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Secetele se refera la perioade
de timp cu conditii de umiditate
semnificativ sub media
normala, care acopera de obicei
suprafete mari, in timpul carora
limitarile Tn disponibilitatea apei
duc la efecte negative asupra
diferitelor componente ale
sistemelor naturale si
sectoarelor economice.

Definitia secetel

IPCC 2021
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Ce?

limitarile Tn disponibilitatea apei
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Cand?

la perioade

A —— A de tim
De la cateva zile si saptamani, P
Pana la cateva luni,
—i
Chiar la céativa ani.
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Cand/unde?

conditii de umiditate
semnificativ sub media

normala
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Seceta vs. Ariditate

Seceta: stare temporara de Ariditate: caracteristica climatica
uscaciune anormala permanenta*
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Seceta vs. Ariditate

Secets Ariditate

Situatia la 2025-09-01 — Observatorul european al secetei (EDO) (Zomer, R.J., Xu, J. & Trabucco, A, 2022)

>

Warning
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Ce este seceta

la efecte negative asupra
diferitelor componente ale
sistemelor naturale si
sectoarelor economice.
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Cuprins

2. De ce studiem secetele?
a) Impacturi asupra ecosistemelor
b) Impacturi sociale
c) Impacturieconomice
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Impacturile secetel

Ecosistem

o Stres si pierdere a vegetatiei
o (Powers et al., 2020)

Imagini satelitare ale impactului ™=
secetei asupra acoperirii vegetale =
(Cappucci, 2022) &
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Impacturile secetel

Ecosistem
o

O

Incendii de vegetatie
(Littell et al., 2016; JRC 2023)

||||l||\\|\\
.\

\
= European
% Commission

The Joint Research Centre: EU Science Hub

Home > JRC news andupdates » The EU 2022 wildfire season was the second worst on

NEWS ANNOUNCEMENT | 2 May 2023 | Joint Research Centre | 3 min read

The EU 2022 wildfire season was the second

WorS‘t on record Sezonul incendiilor de vegetatie din UE din 2022 a fost al doilea cel
mai grav inregistrat vreodata
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Impacturile secetel

In fiecare an, se pierd suficiente calorii din
W cauza secetelor pentru a hrani intreaga
populatie a Germaniei (Banca Mondiala, 2017)
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Impacturile secetel Sociale

Numarul dezastrelor raportate si al deceselor
@ intre 1970-2019 (WMO 2021)

Numarul dezastrelor Numarul de decese
Total=11072 Total =2 064 929

4% 6%

35%

44%

16%
Furtuna
M Drought Extreme temperature M Flood I Landslide B Storm B Wildfire
Seceta Temperaturd extrema Inundatie Alunecare de teren Incendiu de vegetatie
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Impacturile secetel Sociale

4§ UNIVERSITE

%/ DE GENEVE
MEDIAS Press releases  Resources  Press Review  Filming at UNIGE ~ Our miss
2017

Conflicte, tulburari

] Drought — a cause of
sociale si prabusire . ;
societals rlotS Seceta — o0 cauza a revoltelor

(Lucchetti, 2017)

Download PDF version
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Impacturile secetel Economic

\ﬁ' i 7' Transport si lanturi de aprovizionare perturbate

Lo Restrictii industriale si energetice privind utilizarea apei

€he New Jork Times

European Heat Wave What to Know  Maps  Wildfires  Paris Braces for the Future  Spain’s Old Ways of Coping  Managing Extreme Heat

Europe’s Scorching Summer Puts
Unexpected Strain on Energy Supply

The dry summer has reduced hydropower in Norway, threatened
nuclear reactors in France and crimped coal transport in
Germany. And that’s on top of Russian gas cuts.

Vara torida din Europa pune o presiune neasteptata
asupra aprovizionarii cu energie.
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Ce este seceta”?

Seceta nu este doar o lipsa de ploaie -
este un hazard complex, definit relativ
la conditiile normale, cu efecte care
se propaga in tot sistemul. Si,
esential, nicio regiune nu este imuna.
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Cuprins

3. Diferitele tipuri de seceta
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Mecanisme fizice

7

Water accumulation
in the atmosphere
and cloud formation
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Mecanisme fizice

Water deficit in the /’—\

atmosphere Precipitation
deficit
4
f Reduced .0.
s evapotranspiration °s
. »
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2 Depleted

reservoir
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Tipuri diferite de seceta
u / Seceta \

meteorologica
Water deficit in the ..
atmosphere Precipitation  Deficitde
deficit precipitatii

* Deficit de vapori

de apa /

Reduced
evapotranspiration

4
u
.

.

L4 | 2
L
s’ %0

L

*

Depleted
reservoir

é
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Tipuri diferite de seceta
\J

Seceta
meteorologica

Water deficit in the /\
atmosphere Precipitation
deficit
=
8 S !
]
f Reduced ,“ © / o . o \
s  evapotranspiration ., _g Seceta agricola
Yoy = * Depletia
Depleted o . fer g .
- reservoir - umiditatii solului
[

* Stres al vegetatiei

* Reducerea
randamentului
culturilor

o /
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Tipuri diferite de seceta

e ™
u Secet3
meteorologica
\. y,
Water deficit in the /\ L 4
atmosphere Precipitation e A
deficit Seceta agricola
4 . y,
.O
f Reduced 3 v
s evapotranspiration : e / \
. & Seceta hidrologica

Depleted

Time (duration)

reservoir * Reducerea
debitului sia
scurgerii de
suprafata

e Scaderea
nivelului apelor
subterane /

rezervoarelor/
k lacurilor/ etc. /
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Tipuri diferite de seceta unispr, 2009)

PN
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Cateva
saptamani =
cateva luni

Seceta

meteorologica o . . .
Seceta socio-economica

Céateva luni— = , e a .
: It o k) : * Dezechilibruintre cerere si
mai multe _E=N + 3 ol y o
luni I © Seceta agricola oferta pentru o anumita
uni > y o
5 =) resursa de apa
) O
= £ : .
Luni pana la i= = v * Tendintele populatiei si
ani Seceta hidrologica urbanizarii afecteaza cererea
* Seceta afecteaza oferta

/
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Tipuri diferite de seceta

[ Seceta fulger ]

PN
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Zile panala

saptamani

Céateva -
saptamani — Seceta. ]
pana la cateva meteorologica

luni

E \ 4
Céateva luni O _ .
panalamai — © Seceta agricola
. -]
multe luni <)
()
.g \ 4
AN =
Lunipanala _ Seceta hidrologica

ani

[

L Seceta socio-

economica
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Cuprins

4. Monitorizarea secetei
a) Detectarea secetei-indici de seceta: SPI
b) Altiindici standardizati
c) Instrumente online pentru monitorizarea secetei
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De ce avem nevoie de indici de seceta?

By
beorpaa
Cpbuja
Data from Dumitrescu, A. et al. (2025)
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De ce avem nevoie de indici de seceta?

Cluj-Napoca Precipitation Precipitatiile din Cluj-Napoca

250

200

150 +

Precipitation (mm)

T T T T T T T T T T T T T T T T T T T T T
1919 1944 1969 1994 2019
Date
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De ce avem nevoie de indici de seceta?

Cluj-Napoca Precipitation Precipitatiile din Cluj-Napoca
250 —

200

150 +

Precipitation (mm)

T T T T T T T T T T T T T T T T T T T T T
1919 1944 1969 1994 2019

Date
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De ce avem nevoie de indici de seceta?

Cluj-Napoca Precipitation  Precipitatiile din Cluj-Napoca

250 ~
200 +
E
E 1501
=
2
4
8
=
L)
k
T T T T T T T T T T T T T T T T T T T T T
1919 1944 1969 19594 2019
Date
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Indici de seceta
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Multi-scalari

Functioneaza la diferite scari temporale

Ofera valori comparabile intre regiunile

Comparabili climatice

Usorde Usor de corelat cu impacturile observate
interpretat (praguri, severitate)

Accesibili Pot fi calculati din date disponibile
Sensibili Reactioneaza clar la deficitele de apa

‘Centro Euro-Mediterraneo
sui Cambiamenti Climatici
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Frequency

4\3-?_"0 SCEWERO

Indicele standardizat al precipitatiilor (SPI)

(McKee et al., 1993)
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o
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Date brute de
precipitatii

@R [INIVERSITATEA
&’/ DBABES-BOLYAI

0.006 -

0.005 4
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Accumulated precipitation (mm)

Se acumuleaza
precipitatiile pe o
perioada aleasa

0.004 4
>
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‘Centro Euro-Mediterraneo
sui Cambiamenti Climatici
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STRENGTHENING THE RESEARCH CAPACITIES
FOR EXTREME WEATHER EVENTS IN ROMANIA

0.006 4 — ;igﬁliiionnm
N 0.004
% 0.003
=
0.002 A
0.001 1
0000 100 200 300 400
Accumulated precipitation (mm)
Se obtine probabilitatea
cantitatii de precipitatii
pentru perioada aleasa
(fndeco 34

Frequency
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SPI : Indicele standardizat al precipitatiilor

Multi-scalari Functioneaza la diferite scari temporale V
- Ofera valori comparabile intre regiunile
Comparabili ) :
climatice

Usor de Usor de corelat cu impacturile observate

interpretat (praguri, severitate)

Accesibili Pot fi calculati din date disponibile V

Sensibili Reactioneaza clar la deficitele de apa
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Definitia secetei SPI

_ SPIrange  Condition | [ ” P
04~ ' i 1 [ i
SPI =2 Extremely wet 0.35/- i i E
15> SPI>2 | Severely wet 03 o o
1>8PI=>15 Moderately wet % 0:’5: E i / \\ ;
1> SPI> -1 Normal . | 68% \

—1 = S8PI > —-1.5 Moderately dry 0.1k E ! o E
—15>SPI > —2 | Severely dry o5t 72088 Gl P

-2 > SPI Extremely dry % 2%.'2 : 11 0 l1 | !’ 3

SPI
(Keyantash & National Center for Atmospheric Research Staff (Eds)., 2025)
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SPI : Indicele standardizat al precipitatiilor

Multi-scalari Functioneaza la diferite scari temporale V
- Ofera valori comparabile intre regiunile
Comparabili ) :
climatice

Usor de Usor de corelat cu impacturile observate V

interpretat (praguri, severitate)

Accesibili Pot fi calculati din date disponibile V

Sensibili Reactioneaza clar la deficitele de apa
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Index Value

@4&% SCEWERO STRENGTHENNG THE RESEARCH CAPACITIES
Detectarea secetel folosind teoria seriilor continue
(,,;yun theory”)

— == Drought threshold Pragul secetei
21 —— Zero Line e
1 .
0
Durata
Duration
_1 . i < N . - I
Severity =
/
Are a severitate
=27 .. _ Severity
Severitate = Arie Intensity = :
Duration
durata
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SPI : Indicele standardizat al precipitatiilor

Multi-scalari Functioneaza la diferite scari temporale V
- Ofera valori comparabile intre regiunile
Comparabili ) :
climatice

Usor de Usor de corelat cu impacturile observate

interpretat (praguri, severitate)

Accesibili Pot fi calculati din date disponibile V

Sensibili Reactioneaza clar la deficitele de apa
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S P E I Water accumulation

in the atmosphere

(Vicente-Serrano et al., 2010) and cloud formation

* Aplicarea procesului de
standardizare la:

* D = precipitatii— PET

* unde PET este
evapotranspiratia
potentiala

oz

vapotranspiration

* |ain considerare efectul

.. o
temperaturii asupra . - .
ciclului apei :
P 4 4 soil g e .
é
()
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0

Seceta agricola — SSI v e

in the atmosphere

(Sheffleld, ). & WOOd, E.F.’ 2008) and cloud formation

* Aplicarea procesului de
standardizare la
umiditatea solului

e Lao
anumita adancime

= . in intregul
profil de sol

* Plantele diferite utilizeaza ]
adancimi diferite ale .
umiditatii solului ., S:“ ‘ b D

 Depinde de lipsa datelor

. . Moisture (@
si de ipotezele modelului J ¢

é
R INIVERSITATEA JUSTUS-LIEBIG- _ Universiteit - Funded by
M @emec  “muweste  [BR Wniversitelt  (ndeco 41

Grant Agreement 101159497

‘ Evapotranspiration
|




PN
] SCEWERO

Seceta hidrologica —

SRl si SGI

(Shukla, S. & A. W. Wood, 2008;

Bloomfield, J. P. & Marchant, B. P,,

2013)

* Aplicarea procesuluide
standardizare la
= Scurgere (runoff)
e Nivelul
apelor subterane

* Dificultati legate de date

* Proces foarte localizat

Q Centro Euro-Mediterraneo
sul Cambiamenti Climatici
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Water accumulation (
in the atmosphere L
and cloud formation

0

b5 A0
5 0

‘ Precipitation
- Evapotranspiration

e =S4 .

- Reservoir

()
o

é
g & Soil ¢
Moisture
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X
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Monitorizarea secetei In practica: exemplu din
2022 _

3
L 1 3
0

-1

-2

-3
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Instrumente si resurse online pentru monitorizarea
secetel

Sustainability Nexus Analytics, Informatics, and Data (AID) Programme

HOME  ABOUT AID MODULES

https://www.sustainabilityaid.net/drought

NIVERSITATEA cImccC JUSTUS-LIEBIG-_ Universiteit Funded by
EABESH-SBULYAI 0 e T citssen 4 Antwerpen Lndeco 44 the European Union

Grant Agreement 101159497




; STRENGTHENING THE RESEARCH CAPACITIES

] SCEWERO FOR EXTREME WEATHER EVENTS IN ROMANIA
¢ \
&) UNU
pNS:74
Sustainability Nexus Analytics, Informatics, and Data (AID) Programme N

HOME  ABOUT AID MODULES

https://www.sustainabilityaid.net/drought
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Instrumente si resurse online pentru monitorizarea
secetel

European Drought Observatory

Layers @

Indicators Context

I Drought

7
v Combined Drought Indicator v.4 P
Combined Drought Indicator (CDI) g 4
v4.0 .
2025-06-11 to 2025-06-20 «nlns Kz i
[__JNo Drought and Recovery CDI v.4 w 1
(] CDI v.4 Computation Domain iy 9:!
& Ayt

[_JSnow Mask

\:l Meteorological Drought Tracking

} ETRS89-LAEAEuropg
L < |1 lon, lat: -65.2584, 50.88

Layerinfo A \ G ) e 7 —- @ ! S
form , s 1 OF .. —
https://drought.emergency.copernicus.eu/tumbo/edo/map/
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Instrumente si resurse online pentru monitorizarea
secetel

Global Drought Observatory

Layers

Indicators Context

| Precipitation
~/ ) Precipitation

) 10-day cumulative Precipitation ‘O ‘
(ERA5) ‘

() Monthly Precipitation (GPCC) {03

( w 10-day cumulative Precipitation o
(CHIRPS)
( w Mean Annual Precipitation (GPCC)

(O)SPIERA5 Short Term (SPI-3)
(O SPIERAS5 Long Term (SPI-12)

( 7 Average Monthly Rainfall (ERA5)
() Mean Annual Precipitation (ERA5)

(@) SPIGPCC (SPI-3)
"~ 2025-06-01 to 2025-06-30 «ala

( w SPI CHIRPS Short-term (SPI-3)

( 7 ) SPI CHIRPS Long-term (SP1-12)

€L} | ionlat:-967500,895315
Layerinfo A ) 2000 km

https://drought.emergency.copernicus.eu/tumbo/gdo/map/
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Instrumente si resurse online pentru monitorizarea
secetel

Make
Map

GET MAP LAYER

Visualization Layer ()
|Raster v|

a

Make o —— : . mm
Graph 2 Precipitation Index (SPI) (GPM) 25 20 15 12 -07 05 05 07 12 15
2024-05-02 to 2024-06-01, standardized from 2001 - 2024

(Non-Parametric distribution)

Yoo TSl

Standardized Precipitation Index (SPI)

Variable (2)
Type: Search Datasets
[Climate & Hydrology v|
Dataset: (2)
[ GPM - 11km - Daily vl
Variable: (2)
| Standardized Precipitation Index (SPI) v|

Computation Resolution (Scale): (2)
11000 m (1/10-deg)

Processing (2)

Statistic (over day range): (3)

[No Statistic v
Calculation: ()

=

https://app.climateengine.org/climateEngine
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Instrumente si resurse online pentru monitorizarea

secetel

Handbook of

Drought Indicators and Indices

https://www.drought.gov/documents/handbook-drought-indicators-and-indices

49 (5]
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Table 1. Indicators and indices listed in this handbook

Page Ease of Input

Additional information

use parameters

Aridity Anomaly Index (AAI) n P, T, PET,ET  Operationally available for India
Deciles 11 @ P Easy to calculate; examples from

Australia are useful
Keetch-Byram Drought Index 12 Green JIA Calculations are based upon the
(KBDI) climate of the area of interest
Percent of Mormal Precipitation 12 Green M4 Simple calculations
Standardized Precipitation Index 13 | P Highlighted by the World
(5PL) Meteorological Organization as a

Weighted Anomaly Standardized 15 Green JUAI
Precipitation (WASP)

starting point for meteorological

drought monitoring

Uses gridded data for monitoring
drought in tropical regions

Selyaninov (HTC)

@decp
¢ it

Aridity Index (Al) 15 PT Can also be used in climate
classifications

China Z Index (CZI) 16 P Intended to improve upon 5P| data

Crop Moisture Index (CMI1) 16 PT Weekly values are required

Drought Area Index (DAI) 17 P Gives an indication of monsoon
season performance

Drought Reconnaissance Index 17 PT Monthly temperature and

(DRI) precipitation are required

Effective Drought Index (EDI) 18 P Program available through direct
contact with originator

Hydro-thermal Coefficient of 19 PT Easy calculations and several

examples in the Russian Federation
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Index name: Standardized Precipitation Evapotranspiration Index (SPEI).
Ease of use:

Origins: Developed by Vicente-Serrano et al. at the Instituto Pirenaico de Ecologia in Zaragoza,
Spain.

Characteristics: As a relatively new drought index, SPEI uses the basis of SPI but includes a
temperature component, allowing the index to account for the effect of temperature on drought
development through a basic water balance calculation. SPEI has an intensity scale in which both
positive and negative values are calculated, identifying wet and dry events. It can be calculated
for time steps of as little as 1 month up to 48 months or more. Monthly updates allow it to be
used operationally, and the longer the time series of data available, the more robust the results
will be.

Input parameters: Monthly precipitation and temperature data. A serially complete record of
data is required with no missing months.

Applications: With the same versatility as that of SPI, SPEI can be used to identify and monitor
conditions associated with a variety of drought impacts.

Strengths: The inclusion of temperature along with precipitation data allows SPEI to account for
the impact of temperature on a drought situation. The output is applicable for all climate
regimes, with the results being comparable because they are standardized. With the use of
temperature data, SPEIl is an ideal index when locking at the impact of climate change in model
output under various future scenarios.

Weaknesses: The requirement for a serially complete dataset for both temperature and
precipitation may limit its use due to insufficient data being available. Being a monthly index,
rapidly developing drought situations may not be identified quickly.

Resources: SPEl code is freely available and the calculations are also described in the literature,
http://sac.csic.es/speif.

Reference: Vicente-Serrano, 5.M., 5. Begueria and |.I. Lopez-Moreno, 2010: A multi-scalar

drought index sensitive to global warming: the Standardized Precipitation Evapotranspiration
Index. Journal of Climate, 23:1696-1718.

https://www.drought.gov/documents/handbook-drought-indicators-and-indices
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Cuprins

5. Tendintele secetel
a) Tendinte istorice
b) Tendinte viitoare
c) Tendinte viitoare ale riscului
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the European Union

Grant Agreement 101159497

AR NIVERSITATEA TV Universiteit
©) N omee  “powese (B4 Aniwerpen  ((ndeco 51



PN

A?Za SCEWERO

STRENGTHENING THE RESEARCH CAPACITIES
FOR EXTREME WEATHER EVENTS IN ROMANIA

Tendintele secetel — istorice

Indicele Standardizat al Precipitatiilor (SPI-12)

Standardized Precipitation

Indicele Standardizat al Precipitatiilor—Evapotranspiratiei (SPEI-12)

Standardized Precipitation-
Evapotranspiration Index (SPEI-12)

Significant trends -
Non-significant trends

-6 -4 -2 0
No data

2 4 6
Severity (o / 10 years)

Figure 11.17 in IPCC, 2021: Chapter 11. In: Climate Change 2021: The Physical
Science Basis. Contribution of Working Group | to the Sixth Assessment Report of
the Intergovernmental Panel on Climate Change
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Tendintele secetel — climatul viitor

Putem analiza si caracteristicile
evenimentelor de seceta...
cum ar fi durata

Figure 2-4 a) from Tabari & Willem (2022)

A [mon/decade]

A G 2 af @
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Tendintele seceteil — climatul viitor

Putem analiza si caracteristicile - o

evenimentelor de seceta...
cum ar fi durata sau frecventa

f f‘ l."\’ >
s s 4 by
. . . o . ;; g
Figure 2-4 b) from Tabari & Willem (2022) 1.5 & -
e e >_}%‘ = '3‘“—'»_, = S
::/ + A «z’;.i s ,;‘# ll’ ;"' g
A [evidecade] Ty N P
= 8 - { ¢/ . vy N AL
f ! ) 4 { Vg A
-2 - 1 0 1 2 I /", S /" (J ~ | : \ . ’vv‘( [ = ‘.) A
{,‘ ;‘.; / ./ DN q /;’ o L‘ . \ & £M ‘_/;'r
2° L{t = ] ) & 3 L"(- = ‘ i P
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Impacturi sirisc (IPCC ARS)

Hazard
(Pericol)

Expunere

—  |mpacturi

Vulnerabilitate
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Tendintele secetei —risc viitor

Seceta moderata Seceta severa Seceta extrema

Moderate drought Severe drought Extreme drought

Risk factor

Figure 4 in Tabari, H. & Willems, P., 2023 : Dezvoltarea durabila reduce substantial riscul impacturilor viitoare ale secetei
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Tendintele secetei —risc viitor

Seceta moderata Seceta severa Seceta extrema

Moderate drought Severe drought Extreme drought

Risk factor

Figure 4 in Tabari, H. & Willems, P., 2023 : Dezvoltarea durabila reduce substantial riscul impacturilor viitoare ale secetei
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Tendintele secetei —risc viitor in Romania

Seceta moderata Seceta severa Seceta extrema

Moderate drought Severe drought Extreme drought

7 - W =

-

SSP1

SSPS

0.25 0.5
Risk factor
Figure 4 in Tabari, H. & Willems, P., 2023 : Dezvoltarea durabila reduce substantial riscul impacturilor viitoare ale secetei
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Countries with increasing risk Countries with decreasing risk
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Figure 5 in Tabari, H. & Willems, P., 2023 : Dezvoltarea durabila reduce substantial riscul impacturilor viitoare ale secetei
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Cuprins

6. Perspective viitoare
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Perspective viitoare - tipuri de seceta

* Seceta rapida (Flash drought)
e Seceta multivariate
e Secete socio-economice

o
o0 o0
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Perspective viitoare —risc si impact

Hazard
(Pericol)

Expunere

e Cadrul derisc
=" Expunere
= \Vulnerabilitate

» Impacturi

* Impacturi
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