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1. (New) Climate model reanalysis global datasets

ol o - Description, resolution, variables, period

- Evaluation and validation

- User guidance

2. Adding value for mainland Portugal
- Dynamical dowscalling

- Bias correction

3. Services and applications (SDI)
- Climate services and applications

- Data platform and map services

JIDE
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1. ECMWEF/C3S GLOBAL CLIMATE MODEL REANALYSIS

Description, resolution, variables, period

Horizontal Temporal
. . Temporal coverage Update
resolution resolution

ERAS ~32 km e 1979 to present Near real time (up Surface and pressure
to 5 days delay) levels
ERA5Land =9 km Hourly 1981 to present About 3 months Surface

Surface and

N . No updates agrometeorological

AGERAS =9 km Daily 197910 2018 expected indicators derived from

reanalysis

ERA Interim ~79 km 6-hourly 1979 to 2019 Replaced by ERAS SEEIEIEN ST

levels

ERAb-Land monthly mean zm temperature - January 2016

B (ooemicss SECMWF (0 grsomse
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1. GLOBAL/REGIONAL CLIMATE MODEL REANALYSIS
Orography — mainland Portugal

Orography mainland Portugal Orography mainland Portugal Orography mainland Portugal Orography mainland Portugal Orography mainland Portugal
AWS ERA Interim (79 km) ERAS ERAS Land/AgERAS (9 km) WRF (3 km)
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1. GLOBAL/REGIONAL CLIMATE MODEL REANALYSIS

Evaluation and validation:

» Use in situ data (surface weather stations), error metrics (Bias, RMSE, r2...)
Absolute values and anomalies

* Regional statistics
* Expert analysis Climate normals
* Future use of external datasets (satellite, radar...)
AWS Alvega - Monthly Precipitation
USER GUIDANCE 1981-2010
Mean Temperature monthly values, mainland ;nzr; - Tﬂ)
c Portugal 1981-2010 T WRE Cagorand [ AEERAS
2 —+—t2m_mon_Era5_pcont 100 = - 100
20 —B-stations1981_2010 80— %0
15 60 e 60
10 / \ 20 ] 20
> 20 - | L 20
0' ‘fl ‘bl I'l‘ I | nov. I 0 ; 0
jan fev mar abr mai jun jul ago set out nov dez jan fev mar abr mai jun jul ago set out nov dez
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1. GLOBAL/REGIONAL CLIMATE MODEL REANALYSIS

ERA5 monthly air temperature and precipitation evaluation for Portugal mainland

y minil air p i Portugal 1 y mean air , Mai Portugal thiy i air , mainland Portugal
obs Q) 1980-2018 Tm | n 0bs.1°C) 19802018 Tm e d Obs £} 1980-2018 Tm a X
200 300 35.0
¥ =0.926x y=1.0231x y=1.047x
180 R?=09802 R?*=0.9958 R'=0.9891
250 0.0
160
10 =0
200
120
20,0
100 150
50 15.0
100
6.0 10.0
4.0
50 5.0
20 »
.
.
o 0.0 20 a0 6.0 8.0 100 120 140 160 10 200 o 0.0 5.0 10.0 15.0 200 25.0 300 * 00 50 100 150 20,0 250 30.0 35.0
ERAS (°C) ERAS ("C) ERAS [C)
. . .
Precipitation
s ) Monthly total precipitation, mainland Portugal hly total precipitation li
e 1980-2018 {mmm) (reference period 1981-2010)
00 ¥ = 1.1386x ° z:z’;o t £ras 1980- T i T d T
-1 —+—anom_pt_mon_Era
200 R*=0.9499 . ,:/". 20000 -m-anom_precObs. 2018 min me max
.«
250.0 — ."'”" 150.00 5
S r 0.982 0.996 0.989 0.949
F, 100.00
200.0
..
' st Bias 0.97°c -0.10°c -1.07°C -8.19 mm
0.00
., RMSE 1.28°c  0.37°c 1.19°C  16.0 mm
50.0
-100.00
0.0
o0 50.0 100.0 150.0 200.0 2500 300.0 350.0 e i cannouooooalziffnssSzEnnooEnas
RS () §5383533§53:s§§33358¢§835388§33383:¢

¥l Jornodas lbéricas de Infroesirvivra: de Daodos Expocials 26 | 30 cutubeo 2020




2. ADDING VALUE FOR PORTUGAL MAINLAND

Dynamical downscaling (local area NWP models) Regionalization of Climate Information for Impact
Assessment and Adaptation

Maximum consecutive dry days
1981-2010 (WRF 3km)

heavy p (>10mm) days

1981-2010 (WRF 3km)

WMO Bulletin n? : Vol 57 (2) - 2008

* Better representation of dynamicsmeso-scale systems
* Better spatial resolution with physical coherence.
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2. ADDING VALUE FOR PORTUGAL MAINLAND
ERA 5 Land 9 km

. . .
Mountain regions and complex terrain
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2. ADDING VALUE FOR PORTUGAL MAINLAND

Bias correction

Maximum air temperature
04-08-2018 (ERASLand)

Maximum air temperature
04-08-2018 (ERASLand Bias corrected)

Mean bias shift and quantile mapping A ~ A
Bias-corrected /J
(&)

15

Temperature [°C]

MeteoSwiss, TR270

Bias correction is important for:

20

A-46.0
-440
1-420

-46.0
-44.0
1-42.0

* Threshold analysis, 1o 1-s00
* Quantitive analysis; 1o e
* Extremes 20 e
But, model bias correction must be based on solid 0 1200

knowledge about the relevant climatic phenomena.
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2. SERVICES AND APPLICATIONS

Climate variables and indicators for

different users Agriculture D'i?sslfer
- Air Temperature and forests reduction

- Precipitation

- Solar radiation
- Wind

- Other... Climate Land, water

and territorial
Temporal scale (since 1981) Services management
- Hourly
- Daily
- Monthly
- Annual
- Longterm
- Other...

Policy makers

Daily/monthly updated

JIDE
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2. SERVICES AND APPLICATIONS

Implementation scheme — Climate product

Processes
Download and Obperations
extraction -
Analysis
\ )
Copernicus *Python/Fortran
Climate Climate Data
Change Operators —
Service CDO
C3S— ECMWEF * ArcGIS/QGIS
*Panoply
Other

Harmonization

Derived data

New-products

Final climate
products

*Units

*Extent

*Temporal resolution

*Derived products

*New products
(downscalling and bias
correction)

* Validation/evaluation

* Error assessment
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*Climate data
*Climate indicators
*User oriented
*User friendly




3. SERVICES AND APPLICATIONS

Implementation scheme — Web service
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3. SERVICES AND APPLICATIONS

Example: Interface management

Estado Variaveis Clima
Evaporranpinacio

Hamidsde

Inciice de agua no o
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- Memsal

I Artevisko Paims Drought Seveety
Inden . Condrio 1 (2 dech)

s Pt D ught St iy
Inben oy 3 15 ol

I Ao Paems Diought Sevesty.
Indes Conteo 3 (8 decil
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Precipitxso
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Standardiped Precipitstion indes
Temperaturs
st
Vegetation Heaith index

Palmer Drought Severity Index | Palmer Drought Severity Index

Data Foider: lestore, oy pubic observationy cominental

8 Visko Global D Maps & Conhpuracdo

E

I

Product management
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* Mensal
(D Antevisio Palmer Drousht Severity
Index , Cendrio 1(2° decil)

() Antevisio Palmer Drought Severity
Index, Censrio 2 (5* decil)

(S0 Antevisao Palmer Drought Severity
Index, Cenario 3 (8* dec)

(EZZ50 Palmer Drought Severity Index

W50 Palmer Drought Severity Index
{concelhos)

Precipitagio
Radiacio

Standardized Precipitation Index
Temperatura

v TEST

Vegetation Health Index
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3. SERVICES AND APPLICATIONS

Example: Total Precipitation - March 2001
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FINAL REMARKS

* Initial phase development of a Climate SDI for mainland Portugal

e Uniform data access interface to a collection of multi-source grid data
* Harmonized and consistent data

* Derived and new climate products/services

e User guidance (error assessement, oriented search)

* Focus on usuability and scalability

* View, query and download

* OGC standards compliant

* Climate data to support the needs of different users
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