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Santander Meteorology Group Contenidos

A multidisciplinary approach for weather & climate

 Descripcion de Escenarios-PNACC 2012

« Antecedentes
« ENSEMBLES, ESCENA, esTcena, y AEMET

 esTcena: Regionalizacion estadistica
 Datos utilizados: ERA40 + IPCC-AR4 + Spain02
« Técnicas de downscaling estadistico
 Problemas metodoldgicos (perfect prog.)
« Downscaling estadistico-dinamico (ENSEMBLES)

* Productos disponibles y resultados

 Proyecciones B1, A1B y A2 para temp. y precip.
« Comparacion con ENSEMBLES
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Escenarios regionales
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de cambio climatico

e !E : — Manola Brunet(5), M. Jesus Casado(1), Manuel de Castro(4), Pedro Galan(4),
H\IM:C Plan Nacional de Adaptacion José A.Lopez(1), José M. Martin(1), Asuncion Pastor(1), Eduardo Petisco(1),
al Cambio Climatico Petra Ramos(2), JaimeRibalaygua(3), Ernesto Rodriguez(1), Luis Torres(3)

Necesidad de disponer de proyecciones de
los impactos del cambio climatico en los
diferentes ecosistemas y sectores
socioeconomicos espanoles (PNACC, 2006).

- 12 fase (2007): Metodologias y datos
existentes (IPCC-AR3). http://www.aemet.es

- 22 fase (2008-2012): Programa
coordinado, nuevos métodos e IPCC-ARA4.
- ESCENA: regionalizacion dinamica.

- esTcena: regionalizacion estadistica.
- Proyectos de AEMET.

> (2009) Datos de ENSEMBLES [

* *ENSEMBLES * »
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Escenarios-PNACC 2012

H\l’ﬂ(:C Plan Nacional de Adaptacién
al Cambio Climético
Identificar variables e indicadores relevantes para las comunidades de

impactos y homogeneizar los productos disponibles de los proyectos
ENSEMBLES, ESCENA, esTcena y AEMET = ficheros texto y SIG.
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Variable Codigo | Unidad Af’regam" U[ZICE
emporal agregacion
T2 maxima TXMM °C Mensual Promedio
T minima TNMM °C Mensual Promedio
Precipitacion total acumulada PRCPTOT | mm/mes Mensual Acumulado
Velocidad del viento a 10m (*) WSS m/s Mensual Promedio
Velocidad maxima del viento a 10m (*) WSSMAX m/s Mensual Promedio
Humedad relativa (*) HURS % Mensual Promedio
Percentil 95 de la temperatura maxima diaria TX95 °C Anual -
Percentil 5 de la temperatura minima diaria TNO5 °C Anual -
Percentil 95 de la precipitacion diaria R95p mm Anual -
N° de dias con temperatura minima < 0°C FD °C Anual Acumulado
N° de dias con Tmin > 20° (noches tropicales) TR dias Anual Acumulado
Precipitacion maxima en 24h RX1day mm Mensual Maximo
N° de dias con precipitacion <1mm DD dias Mensual Acumulado
N° de dias con precipitacion >20mm R20 dias Mensual Acumulado
Maximo N° de dias consecutivos con prec <1mm CDD dias Anual -




esTcena:
Santander Meteorology Group PartiCipantes

A multidisciplinary approach for weather & climate

Univ. de las Islas Baleares

Romualdo Romero

F

Universidad de Barcelona
Carmen Llasat

Ciencias de la Computacion

C
CSIC Instituto de Fisica de Cantabria

Dpto. Matematica Aplicada 'y

r,.\

Universidad de Zaragoza
Jesus Abaurrea

Grupo de Meteorologia, Santander

o<
=
g
e
[Th]

=5
Zw
SYa)

Fund. para la Inv. del Clima (FIC)
Jaime Ribalaigua

Agencia Estatal de Meteorologia /\ r-M ej_
Ernesto Rodriguez |

Agencia Estatal de Meteorologia



http://www.meteo.unican.es/trac/estcena
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http://www.meteo.unican.es/downscaling

¥ portal for reanalysis data access and statistical downscaling
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Web portal for statistical downscaling

( ) " & Y S Applied Meteorology Group (INM & UC)
J Home | Registration Data access Downscaling Santander * *ENSEMBLES *

Web portal for reanalysis data access and statistical downscaling

One of the Ensemble’s project aims is maximizing the exploitation of the results by linking the outputs of the
ensemble prediction system to a range of applications, including agriculture, health, food security, energy, water
resources, insurance and weather risk management, which use high resolution climate inputs to feed their models. To
cover the gap between the global coarse simulations and the regional high-resolution needs, downscaling techniques

are required, both dynamical and statistical.

=¥ This portal provides user-friendly web access to statistical downscaling techniques and simulations [global and
regional model outputs) produced in ENSEMBLES.

Predictors ] Predictand [ Downscale

Three steps are neccessary to obtain high resolution forecasts
in a region of interest: 1. Selecting the predictors, 2. Selecting
the stations and wvariable, 3. Runnin the desired douwnscaling

Jjobs.
Predictors I Predictand Downscale
"~ Web portal for statistical downscaling
. Met 3
Zone name: JRC_1.0 @248 Urtversty of Cantoteia) .
Data bases: | JRC ;] Data details
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 esTcena: Regionalizacion estadistica
 Datos utilizados: ERA40 + IPCC-AR4 + Spain02
« Técnicas de downscaling estadistico
 Problemas metodoldgicos (perfect prog.)
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Predicciones

Escenarios de emision
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Forcing (Wm-?)

Downscaling Dinamico:
basado en Modelos
Regionales del Clima (RCMs)
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Precipitation, min. and max. temperatures

Freely available at:
http://www.meteo.unican.es/datasets/spain02
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Present Climate Future
i 1960 - 1970 . 1980 i 1990 . 2000 | 2010 . 2020 . 2030 . i 2070 . 2080 2090
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Control scenario: 20c3m B1, A1B, A2
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Es necesario
trabajar con
anomalias y
no con
valores
absolutos
porque en
este ultimo
caso no hay
coherencia
entre
reanalisis (es
decir hay
incertidumbre
observacional)
en algunas
regiones del
globo.
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Typical downscaling predictors: MSLP

Vot 0 5sa1rer0000s CLIMA;E;} isefARCH Published August 30 2 T
Contribution to CR Special 27 ‘Climate change in the NW Iberian Peninsula’ OPEN
ACCESS U V
. . . ) .
Validation of the ENSEMBLES global climate 7
models over southwestern Europe using probability
density functions, from a downscaling perspective T
S. Brands*, S. Herrera, D. San-Martin, J. M. Gutiérrez Q’ R
Instituto de Fisica de Cantabria (CSIC - Universidad de Cantabria), 39005 Santander, Spain 500 850 m b
b

Table 3. List of variables (by pressure level in hPa) available for the 12 models. See Tables 1 & 2 for abbreviations. x: available

Model Variable
T Q R Z U Vv MSLP
850 700 500 850 700 500 850 700 500 850 700 500 1000 850 700 500 850 700 500 sea level

MPEHS5 X X X X X X X X X X X X X X X X X X X X
MPEHS5C X X X X X X X X X X X X X X X X X X X X
HADGEM X X X X X X X X X X X
HADGEM2 x x X X X X X X X X X X X X X X X X X
HADCM3C x x X X X X X X X X X X X X X X
CNCM3 X X X X X X X X X X X X X X X X X X X X
CNCM33 X X X X X X X X X X X X X X X X X X X X
BCM2 X X X X X X X X X X X X X X X X X X X X
EGMAM X X X X X X X X X X X X X X X X X
EGMAM2 X X X X X X X X X X X X X X X X X
IPCM4 X X X X X X X X X X X X X X b4 X
IPCM4V?2 X X X X X X X X X X X X X X X X
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* Transfer-Function Approaches
 Algorithmic Methods

Linear Regression

GLMs

Neural Networks

Analogs

Weather Typing

(k-means, SOM, etc.)

Advantages

Simple
Easy to interpret

Nonlinear

“Universal” interpolator

Nonlinear

Spatial consistency

Nonlinear
Easy to interpret
Spatial consistency

« Weather Generators

Técnicas

Estadisticas de

Downscaling

Shorcomings

Linear assumption
Spatially inconsistent
Selection of predictors
Complex blackbox-like
Optimization required
Selection of predictors
Algorithmic. No model.
Difficult to interpret

Loss of variance

Problem with borders
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Downscaling Methods Cross-Validation

Code  Specifications _ _
Mla  Nearest neighbour A k fOId Cross
Mlb  Mean of 5 neighbours validation (5-f0|d)
Mlc  One out of 15 neighbours, random selection approach has been
M?2a 100 WTs (k-means), mean . .
M2b 100 WTs (k-means), random selection applied using the

M?2c 100 WTs (k-means), simulation from adjusted gaussian parameters 1961-200 pe riod:

M3a  »PCs (95% variance)

M3b  Local predictors in the nearest grid box o in depen dent test
M3c 15 PCs + nearest grid box Samp/es with 8 years
M4a  D3c conditioned on 10 WTs (k-means) .
M4b  D3b conditioned on 10 WTs (k-means) each (32 for train).
M4c  D3b (T,Q) conditioned 10 WTs (SLP)
Geographical domains Predictors
60 > . .
Mev oo - W - Code  Predictor variables

P1*  SLPd, T850, Q850, U500, V500
P2*  SLPd, T850, Q850, Z500

P3*  SLPd, T850, Q850

P4*  SLPd, T850

P5  SLPd, T2d

P6* T850
P7 T2d
P8 Tmax

P9 Tmin




Calibracion y
Validacion en

Santander Meteorology Group fe
A multidisciplinary approach for weather & climate P e eCt P I Og .
Maximum Temperature (Tmax) Minimum Temperature (Tmin)
Analogs (M1a)  Regression (M3a) Analogs (M1a)  Regression (M3a)

[ . [ [
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9 P1

12345678910 12345678910 12345678910 12345678910
= P8 pg Is the bias
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The two first scores are standard (Burger et al. 2012). SLP+T850
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Spa|n02 (1961 - 2000

» ‘Warm p-value’: 15 ; :
0 1.0 — Tmax
O Eight warmest years: 1995, 1989, %065 il M ,\/\/\ ™
1994, 1997, 1961, 1990, 1998, 2000. € 05
2.0
C
d Mean anomaly: 0.97 °C (Tmax), <-1.5
0.75 °C (Tmin) - surrogates of a 20

: : — DO <O N0O
possible moderate warming. S Year 28 I 88§

= We calculate the mean difference, d, between the 5 biases in ‘normal’ conditions, b, (k
=1, ...,5), and the bias in the ‘warm’ period, b,,

an apply a two sided t-test to the t statistic (Dietterich 1998).

Hy:d=0
p-value < a = H, rejected at a*100 (%) significance level >
bias in ‘warm’ conditions is significantly different from bias in
‘normal’ conditions = SD not robust to warmer climate
conditions!
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Maximum Temperature Minimum Temperature
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Downscaling Methods Downscaling Methods

» The inability shown by non robust methods to capture the warming signal in present
climate is translated to the late 215t century when applied to ECHAMS projections.
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Productos disponibles y resultados

 Proyecciones B1, A1B y A2 para temp. y precip.
« Comparacion con ENSEMBLES
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Temperature (minimum and maximum)

. Predictor
Downscaling Method Variables
Nearest neighbor (1 analogue) T2m and SLP
Linear regression with 30 PCs ~ T2m and SLP
Linear regression \_Nlth 15 PCs Tom and SLP
+ Nearest grid box
S3 conditioned on 10 WTs Tom
(k-means for SLP)
Weather generator
(Gaussian on 100 WTs ) T2mand SLP
. . Zand T at
FIC: Two-steps._Anangs + different
regression
levels

Técnicas

Estadisticas de
Downscaling

Precipitation

Downscaling Method

Nearest neighbor (1 analogue)

GLMs with 30 PCs
GLMs with 15 PCs + Nearest
grid box

GLM conditioned on 10 WTs
(k-means for SLP)

Weather generator
(Gamma/Binom. on 100 WTs )

FIC: Analogs

UIB: Analogos + weather
types

Predictor
Variables

T+Q 850
U,V 500

T+Q 850
U,V 500

T+Q 850
U,V 500

T+Q 850
U,V 500

T+Q 850
U,V 500

Zand T
levels

Z and Q
levels
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Tmax (anual) Invierno (DEF)

Plumas (A1B):
Temperatura Max.

Verano (JJA)
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Mapas: Cambios
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eslcena

ENSEMBLES
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eslcena

ENSEMBLES
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50 Precip. (anual) Invierno (DEF) Verano (JJA)
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 esTcena: Regionalizacion estadistica

 Downscaling estadistico-dinamico



Downscaling

13 - P
Santander Meteorology Group ( calibracion )de

A multidisciplinary approach for weather & climate R CM S
El MOS mejora Ia flablllldad JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 116, D18109, doi:10.1029/2011JD016166, 2011
cuando el RCM tiene un Testing MOS precipitation downscaling for ENSEMBLES regional
minimo de skill dia — dia. climate models over Spain

M. Turco,' P. Quintana-Segui.> M. C. Llasat,! S. Herrera,® and J. M. Gutiérrez’
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En los ultimos afos ha habido avances importantes (al menos

parciales) de algunos de los problemas de la regionalizacion
estadistica de escenarios globales de cambio climatico.

Las técnicas de regionalizacion estadistica producen resultados
comparables a las de regionalizacion dinamica.

En el proyecto esTcena se ha llevado a cabo una
iIntercomparacion de metodologias y técnicas sin precedentes
hasta la fecha y se proporcionan las herramientas para la
reproduccion/generalizacion de resultados.

El downscaling estadistico-dinamico permite “calibrar” las
salidas de los modelos regionales (RCMs), como alternativa a
otras tecnicas mas cuestionable de correcion de sesgos.

Existe un conjunto de datos listo para analizar/utilizar y de libre
acceso: http://www.meteo.unican.es/trac/estcena





