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> IPMA:: Droughts in Portugal

Mainland Portugal is located in south-western Europe, and has a mild Mediterranean
climate, susceptible to the occurrence of regular drought episodes.

\ _an - ' Climate and water availability
S B Average precipitation: 960 mm/yr (70%
o o between October and March)

e | Senewd b_‘:v-v

N L N Average temperature: 7°C (inner central

o] highlands) to 18°C (southern coast)
paie| ¥ )
‘ Total run-off: 30,700 hm?/yr
S Infiltration: 6,000 hm>/yr

Fifteen main river basins grouped into
5 River Basin Authorities
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Droughts in Portugal

Percentage of the territory in severe and extreme drought - meteorological index PDSI

Higher frequency of dry periods in late :
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winter, spring and summer malnly in 900
the southern region of mainland 00
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Percentagemdo territorio de Portugal Continental nas classes de seca severa e extrema do indice PDSI

* 5 severe events since 2000

* 2004/2005 - the most severe: ~40% of
the territory with 9 consecutive months
in severe and extreme drought.
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Droughts
monitoring using
in situ data and
models

Droughts
monitoring using
information
from satellites

Drought Monitoring

(Soil Moisture Index)
(Palmer Drought Severity Index)

(Standardized Precipitation Index)

(Vegetation Health Index)

(Fraction of Absorbed
Photosynthetically Active Radiation
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Drought Monitoring Using in Situ Data

Historical data series
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Daily monitoring

Lisboa f Gago Coutinho

Temperatura do ar
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Prec 1971-2000: 64.7mm
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Valores didnos de evapotranspiragdo e referéncia (ET0) - Meia por conceino
tec 14 jun 2022

=
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Main Drought Indexes

PDSI - Abril 2022

PDSI - Palmer Drought PDSI - April 2022
Severity Index = A
@ Implemented and
calibrated for the SPI - Standardized

Precipitation Index

climate conditions of
Mainland Portugal.

Espanha

: 2 i 2 e m Input: Precipitation
@ Input: Temperature : *  from IPMA’s weather
Precipitation from : stations
IPMA’s weather ° L .
stations - m Historical data series >
upices 40 years
e : o
@ Historical data series " | :  mTime step : monthly
> 40 years S s

m Output:SPI 1, 3,6,9,

Time step : monthly

Results:
meteorological
station ; municipality

N

12, 18,24 m

m Results:
meteorological
station, hydrological
basins
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Main Drought Indexes

Soil Moisture Index (SMI)
ECMWEF product available in graphical format

® The graphical information comes from the
High Resolution Model (HRES),

® SMI varies between the permanent wilting
point (PWP) and the field capacity (CAP)

#® Data series since 2010
@® Resolution 0.15 ° for Europe.

@® Time step: Daily (at 12-hour intervals up to T + 24
and then 24 hours up to T + 240)
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> IPMA

Percentagem de dgua no solo
28/05/2022
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https://www.ecmwf.int/en/forecasts/charts/catalogue/w_soil moisture



https://www.ecmwf.int/en/forecasts/charts/catalogue/w_soil_moisture
https://www.ecmwf.int/en/forecasts/charts/catalogue/w_soil_moisture

Vegetation Products — Satellite obs

/ﬁ\ |PM ts Portugués
do Mare da
v Atmosfera
Vegetation Health Index — VHI v
# Designed to be a proxy of vegetation response on Prous ¥
o soil moisture conditions (VCI) 19,7 DS s
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@ Data series since L X P ARE v
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Based on: Kogan et al,
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FAPAR
Fraction of Absorbed Photosyntheticall
Active Radiation

#® Indicator of the health of vegetation

#® Defines the fraction absorbed by the green
parts of the canopy, and thus expresses the
canopy's energy absorption capacity

Sensor: SEVIRI

Temporal Frequency: 1 day
Spatial resolution: SEVIRI

https://landsaf.ipma.pt/en/
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> IPMA

Valores da fragado da radiagao fotossinteticamente ativa absorvida (FAPAR)
28/05/2022
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Drought Monitoring
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Previsdo do Risco de Ultravioletas até 3 dias (indice Ultravioleta)
‘Observacio Meteorolégica de Estacdes (dados horérios, Gitimas 24 horas)
‘Observacio Meteoroldgica de Estacdes, ultimas 3 horas (formato GeoJSON)
Evapotranspiracéo de referéncia diaria por concelho (formato CSV)
Precipitacdo total diaria por concelho (formato CSV)

Temperatura Minima diaria por concelho (formato CSV)

Temperatura Méxima didria por concelho (formato CSV)

indice PDSI (Palmer Drought Severity Index) mensal por concelho (formato CSV)

Platform
online download
services

Invocago:
hitps: api.ipma. pt/ops ation/clir ito}/mpdsi{DICO}-{concelha) csv
Notas' Taxa de atualizacdo mensal. DICO: Identificador Gnico de concelho (de acordo com a CAOP - DGT)

+ maior ouigual a 40 - Chuva sxtrema
+ 3,00240- Chuvasevera

+ 2,002 3,99 - Chuva moterada

+ 1,002 1,99- Chuva fraca

+ -0,9920,99 - Normal

- -1,993-7,0- Seca raca

+ 1299220 Seca moderada
+ 3,993-30- Seca severa
+ menor ou igual 24,00 - Seca exrema
Resultado (formato csv)
date, minimum, maximum,range, mean, std 2019-06-

Instituto Portugués do Mar e da Atmosfera

01,-4.14065742493,-3.82811713219,0.31254029274,-4.00105850644,0.0688523113333 2019-07-
01,-4.13271760941,-3 884263277050 248454332352, -4 02632138021,0. 0540765353765

+ date: dta dos valores e referéncia

- minimum: valor diério minima de POSI
‘maximun. valor diétio méximo de PDSI
range: valor didrio 62 ampiitude de PDSI
‘maan: valor di3ric da mediana de PDSI

+ st valor didrio do desvio padrdo de PDSI
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Drought Reports

> IPMA

situagio de Seca Meteorolégica
1. AVALIACAO METEOROLOGICA - 28 Fevereiro 2022

1.1 Temperatura e Precipitaio

O més de fevereiro de 2022, em Portugal continental, classficou-se como multo quente ¢ extremamente
seco Figura 1).

> IPMA

Tabeta1-cl 202
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dan  fev
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st g s 1)
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3
28 de fevereiro 2022 (di)

2 do territério e extrema) no

final de fevereiro, a atual situagdo de seca & a 2¢ com maior percentagem (95 %) a seguir  de 2012 (100

%), Figura 10.

No entanto considerando apenas a classe de seca extrema, 2022 ¢ a sltuac3o mais grave com 66 % do
afetado, secas de 2005 (33 %) € 2012 (32 %).
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> IPMA Drought Monitoring

National Drought Plan
PREVENTION, MONITORING AND CONTINGENCY PLAN FOR
DROUGHT SITUATIONS

Structured in three axes of action
A STURGOES DESECA 1. Prevention
2. Monitoring
3. Contingency

PLANO DE PREVENCAO,
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e Drought risk management in Portugal
ortugues
/f. :'\ |PMA%€%§?§F National Plan

Normal Situation IPMA_ Anomaly Information to his
Regular monitorization ﬁ Detection :> ministry and to the
TN N\ coordination of the
WGDrought, which will
The coordination of communicate to the
WGDrought, in CZ Permanent Committee
articulation with the (lnterministerial
Permanent comission)
Committee
Conceptual scheme (interministerial 1t
analyse the situation
to monitor drought =
in Portugal Yes
Special Convocation of
. . WGDrought
Involve several ministerial bodies in the g
fields of meteorology, water resources, :c'r Seca ﬂ TTTTTTTTTTT TN
agriculture, livestock, environment, I Meeting Situation At Regular :
. . I Assessment N—1 monitorization
forestry and agricultural regions, as | I
well as the paying agency. , U. ﬂ :
| DEFINITION OF Activation of 1
I ALERTLEVEL Action Measures | |
1 [
[ J\,L I
End gf [.)rought CJ_I_: Level 0 Level 1,2 0r 3 I
eriod 1
L--------------------‘
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e Drought risk management in Portugal
ortugues
/f. :'\ |PMA%€%§?§F National Plan

Detection of agrometeorological drought involve:

Level of
. Alert Level Drought Category
Intervention
A.0 Normal Normal
A.l Pré-Alert Moderate drought
A.2 Alert Severe drought
A3 Emergency Extreme drought

Level A.0 — Proactive prevention measures

Level A.1 — Voluntary Measures for the agricultural sector

Level A.2 — Restrictive measures for the agricultural sector and environmental character
Level A.3 — Exceptional measures for the agricultural sector and environmental character
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2017/2018 Drought
Mainland Portugal

2018 Drought in Angola
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> IPMA & 2017/2018 Drought

Atmosfera

ECMWIf Momdel - SM! Surf_ace obs. - PDSI  Surface obs.—SPI6m Satellite data - VHI
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™ IPMA: 2017/2018 Drought

Atmosfera

Drought Impacts

* Crop yield reduction;

e Pasture and biomass reduction;

* Reduction of water level in reservoirs;
e Reductions of soil moisture;

Intensive fire season.

Fire Weather Index (FWI)
October 15th 2017 12 UTC
> =2 .

October 15th
burnt area > 200 000 ha

\ 4

Highest value of the
last ten years

In 2017 burnt area was 4x more than normal value
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> IPMA & 2017/2018 Drought

Atmosfera

Drought Impacts o -

* Crop vyield reduction; . |@> | -
. IPMA

* Pasture and biomass re

* Reduction of water lev

* Reductions of soil mois

Intensive fire seg

| ober 15th
e ra > 200 000 ha

*  Vhi201820

vhiP201820
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oo |_L€N years

40.1-500

30.1-400
20.1-30.0
10.1-20.0

0.0-100

B
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> IPMA & 2018 Drought - Angola

Atmosfera

HAMET A PLATAFORMA INDICADORES BOLETINS DESTAQUE CONTACTOS

31out. 2018 30 nov. 2018 31dez. 2018 i MUNICIPIOS

PROVINCIAS DO CUNENE, HUILA E NAMIBE

2
CAHAMA, CUNENE - maio de 2022 1
ANOGULR
PRECIPITAGAO TOTAL (ERAS) omm ;;:
iNDICE AGUA NO SOLOD 02%%, 0.0
[NDICE SAUDE DA VEGETAGAQ 51,37 280
260
CUANHAMA, CUNENE Ly
20
PRECIPITAGAQ TOTAL (ERAS) 0,0mmy, f::
INDICE AGUA NO SOLO 98%\ =l
INDIGE SAUDE DA VEGETAGAO 630/ 140
120
CUROCA, CUNENE 1 10,0
B0
PRECIPITAGAO TOTAL (ERAS) ommy, 60
INDICE AGUA NO SOLO 0%\ ;:
INDICE SAUDE DA VEGETACAD 424N htt .// I ° Z 0 t/ =
S://cClimZas.ipma ¢
CUVELAI, CUNENE p g I 2 l p =) p
TEaNer] Imagery € ESRI
PRECIPITACAQ TOTAL (ERAS) ommy, Anomalia temperatura média do ar, periodo 1981-2010 (Fonte ERAS) £ 2
[ sprovmcas rresan INDICE AGUA NO SOLO 10,8 %\ 7
{NDICE SAUDE DA VEGETAGAO 5287 Virei, Namibe, Angola
- —ometers 50
0510 20 -
NAMAKUNDE, CUNENE = Valor médio
5]
&
CLIMA anomalia  (EEEE
Week 40, October 2018 Week 52, December 2018 Week 10, March 2019 2
- retansntonnnd ] Welgiwaaat o IR - Precipitacdo total (ERA5) E ‘ l l m. “ n JJ], ﬂ
Radiacao solar incidente & superficie (ERAS) 3 L1 |‘ {4 L‘.I | J‘IJ‘ ! FT 4“.uju e Wik, .‘Im M“.
indice normalizado de precipitacéo E ' 1 M ’I ” “r m | '” i 1 ' | I[ " [
E
S 2 25
Indice agua no solo r‘E,
Temperatura da superficie do solo =
VEGETACAOQ 5.0
Evapotranspiracéo 1979 1983 1987 1991 1995 1999 2003 2007 2011 2015 2019
Evapotranspiracéo de referéncia m Anomalia mensal  -Sid 8 Anomalia mensa +Std 8110(Anomalia mensal

Evapotranspirac&o/Evapotranspiraco referéncia

Fracio da radiacio fotossinteticamente ativa absorvida

indice Saude da Vegetacio

VHI data obtained from NOAA/NESDIS P
eoQf AL

Monitor the variability of agro-climatic indicators in the provinces of Cunene, Huila and
Namibe, and respective municipalities — FRESAN project
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bpernicus

Europe’s eyes on Earth

EDO HOME CURRENT DROUGHTS MAPPING DROUGHT DROUGHT EVOLUTION REFERENCE DATA
WARNING! Due to pat
the Can Drox

e 2022
CDI! component, the Cambined
nputed with S

1 Map
Monitoring || Forecast T p - : -
- Help -
S il o S| W HOE Y | o @ @
B2 Warning: soil moisture deficit - ¥
W Mert vegetation stress folloving 59
rainfall / soil moisture deficit

I Partial recovery of vagetation

3 Full recavary of vegetation
to normal conditons

= Precipitation

¥ CMor

Observed - 2022-05

M Chuva extrema (>= 4.0)
I Chuva severa (3.00 a 3.99)
Chuva moderada (2.00 a 2.99)
Chuva fraca (1.00 2 1.99)
Normal { -0.99 2 0.99 )
Seca fraca (-1.99 a -1.0)
Seca moderada (-2.99 a -2.0)
B Seca severa (-3.99 a-3.0)
B Seca extrema (<=-4.0)

Projection: Lambert Azimuthal Equal-Area (L
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Collaboration with EDORA Team

Exchanging data

Web map inclusion in EDO
e SPI

 PDSI
Monthly data

Next steps...
Development web-based
integrated drought monitoring
platform

Drought Indicators
Seasonal forecast/Drought forecast
Drought Impacts
Regional reports



> PMA:E: Thank you!

14 June 2017 ~ §&* 8 June 2022

o

vanda.cabrinha@ipma.pt
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