
The Model Evaluation Framework

 Model Evaluation is CAWCR wide

Plethora of different tools/programs

Many proprietary, closed source, arcane, expensive

 There are advantages to a unified approach

Common tools and terminology

Sharable scripts and expertise



The Open Source Paradigm

 Open source ME tools exist

of high standard

written (and supported) by experts 

Shareable, modifiable

Strong (and prompt) support community

Easily ported to different machines

 Strong push towards python based tools

E.g. CDAT, metpy, pyNGL, pyNCL



Python as glue

 Extensible 

Modules loaded on the fly

Interface to fortran, c etc

 Graphically gifted

Graphics modules

Flexible UI development

 Ubiquitous 

Many open source projects written in python

 Linux, web tools, utilities, etc
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Climate Data Analysis Tools

http://www2-pcmdi.llnl.gov/cdat



Metpy/magics/magics++

http://www.ecmwf.int/products/forecasts/



pyNGL

http://www.pyngl.ucar.edu



matplotlib
http://matplotlib.sourceforge.net/_static/logo_sidebar_horiz.png



Interaction with framework

 User scripts written in python or shell scripts 
calling python

 Generic scripts available on web site

Standard operations, plots etc

 Enhanced python available on all machines

(except Windoze?)



AMIP Model diagnostic framework

 Based on UKMO HADGEM3-AO model evaluation 
paper

Systematic scheme

Client side driven

 Standard metrics for each model application area

e.g. regional, seasonal to decadal prediction, Earth System 
modelling.

 Summary plot for quick identification of areas needing 
attention

 Modified for local models and requirements



Metrics 

 Compare model against observations

 Outcome or process based

 3 types of metrics:

Type1 : RMS errors of 2D fields relative to obs

Type2 : Errors of scalar quantities relative to obs

Type3 : Absolute values of scalar quantities



Acceptable ranges

 Evaluated using the test model and a reference 
model

 Normalise metrics relative to reference model

Indicate improvement to monitor progress

 Aim for the model to be within the range of 
observational uncertainty

 Once all metrics within uncertainty job done!



Assessment summary diagrams

 Acceptable ranges defined by observational 
uncertainty

normalised relative to the reference model

shown with error bars.

 'traffic light' classification:

metric is within the acceptable range

metric is outside acceptable range but closer than 
the reference model

metric is outside acceptable ranges and worse than 
the reference model



Normalised relative to 
reference model

Error bars for obs 
uncertainty

Application specific variables

Troposphere diagram



Other MO defined applications
 Global

Troposphere, radiation, stratosphere, ocean state, 
sea ice, land surface, hydrological cycle, aerosols

 Regional prediction

 Monsoon

 ENSO

 MJO

 NAO

 Extremes

 Seasonal to decadal prediction



Progress

 CDAT and metpy on d2 and flurry

Not yet in same python but same version

 Preliminary scripts for AMIP evaluation suite 
being tested

 Need for improved metpy installation scripts

 Need for improved metpy/magpy 
documentation

Developing experience with UM NWP suite


