.14.

Temperaturat maksimale absolute té ajrit (né °C) té vrojtuara gjaté muajit dhjetor 2020
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Figura Nr.14. - Vlerat e temperaturés maksimale absolute té ajrit pér muajin dhjetor 2020 pér
disa vendmatje meteorologjike.

Temperaturat mesatare minimale té ajrit  né muajin dhjetor 2020 kaluan pragun e vlerave
té normés duke patur njé shmangie pozitive me +3.2°C. Né figurén Nr.15 jané paragitur vlerat
mesatare té temperaturés minimale té ajrit, pér muajin dhjetor 2020 né krahasim me ato té
normés. Referuar figurés Nr.19 né té cilén paragiten hartat e kontinentit Europian pér vlerat e
temperaturave minimale ekstreme, rajoni i Europés jugore ku bén pjesé dhe vendi yné dallohet
pér vlera mé té larta té temperaturave minimale.

(i 20l Vlerat mesatare té temperaturave minimale t& ajrit (né °C .ggﬁ%;gggz_ggw
@ 450 — 43.20¢ — té vrojtuara gjaté muajit Dhjetor 2020
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Figura Nr.15. -Vlerat mesatare té temperaturés minimale té ajrit pér muajin dhjetor 2020 pér
disa vendmatje meteorologjike si dhe vlerat pérkatése té normés.

Gjithsesi duhet théné se dhe né zonat mé té thella malore, té cilat né kété periudhé té vitit

shénojné vlera mjat té ulta té temperaturave minimale, né fakt regjistruan vlera mjaft té
moderuara.
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Pér ilustrim né figurén Nr.16 dhe Nr.17 paragiten té dhénat e ecurisé 24 oréshe té temperaturave
té ajrit pér vendmatjet meteorologjike té Thethit dhe Peshkopisé, ku vlerat minimale nén pragun
zero gradé Celsius shénohen vetém me njé kohézgjatje té shkurtér dhe né pak dité.

Figura Nr.16. —
Paragitje grafike e
ecurisé sé vlerave té
temperaturés sé ajrit
pér vendmatjen
meteorologjike té
Thethit pér muajin
dhjetor 2020.
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Figura Nr.17. —
Paragitje grafike e
ecurisé sé vlerave té
temperaturés sé ajrit
pér vendmatjen

Peshkopisé pér
muajin dhjetor 2020.
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Né vijim vlerat e temperaturave minimale absolute pér disa vendmatje meteorologjike té
Shqipérisé jané paragitur né figurén Nr.18. Referuar vlerave té vendmatjeve té tjera, vecohet
vendmatja e Zogajt né té cilén temperatura minimale absolute e regjistruar pér muajin dhjetor
2020 éshté -13.6°C.

Temperaturat minimale absolute té ajrit (né °C) té vrojtuara gjaté muajin Dhjetor 2020
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Figura Nr.18. - Vlerat e temperaturés minimale absolute té ajrit pér muajin dhjetor 2020 pér
disa vendmatje meteorologjike té vendit toné.

Kjo situaté e vlerave té temperaturave minimale relativisht mjaft té larta kundrejt normés nuk
pércolli ngrica né Ultésirén Peréndimore, ndérsa né pjesén tjetér té vendit ato ishin té moderuara,
pak té ashpra dhe me kohézgjatje té shkurtér.
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Figura Nr.19. - Vlerat e temperaturave minimale ekstreme té ajrit pér kontinentin Europian

pér disa javé té muajit dhjetor 2020, sipas NOAA-s.
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RESHJET ATMOSFERIKE

- Pas njé muaji néntor, pothuajse pa reshje né mbaré vendin

(ose tepér té pakta aty ku u vrojtuan), ndonése konsiderohet muaji mé me reshje nga piképamja
klimatike pér vendin toné, muaji dhjetor 2020 pasoi me njé situaté pak mé ndryshe duke
pérmirésuar gradualisht bilancin hidrik. Njé vlerésim paraprak né shkallé kontinentale mbi
reshjet edhe anomalité e tyre éshté paragitur né figurén Nr.20. Gjithsesi njé analizé mé e detajuar
e reshjeve té muajit dhjetor jepet népérmjet té dhénave té pérpunuara e paragitura né vijim
népérmjet grafikut té dhéné né figurén Nr.23 pér lartésité mujore té tyre, pér disa nga vendmatjet
e pérzgjedhura si dhe né hartén e figurés Nr.26 ku pasqyrohet shpérndarja né hapésiré.

— EEa R = = T T N@]
Reshjet pér muajin dhjetor 2020 né mrﬁ s Anomalité e reshjeve pér muajin -~ R.
kontinentin Europian. oo dhjetor 2020 né kontinentin Europian. mm
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Figura Nr.20. - Reshjet pér muajin dhjetor 2020 né kontinentin Europian dhe anomalité
kundrejt periudhés1981+2010, sipas NOAA-s.

pérgindje kundrejt normés. Nga sa
paraqgitet sa i takon Shqipérisé né
pjesén veriore dhe peréndimore
lartésité e reshjeve jané dukshém
mbi normé, ndérsa né pjesén lindore
té vendit toné ato jané nén norme.

Figura Nr.22. - Reshjet pér muajin
dhjetor 2020 né kontinentin
Europian té shprehura né pérgindje
kundrejt normés.

Figura Nr.21. - Shpérndarja e reshjeve (né mm)
né gadishullin e Ballkanit pér muajin dhjetor 2020.

Né figurén Nr.21 paraqitet shpérndarja e reshjeve né
zonén e Ballkanit, ndérsa né figurén Nr.22 paragitet
shpérndarja e reshjeve né kontinentin Europian pér
muajin dhjetor 2020, ku vlerat jané shprehur né
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Reshjet gJate muajlt dhjetor 2020 dhe vlerat e normés 1961 1990
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Figura Nr.23. - Vlerat e lartésisé sé reshjeve pér muajin dhjetor 2020 pér disa vendmatje
meteorologjike té vendit toné si dhe vlerat pérkatése té normave, referuar normés 1961+1990.

Referuar vlerave té grafikut né figurén Nr.12, lartésia e reshjeve ka njé shmangie pozitive
mesatarisht 112.7% né krahasim me normén né vendin toné pér muajin dhjetor 2020. Né vijim
né figurén Nr. 24 paragitet grafiku me treguesin e numrit té ditéve me reshje mbi pragun 1.0 mm.

250 Numri i ditéve me reshje >1.0 mm.
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Figura Nr.24. - Vlerat e treguesit t&€ numrit té ditéve me reshje mbi pragun 1.0 mm pér muajin
dhjetor 2020 pér disa vendmatje meteorologjike si dhe vlerat e normés 1961+1990.
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Figura Nr.25. - Reshjet maksimale 24 oréshe té vrojtuara pér muajin dhjetor 2020 né Shqipéri.

Y

%

Né figurén Nr.25 paragitet grafiku me vlerat e reshjeve maksimale 24 oréshe pér disa nga
vendmatjet meteorologjike t¢ SKMM, nga ku dallon vendmatja e Vrithit me 252.5 mm. Né
figurén Nr.28 paraqgitet né ményré skematike shpérndarja gjeografike e reshjeve té datés 26
dhjetor si dita me mé shumé reshje gjaté kétij muaji, nga ku vecohet zona fizikogjeografike e
alpeve peréndimore me intensitetin mé té larté té reshjeve gjaté késaj dite. Sa i takon numrit té
ditéve me reshje mbi pragun 1.0mm né figurén Nr.27 paragitet shpérndarja skematike pér
territorin e Shqipérisé. Gjithashtu edhe pér kété tregues si¢ duket né harté vegohet pjesa
veriperéndimore me numrin mé té shumté té ditéve me reshje. Né vijim, pér disa vendmatje
meteorologjike té pérzgjedhura té SKMM, né figurén Nr.29, paragitet grafiku me treguesin e
numrit té ditéve me reshje mbi pragun 10.0 mm.
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Figura Nr.29. - Vlerat e treguesit t€ numrit té ditéve me reshje mbi pragun 10.0 mm pér muajin
dhjetor 2020 pér disa vendmatje meteorologjike si dhe vlerat e normés 1961+1990.
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Java e fundit e muajit dhjetor 2020 nga

data 23 deri mé 29 evidenton njé nivel
mé té larté té reshjeve, té cilat té para
dhe né shkalle kontinentale nxjerrin né
pah hapésirén VP té vendit toné, ku
paragiten vlerat mé té larta té reshjeve,
si¢ tregohet dhe né figurén Nr.32.

Figura Nr.32. — Paragqitje e situatés sé
reshjeve té vrojtuara né kontinentin
Europian pér periudhén 23+29 dhjetor
2020.

Reshjet e déborés gjaté muajit dhjetor
2020 ishin té pakta edhe né zonat e larta
té vendit. Shkaku lidhet me faktin se

masat ajrore mé té ngrohta Qé

mbizotéruan gjaté kétij muaji edhe né rastin kur pércollén reshje ato u vrojtuan né formé shiu
dhe shumé mé pak né formé débore. Né vijim né figurén Nr.33. jepen pamjet satelitore té
mbulimit té territorit té vendit toné me déboré pér datat 1, 15 dhe 23 dhjetor 2020. Disa té dhéna
pér lartésiné e reshjeve té déborés sé vrojtuar né disa vendmatje meteorologjike jané si vijon:
Kalimash 21 cm, Petkaj 7 cm dhe né Selishté 14 cm.

Bilanci ujor i sipérfages sé tokeés
I vlerésuar népérmjet simulimeve
duke  pérdorur  parashikimin
numerik té motit (NWP) pér datén
15 dhjetor 2020 paragitet né
figurén Nr.31. Ai éshté realizuar
me njé rezolucion 7 km dhe
pérgatitur nga ECMWF (Qendra
Europiane e Parashikimit Afat
Mesém té Motit). Pér normé
krahasimi ka shérbyer periudha 30
vjegare 1.1.1990 + 31.12.2019.
Bilanci ujor sipérfagésor llogaritet
dhe i referohet 60 ditéve mé té
fundit. Vlerat paragiten né klasa
me percentile né pérputhje me
modelet pérkatése né klimatologji.

Figura Nr.31. — Paraqitja e
situatés sé bilancit ujor
sipérfagésor té tokés mé daté 15
dhjetor 2020.

{Klasat e pérzgjedhura me
percentile 5% dhe 33% té pjesés sé
lagét té shpérndarjes jané paragitur
né harté dhe legjendé me vlerat -2
dhe -1, ndérsa vlerat midis 33% té
pjesés mé té thaté dhe asaj mé té
lagét jané shénuar si normale dhe
paragitur me vlerén 0}.
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FlguraNr 33. - PamJe satelltore me mbulimin e territorit té Shqlperlse nga reshjet e déborés

pér datat 1, 15 dhe 23 dhjetor 2020.

Té dhénat e reshjeve té parashikuara ¢do dité jané njé informacion i réndésishém pér té ri-
analizuar situatén mbizotéruese me reshje pér muajin dhjetor 2020, té cilat sipas produkteve té

platformés SEEFFG, jané paragitur né figurén Nr.34.
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ok mm/24hr
1 200.00
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25 Dhjetor 2020 26 Dhjetor 2020 27 Dhjetor 2020 28 Dhjetor 2020 29 Dhjetor 2020 30 Dhjetor 2020 A DhjetorZOéO
Figura Nr.34. — Vlerésimi i reshjeve té pritshme ¢do dité, pér 24 orét né vijim ne
sipas platformés “SEEFFG” pér muajin dhjetor 2020. i
Produktet e késaj platforme jané njé burim i réndésishém informacioni edhe né -
vlerésimin e situatave té pérmbytjeve apo ngjarjeve té tjera ekstreme té motit, )
vlerésimin e shkrirjes sé déborés, etj. Gjithashtu ato shérbejé dhe pér ri-analiza dhe —
verifikime té mévonshme té situatave té caktuara té motit apo dukurive té veganta '
gé kérkojné vlerésime mé té detajuara né kohé dhe né hapésiré. -
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MevinaAn | IRD A KIS ) Muajl dhjetor 2020 né zonén urbane pércolli temperatura mé

™ ViKW

té larta se norma si¢ éshté vrojtuar edhe né muajt e méparshém.
Pér ilustrim né vijim paragiten té dhénat e temperaturave té
ajrit pér Tiranén pér muajin dhjetor sipas viteve (2012+2020)
ku pér kété dhjetor shénohet vlera 10.3°C ose +1.6°C mé e
larté se mesatarja shumévjecare.

Temperatura e ajrit pér muajin: Dhjetor A
Vendmatja Meteorologjike: Tirané +1.6 Figura Nr.35. - Té dhénat e

o 2O € temperaturés mesatare té ajrit
g 10.0 ] pér muajin dhjetor pér vitet
£ 80 - : 2012+2020 dhe vlerat e normés
§ so N M M M | m B R B ;Zfr(_a_rrl:?;né%enudhes 1961+1990
et R R RERERER |
o 2.0
8 oo | Ndérkohé, ajo cka konfirmohet
I R I T R S T ) dhe nga produktet e NOAA-s pér
‘\0@ T L A A Shqipéring, zona J e JL e vendit u

VITET shogéruan me anomali mé té

larta. N€ vijim paraqitja grafike né figurén Nr.36 e té dhénave té temperaturés sé ajrit pér Korcén
evidenton njé anomali prej +2.7°C kundrejt normés pér muajin dhjetor 2020.

Ecuria e Temperaturés sé Ajrit
(né °C) KORCA

Mdryshimi

—=—Norma

-0-Korga 2020

Ndryshimi i temperaturés (né °C)

Temperatura e ajrit (né °C)

E

=
H
=

+2.3
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Figura Nr.36. - Ecuria e vlerave té temperaturés mesatare mujore té ajrit pér vendmatjen
meteorologjike té Korgés pér muajt janar + dhjetor 2020, vlerat e normés (1961+1990) si dhe
shmangiet pérkatése ndaj normés pér vitin 2020 (né °C).
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NDRYSHIMET N: muajin dhjetor 2020 u shénuan vlera mé té larta té

temperaturave té ajrit né mbaré vendin toné. Gjithsesi
duhet théné se kéto ndryshime dhe anomali pozitive ishin
té pranishme né mbaré kontinentin toné, por me dy pamije;
njéra ajo gé i takon pjesés peréndimore me shmangie nén
normé dhe ajo lindore me anomali mbi normé deri né +9°C,
KLIMATIRE kryesisht né pjesén V, L & JL té Europés.

Sa i takon vendit toné duhet té ndalemi mé specifikisht, ku referuar dhe informacioneve té tjera
té dhéna mé paré né buletinet e muajve té shkuar éshté cituar fakti se Shqipéria pérgjithésisht
ndodhet né periferiné e ndikimit gé paragesin masat ajrore né rrugé kalimin e tyre né kontinent.
Kur ato arrijné né hapésirat e vendit toné
pérgjithésisht jané periferité e tyre, té cilat
natyrisht kané karakteristika mé té moderuara
dhe jo aq té theksuara se sa né pjesét gendrore
té tyre; si né rastin kur jané me origjiné nga
pjesa veriore e kontinentit afrikan né periudhén
e ngrohté ashtu dhe né dimér kur mbizotérojné
ato me origjiné nga pjesét VP, L dhe VL té
kontinentit. Tipike éshté dhe situata e paraqitur
né javén e fundit té vitit 2020 e paraqitur né
figurén Nr.37.

Figura Nr.37. — Anomalité e temperaturave
pér periudhén 27 dhjetor 2020 deri 2 janar
2021,

2021 pér kontinentin Europian dhe njé pjesé té Ballkanit peréndimor.

Né shkallé kontinentale gjaté késaj jave bie né sy vlerésimi i dhéné né figurén Nr.38 sipas
NOAA-s, ku temperaturat ekstreme maksimale mé té larta vrojtohen né hapésirén VL té vendit
toné dhe né Kosové me mbi +5°C duke shénuar vlera edhe mbi 25°C. Kjo situaté kérkon njé
analizé mé té thelluar dhe verifikime té informacionit t¢ marré nga té gjitha vendmatjet
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meteorologjike si brenda vendit ashtu dhe jashté pér té nxjerré arsyet dhe faktorét e késaj
anomalie dhe pérputhshmériné me informacionet satelitore.

Ndonése Shqipéria éshté njé vend i vogél nga sipérfagja, kushtet fiziko gjeografike dhe
pozicioni i vendndodhjes né kontinent bé&jné té mundur njé variabilitet mjaft té larté té
karakteristikave meteorologjike, té cilat nga piképamja klimatike e ndajné vendin né 4 zona dhe
13 nén nénzona klimatike. Largésia nga deti apo lartésia mbi nivelin e detit i kushtézojné
ndryshime té réndésishme né vlera masave ajrore kur kalojné mbi hapésirén e vendit toné (shih

) Temperaturat minimale ~ 0he figurén Nr39) Né kété kontekst
Data: 3 dhjetor 2020 shpesh heré situata né vendin toné
paraget karakteristika klimatike, té
cilat vrojtohen né té njéjtén kohé dhe
né vende té tjera duke filluar nga
vendet nordike e deri tek ato mé né jug
si gjerési gjeografike si jugu i Spanjés
b apo pjesét mé jugore té Greqisé. Pér
E njé ilustrim té kétyre situatave pér
muajin dhjetor 2020 né figurén Nr.39
paragiten té dhénat e datave 3 dhe 20
Temperaturat maksimale  ANJjétor 2020 ku né vendin toné
Data: 20 dhjetor 2020 dallohen 4 zona, té cilat né fakt
vrojtohen né pjesén mé té madhe té
hapésirave té kontinentit Europian.

Figura Nr.39. - Temperaturat
ekstreme minimale dhe maksimale
mé daté 3 dhe 20 dhjetor 2020 pér
kontinentin Europian dhe hapésirén e
vendit toné sipas NOAA-s.
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~Figura 740 Pane ¢ sit
atmosférés né daté 9 dhjetor 2020 nga
- Llogaraja, Vloré - Shqipéri (foto: A- Hasimi).
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Kiima dhe Bujgésia — Muaji dhjetor shénoi fundin e
periudhés sé vegjetacionit né njé pjesé té miré té territorit;
pas njé tejzgjatje té vecanté té saj gjaté kétij viti.
“Rréshqitja” e stinéve dhe muajve mundésoi njé muaj
dhjetor mé prané njé muaji vjeshte pér sa i pérket disa
karakteristikave klimatike, si pér temperaturat ashtu dhe pér
reshjet. Periudha e vegjetacionit evidentoi pér vitin 2020 si
pér mbaré vendin njé tejzgjatje té saj. Pér Tiranén me rreth
plus 47 dité, duke kaluar nga njé fillim mé datén 13 mars sipas normés né 11 shkurt pér 2020
dhe mbarim nga data 24 néntor sipas normés né datén 10 dhjetor pér 2020. Paraqitje grafike jepet
né vijim né figurén Nr.41. Temperatura mesatare e periudhés sé vegjetacionit pér vitin 2020 ishte
19.0°C. Gjaté vitit 2020 u shénuan vetém 8 dité me ngrica. Gjaté kétij viti ngricat nuk u béné
faktor pér ndérprerjen e periudhés sé vegjetacionit si né pranveré ashtu dhe né vjeshté.

e Nommesia teemer

11 shkurt 2020 = 304 dité 10 dhjetor

Figura Nr. 41 . — Pamje skematike e periudhés sé vegjetacionit pér Tiranén referuar vlerave té
normés dhe atyre té vitit 2020.

Treguesi NDVI i dhéné sipas informacioneve satelitore t&¢ NOAA-s pér vendin toné né figurat
né vijim Nr.42 pasgyron garté situatén e vegjetacionit né territor, ku edhe pér muajin dhjetor
2020 duket se pérmbyllja e késaj periudhe
sapo éshté shénuar né zonén e larté té vendit
dhe mé pas gradualisht javé pas jave ka filluar
té zbresé dhe né zonat mé té ulta.

20 21

NDVI

NDVI

o
Sezonaliteti

~
Cd

Periudha e vegjetacionit

(This 7-day composite maps over Albania at 4-km
spatial resolution are produced at NOAA/NESDIS, and
derived from the NASA’s VIIRS satellite measurements.
Source: NOAA/NESDIS, courtesy of Dr. Cezar Kongoli).

NDVI

-0.05 0.05 0.15 0.25 0.35 0.45 0.55 0.65

Figura Nr.42. — Paraqitja pér data 1, 8, 15, 22 dhe 29 dhjetor 2020 e situatave te treguesit
NDVI sipas NOAA-s pér Shqipériné.
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15 dhjetor 2020!

29 dhjetor 2020!

8 dhietor 20201
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Dikur né vitet 1960, <70 ose ‘80, limonat apo agrumet né térési ishin té pamundura té rriteshin e
zhvilloheshin normalisht dhe té plotésonin ciklin e tyre né zonén e Tiranés, pikérisht pér shkak
se kérkesat e tyre biologjike pér njé tregues ngrohtésie té llogaritur népérmjet STA>10°C ishin
larg nevojave jetike té tyre. Situata né vitet e fundit ka ndryshuar dukshém. Né vijim béhet njé
analizé e detajuar e disa treguesve ku shifrat evidentojné garté kéto ndryshime, té cilat duhen
paré me kujdes nga specialistét e bujgésisé, fermerét dhe konsideruar né vendim-marrjet pér
prioritetet strategjike té
zhvillimit si né bujgési
ashtu dhe né bDlegtori.
Analiza i referohet dy
zonave, asaj té pjesés
géndrore té UP té vendit si
dhe asaj JL té fushés sé
Korgés.

Figura Nr. 43 . —
Pamje e nga gjendja
mjaft miré e rritjes
sé limonéve né
Tirané, mé daté 27
dhjetor 2020 (foto:
P. Zorba).

Gjaté vitit 2020 reshjet shénuan vlerén prej 1038.2mm ndérsa pér periudhén e vegjetacionit
lartésia e tyre ishte 862.3mm. Sa i takon burimeve agroklimatike té ngrohtésisé pér Tiranén pér
periudhén e vegjetacionit u vrojtua njé shumé temperaturash aktive mbi pragun 10°C prej
5635.1°C, vleré rreth +20% kundrejt atyre t€ normés prej 4856.0°C. Treguesi i STE>10°C pér
vitin 2020 pér Tiranén arriti né vlerén 2766.1°C. Njé paraqgitje mé e detajuar grafike jepet né
figurén Nr.44 pér vlerat ditore té reshjeve dhe temperaturave minimale e maksimale té ajrit pér
vendmatjen meteorologjike té Tiranés. Ndérkohé njé analizé mujore e reshjeve dhe lartésisé sé
tyre sipas muajve dhe anomalive pérkatése kundrejt normés té dhéna né % jané paragitur né
figurén Nr.45. Sa i takon treguesit mé té réndésishém té burimeve agroklimatike té ngrohtésisé
ai 1 Y TA>10°C paragitur né figurén Nr.46 evidentohet dukshém njé rritje e theksuar kundrejt
normés, por me anomalité mé té larta té vrojtuara né periudhén e ftohté té vitit.

Temperaturat maksimale, minimale dhe mesatare ditore té ajrit si dhe reshjet
pér vitin 2020 pér vendmatjen meteorologjike Tirang.
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4 . II”‘LI W ',,u,\ Al \/ WV | 'J“ Norma: 24 néntor
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Figura Nr.44. — Ecuria e temperaturave minimale, mesatare, maksimale si dhe reshjeve pér
Tiranén pér vitin 2020.
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Reshjet mujore pér vendmatjen meteorologjike

300.0
té Tiranés pér vitin 2020 dhe vlerat e normés. | 2%
250.0 = *4.6%
‘é“ 200.0
E
_‘;_ 150.0
]
£ 100.0
-
o
e

50.0

0.0

Figura Nr.45. — Ecuria e reshjeve pér Tiranén pér vitin 2020, vlerat e normés si dhe
ndryshueshméria né %.

Vlerat progresive té treguesit t& Shumés sé Temperaturave Aktive mbi pragun 10°C pér Tiranén pér periudhén
nga muaji janar deri né dhjetor 2020, vlerat e normés si dhe anomalité pérkatése né %.
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Figura Nr.46. — Ecuria e vlerave progresive té STA>10°C pér Tiranén pér vitin 2020, vlerat e
normés si dhe ndryshueshméria né %.

Né térési e gjithé Ultésira Peréndimore gjaté muajit dhjetor shénoi fundin e periudhés sé
vegjetacionit. Pér ilustrim né vijim né figurén Nr.47 paragitet ecuria e temperaturave pér
vendmatjen meteorologjike té Urés sé Shtrenjté né pjesén veriore té Ultésirés, ku si¢ shihet edhe
né kété zoné pér kété muaj mungojné ngricat. Ngricat konsiderohen njé faktor i réndésishém pér
ndérprerjen para kohe té

periudhés sé vegjetacionit. . | Ura ¢ Shiremfjt®
Figura Nr.47. — Paragitje g g’) i HI i k \‘\ i (l 1 h ‘( i | i 4} ALl
grafike e ecurisé s¢ = v | W VL ;___ud__'ml N [ﬂ\ S (LY
vlerave té temperaturés s¢ 2 - Ty " J;M “K\ Ll i WY J‘
ajrit pér vendmatjen 2 "Wj . J “ W\V
meteorologjike té Urés sé 2.5 = R S s s —
Shtrenjté pér muajin
dhjetor 2020. T

Dhjetor 2020 - datat
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Kohézgjatja mé e madhe e periudhés s€ vegjetacionit si dhe nj€ tregues 1 XTA >10°C mé 1 larté
se norma me rreth +20% evidentohet dhe né vendmatjet e tjera pér zonat dhe nénzonat e tjera
klimatike té vendit. Né vijim situata ilustrohet me té dhénat e Korgés, pérfagésuese e njé hapésire
té réndésishme bujgésore né zonén JL té vendit.

Temperaturat maksimale, minimale dhe mesatare ditore té ajrit si dhe reshjet
pér vitin 2020 pér vendmatjen meteorologjike Korgé.
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Figura Nr.48. — Ecuria e temperaturave minimale, mesatare, maksimale si dhe reshjeve pér
Korcén pér vitin 2020.

Pér Korcén gjaté vitit 2020 periudha e vegjetacionit u vrojtua nga data 9 prill deri mé 11 néntor
me njé kohézgjatje prej 216 ditésh. Gjaté vitit temperatura mesatare e ajrit arriti né 12.8°C, vleré
gé ishte +2.5°C mé e larté se norma. Ndérsa periudha e vegjetacionit u shogérua me njé
temperaturé mesatare té ajrit prej 18.0°C. Ngricat nuk u béné pengesé pér ndérprerjen e periudhés
sé vegjetacionit para kohe si né fillim ashtu dhe né fund té saj. Periudha pa ngrica u vrojtua nga
data 3 prill deri mé daté 21 néntor. Né térési gjaté kétij viti u shénuan vetém 55 dité me ngrica,
mé pak se vlera mesatare prej 87 ditésh e vrojtuar né periudhén e mé paréshme 2002+2019. Gjaté
vitit 2020 u vrojtua njé sasi totale e reshjeve prej 840.6 mm, ndérsa pér periudhén e vegjetacionit
505.0mm. Lartésia vjetore e reshjeve té vitit 2020 kundrejt vlerés sé normés éshté né raport
108.1%. Sa i takon burimeve agroklimatike té ngrohtésisé pér periudhén e vegjetacionit u vrojtua
njé shumé temperaturash
aktive mbi pragun 10°C
prej 3792.1°C dhe njé
shumé temperaturash
efektive prej 1732.1°C.

Shuma e Temperaturave Aktive (>10°C)
pér Periudhén e Vegjetacionit pér zonén e Korgés.

Figura Nr.49. — Ndryshimi
ndér vite i treguesit té
STA>10°C pér Korgén.
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Shpérndarja pak a shumé

| +20.8%
uniforme e reshjeve né

2020 dhe sidomos prania e - (1951=1980) VITET

tyre né periudhén e verés

gé shquhet pér mungesé té tyre, krijoi kété vit njé situaté mjaft pozitive né plotésimin e nevojave
té kulturave bujgésore dhe drufrutoréve pér lagéshti, e cila u reflektua dhe né prodhime mé té
larta sipas burimeve paraprake té informacionit nga fermerét e zonés dhe institucionet rajonale
té bujgésisé. Figura Nr.49 pasgyron mjaft garté kété situaté té vecanté té kétij viti pér bilancin
hidrik dhe njé deficit mjaft té vogél té kufizuar né kohé pér muajt gusht - shtator.
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200.0 Reshjet mujore pér vendmatjen meteorologjike
180.0 té Korcés pér vitin 2020 dhe vlerat e normés.
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Figura Nr.50. — Ecuria e reshjeve pér Korcén pér vitin 2020, vlerat e normés si dhe
ndryshueshméria né %.
[Avullimi potencial dhe reshjet (né mm) pér Korgén pér vitin 2020.]
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Figura Nr.51. — Ecuria e lartésisé sé reshjeve sipas periudhave dhjetéditore si dhe vlerat e
pérllogaritura pér avullimin potencial pér Korcén pér vitin 2020.

Pér njé informacion mé té gjéré né shkallé kontinentale né figurén né vijim Nr.52 paraqgiten vlerat
e avullimit té llogaritur pér muajin dhjetor 2020, té cilat falé temperaturave mé té larta shénuan
njé rritje té lehté relative si dhe vlerat e anomalive té lagéshtisé sé tokés né figurén Nr.53.
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Figura Nr.52. — Paraqitja vlerave té treguesit
té avullimit té llogaritur (né mm) pér muajin
sl dhjetor 2020 né shkallé kontinentale.
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Figura Nr.53. — Paragqitja vlerave té
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Njé nga burimet e energjive té rinovueshme lidhet me

potencialin gé ofron klima e vendit toné pérsa i takon
rrezatimit diellor. Pérdorimi i sistemeve me panele diellore,
mundéson konvertimin e rrezatimit diellor né energji
elektrike ose termike. Né kété kontekst éshté evidentuar

' heré pas here né kété buletin se sa i pasur éshté vendi yné nga
piképamja klimatike né lidhje me kété tregues. Né vijim né hartén e paragitur né figurén Nr.x.
paragiten té dhénat e rrezatimit diellor sipérfagésor né W/m?/m pér muajin dhjetor, kur né fakt
shénohet dhe niveli mé i ulét i kétij treguesi ndér gjithé muajt e vitit.

( "3‘ : Figura Nr.54. - Rrezatimi
#3 - diellor sipérfagésor né '

W/m?/m pér muajin dhjetor. F
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Moti ekstrem. - Gjaté muajit dhjetor 2020 u vrojtuan 1 stuhi e

kategorisé sé paré, 2 té kategorisé sé dyté dhe asnjé e kategorisé sé treté.
Stuhité u vrojtuan né Mesdhe dhe u shogéruan me eré té forté, reshje,
breshér dhe shkarkesa elektrike. P&ér ilustrim né figurén Nr. 55 paraqitet
njé ndér situatat e parashikimit té stuhive né shkallé kontinentale
vlerésuar mé daté 08 dhjetor 2020 (ESTOFEX), e cila pjesérisht preku
dhe vendin toné.

Probabiliteti i ndodhjes sé stuhive
(me rezolucion 40 km)

K .

Fiura r.55. — Situata e parashiimit té stuhive ne até 08 dhjetor 2020 ora 21:16 UTC pér
kontinentin Europian e vlefshme pér dy ditét né vijim nga data 09.12.2020 ora 06:00 deri daté
10.12.2020 ora 06:00 UTC.

Né figurén Nr. 56 paragitet situata 48 oréshe e rrufeve e datave 08+10.12.2020 me njé numér total prej
27.657 goditjesh, ndérsa né figurén Nr.57 paraqitet situata pér muajin dhjetor 2020 me njé numér total té
rrufeve prej 326.628 goditjesh né shkallé kontinentale.

Figurén Nr.56. Situata e rrufeve nga data 08.12.2020 ora 00:00 UTC deri né datén 10.12.2020 ora
06:00 UTC.
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SN N figurat né vijim Nr.58+Nr.59 paragiten vlerésimet afatmesme dhe

afatgjata mbi situatén meteorologjike té pritshme pér muajt né vijim mbi hapésirén e kontinentit
Europian dhe té Mesdheut.

Si¢c modelet matematikore meteorologjike evidentojné, pér periudhén Janar + Prill 2021,
pérkatésisht pér cdo muajt, mund té vlerésohet se muajt e dimrit kané trend temperaturash pak
mbi mesataret shumévjecare.

Kjo situaté paraqgitet né té gjithé kontinentit Europian. Ndjeshém mbi mesataren
shumévjecare parashikohen muajt e dimrit pér Europén Qéndrore dhe até Juglindore, kurse pér
Europén Veriore situata parashikohet brenda normave, ndoshta me trend ulje temperaturash
krahasuar me mesataren shumévjecare. Ky trend pritet té shogérohet me anomali pérsa i pérket
rreshjeve, té cilat kané trend né rénie, por me dukuri ekstreme né zonat Qéndrore dhe Juglindore
té Europés.

Nga parashikimi afatmesém né hapésirat e Mesdheut, pér muajt e dimrit parashikohen
reshje mbi normén krahasuar me vlerat mesatare shumévjecare. Gjithashtu parashikohen
anomali té theksuara dhe fenomene ekstreme né zonén e detit Adriatik dhe Jon, pérsa i pérket
reshjeve.

Né pamjet pérkatése mbi temperaturat dhe anomalité e tyre pér kontinentin toné,
specifikisht pér vendin toné evidentohen se pér muajin janar té keté temperatura ajri té pritshme
me trend rités rreth 0.5+1.5°C mbi mesataren shumévjecare. Bazuar né pamjen e parashikimit
pér reshjet né figurén Nr.59 né muajin janar rajoni yné do té paraqgesé reshje té dendura shiu,
dhe duket té keté ndikim té drejtpérdrejt né veriperéndim dhe jugperéndim té territorit Shqiptar.

Evidentohen probabilitete gé anojné pér temperatura ajri té pritshme mbi normén pér tre
muajt né vijim.

Né kéto vlerésime qé jané rezultat i produkteve té marra nga modele profesionale
shkencore merren né konsideraté dhe faktoré té tjeré gé ndikojné né ecuriné e klimés pér muajt
né vijim.

Reshjet pér periudhat pérkatése, t€ pasqyruara né figurat Nr.59, tregojné njé situaté
anormale krahasuar me vlerat mesatare té pritshme pér Janar —Shkurtin dhe fenomenet ekstreme
lokalizohen vetém né rajonin toné pér muajt e paré té pranverés.

Parashikimi i probabiliteteve pér temperaturat e ajrit pér muajt
Janar + Prill 2021 Pérgatitur: DHJETOR 2020

Janar 2021 Shkurt 2021
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{

Mars 2021 Prill 2021

Probabilitetet (devijimet nga norma né °C) té kategorive mé té mundshme
nén normé mbi normé

—6.00 -5.00 -4.00 -3.00 -2.00 -1.50 —-1.00 -0.50 -0.25 0.25 0.50 1.00 1.50 2.00 3.00 4.00 5.00 £.00

Figura Nr.58. - Parashikimi i probabiliteteve pér temperaturat e ajrit
pér muajt: JANAR + PRILL 2021.

Parashikimi i probabiliteteve pér reshjet pér muaijt
Janar = Prill 2021 Pérgatitur: DHJETOR 2020

Mars 2021 Prill 2021

Probabilitetet (devijimet nga norma né mm) té kategorive mé té mundshme
nén normé mbi normé
-25.00 -20.00 -15.00 -10.00 -5.00 -4.00 -3.00 -z.00 -1.00 1.00 2.00 3.00 4.00 5.00 10.00 15.00  20.00 25.00

Figura Nr.59. - Parashikimi i probabiliteteve pér reshjet pér muajt:
JANAR = PRILL 2021.
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Artikull Shkencor Scientific Paper

Assessment of Energy demand for Heating and Cooling, according to degree
days based on the UKMO method.

M.Sc. Eng. Elsuida HOXHA?Y, Prof. Dr. Petrit ZORBA?,
Y Environmental Engineer, Polytechnic University of Tirana, Albania.
2 Department of Climate and Environment, (IGEWE) Institute of Geosciences, Energy, Water and Environment,
of Polytechnic University of Tirana, Albania.

Pérmbledhje - Konsumi energjetik né ndértesa llogaritet té jeté 40% e konsumit total t& energjisé sé
shpérndaré né rrjet pér konsum. Ky konsum i larté energjetik dhe njékohésisht réndésia e komfortit termik
né ndértesa, gjithnjé e mé shumé po merr vémendjen e studiuesve pér té vlerésuar sa mé sakté nevojén
pér energji, duke patur parasysh komfortin termik né ndértesa. Gradé Ditét e Energjisé jané indikator
mjaft sinjifikativ né llogaritjen e konsumit energjetik pér ngrohje/freskim, auditimet energjetike té
banesave, projektimin e sistemeve HVAC si edhe né vlerésimin e konsumit total té energjisé né sektorin
rezidencial. Metodologjia e pérdorur né kété studim éshté ajo sipas UKMO, e cila mbéshtetet mbi njé
sistem me katér ekuacione, pérkatésisht pér CDD dhe HDD. Ndryshimi klimatik né rang global po
pércjell ndryshime, té cilat po imponojné studime dhe vlerésime té pérditésuara pér gradé ditét e energjisé.
Nga vlerésimet e kryera rezulton se ashtu si trendi global, gradé ditét e ngrohjes po pésojné gradualisht
njé prirje né zvogélim dhe gradé ditét e freskimit po pésojné njé rritje graduale. Ndryshimi i kétyre
indikatoréve klimatik evidentohet mé sé miri pér dy zonat e marra né studim Tiranén dhe Korgén gé i
pérkasin zonave té ndryshme klimatike né Shqipéri.

Fjalét kyce: Gradé Ditét e Energjisé, CDD, HDD, kérkesa pér energji, Metoda UKMO, temperaturat
orare/ditore, gradé dité ftohje, gradé dité ngrohje, ndryshimi klimatik.

Abstract — Energy consumption in buildings is estimated to be 40% of the total energy distributed in the
network for consumption. This high energy consumption and at the same time the importance of thermal
comfort in buildings, is increasingly receiving the attention of researchers to assess as accurately as
possible the need for energy, considering the thermal comfort in buildings. Energy degree days are a
very significant indicator in the calculation of energy consumption for heating / cooling, energy auditions
for buildings, design of HVAC systems as well as in the assessment of total energy consumption in the
residential sector. The methodology used in this study is UKMO method, which relied on a system with
four equations for CDD and HDD, respectively. Climate change on a global scale is conveying changes
which are imposing updated studies and estimates for energy degree days. From the assessments results,
same as the global trend heating degree days are gradually experiencing a decreasing trend and the
cooling degrees days are experiencing a gradual increase. The difference of these climatic indicators
can be better evidenced for the two study areas Tirana and Korca with significant climatic differences
from each other, part of different climatic zones in Albania.

Key words: Energy degree days, CDD, HDD, energy demand, UKMO method, hourly/daily
temperatures, cooling degree days, heating degree days, climate change.

Introduction

The topic of assessing the energy demand for heating and cooling tends to be more important in recent
years. New constructions and as well as the existential buildings are being equipped with heating and
cooling systems. Those new habits are making part of our life as an adaption according to climatic
conditions. Indoor air condition is too much important as in residential/home area and also workplace.
This becomes even more necessary due to changing of meteorological conditions and climate change,
which follow their impact in this area as well.

This study investigates whether energy demand in residential sector for cooling and heating, for detecting
if energy degrees increase or decrease under climate change. Two indicators of weather-related energy
consumption for heating and cooling buildings (HDD and CDD) have been calculated over the period
2002 + August 2020 using an independent data set, for two stations data (Tirana and Korc¢a), showing
very high correlation between temperature and energy consumption. This research is aimed at developing
an equation for calculating degree-days from temperature data by exploring the relationship between
degree-days and annual mean temperature, using UKMO method. Results indicate a very strong
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relationship between annual mean temperature and degree-days. Heating and cooling degree-hours are
calculated as the sum of the differences between hourly temperatures and the base temperature.

Material and Method

Cooling and heating degree days/hours can be calculated using various methodology but, in this study,
as based methodology is used UKMO Method®. A huge data base with 19 years (2002-2020) data is used
for this study including data digitalization, data homogenizing and preparing for excel platform according
to WMO. This methodology is based in four equations system (respectively four equations for HDD and
CDD, showed in table nr.1) determined from maximal, minimal and base temperature.

Base temperature takes in consideration the system function heating/cooling, the zooning area
and the outdoor projected temperature. Base Heating Coaling
temperature it’s an important parameter because
the evaluation of energy demand is determinate
directly by base temperature which automatically
indicate the results of heating and cooling degree
days®. In this study as a threshold/base ~_ T
temperature for heating days is the value 24°C  Mmehe |~ Moo ol Mg oo e
while the threshold temperature for cooling days o
is 18°C. g

ST fure
R

o

CIpET fure

NP

- - B - - - \\
Mathematically, degree day is the sumof | = Bl H s N
temperature from difference between the outdoor £/ > .
temperature and threshold temperature (or base | ~| ™~ -~ i
temperature)’ over the tlme' Energy J\Hd_'l.'i_z'_'l.-"- Hoon Midnight Midnight Hoon Midnight

demand/consumption can be calculated by 12(8 - Toia) = V4T~ B) VT e~ B)~ V4B~ Ti)
degree days (based in external daily data,

maximal and minimal temperature) or by degree | AT "

- = ~ -, £ T.
hours (based in hourly temperature data) | £: - - R IS
referring air conditions like uniformly cold day, 5 . . )
uniformly warm day, mostly cold day, mostly "
warm day. Miduaight '.4{:{:0;:..3 Midnight Midnight 14(?[.{::‘]-3) Midnizht

Table Nr. 1. - UK Met Office equations for computing daily HDD & CDD by comparing daily
maximum and minimum air temperatures (Tmax and Tmin) With a base temperature (Toase).

Case Condition HDD/CDD
1 Tmax < Thase (i.€. uniformly cold day) HDD = Thase — Tavg
2 Tavg < Thase < Tmax (i.e. mostly cold day) HDD = [(Toase — Tmin)/2] — [(Tmax — Thase)/4]
3 Timin < Thase < Tavg (i.6. mostly warm day) HDD = (Thase — Tmin)/4
4 Tmin > Thase (i.€. uniformly warm day) No heating is required, so HDD =0
1 Tmax < Thase (i.€. uniformly cold day) No cooling is required, so CDD =0
2 Tavg< Thase < Tmax (i.e. mostly cold day) CDD = (Trmax — Thase)/4
3 Trmin < Thase < Tavg (i.€. mostly warm day) CDD = [(Tmax — Tbase)/2) — [(Toase — Tmin)/4]
4 Trmin > Thase (i.€. uniformly warm day) CDD = Tavg — Toase

Data processing - The meteorological data used for this study refer to the meteorological station of
Tirana and Korca. The data are provided by National Meteorological Monitoring System and the
observations were conducted in accordance with the guidelines and standards of WMO. Maximum and
minimum daily temperatures data for a period of 19 years 2002+2020 were initially digitized, controlled,
verified and processed according standards. Then, they underwent some further processing and in
accordance with certain methodologies enabled the creation of the database for the model used in this
study according to the UKMO methodology and estimates from the hourly data generation. The selected
period was from September 1 to August 31 of the following year, as this enabled the fulfilment of both
the division of the year in the warm and cold part, as well as avoided the problem that complicates the
processing to the leap year®.

In this study, the estimation of (EDD) energy degree days is based on the UKMO method, where besides
it, another platform in Excel has been designed, through which the hourly temperatures for the
meteorological stations of Tirana and Korca have been generated. This platform is based on input data
that are manually determined like base temperature/threshold, respective year to analyze, latitude and
longitude, altitude, station name, then the system automatically calculates the meteorological data of the
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respective year, and the platform automatically generates a set of values and indicators in graphical
format.

Result and discussion

Estimation of cooling degree days for Korga - Various studies prove that the energy consumption for
heating is higher than energy consumption for cooling. What is actually happening nowadays is that
cooling degrees days are experienced an upward trend. In figure Nr. 1 are presented the monthly data of
cooling degree days for the period 2002 + 2020 and it is quite evident how the values of CDD during the
cold period of the year are zero and in the warm period of the year the demand for cooling is normally in
low values, but with an increasing trend, fact which is noticed in annual values of cooling degree days.

Arerage 5 Tears 1 H 5 [ H 6 i 8 3 [ i ] [ " 1] % i |
Nors COD | 2002-2005 | 2003-2004 | 2004-2005 |2005-2006 | 2006-2001 | 2001-2006 | 2005-2009 |2009-2010 | 2010-2011 | 201-2012 | 2012-2013 | 2013-20M | 2014-2015 | 2015-2016 | 2076-2017 |2017-2018 | 2019-2019 | 2019-2020

01 0.0 0.0 0.0 0.0 0.7 0.0 1.2 13 8.6 0.1 0.0 0.0 0.0 0.3 0.2 13 12 0.8

0l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

February 0l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
March 1] 0.0 0.0 0.0 0.0 0.0 00 0.0 0o 0.0 0o 0.0 0o 0.0 0 0.0 0.0 0 0.0
Apiil 0l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

May 05 0.0 14 10 03 0.0 03 0.0 0o 0.0 0o 0.0 0o 0.0 0 0.0 0.0 0 21
dune 135 21 25 1.5 217 273 5.2 1.0 0.0 0.3 14 5.1 17 4.2 0.0 424 | 00 33 5.3
duly 152 16.4 i Lk 16 234 nz 213 Lk 55 521 21 63 | 503 | 338 | 498 | 57 214 | Bd6
August ] 18.2 0.0 4.2 20.2 31 213 6.3 1.8 0.8 62.0 4.0 14 4 307 f 13 60.2 | 7.0 306 | 968
innuzl COD 386 36 77 385 47 EL7 380 330 333 152 | 156 | 116 14 | 852 | 426 | 1516 | 141 570 | 196

Figure Nr.1. - The presentation of CDD data generated for the period 2002 + 2020 according to the UKMO
model for Korga.

Estimating cooling degree days for Tirana - Referring to the monthly average temperatures the period
May — until 31 September can be considered as a period where cooling is needed for Tirana, the monthly
average temperatures are respectively for May 18.4°C and September 21.4°C. From the analysis made
for the period 2002-2020 cooling degree days are experiencing an increasing trend like the rest of Europe.

Combined ber of trovical niehts with © rures (> 20 O) Figure Nr.2 - Number of
ompined numaber or tropical nignts wi emperatures -
and days with temperatures (> 35 ° C) during the summer season d_ayslnlghts | | thr?'t
for meteorological station Tirana. Slmu_t?‘neousy co_mp Ete_ the
© 35.0 condition of tropical nights
S8 30.0 = 2 +6.0 and maximum temperature
£ 3 25.0 z % above 35.0°C for Tirana.
=
Er. 20.0 18
= o o
g0 150 ) K. ... Although without new
é% 100 ;. K7 e ' 1 records the temperatures
Sg &0 I i I I i I I I 1 I have increased and this
0 g A
X = phenomenon is  being
N OO =< W) W M~ O O © ™ (N M =< D © M~ 00 M © H
SXSSSSSS5883333335g3 (aaed by anoe
= indicator which 1s the
YEARS combination  of  two

conditions, overnight temperatures above 20°C and daytime temperatures above 35°C, look at figure nr
2. During summer 2020, are recorded 38 tropical nights and 17 days with temperature >35°C. During the
period 2002-2020 the combined number of days with temperatures above 35°C and above 20°C at night
the, turns out to have increased by +6.0 compared with the norm value. This indicator indirectly confirms
the change that CDD values are undergoing from year to year. July is the month with the highest average
temperature for Tirana, but in the last years the warm month is shifting to the August.

The estimation of energy consumption according to the cooling degrees days is realized taking into
account not only the threshold temperature of 18.0°C that has been taken in this study, but also other
reference values. A very important element is the thermal insulation of the exterior walls of buildings
because they reduce heat losses by 70-80%, an important element that should be taken into consideration?.
Therefore, energy consumption as an element treated in the complex does not depend only on the energy
degrees days in particular but on many factors like meteorological elements of the area where it is
construct or designed the system. For Tirana with 99% security the need for cooling translated in degree
days, will be 495 CDD.
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Estimation of heating degree days for Kor¢ca — Based in study results it is evident that the demand for
heating in the Korga region it’s needed almost "all" the year. According engineers, the period October-
May is taken into consideration as the period where heating is considered necessary, but in the concrete
case when we discuss a cold region as Kor¢a may have an exception. The coldest month turns out to be
January which mainly holds the highest monthly values of heating degrees days. The record with the
coldest January from the analyzed period is January 2012, respectively with 718.9 HDD. High HDD
values indirectly express a high consumption and demand for energy during the cold period of the year.
Unlike CDDs which have a growing trend the opposite is happening with HDDs. Rising average
temperatures globally is reducing the need for heating during the cold season. If we refer to the annual
reference norm 2856 HDD, since 2012 aren’t recorded values above the norm. The year 2011+2012 holds
the record for the entire analyzed period, respectively with 3552.6 HDD/year. Korca on average is
estimated to accumulate 2500+3000 HDD® values which according to the results obtained from
calculations for the last decades are expected to be replaced by new norm due to changes in air
temperature. The need for heating is normally conditioned in the period October-May where there is the
highest demand for energy. With 99% security for a full year Korca needs 3104.8 HDD.

Index values of HDD accoding UKMO with different percentages of security for Korga

Index values UKMO for HDD (in °C)

50 60 70 80%  90% 95

Figure Nr. 3. — Annual average values of HDD with different percentage of security for Korca.

Estimation heating degree days for Tirana — Tirana in recent years is recording average monthly
temperatures above the norm. For 2019+2020 period, for the cold season of the year, temperature of
November and December 2019 reached values above the norm respectively +4.5°C and +2.4°C, while
for year 2020 January reached +1.0°C above the norm, February +2.4°C and March +2.5°C. Yearly HDD
values are presented at the figure Nr.3, where is evident the decreasing trend of annual values of heating
degrees days. Referring to the norm reference value 1331.2 HDD, from 2010 until today, the only year
which has recorded values above the norm is 2016-2017, respectively 1558.0 HDD. The month with the
highest heat demand is January with a monthly average value of 314.9 HDD, followed by February with
291.2 HDD. For different percentage of security are calculated the values of heating degrees days. Based
on the multi-year average for the studied period Tirana with 99% security the maximum value of heating
degree days is as 1612.0 HDD. Tirana is part of the area with less than 1500 HDD, but the trend is
showing that Tirana is exceeding the value of 1500 HDD®.
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Figure Nr.4. — Annual values of HDD for period 2002+2020 for Tirana.

Conclusions - Climate change, global warming, seasons shifting or daresay weather madness is affecting
also the prediction about energy demand thereby new analyses and calculations about energy degree days
are required. To many world evaluations have concluded that cooling degree days have an increase
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especially this is more evident in cold religions and heating degree days are experiencing a decrease over
the world. Tirana and Korca two different climatic regions in different values also representing the same
conclusions. Tirana’s requirement for heating during the cold season is going toward a minimum day
needed for heating and this is doing evident from year to year while the cooling degree days have an
increase and also, we have a shift in cooling period. As a climate zone with 1500 HDD, nowadays (2020)
Tirana register 1013.4 HDD. About Korga, if we referee all the year daresay that needed for heating is
necessary almost all the year, but in the last years as we show in the graphs this period is being shortened
and the cooling degree days are being added. Korca as a climatic zone with 25003000 HDD, nowadays
values are under 2500 HDD where the last year reached 2248.8 HDD. With 99% security annual value
of HDD for Tirana is 1612.0 and for Korga 3104.8 HDD.

TIRANA
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Figure Nr. 5. - Graphic presentation of daily energy degree data (for heating and cooling), from September 1
until August 31 for Tirana.
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I "nformacione shkencore / Scientific information

Inteligjenca Artificiale. Parashikimi i Motit - Derivat i Al.

Kur ndeshet fjala “Inteligjencé Artificiale”, mos mendoni
menjéheré pér njé robot me tiparet e njeriut, mendoni thjesht

njé algoritém. Njé algoritém nénkupton udhézime rigoroze entarsainig look
té ndjekura hap pas hapi nga njé mendje precize si¢ mund té unocked by mamyng
jeté kompjuteri. Né vetvete njé algoritém nuk éshté mé i sl

STEVEN D. LEVITT

CO-AUTHOR OF FREAKONOMICS

zgjuar se njé “trapan elektrik; por bén digcka shumé mé té
miré, duke nisur gé nga renditja e disa numrave apo deri te
kérkimi i disa imazheve té kéndshme té kafshéve. Ajo cka
pérbén njé ndryshim madhor éshté bashkimi i disa
algoritmeve né njé ményreé té zgjuar, pér té prodhuar njé Al.

Sistemet moderne té inteligjencés artificiale, si

NICK POLSON AND JAMES SCOTT

makinat gé ecin pa shofer apo njé “ndihmés elektronik” né HOW ARTIFICIAL
shtépi jané shumeé té reja né skené. Do ishte shumé befasuese WRGEE o
AND HOW WE CAN

nése do mésonit se shumé nga kéto ide madhore té Al né fakt HARNESS ITS POWER

jané shumé té hershme, ndér shekuj té vjetra, ku paraardhésit e

tané kané punuar mbi kéto ide, duke arritur ti japin jeté atyre.

Shembulli i makinés gé léviz pa shofer éshté njé nga ideté

shekullore, e cila pér heré té paré u bé publike nga Google né vitin 2009, por gé njé nga ideté
kryesore té funksionimit té tyre u zbulua nga njé ministér Presbyterian né vitin 1750.

Dikur algoritmi mé i réndésishém né jetén toné dixhitale ka gené “kérkimi”, i cili pér
shumicén nga ne nénkupton né ditét e sotme “Google”. Algoritmet kryesore té sé ardhmes kané
té béjné me “sugjerimet” dhe jo “kérkimet”. Kérkimi éshté i ngushté dhe i kufizuar; duhet té
dimé cfaré té kérkojmé bazuar né njohurité dhe eksperiencat tona té limituara. Sugjerimet nga
ana tjetér jané té shumta dhe té pakufizuara; ato mbéshteten né njohurité dhe eksperiencat e
shumta t€ miliarda njerézve né mbar€ botén. Motorét e kérkimit jané si “doppelganger software”,
té cilét né njé té ardhme té afért do té njohin preferencat tona mé miré nga sa mund ti dimé veté
ne, té paktén me vetédije. Patjetér gé pas gjithé kétyre motoréve sugjerues ka njé matematiké
shumé té sofistikuar.

Parashikimi i motit dhe sistemet globale té sinoptikés, e jo vetém, jané produkte té njé
zinxhiri algoritmesh, pra jané njé lloj Al. Né matematiké, njé probabilitet i kushtézuar éshté
shansi gé njé ngjarje mund té ndodhé, duke patur parasysh se disa ngjarje té tjera, qé kané lidhje
me té kané ndodhur mé paré. Shembull i shkélqyer éshté parashikimi i motit. Nése véshtroni
jashté né méngjes dhe shikoni reté gé po pushtojné giellin, mund té supozojmé se shiu po afron
dhe njé cadér do ishte e nevojshme né kété rast. Né& fushén e inteligjencés artificiale, ky
paragjykim shprehet si njé probabilitet i kushtézuar si p.sh., “probabiliteti i kusht€zuar pér reshje
shiu két€ pasdite sipas reve g€ jan€ né€ qiell né méngjes, shté 60%”. Probabiliteti 1 kushtézuar
(probabiliteti i njé ngjarje [A], duke patur parasysh gé njé ngjarje tjetér [B] ka ndodhur) éshté se
si njé sistem i Inteligjencés Artificiale shpreh parashikimet né njé ményré qé pasqyrojné té
integruara njohurité e tyre té pjesshme. Shkencétarét gé deshifrojné té dhénat i shkruajné kéto
informacione né ményré mé té pérshtatshme: P (shiu kété pasdite | reté kété méngjes) = 60%. P
nénkupton probabilitetin, vija vertikale nénkupton “e dhéné” ose “kusht”. Pjesa n€ t€ majté té
vijés vertikale éshté ngjarja pér té cilén ne jemi té interesuar. Pjesa né té djathté té vijés éshté ajo
cka ne dimé, ose e quajtur ndryshe “kushtézuesi i ngjarjes”: ajo ¢cka ne besojmé ose supozojmé
té jeté e vérteté.

Pérktheu dhe pérshtati né gjuhén shqipe pér kété buletin Ing. Elsuida Hoxha nén drejtimin e
Prof.Dr. Petrit Zorba. (Credits: “AIQ”, Author. Nick Polson & James Scott).
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Pamje gjaté natés e kontinentit Europian ku evidentohet ndri¢imi né zonat urbane. Mé
daté 21 dhjetor 2020 shénohet solstici diméror dhe nata mé e gjaté. Né gjerésité
gjeografike ku ndodhet vendi yné ajo arrin mbi 14 oré ndérsa, prané polit té veriut
shénon 24 oré. Pér Tiranén ishte 14 oré, 48 minuta e 40 sekonda.

Night view of the European continent where lighting is evident in urban areas.
December 21, 2020 marks the winter solstice and the longest night. In the latitudes
where our country is located, it reaches over 14 hours, while near the North Pole it
4y marks 24 hours. For Tirana it was 14 hours, 48 minutes and 40 seconds.
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