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Based on Meehl et al. 2009
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fona‐miklip.de
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MiKlip Prediction System ‐ Baseline1 ‐> MiKlip‐REF
Max‐Planck‐Institute Earth System Model ‐ Low Resolution
Atmosphere:  Resolution T63 (~1.8°) Level 49 

Initialization: ERA‐40/Interim Fullfield
Ocean:  Resolution 1.5° Level 40 

Initialization: ORAS4 Anomaly
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Exploiting the sources of skill
to improve the forecast

MiKlip‐Ref vs Climatology compared to HadCRUT4

Freva

Ensemble Dispersion Filter
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Evaluation Platform
website: www‐miklip.dkrz.de | visitor‐login: Click on ‚guest?‘ ‐> Login
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Freva ‐ Free Evaluation System Framework
11/39



Usability & 
Flexibility

Plugin

Transparency & 
Reproducibility

Data 
Access

12/39



HPC running at “German Climate Computing Centre“ with access to ESGF
over 10 million datasets
Shell

ssh USER@miklip.dkrz.de
module load miklip‐ces
freva ‐‐plugin
freva ‐‐history
freva ‐‐databrowser

www‐miklip.dkrz.de
Plugins
History
Data‐Browser

and Web
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MiKlip (global) / CMOR
DIRECTORY:
project/product/institute/model/experiment/time_frequency/realm/variable/ensemble/

FILENAME:
variable_cmortable_model_experiment_ensemble_starttime‐endtime.nc

EXAMPLE:
DIRECTORY:
miklip/output/MPI‐M/MPI‐ESM‐LR/rcp45/mon/atmos/tas/r10i1p1/

FILENAME:
tas_Amon_MPI‐ESM‐LR_rcp45_r10i1p1_200601‐210012.nc

Human Readability within the Data Standard

Data 
Access
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MiKlip uses CMOR & access
several ESGF standards

SOLR Apache
• Indexing the different standards

• Host a search tool using
CMOR options

• Support developers in process
this data

Data 
Access
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Data‐Browser in the Shell

Data 
Access
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Transparency & 
Reproducibility

MySQL Database
• Every analysis is saved
and can be rerun

• Can be shared among
scienists

GIT Versioning
• Every tool and

system version
is saved to the
analysis!
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Transparency & 
Reproducibility

Featured Recommendations

Inspired by your 
browsing history

Saving CPU time, 
I/O and disk space!
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The Admin Panel
Transparency & 
Reproducibility
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ADVANTAGES:
• No specific programming 

language requested
• No need to know all the 

code environments

Plugin

MoviePlotter

INTEGRATION set up 3 tools to show
• MiKlip developers

• how2plugin via different scripts
• MiKlip users

• how2use the evaluation system

PCA

DiffPlotter

freva ‐‐plugin MoviePlotter input=/path/2/tas_Amon_MPI‐ESM‐LR_decadal2000_r1i1p1_2003.nc outputdir=./

from evaluation_system.api import plugin

class MoviePlotter(plugin.PluginAbstract):
__short_description__ = "Plots 2D lon/lat movies in GIF format" 
__version__ = (0,0,1)
__config_metadict__ = plugin.metadict(compact_creation=True,

input =(None, dict(type=str, mandatory=True, help=' File to be plotted')), 
outputdir =(None, dict(type=str, mandatory=True, help='default output dir')))

def runTool(self, config_dict=None):
input = config_dict['input']

outputdir=config_dict[‘outputdir’]

result= self.call('%s/movie_plotter.sh %s %s' % (self.getClassBaseDir(),input,outputdir))

./movie_plotter.sh    /path/2/INPUT    /path/2/OUTPUTNCL

C++

Python
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Plugin
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Freva Plugin output can be automatically part of the data base

if link2database: 
self.linkmydata(os.path.join
(outputdir_org,'CMOR'))

Option in plugin:

Developers get a function
from Freva for the plugin

Preview output of the
MET_ENSEMBLE plugin:

Result of the plugin now
part of the users database

… and can be choosen as input
for next plugin

Plugin
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… of climate model forecasts, hindcasts and projections

A standardized data and application system for evaluation…

Freva @ BSC?

Usability & 
Flexibility

Plugin

Transparency & 
Reproducibility

Data 
Access
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s2dVerification @ Freva Andy Richling (FUB) 24/39



Summary of Evaluation Platform

More Informations @ FU‐Berlin
• freva.klimod.de

Free Evaluation System Framework
• Standardized data & applications
• Usability & Flexibility
• Shared Knowledge approach
• Toolset for Verification Systems
• … and Operational Systems

Application Potential
• Major Projects & Big Institutions

More Informations @ MiKlip
• fona‐miklip.de

More Informations @ DKRZ
• www‐miklip.dkrz.de

More Informations @ CMIP
• cmip‐esmvaltool.dkrz.de
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Exploiting the sources of skill to improve the forecast
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2 
Climate Science Facts

‐ large‐scale mixing occurs on time scales from 
years to decades

‐ The ocean has a much larger heat capacity 
than the atmosphere
Vuille and Garreaud

MiKlip‐REF
Uninitialized

‐ … skill of a […] prediction based on the
ensemble mean is shown to be always greater
than that based on a single realization
Kumar and Hoerling

‐ … the ensemble average is closer to the truth
[…] due to non‐linear filtering of errors …
Kalnay, Hunt, Ott, Szunyogh

‐ the ocean provides the important memory for 
climate variations

Trenberth

MiKlip‐REF

MiKlip‐REF 
Single Members

Ocean Ensemble
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Prediction Technique
Question: Is the EDF system better? Answer: Ask Freva!

MSESS ‐ Global Mean Temperature

MiKlip‐REF vs Climatology compared to HadCRUT4

Mean Squared Error Skill Score
Forecast vs Reference compared to Observations

MiKlip‐EDF vs Climatology compared to HadCRUT4

MSESS ‐ Regional Mean Temperature

Lead Year 2‐5

MiKlip‐EDF vs MiKlip‐REF compared to HadCRUT4

Mean Squared Error Skill Score
Forecast vs Reference compared to Observations

MiKlip‐EDF vs MiKlip‐REF compared to HadCRUT4

+ Deceleration of the loss of skill over lead years
+ Significant skill improvement in LY2‐5

+ Strongest effect in the North Atlantic
+ Large and important impact over Central Pacific

Significance

30/39



Prediction Technique
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• Does the EDF destroy the ensemble spread and the forecast reliability?
• Shouldn‘t the EDF effect be visible earlier? Why do we see the effect at first
in LY4 and LY5? 

• If the early positive development in the model is important, are specific
regions critical for the forecast skill? 

• Besides statistical measurements, do physical indices exist which explain
why the skill could be better? 

• Is the positive EDF effect „just“ an adjustment on the trend or really an 
improvement on the forecast of the variability?

• What about full‐field and/or seasonal predictions? 
• How good is the EDF vs more ensemble members or higher resolved
models? 

• Why is the EDF constructed like it is? Other variations possible? 
…

• Does the EDF destroy the ensemble spread and the forecast reliability?
• Shouldn‘t the EDF effect be visible earlier? Why do we see the effect at first
in LY4 and LY5? 

• If the early positive development in the model is important, are specific
regions critical for the forecast skill? 

• Besides statistical measurements, do physical indices exist which explain
why the skill could be better? 

• Is the positive EDF effect „just“ an adjustment on the trend or really an 
improvement on the forecast of the variability?

• What about full‐field and/or seasonal predictions? 
• How good is the EDF vs more ensemble members or higher resolved
models? 

• Why is the EDF constructed like it is? Other variations possible? 
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Spread and 
Reliability?
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Prediction Technique

decadal experiment
Raw and EDF

decadal experiment
15 Members EDF

Experiment Setup to get „a“ spread back
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Prediction Technique
Decadal system starts in November to be synchronized with the Seasonal system

‐ New MiKlip Prediction system ‐
Check first Winter ‐ Correlation

Lead Month 1
Nov

Lead Month 2
Dec

Lead Month 3
Jan

Lead Month 4
Feb

Lead Months 2‐4
DJF

Seasonal Effect? 37/39



Summary of Prediction Technique

What is the main
idea behind this
novel approach?

Using the ensemble mean (non‐linear error
filter) of the ocean temperatures (decadal
memory) within a forecast, keeps the forecast
on track

The Ocean
+

The Ensemble

Question: Answer:

Is the temperature
forecast closer to the
observations?

Yes, the prediction is better, due to
deceleration of the loss of skill over lead years
and a significant skill improvement in LY2‐5 
(global and regional)

What about other
important variables 
than temperature?

MiKlip‐EDF shows large areas of significant
positive correlation coeffients from
precipitation and winter cyclone track density

Kadow, C., S. Illing, I. Kröner, U. Ulbrich, and U. Cubasch (2017), 
Decadal climate predictions improved by ocean ensemble dispersion filtering, 
J. Adv. Model. Earth Syst., 9, 1138–1149, doi:10.1002/2016MS000787
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Summary

What is the idea? 
Is the prediction
more accurate?

Exploiting the ensemble mean of the ocean
temperatures keeps the evolution on track 
and improves the prediction (TAS, PR, CYC).

Ozean
+

Ensemble

Decadal prediction has a lot of potential left, because of many
scientific attributes: Initialization, green‐house gases, couples
atmosphere‐ocean models, hindcast set‐up, ensembles, lead year
evaluation, etc.

Earth system model evaluation framework (verification and developer
system Freva) was developed for a common software and data interface on
high performance computers.

New decadal prediction technique: Ensemble Dispersion Filter

Intensify the cooperation between Barcelona/EUCP and
Berlin/MiKlip in the field of climate prediction, evaluation,
and Earth system modeling.

Climate Science

Evaluation Platform

Prediction Technique
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