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ENSEMBLES
Downscaling
Portal (version 2)

Santander Meteorology Group
A 'multidisciplinary approach for weather & climate

http://ensembles-eu.metoffice.com The statistical downscaling portal is a

ENSEMBLES Project (2004-2009) free tool for user-friendly downscaling.

Develop an ensemble
prediction system for
climate change and linking

http://www.meteo.unican.es/ensembles

Downscaling Portal
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ENSEMBLES Downscaling Portal (version 2)

* RCM simulations.
« Statistical Downscaling.

 Gridded observations: E-OBS

One of the goals of the ENSEMBLES project is maximizing the exploitation of the results by linking the outputs of the ensemble
prediction system (multi-model climate change global simulations) to a range of applications, including agriculture, health,
food security, energy, water resources, and insurance, which use high resolution climate inputs to feed their models. The
downscaling portal allows end-users to calibrate/downscale the coarse model outputs in the region of interest using historical
observed records. The portal includes public observation datasets (e.g. GSOD) and allows uploading new historical data
(including private datasets, not available for other users).

This Statistical Downscaling portal provides user-friendly web access to different statistical downscaling techniques and works
transparently with the observations, reanalysis and global climate simulations (see the common list of variables available for all
models in the portal), obtaining the resulting outputs in simple formats (e.g., text files).
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Meteolab: an open-source Matlab toolbox Qros 2. . Qsoors) focacmate.
. Three steps are neccessary to obtain high resolution forecasts in a region of interest:
= 1. Selecting the predictors,
http://www.meteo.unican.es/en/software/meteolab e E——
3. Running the desired downscaling jobs (local scenarios).
Downscaling Portal user guide:
= Gutiérrez I M. San-Martin. D Cofii FS Downscaling
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P’ Santander Meteorology Group Portal:
A 'multidisciplinary approach for weather & climate D a t as ets

Currently, the ENSEMBLES datasets included in the
portal contain only Climate Change Scenarios data.
Data from seasonal experiments (multi-model
simulations) will be included soon.
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Observations:

« ECA stations + GSOD

« E-OBS 50km + Spain02
« E-OBS 25km

Reanalysis (global coverage):

« ERA40

« NCEP

GCM scenarios (global coverage):
« ENSEMBLES Stream1 (CMIP3):

- BCM2.0, CNRM-CM3, ECHAMS, ECHO-G, HADGEM, IPCM4
« ENSEMBLES Stream2:

« CNRM-CM33, ECHAMSc, HADCM3C, HADGEM2, IPCMv2



A 'multidisciplinary approach for weather & climate

Downscaling
"¢ Santander Meteorology Group Portal:
Follow-on Activities

The activities started in ENSEMBLES have a follow on in
several EU-funded and international projects, involving
different impact communities, and dealing with different

CORDEX-related activities.

Impacts in forest fires Impacts in health
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The SDS Portal allows creating downscaling experiments selecting a
region of interest and the predictors to be used (Z500 and T1000 in this
example).

00 Downscaling Portal

+ | http:/ /www.meteo.unican.es/fao ¢ m m

N ‘ETQ‘ Downscaling Portal
| Myhome (* Predictor | YPredictand | Downscaling Method | Downscale | csacSanulndelr MetGroup | Logout | Myaccount |
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It also allows selecting a local variable of interest (e.g. max. Temp.) in a
number of stations from any of the available historical datasets (in this
case a dataset developed for the project FAO _Marocco).

6 Downscaling Portal

[ l ] ue http://www.meteo.unican.es/fao C] (Q' Google \ @

* Downscaling Portal

‘m 5 Santander MetGroup > >
My home | Predictor Pred‘lctand Downscaling Method | Downscale ] | Logout | My account ]
View | Create ]

Zone: Tmax_Config2 4 Predictand: = Tmax 4

d Database: FAO_Morocco
Variable: Tmax

Points: 10 (+ info)
Height

TANGER 15 -59 35,72
AL-HOUCEIMA 12 -3,85 35,18
KENITRA 5 -6,6 3,3
IFRANE 1.664 -5,17 335
KHOURIBGA 785 -69 32,88
SAFL 3% -9,21 32,32
RACHIDIA 1.037 44 31,93
MARRAKECH 464 -8,03 31,62

AGADIR INZG 23 9,57 30,38 |

TAN-TAN 45 10,93 28,17 A

v

| PopUp |




SD Portal:

¥. Santander Meteorology Group Do wnscalmg
A 'multidisciplinary approach for weather & climate M e th Od

It also allows selecting a

particular downscaling My home Predictor Predictand @Dcwnmle

algorithm from the view [ Create
different families of
methods: Predictor: Theria_demo & Predictand: Tmax_Scities
- Analogs
- RegreSSion + GLMS | Wheather typing | Transfer functions Wheather generator
- From CPs

|W| Weather types
- From grid-points

- Neural Network

- K-means weather

Downscaling method properties
NMumber of analogues 1

types Inference method Mean -
- Weather generators escrption N oL —
and defining a particular
Configuration: Downscaling method name:  default
* Number of analogs
* Number of CPs. Create new Method

e etc.
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Finally, it allows selecting a downscaling method (from the list of
available ones, including regression, analogs, weather typing, etc.) and
obtaining a cross-validation in present climate using renalysis data.

Downscaling Portal
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. =
Station Pearson MAE _~RMSE 2 At ‘§ =t
TANGER 0.98 0.57 0.74 *3 *
L2 ¥ 3k & 2
AL-HOUCEIMA 0.98 0.5% 0.87 3 5 .
a 22 relh L 2}
KENITRA 0.98 0.61 078 | - e g
201" ~on et g
IFRANE 0.99 0.68 08s . 3 i Y
SAFI 0.97 0.74 095 | 18 18
MARRAKECH 0.98 0.78 098 | 20 25 0 20 25 a0
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RACHIDIA 0.99 0.75 0.97
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A 'multidisciplinary approach for weather & climate
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Once the method is defined and validated it can be used to downscale

GCM models for future scenarios decade by decade.

Downscaling Portal

- | » | |BR  # 4+ O hups )/ www.meteo unican es/ensembles ¢ | (Qr Goagle RN + )
m r pling S...s in Matlab  http://dipos...z-nieto.pdf  hetpe) fwww...1/13648152 S Direc...lef k ScienceDire..n Swaziland Accuracy of .. tes of truth »
» :
S Downscaling Portal
. e santander MetGroup
My home Predictor Predictand Downscaling Method o RS = CSIC Admin | Log out My account
View | Create \(1) i) Jobs info
Predictor: lheria demo 4 Predictand: = Tmax_Scities & Downscaling methed:  Anglogues (default) & Scenarial  ALB
BCM2 CNCM3 3) HADGEM2 MPEHS
2001 - 2010 8 O O O
2011 - 2020 0 s O C
2021 - 2030 C - - o
2031 - 2040 C - < O
2041 - 2050 (4) o = O O
2051 - 2060 a = O O
2061 - 2070 o = =) O
2071 - 2080 a = 0 0
2081 - 2090 = - = Q
2091 - 2100 0 = 0 ¥ (5)

Run selected downscalings (6)

Developed by: Santander Metearclogy Group. Downscaling Partal 2011,




SD Portal:
Friendly Output

Santander Meteorology Group
A 'multidisciplinary approach for weather & climate

The resulting daily locally projected simulations can be downloaded as Excel
(or ascii) files.

E3 Microsoft Excel - Libro1.xls

@_] archivo  Edicion Wer Insertar Formato Herramientas Datos Ventana ?  Adobe PDF Escriba una pregunta >y -8 X
1§Arial 10 N X 8§ | EE= D% m € %% %=
cd ch cb c7 [at} c9 c10 cl1 cl2 c13 cl4 c15
163.611 188.444 148.111 179.778 193.722 159.889 132.778 166.611 197.222 214.000 225722 226.200
156.222| 196.278 142.000 181.056 183.333 146.667 144.333 171.722 214.389 241.056 228.889 195.100
115,611 171.389 103.944 165.500 171.000 122,611 103.167 139.500 183.111 218.000 231.056 181.100
? 111.000 166.833 96.500 166.111 165.278 104.722 77.444 121.889 171.389 193.778 200.111 185.100
123.500  184.167 123.389 175.833 181.167 128.778 107.944 151.778 193.500 208.889 206.444 197.700
131.667 189.111 117.776 182.111 191.889 126.500 103.167 155.278 190.222 197.056 196.667 221.400
136.444 193.500 123.500 186.111 194.167 134.775 109.556 161.667 195.278 196.278 201.778 216.200
® 139.556 194.333 122.222 188.222 201.222 137.833 114.056 167.111 203.500 215.611 211.889 203.400
125.833 185.111 109.333 17
121.444 172.889 123.667 1€ Dow nscaled predictions for Januaries (2091-
131.167 186.833 117.056 17 2100) at Station: Lon -53.33, Lat 355.83
147 333 185.778 137 611 17 200.000
Py L eA 120.333 170.111 115.222 17 :
..r . % 98.444 158.000 B4.444 1F
Og _ g A .,.. £ 114.278 165.889 105.333 1£ 250.000
%0-° 8 gk 2 Tunisia 127 444 159.056 99111 1£ | ~
PO~ oy ® &, 130500 168.278 110.444 1€ | € 200,000 4
P I .,‘ ° ° 123.111 165.778 110.444 1E | 5
__[(‘CO. » A0 2 103.222 162833 91.333 1€ 8 -4 p
e o - o 2 101778 156722 91222/ 15| ' ° y
° o - e 4 122.944 168.333 89.667 1€ | x
v - ° 1135611 171.389 117.833 17 | g 100.000
« % Algeria - L 3128.778 182778 112222 17 |+
OO T O IO 7 141 444 195,500 128,611 1€ 50.000
95 | 25012091 186,167 186,833 190389 158500 183889 146611 1¢
96 | 26/01/2091 176.556 191.944  168.276 139.722 181.833 143.556 17 0
97 | 27/01/2091 179.611 190.944  196.833 158.333 200.444 154.500 1S AT T AT A
98 | 28/01/2091 198.500 214611 217.056 184.167 219.444 163056 21 131 81 91 121 151 181 211 241 271 30
99 | 29/01/2091 199.444 217.722 217.167 181.278 215.333 164.611 21 Time (days)
100! 30/01/2091 199,167 224.889| 245.000 208.333 244.722 183.111. 22
M < » »\Hojal / Hoja2  Hoja3 < el
B lickma ~InY




Recommendations

- : and Support for
Santander Meteorology Group
A 'multidisciplinary approach for weather & climate E n d' U sers

These portals should not be used as a black-box tool (particularly the
downscaling portal) to avoid wrong applications and errors. Some
background knowledge is required and the limitations should be known
(e.g. the different assumptions of the statistical downscaling methodology).
The users are requested to collaborate with downscaling experts. In
some cases of mutual interest we provide support and/or training.

User tutorials, indications and recommendations for downscaling are
provided and referred to, e.g. in the ENSEMBLES web site.

User Guide of the ENSEMBLES Downscaling Portal (version 2)

Technical Notes LW Santander Meteorology Group
Santander Meteorology Group (CSIC-UCO) g A multidisciplinary approach for weather & climate
SMG:2.2011

User Guide of the ENSEMBLES Downscaling Portal (version 2)
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