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What is METplus?

• Suite of verification and diagnostic tools 
wrapped in Python
• Make model evaluation easy, reproducible

• Components:
• Wrappers: 

• low level workflow for running MET
• Move data from one component to another

• Model Evaluation Tools (MET)
• Statistical engine, point and gridded data
• Over 150 traditional statistics and diagnostic 

methods
• 15 interpolation methods
• Spatial and Object-based methods

• Analysis Tools
• METcalcpy, METplotpy, METdataio, METviewer, 

METexpress



METplus Analysis and Data Flow
• METviewer

• METcalcpy
• Used by METviewer to 

compute statistics
• Contains contributed 

diagnostics and 
pre-processing

• METplotpy
• Used by METviewer to 

generate plots
• Contains contributed plots for 

use cases

• METdataio
• Loads verification data into 

METviewer
• Reads netCDF for 

METcalcpy use
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Subseasonal to Seasonal Use Cases
• Use Case:

• Example METplus configurations 
illustrating how to run common 
metrics

• 4 Categories
• S2S
• S2S: Mid Latitude
• S2S: Madden-Julian Oscillation
• S2S: Stratosphere

• May create a single plot

• Many S2S use cases combine
• Diagnostics or Indices computed in 

METcalcpy
• Statistics computed in MET
• Graphical output from METplotpy



Subseasonal to Seasonal Examples

• Two Plotting use cases
• Cross Spectra plot
• Hovmoeller plot ERAI 

precipitation

• CFSv2 Verification 
• Ensemble members Normalized 

by 29 year climatology 
• Traditional probabilistic statistics 

(ex. Brier, Reliability)

• Tercile Verification
• Uses general trends seasonal to 

interannual
• Mulit category contingency table 

statistics



Mid Latitude Examples
• UIUC

• Atmospheric Blocking
• Most closely resembles Pelly 

Hoskins, 500 mb height
• Reversals in geopotential height for 

blocked latitudes 
• Applies spatial and temporal 

characteristics 

• Weather Regime Analysis
• K-means clustering on 500 mb 

height, orders based on frequency 
• Optional step to perform EOF 

analysis and use reconstructed 
EOFs

• Computes weekly frequency of each 
Weather Regime

ERA Dec 2000 – Feb 2017

Statistic IBL Blocks

CSI 0.558 0.559

FBIAS 1.01 1.01

PODY 0.717 0.721

FAR 0.285 0.288

Category Frequency 
Correlation

WR 1 0.906

WR 2 0.859

WR 3 0.951

WR 4 0.923

WR 5 0.952



Madden-Julian Oscillation Examples
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• NOAA PSL and GMU

• OMI
• Project filtered OLR onto 

spatial EOFs
• Phase diagram

• RMM
• Frist 2 PC normalized by 

standard deviation
• Phase diagram, time 

series, EOF plot

• MaKE/MaKI
• Zonal and meridional 

components of wind 
stress and surface 
ocean currents and SST 

• Computes MaKE and 
MaKI

MaKE and MaKI



Stratosphere Examples

• NOAA CSL

• Zonal Mean Bias
• Computes zonal mean temperature and U, 100 – 1 

hPa
• Runs Series-Analysis to compute ME, RMSE, etc.

• MET now handles data on semi-structured grids through 
python embedding (ex: zonal or meridional mean)

• Bias Plots

• Polar Cap Temperature
• Average zonal mean Temperature 60 – 90 latitude
• Computes ME, RMSE from 100 – 1 hPa with lead 

time

• QBO in progress
• Phase diagram

Zonal Mean Temperature 2012-12-07 00 UTC



Training Resources

*S2S 
Sections in 
both 
trainings

Links:

• METplus Training Series

• METplus Advanced Training Series

• METplus Online Tutorial

https://dtcenter.org/events/2021/metplus-training-series/agenda-recordings
https://dtcenter.org/events/2023/metplus-advanced-training-series/spring-2023-agenda-recordings
https://dtcenter.org/community-code/metplus/online-tutorial


Getting Help

Contacts:
Tara Jensen: 
jensen@ucar.edu
Christina Kalb: 
kalb@ucar.edu

METplus User Support Discussion Forum

https://github.com/dtcenter/METplus/discussions

