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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
enzernble prediction systern 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 qecess to statistical downscaling techniques and simulations [global and
regional model outputs) produced in ENSEMBLES,

Predictors J Predictand l Downscals

Three steps are neccessary to obtain high resolution forecasts
in a region of interest: 1. Selecting the predictors | 2. Selecting
the stations and wariable, 3. Runnin the desired downscaling
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The ENSEMBLES downscaling portal allows to friendly perform
statistical downscaling (advanced interpolation) for GCM.

The following elements need to be defined for a particular experiment:
* Predictors (large scale reanalysis fields)
* Predictands (local variables of interest for impact studies)
» Statistical downscaling methods

Large scale predictors Downscaling Mbdel Local predictand’s
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Statistical methods
based on historical

(Z(looo mb), ceny Z(500 mb);
T (1000 mb), ..., T(500 mb); X data to link large
N scale circulation to

Q(2000 mb), ..., Q(500 mb)) local climates.

Variables for impact studies:
Precipitation
Temperature
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ENSEMBLES datasets included in the portal:
All of them ate least are daily, some are 6-hourly.
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*These datasets are locally stored and
Observations (3D): made CDM compliant to be read by
*ECA stations + GSOD netcdf-java library (no for obs)
*E-OBS 50km + Spain02 *Some datasets are be accessed by
*E-OBS 25km + Personal Obs. OPeNDAP (S2D).
Reanalysis (4D global coverage):
*ERA40 Other reanalysis (but restricted access):
NCEP MERRA, CFS, 20thC, JRA25 and INTERIM

GCM scenarios (4D global coverage):
*ENSEMBLES Stream1 (CMIP3):

« BCM2.0, CNRM-CM3, ECHAMS5, ECHO-G, HADGEM, IPCM4
*ENSEMBLES Stream?2:

« CNRM-CM33, ECHAM5c, HADCM3C, HADGEMZ2, IPCMv2

Seasonal 2 Decadal simulations (4D Europe, SA and Africa):
DEMETER and ENSEMBLES S2D Stream?2 dataset
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-~ Followon

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

| 7 C
Qwecl Impacts in tourism, energy,

Impacts in health and natural hazards

metafor
Appropriate metadata for
GCMs and downscaling.
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The downscaling portal has been recoded using Spring, Struts, JMX, ...
frameworks to include new additional features and larger flexibility and
Integration capabilities.
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E;:I EI‘D 4:0 15 ELEI 25 5 35
Description: Analogues Properties: Chearved
Type: ANALOGES InferenceMethod: wm
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1] o X
Validation [PDF report] ” T
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IPCC GCM
Low Resolution
Scenarios

MOSAICC
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FAO-MOSAICC (for
MOdelling System
for Agricultural
Impacts of Climate
Change) is a system
of models designed
to carry out each
step of the impact

assessment from
climate scenarios
downscaling to
economic impact

analysis at national
level.

)
Climate Scenario
Downscaling

MOSA/ICC
FlowChart

ENSEMBLES
Downscaling Portal

Historical
weath der Downscaled
records Climate scenarios
Historical Historical
yield — —1  water use
records statistics
v v Historical
Crop parameters— /) Y\ [ discharge
i records
[, Crpp groyvth Hydrologlcal  —
Simulation Modelling Soil and
Soil data — = | Land use
data
\ 4 A\ 4
[Technology trend A
/ — : L Water availability| — Dam data
scenarios Yield projections for irrigation

Current state
of economy

\ 4
)

Economic

Macroeconomic
scenarios

Modelling
~—

A 4

Economic
impacts

\ EXternaI

users
interface



MOSAICC

Santander Meteorology Group ,'ntegration

A multidisciplinary approach for weather & climate

FAO-MOSAICC (for MOdelling System for Agricultural Impacts of

\ Climate Change) is a system of models designed to carry out

MOSAICC  each step of the impact assessment from climate scenarios
J 'I.-'; i .f.‘:"n.. downscaling to economic impact analysis at national level.
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Several wd The Dol New cus MOSAICC observations data has been

Authentic developed adapted| develop loaded into the Downscaling Portal. A

between| dataandn MOSAId differentl Module to make this process online is
being developed
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Predictors

The SDS Portal of FAO-MOSAICC allows creating downscaling
experiments selecting a region of interest and the predictors to be used
(ZSOO and T1000 in this example)

nn [+ ] 3 http: / /www.meteo.unican.es/fao ) T el EEI

';«:',F; Downscaling Portal
©  Santander MetGroup

| Myhome | Predictor | Predictand | DownscalingMethod | Downscale | | Logout | Myaccount |

View | Create | | “llll:_l_

Predictor:  Tmax_Config2 1_3 i

Dataset: era0 Europe

Dates: 01/01/15975 | 31/12/2000
Time resolution: 24h

Lon: -20.0 | 125
Lat: 28.0 | 38.0
Resolution: 2.5 | 2.5

os de mapa @2011 Basarsoft, Geocentre Censulting, Google, Mapa GlSrael, ORFON-hE'FP\MquBAh Tm:mm Transnavicom - Términos de uso
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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 _Morocco).

ane Downscaling Portal

[ - | 3 | | + |B http: / /www.meteo.unican.es/fao '5] (Qr Goagle \' |:| |§|
P ==
Santand MEG]' .
|M,m]mm[pmm]mmummﬂmjmmn G | Logout | Myaccount |
view |
Zone: | Tmax_Config2 | & | Predictand: | Tmax &

g Database: FAO Morocco
Variable: Tmax
Points: 10 (+ info)

;Sh&msfnr: Tmax |
| Name  Height  Longitude Latitude |
TANGER 15 -59 35,72
AL-HOUCEIMA 12 -3,85 35,18
| KENITRA 5 -66 343
1FRANE L1664 -5,17 35
KHOURIBGA 785 -69 32,88
SAFL 3 9,21 3232
| RACHIDIA 1037 44 3L,93
MARRAKECH 464 -8,03 31,62
AGADIR IN2G Fi] -9,57 30,38 |
TAN-TAN 45 -10,93 2817 A |

ad

| Poplp |




It also allows selecting a
particular downscaling
algorithm from the
different families of
methods:
- Analogs
- Regression + GLMs
- From CPs
- From grid-points
-  SOM weather types
- Weather generators

and defining a particular
configuration:

* Number of analogs
 Numer of CPs.

« Etc.

A multidisciplinary approach for weather & climate

SD Portal:
Downscaling
Method

My home Predictor Predictand | Downscaling Method | [lownscale

View | Create |

Lone: Tmax_Config2 Predictand: | Trax_all +

Wihreattrer—pererator

| Wheather typing | Transfer functions

| Analogues |

Downscaling method properties

Mumber of analogues | 10

Inference method | Mean v
Description:

Dowenzcaling method name:

Create new Method
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SD Portal:

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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Calibration & validation
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. peAhl
Type: ANALOGES InferenceMethod: wm b P o 0.05
Family: WHEATHER_TYPING AnalogueNumber: 15
16+
Validation [PDF report] = 30 40 “i5 20 25 = 35
Wame: defaultValidation Train percentage: 75 Chserved
Description: defaultValidation Test percentage: 25 AME E1D/sd10:0,350
Daily 10-day aggregated T
x o
Accuracy Reliability Obs, stats Preds. stats sl E
e =
Station Pearson MAE RMSE E =l = g E
TANGER 0.99 0.57 0.74 *E s
E-r g v ’: L] E
AL-HOUCEIMA 0.98 057 0.87 B i E
L - B
KENITRA 0.98 0.61 078 o 2 o Ty ;
IFRANE 0.99 0.68 085 | #Mrc - : E
i
SAFI 0.97 0.74 095 | 1af
MARRAKECH 0.9 0.78 08 | P P pon pn =5 0
KHOURIBGA o] 0.80 103 ¢ Obse ned10 Obssrwed-Pa canties10
RACHIDIA 0.89 0.75 0.87
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Once the method is defined and validated it can be used to downscale
GCM models for future scenarios (e.g. A1B), decade by decade.

Dowmscaling Porral

e | w | | B @ | 4+ @ hnps ) fweew.meteo_ unican.es/ensembbes & | [ Qr Coog RECARN » )
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: aanfander MeThroup
My home Predictor Predictand Dawrscalirg Method Dorwnacale [ ' Admin Liog gut My aCCoLint
Wigw Create | {1 } idl Jobs infa
Predicton  Iheris _'UH'I'H:I -— Fradictand: = T _EI:MH — Dowmiscaling maghiod: ,ﬂnﬂ.ﬂgﬂ [ﬂEr&.llf:l — SCEnBMD: | ALR -
2001 - 2010 O O 8
2011 - 2020 C 3 B 8
2021 - 2030 . = = .
2031 - 2040 Ll = B =
2041 - 2050 { o o = O
2051 - 2060 = = B =
2061 - 2070 £ = = O
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Recommendations

) e and Supportfor
Santander Meteorology Group
A multidisciplinary approach for weather & climate ENd-UseI‘S

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

User Guide of the ENSEMBLES Downscaling Porral

Technical Notes

_f" Santander Meteorology Group
Santander Meteoro]ogy Group (CSIC_UC) - A multidisciplinary approach for weather & climate
SMG:2.2011

User Guide of the ENSEMBLES Downscaling Portal

J.M. Gutiérrez!, D. San Martin’2, A.S. Cofino?, S. Herreral2, R. Manzanas!
!Instituto de Fisica de Cantabria, CSIC-Universidad de Cantabria, Santander, Spain.

% Predictia Intelligent Data Solutions, Santander, Spain.
3 Dpto. Matematica Aplicada y C.C. Universidad de Cantabria. Santander, Spain
correspondence: gutierjm@ifca.unican.es, daniel @ predictia.es, cofinoa@unican.es

version: v1-March 2011




Future work and
Santander Meteorology Group conclusions

A multidisciplinary approach for weather & climate

 ARS5 datasets to be integrated: how to do it? ESGF Service?

« OPeNDAP connections to the different datasets could be
Included, but performance issues has to been overcome

« New developments regarding RCM calibration (with the
available observations) and MOS-like statistical
downscaling to be used in the CORDEX initiative.

 Integration of METAFOR services for GCM and
downscaling metadata.

« Migration of new downscaling technigues and calibration
IS and active on-going work.

 Improvement on visualization and management of
downscaled data is required.

 The portal is open to any user, but limits on resource
usage are imposed.
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