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Sistema Climatico

Equilibrio radiativo: radiacion entrante vs saliente
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Dificultades: rejilla discreta
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Representacion de procesos subgrid mediante

aproximaciones basadas en relaciones fisicas y observacion.

Se comienzan a integrar técnicas de ML.
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Limitaciones: la naturaleza cadtica de la atmosfera:

Lorenz's experirmernt:
the difference between
the starting values of
these curves is only
000727
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Lorenz's experirment:
the difference between
the starting values of
these curves is only
000727
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A partir de un umbral de unos 10 dias,

no se puede predecir con precision el
estado de la atmdsfera



La atmosfera evoluciona condicionada por el estado del resto de componentes del sistema climatico
(e interaccionando todos entre si), cada uno con procesos que evolucionan en diferentes escalas
temporales

Cryosphere:
polar ice-caps
sea-ice
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seasonal snow cover
mountain glaciers
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land

Biosphere:
ecosystems

Atmosphere:
air
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La atmosfera evoluciona condicionada por el estado del resto de componentes del sistema climatico
(e interaccionando todos entre si), cada uno con procesos que evolucionan en diferentes escalas
temporales.
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Prediccidon de naturaleza probabilista. Normalmente se da en forma de probabilidades para los terciles.



ECMWEF Seasonal Forecast
ECMWEF EPS-Monthly Forecasting System

System 5
Prob(most likely category of 2m temperature) OND 2018
Foracast start is 01/09/18, climate panad is 1993-2016
Soil Temp. Lev. 1/SST anomaly 24-09-2018/TO/3 Eneambila size = 51 climate size = 600
Faracast start referancs is 17-09-2018 Shadad araas significan !
ansamibla sizé = 51 climate size = 660 Contau
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Los primeros intentos de prediccion estacional se hicieron en la
India, tratando de predecir la intensidad del monzon.
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Los primeros intentos de prediccion estacional se hicieron en la
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Ello llevd a Sir Gilber T. Walker a
descubrir tres patrones de
fluctuacion a gran escala de
presion: Oscilacion del Atlantico
Norte (NAQ), Oscilacién del
Pacifico Norte (NPO) y la
oscilacion del sur (SO)



Posteriormente, se relaciond la oscilacion del sur con anomalias en la temperatura superficial del mar. Estudios
sucesivos han llevado a identificar dicho fendmeno como ENSO, uno de los fendmenos de acoplamiento Océano
Atmodsfera mas relevantes.

The Southern Oscillation
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Mechanisms of Past Climate Change Spring 2013
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Posteriormente, se relaciond la oscilacidon del sur con anomalias en la temperatura superficial del mar. Estudios
sucesivos han llevado a identificar dicho fendmeno como ENSO, uno de los fenédmenos de acoplamiento Océano
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(b) El Nifio phase



El estado del sistema climatico condiciona las anomalias que podemos esperar en el estado la atmodsfera.
Desarrollo de modelos empiricos objetivos
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Exploracion de posibles predictores mediante climate explorer:

https://climexp.knmi.nl/

€« > cao

E Concept_note.docx...

@ climexp.knminl/start.cgi

Home  Help News  About  World weather  Effects of ENSO | Climate Change Atlas

#: Empleo publico - M... n Resultados de Loter... ° Prime Video e GSD Intranet B Campus Virtual "Au... e Beautiful Weather.. @ My Other Me Me-2... () Alexia - Vision gene...

WMo European Climate Assessment & Dataset KNMI

Climate Explorer

Starting point

Welcome, anonymous user

The KNMI Climate Explorer is a tool to investigate the climate. Start by selecting a class of climate data
from the right-hand menu’s (Select a time series or Select a field). After you have selected the climate
data of interest, you will be able to investigate it, correlate it to other data, and generate derived data

from it.

Some restrictions are in force: the site does not remember how you filled out the forms, you cannot
define your own indices, nor upload data into the Climate Explorer or handle large datasets. If you want

to use these features please log in or register.

2m temperature anomalies wrt 1981-2010 [°C] in August 2021 (source: ERAS). More under "World weather”
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Select a time series

> Daily station data

> Daily climate indices
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> Monthly climate indices
> Annual climate indices

> View, upload your time series
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» Daily fields

> Monthly observations
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> Monthly and seasonal historical
reconstructions

> Monthly seasonal hindcasts

> Monthly CMIP3+ scenario runs
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> Annual CMIP5 extremes
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El estado del sistema climatico condiciona las anomalias que podemos esperar en el estado la atmésfera.
Desarrollo de modelos empiricos objetivos

-Predictores basados en:

-temperatura superficial y contenido de calor del mar
-anomalias de presiéon y geopotencial

-extension de la cubierta de nieve y el hielo | |
-humedad del suelo — o I —
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ROC area lower tercile P FMA

Sistema basado en partial least squares regression (psql)



Scheme of the model

(details in https://www.medscope-project.eu/wp-content/uploads/2021/06/D2.3_Empirical _Forecasting_System.pdf)

Predictors:
Global climate indices
(teleconnetion, SST, snow and ice) and predictors specific from MEDSCOPE

P upper tercile probability 2022 FMA

P lower tercile probability 2022 FMA
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https://www.medscope-project.eu/wp-content/uploads/2021/06/D2.3_Empirical_Forecasting_System.pdf
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Funcionan bien los modelos de prediccion climatica?

Anomaly Correlation Coefficient for 0001 with 25 ensemble members

850 hPa temperature

Hindcast period 1981-2016 with start in December average over months 2to 4

Black dots for values significantly different from zero with 95% confidence ( 1000 samples)
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Anomaly Correlation Coefficient for 0001 with 25 ensemble members

Precipitation

Hindcast period 1881-2014 with start in December average over months 2to 4

Black dots for values significantly different from zero with 95% confidence ( 1000 samples)
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Anomaly Correlation Coefficient for 0001 with 25 ensemble members
850 hPa temperature

Hindcast period 1981-2016 with start in December average over months 2o 4
Black dots for values significantly different from zero with 95% confidence ( 1000 samples)
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Forzamiento

Pero cuando hablamos de comparar las ejecuciones del modelo, hay que

tener en cuenta que los modelos climaticos tienen sesgos significativos
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No podemos comparar directamente la salida de las predicciones de un modelo de prediccidn estacional con los
valores de clima observado
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| 'LOS MODELOS CLIMATICOS TIENEN SESGO:
SU CLIMATOLOGIA NO COINCIDE PERFECTAMENTE CON LA OBSERVADA
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| 'LOS MODELOS CLIMATICOS TIENEN SESGO:
SU CLIMATOLOGIA NO COINCIDE PERFECTAMENTE CON LA OBSERVADA
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Una prediccion estacional se compone de |a salida del modelo para la
variable y estacion objetivo acompanada de un hindcast o
retroprediccion que aporta una climatologia de referencia

tiempo ‘



ECMWEF Seasonal Forecast
ECMWEF EPS-Monthly Forecasting System

System 5
Prob(most likely category of 2m temperature) OND 2018
Foracast start is 01/09/18, climate panad is 1993-2016
Soil Temp. Lev. 1/SST anomaly 24-09-2018/TO/3 Eneambila size = 51 climate size = 600
Faracast start referancs is 17-09-2018 Shadad araas significan !
ansamibla sizé = 51 climate size = 660 Contau
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El hindcast no solo es necesario como referencia, sino que se utiliza para evaluar el funcionamiento del
modelo, y elaborar mapas de “skill”, que ayudan a interpretar la informacion. La WMO recomienda
proporcionar dicha informacion junto con la de prondstico.

T upper tercile probability 2021 DJF T lower tercile probability 2021 DJF

«

Upper tercile probability Lower tercile probability
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La habilidad o skill de los modelos cambia segun la regidn, estacién, modelo y estado del sistema climatico.

ROC tercil inf.P FMA |11 ecmwf_s5 Below P 11 ecmwf_s5 Above P 11

ROC ter. sup.P FMA 11

ROC tercil inf.P JAS |1

ecmwf s5 Below P I1 ecmwf _s5 Above P I1 ROC ter. sup.P JAS 11
T

Prediccidn y skill Febrero-Abril

Prediccion y skill Julio-Septiembre




Verificacidon precipitacion invierno (JFM). Azul= areas con skill

RPSS P AEMET-52 DJF RPS5 F' UKMO-513 DJF RPSS P MF-56 DJF
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Verificacion precipitacion verano (JAS). Azul= areas con skill

RPSS P AEMET-52 JAS

RPSS P MF-56 JAS
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ROC area (upper tercile) for IBERIA 2m_temperature

AEMET-52 YRt ! 0.39 048 058 057
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¢ Como abordar el problema?



¢ Como abordar el problema?

Centros Productores
Globales para Prediccion a
Largo Plazo (GPC-LRF):
Generacion de ensembles
de prediccion mensuales,
hasta 6meses - 1 afio




Prediccion estacional: centros productores
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https://wmolc.org/

WMO Lead Centre for
Long-Range Forecast Multi-Model Ensemble
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Notice & News
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B MO Gicbal Seasonal Climate Update (GSCU) for JJA 2022
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C3S 8 modelos

C3S seasonal predictions— graphical products
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C3S:
-Actualmente 8 modelos

-Repredicciones para el periodo 1993-2016
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Welcome to the Climate Data Store
Dive into this wealth of information about the Earth's past, present and future climate.
It is freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. For latest announcements, watch the posts on the C3S forume.

Enter search term(s)

Climate Data Store Toolbox Climate Data Store API Access the ECMWF Support Portal
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Create new account

Login Create new account Reset your password

Email

First name

Surname

Country

- Select a value - A

Sector

- Select a value - A

[J I am registering on behalf of an organisation

d thereunder will then have effect for that e

you are entitled to do so. This account and all licenses registere

Please note that you can register for and on behalf of any ¢, if
¢ required pre/-suffixes (e.g. "Ltd." or “GmbH"). If you choose not to register an entity, thi

the legal entity pr count and all licenses will entitde and oblige y f only. You can

change your registrat y time with effect for the future.

Organisation

[J Terms of use of the Copernicus Climate Data Store
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Welcome to the Climate Data Store
Dive into this wealth of information about the Earth's past, present and future climate.
It is freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. For latest announcements, watch the posts on the C3S forume.

Enter search term(s)

Climate Data Store Toolbox Climate Data Store API Access the ECMWF Support Portal
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Search results

Search dataset n Al Applications  Datasets Providers
Sort by
Relevancy Essential climate variables for water sector applications derived from climate projections
Title Climate projections ~ Global  Atmosphere (surface)
This dataset contains 4 Essential Climate Variables (ECV) for the 18 bias adjusted Global Climate Models (GCM) from CMIPS5: daily precipitation rate, and daily mean, maximum and minimum
+ Product type temperatures. The data are bias adjusted using the Distribution Based Scaling (DBS) method versus the global reference dataset HydroGFDZ2.0, both bias adjustment method and global
[7] Climate indices (3) reference dataset developed by the...
[7) Climate projections (35)
(7] In-situ observations a3 Climate suitability indicators for tourism from 1970 to 2100 over Europe derived from climate projections : ———
[ Reanalysis (40) Tourism  Europe  Land (biosphere)  Climate projections
[7) Satellite observations (37) This dataset provides a set of climate suitability indicators for tourism in Europe under future climate scenarios. These indicators have been tailored for two different kinds of tourism activities;
(] Seasonal forecasts 1) .:::Tn and beach tourism. The climatic suitability indicators consist of two indices; the Holiday Climate Index (HCI) rates the climate resources based on activities associated with urban tourism,

$ Variable domain

¥ Spatial coverage

Near surface meteorological variables from 1979 to 2019 derived from bias-corrected reanalysis

$ Temporal coverage Global  Atmosphere (surface)
This dataset provides bias-corrected reconstruction of near-surface meteorological variables derived from the fifth generation of the European Centre for Medium-Range Weather Forecasts g
¥ Sector (ECMWF) atmospheric reanalyses (ERAS). It is intended to be used as a meteorclogical forcing dataset for land surface and hydrological models. The dataset has been obtained using the same 1 ! (ﬂ
| _ .

methodology used to deriv... ¢ "z
$ Provider -

P e e e By s tions of meteorological variables from the Integrated Global Radiosounding Archive and the S -
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Search results

ERAS

Sort by
Relevancy

Title

+ Product type

[[) Climate indices (3)

[7) Climate projections (10)

[} In-situ observations (2)

Reanalysis (30)
+ Variable domain

[ Atmosphere (surface) (10)

[ Atmosphere (upper air) (10)

[ Land (biosphere) (8)

[ Land (hydrology) (7)

[] Ocean (physics) (3)
 Spatial coverage

[ Europe (9)

[ Global 7
« Temporal coverage

[ Future (3)
MO =3

—' Mayorm. nublado

All Applications Datasets Providers

Showing 1-20 of 30 results for ERAS x  Reanalysis x

Complete ERAS global atmospheric reanalysis

[ Dataset | Atmosphere (surface) ~ Atmosphere (upper air)  Global — Reanalysis

ERAS is the fifth generation ECMWF atmospheric reanalysis of the global climate covering the period from January 1940 to present1. It is produced by the Copernicus Climate Change Service
(C35) at ECMWF and provides hourly estimates of a large number of atmospheric, land and oceanic climate variables. The data cover the Earth on a 31km grid and resolve the atmaosphere using
137 levels from the surfa...

Thermal comfort indices derived from ERAS reanalysis

| Dataset | Reanalysis  Global
This dataset provides a complete historical reconstruction for a set of indices representing human thermal stress and discomfort in outdoor conditions. This dataset, also known as ERAS-HEAT
(Human thErmAl comforT) represents the current state-of-the-art for bioclimatology data record production. The dataset is organised around two main variables: the mean radiant

termperature (MRT) the universal t...

Updated 2023-09-06

ERAS5-Land hourly data from 1950 to present

[ Dataset | Reanalysis  Global Land (hydrology)  Land (biosphere)

ERAS-Land is a reanalysis dataset providing a consistent view of the evolution of land variables aver several decades at an enhanced resolution compared to ERAS. ERA5-Land has been

produced by replaying the land component of the ECMWF ERAS climate reanalysis. Reanalysis combines model data with observations from across the world into a globally complete and
consistent dataset using the laws of phy...

Updated 2023-09-07
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ERAS monthly averaged data on single levels from 1940 to present

Overview Download data Quality assessment Documentation

Help

Clear all

Product type ®

At least one selection must be made

(] mMonthly averaged reanalysis
[] monthly averaged ensemble members

Variable ®

At least one selection must be made

~ Popular

(] 10m u-component of wind

(] 2m dewpoint temperature

[] Mean sea level pressure

[] Mean wave period

(] significant height of combined wind waves and swell
(] Total precipitation

» Temperature and pressure

0 25c T

Mayorm. nublado 4

(] Monthly averaged reanalysis by hour of day
[] monthly averaged ensemble members by hour of day

(] 10m v-component of wind
(] 2m temperature

[] Mean wave direction

[[] sea surface temperature
(] surface pressure

A LO-LBAROR FGE

Get help

Licence

Licence to use Copernicus Products

Publication date

2019-04-18

Resource updated

2023-09-06

References

Citation

Acknowledgement

DOI: 10.24381/cds.f17050d7 =

Related data

ERAS hourly data on pressure levels from 1940 to |Jre®

ERAS hourly data on pressure levels from 1950 to 1978

9:55
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[A]

Select all Clear all -

Year

1940 1941 1942 1943 1944 1945

1946 1947 1948 1949 1950 1951

1952 1953 1954 1955 1956 1957

1958 1959 1960 1961 1962 1963

1964 1965 1966 1967 1968 1969

1970 1971 1972 1973 1974 1975

1976 1977 1978 1979 1980 1981

1982 1983 1984 1985 1986 1987

1988 1989 1990 1991 1992 1993

1994 1995 1996 1997 1998 1999

2000 2001 2002 2003 2004 2005

2006 2007 2008 2009 2010 2011

3 z012 3 2013 4 z014 I3 2015 v 3 z017

2018 2019 2020 2021 2022

Clear all

Month

(] January (] February () Mmarch (] April (] may (] June

O Juiy (] August [] september October November December

Select all Clear all

Time @

00:00 If you use the CDS-API, how

satisfied are you with it? (1-very
unsatisfied, 5-very satisfied).

Select all Clear all

Geographical area ®
I Don't ask me again in the next 30 days

Py - . R

"_Qﬁ;:orm.numadn == Q Blsqueda g L Q -? ﬂ ﬁ ? {:} ! lﬁ 1‘ g @ ~ 6 J omg;z%ig



.4 Correo = Entrada X | £5 ECMWF |Charts X | (@ ORASS global ocean rean= X | &J] Global Producing Centres - X | (3 Search results X | (G ERASmonthly averagedc X | (& Daily statistics calculated i X | (i | Resampling and aggregat: X | + ™ = a X
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() GRIB @ NetCDF (experimental)
Clear all

Abajo se crea un trozo de cadigo
Terme of use gue, al pegarlo y ejecutarlo en

v Licence to use Copernicus Products View terms entorno Python’ reallza una
[ e request | = peticion de datos igual a la que
Please go to the documentation page for information as to how to use the CDS APIL. hemos generado medlante eI
inport: cdsap menu web. Esto permite

= cEmLE automatizar la descarga.

c.retrieve(

‘reanalysis-era5-single-levels-monthly-means®,

1
'format': "netcdf’,
‘product_type': 'monthly_averaged_reanalysis®,
‘variable': [
‘2m_temperature’, ‘mean_sea_level pressure’,
1,
‘year': [

‘194@', '1941°, '1942°,
'1943°, '1944°, '1945°,
'1946', '1947°, '1948°
*1949°, '195@°, '1951°

1952, '1953°, '1954°,
1955, '1956', '1957',
1958, '1959°, '1968°,
‘1961, '1962°, '1963',

If you use the CDS-API, how
satisfied are you with it? (1-very

1964, 1965, '1966°,

'1967', '1968°, '1969°,

1978°, '1971°, '1972°, unsatisfied, 5-very satisfied).
'1973', '1974', '1975',

*1976", "1977°, ‘1978, 0. 0. 0. 0.1

‘1979, "198@°, '1981°,

'1982', '1983°, '1984',

*1985°, °"1986°, '1987',

'1988", '1989', '199@',

I Don't ask me again in the next 30 days

1991, '1992°, '1993°,

b E-T-F "1aos" b E=1-T-
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Welcome to the Climate Data Store
Dive into this wealth of information about the Earth's past, present and future climate.
It is freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. For latest announcements, watch the posts on the C3S forume.

Enter search term(s)

Climate Data Store Toolbox Climate Data Store API Access the ECMWF Support Portal
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How to use the CDS API

The Climate Data Store (CDS) Application Program Interface (API) is a service providing programmatic access to CDS data. In this page you will find explanations and
examples showing how to use the CDS API.

For troubleshooting, check Common Error Messages for CDS Requests

For Windows users, please read How to install and use CDS API on Windows®
For macOS users, please read How to install and use CDS APl on mac0sz
For linux users, please proceed as follows:

1. Install the CDS API key
2. Install the CDS API client
3. Use the CDS API client for data access

Install the CDS API key

1. If you don't have an account, please self register at the CDS registration page

and go to the steps below. s.climate.copernicus.eu/api/v2

2-aed6-4170- 0-156e973bb3cl

8]

. If you are not logged, please login and go to the step below.

3. Copy the code displayed beside, in the file $HOME/.cdsapire (in your
Unix/Linux environment).

Install the CDS API client

oii{fcrm.nul:lado ‘= Q Eisreds ﬁ L D _? & a '.ﬁ @ w ITWI; w C t S I;? B 9:59'&
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« = C 0 (ﬂ cds.climate.copernicus.eu/apps/user-apps/app-c3s-daily-eraS-statistics? dataset=reanalysis-era5-single-levels& product_type=reanalysis@variable_e5sl=100m_u_component_of wind8ipressure_level_e5s|=-8statistic=daily_mean&year_e5sl=2 ov | {e) » &, a ° H
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(% Climate Data Store - Application Preview

Daily statistics calculated from ERAS data

This application allows users to compute and download selected daily statistics in local time (via the Time zone widget) of variables from a number of hourly ERA5 reanalysis datasets. Before computing the
daily statistics the ERAS hourly data can be subsampled in time (using the Frequency widget) and space (using the Grd and Area widget). Further details can be found in the application Overview and
Documentation.

Dataset Product type
ERAS hourly data on single levels from 1950 to 2023 (including back extension) Reanalysis
Variable Pressure level (hPa) Statistic
100m u-component of wind - Daily mean
Year Month Time zone Frequency
2023 January UTC+00:00 1-hourly
Grid (DD) Geographical area
0.25/0.25 N 90 W -180 5 -90 E 180

Wersion: 4.35.4 - build fécedSbb

https://cds.climate.copernicus.eu/apps/user-apps/app-c3s-daily-era5-statistics?dataset=reanalysis-era5-single-
levels&product_type=reanalysis&variable_e5sl=100m_u_component_of wind&pressure_level e5s|=-
&statistic=daily_mean&year_e5s|=2023&month=01&frequency=1-

hourly&time_zone=UTC%2B00:00&grid _e5=0.25/0.25&area.lat:record:list:float=-
90&area.lat:record:list:float=90&area.lon:record:list:float=-180&area.lon:record:list:float=180
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Search results

| Search dataset n Al Applications  Datasets  Providers
Sort by
Showing 1-11 of 11 results for  Seasonal forecasts x
Relevancy
Title . . . ———
Multi-model seasonal reforecasts of river discharge for Europe m.""“"—“””g;’.""—"”‘“:f:_.m
+ Product type Europe  Seasonalforecasts  Land (hydrology) ~ Water management /7 > el
(] Climate indices (3) This dataset provides hydrological seasonal reforecasts of monthly mean river discharge across Europe for the period 1993 to 2016. The first is an E-HYPE multi-model system comprising eight .
) o model realisations using a catchment-based resolution. The second comprises the E-HYPEgrid, VIC-WUR and LISFLOOD-EFAS hydrological models at a 5km gridded resoclution. The initialisation
[7] Climate projections (33) .
of the hydrological seas...
[7]In-situ observations (13) 1
[ Reanalysis (40) : ’ JaT - i?‘
Forseasl month: Fetruary 007 Wil mosth. Wareh 2001
[7) Satellite observations (37) "
Seasonal forecasts (11) Seasonal forecast of monthly mean river discharge

Mot prababie ferscast

Multi-model seasonal forecasts of river discharge for Europe from January 2021 to present >
+ Variable domain Europe  Seasonalforecasts  Land (hydrolegy)  \Water management b, /7 ':.'- il

MNear Normal
] Atmosphere (surface) (6) This dataset provides hydrological seasonal forecasts of monthly mean river discharge across Europe. Two hydrological model ensembles are provided. The first is an E-HYPE multi-model : ::é> I = ;
[ Atmosphere (upper air) ) system comprising eight model realisations using a catchment-based resolution. The second comprises the E-HYPEgrid, VIC-WUR and EFAS (LISFLOOD) hydrological models at a Skm gridded . Leodms
resolution. The initialisation of th...
Land (hydrology) (4)
Y yeroey Updated 2023-08-13
[ Ocean (physics) (nm Lo

Forneas! month: Fatwuary 2007 Vil ot Warth 3051

 Spatial coverage

() Europe @ Seasonal forecasts of river discharge and related data by the European Flood Awareness System FFAS sessona forecasts s presnted o FEAS e e
[ Global (2) Seasonal forecasts ~ Europe  Land (hydrology)
This dataset provides gridded modelled daily hydrological time series forced with seasonal meteorological forecasts. The dataset is a consistent representation of the most important =
+ Temporal coverage hydrological variables across the European Flood Awareness (EFAS) domain. The temporal resolution is daily forecasts initialised once a month consisting of: River discharge Soil moisture for
[ Future (7) three soil layers Snow wat...
[]Past (9) Updated 2023-07-10 <
[]Present (9) .
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¢ Como abordar el problema?

Centros Productores
Globales para Prediccion a
Largo Plazo (GPC-LRF):
Generacién de ensembles
de prediccion mensuales,
hasta bmeses - 1 afo

Centros Regionales de
Clima(RCC):

Interpretacion de salidas de
modelos, postprocesos,
elaboracion de boletines y
predicciones.
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¢ CoOmo abordar el problema?

Global Producing Centers -
Long Range Forecast(GPC-
LRF):

Generacion de ensembles
de prediccién mensuales,
hasta 6meses - 1 afio

Regional Climate Centers
(RCCs):

Interpretacion de salidas de
modelos, postprocesos,
elaboracién de boletines y
predicciones.

Regional Climate Outlook
Forums (RCOFs):
Elaboracion de predicciones
y productos relevantes para
usuarios por consenso entre
expertos de paises de zonas
climaticas homogéneas
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5. Soil moisture

In those parts of the domain, where precipitation was very low, the upper layers of soil dried
out considerably during April 2020. In early May 2020, soil moisture was below normal
particularly in parts of Italy, the northern Balkans and parts of Eastern Europe (Fig. 5). A dry
soil has less potential evaporation, which causes a lower latent heat flux into the atmosphere,
and therefore less cooling of the soil and near surface air by evaporation. This means that low
soil moisture can amplify positive surface air temperature anomalies, even in the following
summer, causing increased risk of heatwaves.

Over the Mediterranean and Black Sea:

Latitude

Latituds

The western Mediterranean had above-normal temperatures in April, while the eastern
Mediterranean temperatures were around normal. The Black Sea was warmer than
normal.
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North Atlantic
Oscillation

corr Mov—Feb averaged CPC NAD anomalies
o0

with Nov—Feb averaged ERAS T2m anomalies {detrend) 1979:2018 p<20%

corr Nov—Feb averaged CPC _NAQO anomalies
w—Feb averaged NCEP/NCAR 500mb height anomalies {detrend) 1979:201

[a)

corr Nov—Feb averaged CFC_NAQ anomalies
-h Nov—Feb averaged ERAS precipitation anomalies (detrend) 1979:2018 p<2i
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East Atlantic

corr Nov—Feb averoged CPC_EA anomalies corr Nov—Feb averaged CPC_EA anomalies
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PREVISIONS SAISOMMIERES PROBABILISTES DE PRECIPITATIONS POUR LE TRIMESTRE PROCHAIN
OCTOBRE - NOVEMBRE - DECEMBRE 2020
¥ .

Typical MedCOF session

* PreCOF (CB) %
Verification

Monitoring

* Consensus

forecast
Interaction with users

PROBABILIDAD DE LA CATEGORIA MAS PROBABLE DE PRECIPITACION
OCTUBRE - NOVIEMBRE - DICIEMBRE 2020

Prediccion por
consenso

|H| Probabilidad tercil superior
Probabilidad tercil central
S | Probabilidad tercil inferior

Los colares muestran 1a probatilidad
de la categoria mas probable.
£l color Blanco indics iz cimatelogia
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Current MedCOF procedure

Step 1:oceanicanalysis ——— :
P y Step 2 : oceanic forecast

>

Step 3 : drivers «

_ Step 4 : atmospheric
circulation forecasts

-
Step 5 : forecast of l

climatic parameters
| , Step 6:summary
and synthesis maps

METEC
FRANCE



Drawbacks of current practices in many RCOFs

* a subjective, consensus-based forecast process that is neither traceable
nor reproducible;

* forecasts are packaged in a fixed, one size-fits-all tercile probability format
that seldom addresses the requirements of specific applications;

* forecasts are generally unavailable in digitized form, and therefore, if
needed, cannot be used in terms of quantitative inputs feeding into
application models or decision support tools;

* forecasts are not amenable to standardized verification and skill
assessments, thereby makmF forecast quality ambiguous, and also making
future improvements difficult;

 forecast preparation re(f:|uires a high degree of manual activity, which
limits the frequency of forecast updates and the diversity of products.
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(a) RCCs, RCC networks and other relevant organizations cooperating on RCFs
worldwide to actively contribute to the implementation of the proposal in the
respective regions;

(b) WMO GPCs for LRF and the LC for MME LRF to facilitate access to required data
sets and ensure timely and regular provision of objective sub-seasonal and
seasonal forecast products, in suitable formats to RCCs, RCFs, and NMHSs




Recommended procedure for developing SFs at the
regional and national levels (WMO 2020)

GPC model Selection of
forecasts models and QC
Obsecr;;?;m"al =) | Bias corredion/_» Calibration
Grid point
Regional forecast
product
Statistical

. -~ —
downscaling

| =

Local forecast product

Local data

Jeuoibay

An outline of the recommended
procedure for developing seasonal
forecasts at the regional and national
levels starting from the forecasts from
GPCs-LRF (WMO 2020)



Current versus new approaches to SF

C Oceanic for., drivers, Most probable Translate (based Consensus
urrent . . o .
atm. circulation for., variability pattern(s)/ on climatology) maps
models consistency weather regime(s) intoTand P

Models selection = Correction, calibration |—>| Combination Gridded SF

N ew verif scores + drivers,

var. patterns

New products
Standard verif




Research
community and
seasonal forecast

producers (e.g.

u : r‘“
community and
natlonal users Copernicus) M%DSCOPE

(Thanks to S. Gualdi, CMCC)



ERA4CS MEDSCOPE Project:

main objectives




ERA4CS MEDSCOPE Project:

Vohume 23 - Mumber 7-8 « Decomber 2004

i) \/Namics

Theoretical

and Computational
Research on the
Climate System

Volume 58, issue 7-8, April 2022
Special Issue: MEDSCOPE
Issue editors

Lauriane Batté and Silvio Gualdi
14 articles in this issue

@ Springer

MEDSCOPE Special Issue: advancing the
understanding of variability and
predictability over the Mediterranean
region at seasonal to decadal time scales

output

The Comprehensive R Archive Network - Chromium

R The Comprehensive R Arcl x [

< C @ https//cranr-project.org Q \ncogm(oe i

The Comprehensive R Archive

3 Network
' Download and Install R

Precompiled binary distributions of the base

CRAN system and contributed packages, Windows
Mirrors and Mac users most likely want one of these
Wihiat's nicw? versions of R:

w ¢ Download R for Linux

P * Download R for (Mac) OS X

Aboit R * Download R for Windows

R Homepage

R is part of many Linux distributions, you
should check with your Linux package
management system in addition to the link

The R Journal

Software

R Sources above.

R Binaries Source Code for all Platforms
Packages

Other Windows and Mac users most likely want to

download the precompiled binaries listed in

Climate Services Toolbox (CSTools)
primarily designed to merge all the
required steps on seasonal forecast
post-processing

sl (C)a

Climate Services developed and
evaluated for 3 sectors: renewable
energy, water and agroforestry



Retrieval and
transformation

Classification

Downscaling

Correction

Assessment

Visualization

Table 1.-. Summary of the functions and methods by category. Prefix CST refers to functions

The CSTools Toolbox

CST_Load, CST_Anomaly, CST_SaveExp,
CST_SplitDims, as.s2dv_cube, s2dv_cube

CST_MURIEOFS, CST_WeatherRegimes,
CST_CategoricalEnsCombination

CST_Analogs, CST_RainFarm, CST_RFTemp, CST_AdamontAnalogs,
CST_AnalogsPredictors

CST_BEI_Weighting, CST_BiasCorrection,
CST_QuantileMapping, CST_DynBiasCorrection

CST_MultiMetric, CST_MultivarRMSE

PlotCombinedMap, PlotForecastPDF,
PlotPDFsOLE, PlotTriangles4Categories

working on a specific object class called s2dv_cube (from Perez-Zanén et al. 2021a).

CST_MergeDims,

CST_RegimesAssign,

CST_Calibration,

PlotMostLikelyQuantileMap,

* The package contains process-based

state-of-the-art methods for loading
and transformation requirements,
forecast calibration, bias correction,
statistical and stochastic downscaling,
optimal forecast combination and
multivariate verification, as well as
basic and advanced tools to obtain
tailored products.

All functions are documented in a
standard reference manual on the
CRAN website (https://CRAN.R-
project.org/package=CSTools).

The documentation also includes
vignettes describing some of the
methodologies included in CSTools, as
well as information on how to use the
package to conduct specific analysis.

Thanks to the toolbox design in
individual functions, users can develop
their own post-processing chain.


https://cran.r-project.org/package=CSTools

En este training existen sesiones practicas (en inglés) sobre CSTools, explicando cdmo instalarlo, como cargar datos, y
como ejecutar varias de las funciones:

http://medcof.aemet.es/index.php/events/training-3-2

Los desarrolladores han preparado un set de scrips para descargar datos de estacional del cds creando ficheros y
estructura de carpetas con el formato que CSTools necesita para ingestarlos:

https://earth.bsc.es/gitlab/es/cds-seasonal-downloader



Pero el verdadero valor de la prediccion estacional esta en las aplicaciones sectoriales

Sectores como el energético, agricola, hidroldgico...trabajan en escalas de tiempo donde las informaciones
respecto a probabilidades de determinados eventos pueden influenciar el proceso de toma de decisiones
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Pero el verdadero valor de la prediccion estacional esta en las aplicaciones sectoriales

Sectores como el energético, agricola, hidroldgico...trabajan en escalas de tiempo donde las informaciones
respecto a probabilidades de determinados eventos pueden influenciar el proceso de toma de decisiones

ECMWEF S5

Partimos de modelos de
prediccion estacional

Postproceso de las
variables de interés
(calibracién, correccion,
donwscaling...)

La informacién postprocesada
de cada ejecucion el modelo
se introduce en un modelo de

aplicacion

La salida del modelo de aplicacion
permite construir prondsticos
probabilistas sobre variables
sectoriales: rendimiento de un
cultivo, aportaciones a un embalse...




VIEWER EVALUATION AT BELESAR RESERVOIR
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weighting and
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VIEWER

EVALUATION AT BELESAR RESERVOIR

BEST NAO
weighting and
combination

SIMPA SURFEX

Domain of application: All water reservoirs in Spain
Potential user(s): dam managers

Decision making process: Partition of water
resources among main users: agriculture, energy,
public supply

Downscaling based
‘ on ANALOGS

SURFEX Uhg a0 Cougting wil) an aincasbeds Aol
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Servicio Climatico para la Gestion de Embalses en Espana

Overview of the forecasting displaying panels showing seasonal forecasts for November to March of accumulated
water inflow (a), accumulated precipitation (b), accumulated snowfall (c) and mean temperature (d).
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WP1 - Management and Coordinat’ .

W2 wrs WP4
Processes and Forecast Calibration Sectoral Climate

Sources of Verificationand Services
Predictability Informanon Synthesis I . I

Predicciones estacionales para estimar la
produccion de cereals en Castilla y Ledn

tr 19O on a 5km grid over Castilla y Leon (Spain)

Prediccion probabilista de
rendimiento del cultivo de

% cabada esperada respecto al promedic de 30 afos

AQUACROP

Dominio de aplicacion: produccion de trigo en Cy L

Usuarios potenciales: agricultores en CyL

Proceso de toma de decisiones: impacto sobre la
produccion de cereals/toma de decisions sobre el

cultivo, seleccion de variedades...

Downscaling based
on ANALOGS

MEDSCOPE



Evaluacion de resultados:
Uso de observaciones sintéticas: se acoplan aquacrop con las observaciones,
dando unos resultados sintéticos de “produccién observada de trigo”

Azrdimierto histarico simuladn de trigo (kpfha)
s Perpadirviesiio histirico simuisdn de cebada (kpa)

\ =] (Ultives datos Climatoldyices de 06-05-20L1
Ji_./\f A000
b cabada esperada respecto al promedio de 3@ anes

2000+

004 2005 26 2007 2008 2K 2010 2011 2012 2013 214 FLi 26 i




b cebada esperada respacto al promedic de 30 ancs

Harvest yield (T/ha)

Evaluacion de resultados:

Uso de observaciones sintéticas: se acoplan aquacrop con las observaciones,
dando unos resultados sintéticos de “produccién observada de trigo”

Province-averaged harvest for different estimations
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Evaluacion de resultados:

Se compara, desde el 1 de abril:

CLIM: ensemble basado en climatologia pasada

SEAS: ensemble basado en el modelo de estacional de ECMWF

SEAS-D: ensemble basado en el modelo de estacional de ECMWF

OPER: prediccidn operativa los primeros 10 dias, después climatologia pasada
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[ Identlfy project gOals

e Castillay Ledn region is the
main national producer of
winter cereals in Spain. Most of
this production is obtained in o
rainfed farms (not irrigated) and

is therefore very much affected = S S M RN
by precipitation variability. B T - SRR 2L S S SRS 1 S _ e
' 'u.,n..m.-...':. 2ok RS u..nbﬂa'.MUMn>;x:, e = W e Sy b s P
° ° ’ . = R s : S " -~
* So far, a harvest prediction tool S T S e S
making use of past _ . B RS e s s
observations, climatological RS

data and short/medium range Wi
forecasts has been developed
by the Agricultural Technology
Institute of Castilla y Ledn
(ITACyL) and AEMET to estimate é%
crop yield at seasonal time i
scale. This system is delivering

yield predictions since the 2015
campaign.




ldentify and invite stakeholders

* Itis important to involve a diverse
selection of stakeholders that
represent the variety of interests
shared by this group as a whole.
In this context, the dialogue
cannot benefit all the different
groups if it is not planned
accordingly. An inclusive and
flexible strategK, which
empowers weaker groups, should
be implemented that allows a
balanced representation of all
stakeholders. Furthermore, the
process of facilitation should
ensure that the users have
different roles, different interests
and different power levels.




Choose modelling tools
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Collect and process data

ECMWF ReAnalysis (ERA)
Data assimilation aspects

Estacicnes en funcionamiento;

ESTACIONES PRINCIPALES
(oservaciones de todas o casl todas s

variabies climatclogicas w atendcas por
oerscnal de AEMET)

[oecwras pe v imber
ARy

Bsenvations

i Faal Mol
ECMWF ENSEMBLE FORECASTS . . .
Tuesday 24 Fobruary 2015 at 12U e i pasl pd Gecnad iy,

MSLP (contour every 5hPa) Tomp.




Discuss system, build conceptual model

Crop model

Probabilistic
forecast of yield
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Strategy for verification

» Use retrospective forecast (hindcast) during a sufficiently long period (20-
30 years)

* Run the whole suite previously defined in hindcast mode generating
probabilistic forecasts in terms of users variables (e.g., crop vield, Tons/Ha)

e Define and use some reference to compare the new developed climate
service

 Compute some probabilistic or deterministic skill scores (e.g., ROA area,
anomaly correlation, etc.

(See e.g., http://www.aemet.es/es/conocermas/recursos en linea/publicaciones y estudios/publicaciones/detalles/NT 21 AEMET )



http://www.aemet.es/es/conocermas/recursos_en_linea/publicaciones_y_estudios/publicaciones/detalles/NT_21_AEMET

Present results to other stakeholders
and decision makers




