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METviewer components

VSDB
Output

Packages: Java, Apache/Tomcat, MySQL, R statistics



What can be loaded into METviewer?
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� STAT files (*.stat) files from MET packages
� Grid-Stat
� Point-Stat
� Ensemble-Stat
� MODE (.obj and ctc.stat)
� MODE-TD (.obj and ctc.stat)

� VSDB files from NCEP verification packages
� Grid-to-Obs
� Grid-to-Obs_e*
� Grid-to-Grid
� Grid-to-Grid_e*
* Some variables in ensemble VSDB currently not available for loading but will be  
soon
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Interface Basics



General Layout
Focus on initial settings



METviewer
1

Click on down arrow to pick 
one or more databases
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METviewer Click on down arrow to 
pick one or more 
databases



METviewer
2 Click on tab to pick plot type

Series
Box
Bar
ROC
Reliability
Ensemble Spread-Skill
Performance Diagram
Taylor Diagram
Hist (Rhist, Phist, RELP)
ECLV
Contour



METviewer

3

If there is more than one type 
of data in a database, click to 
select statistic type
Stat, MODE or MODE-TD



METviewer

4 Click on down arrow to pick variable then pick the statistic(s)



METviewer

5. Click on down arrow to what lines/boxes you want to include on Y-axis

Use Series Variable to 
define additional series

Click on Group if you want 
selections grouped into 1 series 
(e.g. leads 0+12 in group 1 and 
24+36hr in group 2, etc…)
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Stratifications

6
Fixed Values – your stratifications.  For example, select 1 or 
more thresholds to be aggregated, or 1 or more init times, or a 
date range based on valid times or cycle time

Use Fixed Values to define additional stratifications



METviewer

7 Select dropdown arrow to choose what you want to plot against 
on the X-axis (Independent Variable)



METviewer

6 Select dropdown arrow to choose what you want to plot against 
on the X-axis (Independent Variable)



How to compute statistics
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8

Summary – scores computed per each combination of fixed 
values and independent variable then mean or median taken

Aggregate statistics – accumulates SL1L2 lines or CTC 
counts prior to  calculating the statistic

Revision statistics – basically looks at dProg/dT for a given 
valid time



model fcst_init_beg lead fcst_var stat_name stat_value Mean Median
GFS/212 8/5/2014	0:00 0 T RMSE 0.917
GFS/212 8/6/2014	0:00 0 T RMSE 0.815
GFS/212 8/7/2014	0:00 0 T RMSE 0.883 0.876 0.883
GFS/212 8/8/2014	0:00 0 T RMSE 0.823
GFS/212 8/9/2014	0:00 0 T RMSE 0.942
GFS/212 8/4/2014	0:00 24 T RMSE 1.211
GFS/212 8/5/2014	0:00 24 T RMSE 1.125
GFS/212 8/6/2014	0:00 24 T RMSE 1.127 1.180 1.127
GFS/212 8/7/2014	0:00 24 T RMSE 1.308
GFS/212 8/8/2014	0:00 24 T RMSE 1.127
GFS/212 8/3/2014	0:00 48 T RMSE 1.919
GFS/212 8/4/2014	0:00 48 T RMSE 1.390
GFS/212 8/5/2014	0:00 48 T RMSE 1.570 1.533 1.561
GFS/212 8/6/2014	0:00 48 T RMSE 1.226
GFS/212 8/7/2014	0:00 48 T RMSE 1.561

Summary vs. Aggregation
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Summary for example
Computes RMSE for each day, fcst lead combination

Aggregation
from partial sums

0.878

1.182

1.547

Example:
Y1 Variable: RMSE    Y1 Series: GFS/212 Fixed: 5 days, 0 UTC  X-axis: 3 lead times

Agg



How to compute statistics
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8

Summary – scores computed per each combination of fixed 
values and independent variable then mean or median taken

Aggregate statistics – accumulates SL1L2 lines or CTC 
counts prior to  calculating the statistic

Revision statistics – basically looks at dProg/dT for a given 
valid time

Summary: 
None is if using MET output and statistics are already computed 
Pick SL1L2 if plotting continuous statistics (RMSE, MAE etc…)
Pick CTC (aka FHO) if plotting categorical statistics (ETS, TSS, Freq. Bias etc…)
SAL1L2,VL1L2,VAL1L2, and Grad for S1 statistics



Aggregation and Bootstraping
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Bootstrapping for confidence intervals, 
including setting confidence ( ) 
available on the Aggregation Statistics 
Page – NOTE: you must also set CIs to 
true on the series you want them on



Revision Series
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Revision statistics – basically looks at 
dProg/dT for a given valid time

Can add a test to see how many



Revision Series
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Formatting Series

9
Format Series

Turn 
on 
Conf
Intvls

Change line color, 
symbol, line types 
and widths

Turn off/on 
connecting 
across NAs

Change 
Legend info



Difference Curves and StatSignificance

Add difference curve… Next to it is remove difference 
curve… 
You might want to also turn on confidence intervals

Turn on Show Signif to 
have Statistically 
Significant differences 
highlighted



Statistically Significant Plot
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Formatting the Plot
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Titles, Axes,
Legends, 
etc…

Common 
Staggering Points, 
Turn on removing 
Lag1 
autocorrelation,
Display number of 
stats

X1, X2, Y1, 
Y2 – set 
axis, font 
size, label 
orientation

Legend & 
Caption
Set font size, 
location, 
text color

Formatting
Plot size, image 
type, font size for 
titles, additional 
lines



Under Formatting
abline(h=0) is what tells it to put a horizontal line at 0
abline(h=1) would be horizontal at 1 
abline(v=0) would be vertical at 0 etc…



METviewer History



METviewer History



METviewer
Save Plots, XML,
Data, Rscrips, etc

**Based on which tab is selected 



METviewer Upload XML scripts 
from your system



METviewer

Plot Data: Choose between 
Stat and MODE



MODE Interface
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METviewer
� NCAR Instance (public):

� http://www.dtcenter.org/met/metviewer/metviewer1.jsp

� NCEP Instance (inside firewall):
� http://metviewerdev.ncep.noaa.gov/metviewer1.jsp

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  



Databases
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Each person can maintain their own (or several) databases within 
METviewer

For example:
mv_MMB_f2o (could have sl1l2 and fho in same database)
or
mv_MMB_sl1l2_f2o
mv_MMB_fho_f2o

mv_SREF_g2oe  (could have data for rank histograms, reliability 
curves, roc diagrams, spread vs. skill diagrams and ensemble mean 
statistics all in the same database)

mv_GMB_g2o
mv_GMB_mode

Databases must have “mv_” at the beginning of name 
to be recognized by the user interface



Databases
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Currently data must be in same database to be plotted together

Partitioning of individual databases to speed up performance is 
possible – send request to met_help@ucar.edu.

To gain permission to load data into your own database, send a 
request to NCO helpdesk and ask for access to METviewer

Databases must have “mv_” at the beginning of name 
to be recognized by the user interface



Release Info

Access to other help

Mouse over statistic to get 
tooltip about what the 
acronym means

Critical Success Index, aka Threat Score

GUI Help



METviewer Documentation
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� http://www.dtcenter.org/met/metviewer/doc/index.html



What’s available
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� http://www.dtcenter.org/met/metviewer/doc/index.html



What can be loaded into METviewer?
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� STAT files (*.stat) files from MET packages
� Grid-Stat
� Point-Stat
� Ensemble-Stat
� MODE

� VSDB files from NCEP verification packages
� Grid-to-Obs
� Grid-to-Obs_e*
� Grid-to-Grid
� Grid-to-Grid_e*
� Precip
* Some variables in ensemble VSDB currently not available for loading but will be  
soon



NCEP’s METviewer Instance
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http://vm-lnx-metviewdev-
app1.ncep.noaa.gov:8080/met/metviewer.jsp

You can also play with some sample data at:
http://www.dtcenter.org/met/metviewer.jsp

Always Set in Load or Batch XML:
1. Server
2. Database



METviewer components

VSDB
Output

Packages: Java, Apache/Tomcat, MySQL, R statistics

At NCEP: Installed on Development Side of 
IDP – therefore only available internally at this 
time

Local initial adopters: Perry, Jacob, Tracey, 
Binbin, Ying



Loading
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� To be able to load your own data – send a helpdesk 
ticket to NCO requesting access to METviewer

� They will get approval from your supervisor
� They will then give you an account on the staging 

and computing areas and give you instructions on 
how to use the metviewer account to load data

� Storage in staging area is limited so please 
clean up after yourself when loading



Loading
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Loading XML script examples may be found in: /usr1/metviewer

/usr1/metviewer/load_test.xml_fulldata

Entries you need to change are:
<database>mv_{your-favorite-name}</database>
<folder_tmpl> /metviewer/staging/{path-to-model}/{model}

#note {model} is either the last directory before you get to your .vsdb or .stat 
files or could be part of a filename. It can also be called whatever is meaningful to 
you (e.g. var, region, etc…). The example below assumes you have .vsdb or .stat 
files in 3 different directories for the operational model, a parallel version 1 and a 
parallel version 2.

<field name=”model”>
<val>model</val>
<val>model-parallel1</val>
<val>model-parallel2</val>

</field>



Loading
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In mv 2.7
<group>Verification</group>



Loading
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Loading
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See demo for way to specify
a date range including init
start, end, by seconds



Basic Load Script
#!/bin/sh
dbname="mv__[your-favorite-name] “
host=“[NCEP hostname]” 
metv=“[Path 2 metviewer on NCEP]“
path2data=“[Path2data in staging area]“
mvuser="mvuser“
mvpass="mvuser“
Loadxml=“[your load xml name]”

# Drop the database
mysql -h${host} -u${mvuser} -p${mvpass} -e"drop database ${dbname};"# 
#Create the database
mysql -h${host} -u${mvuser} -p${mvpass} -e"create database ${dbname};“
# Apply the METviewer schema
mysql -h${host} -u${mvuser} -p${mvpass} ${dbname} < ${metv}/sql/mv_mysql.sql
# Load data
${metv}/bin/mv_load.sh ${path2data}/${loadxml} 



Scorecard and Batch



Data
Flow
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Setting up the scorecard
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Change the database name
to point to yours

True if you want it on image
False if you don’t

1st Model is parallel
2nd Model is reference

Specify the date range
and fix init hour



Setting up scorecard
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Set-up a “super-row”: 
This sets up the first, second and third columns of a super-row
Repeat to specify next super-row (e.g. for RMSE)



Setting up scorecard
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Set-up a “super-column”: 
This sets up the first, second row of the super-column
Repeat to specify next super-column (e.g. N.Hemisphere)

If you wish, specify multiple
fcst_leads to be aggregated
or averaged together

Change the label that shows
up on the image.



Setting up scorecard
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False = student-T/normal
True = bootstrapping

Give it unique filenames
and title

mv_scorecard.sh



EMC Global Scorecard – PR4RN_1405 vs GFS2016
2014-05-20 to 2014-07-30

Comparison 
using 
VSDB Data

EMC



Comparison 
using 
VSDB Data

METviewer



Mixing Statistics
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Iterating on CAM Scorecard

UCAR Confidential and 
Proprietary. © 2008, University 

Corporation for Atmospheric 
Research. All rights reserved.



Iterating on CAM Scorecard

UCAR Confidential and 
Proprietary. © 2008, University 

Corporation for Atmospheric 
Research. All rights reserved.



Need Help with MET or METviewer
� Contact met_help@ucar.edu – MET staff will answer as 

quickly as possible – this includes:

� Help with running MET on Theia, WCOSS, Jet or Cheyenne
� Help with understanding output or error messages
� Help with METviewer GUI

� Help with loading METviewer
� Help with setting up and running a Scorecard in METviewer

batch



Extra Slides

Copyright 2017, University Corporation for Atmospheric Research, all rights reserved  



PCT
� Bootstrapping and CI are available for PCT line type statistics.

� PCT line type statistics can be used in the scorecard.

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  



Economic Value
� MET ECLV,  VSDB ECON, and RELP line types are available for loading and 

plotting.

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  



HIST Tab
� RHIST/PHIST tabs combined into single HIST tab.

� Add support for loading and plotting RELP.

� User interface: allow empty strings in "X label" and "Y1 label" fields.

� 6 member ensemble: 7 RHIST bars and RELP bars.

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  



METviewer Automated Testing
� NOAA GSD is developing infrastructure for automated METviewer GUI testing (Randy 

Pierce and Molly Smith).
� Define test scenarios to exercise specific METviewer features.
� Each scenario executes a series of human-readable steps to interact with a website (Chrome 

browser well supported).
� Scenario .feature files live in the repository with the METviewer code.
� These automated tests are useful in two ways:

� Regression testing: Run all scenarios for two versions of METviewer and make sure the 
output is identical.

� Training: Record the execution of each scenario as a movie to illustrate available 
METviewer features.

� Currently have 4 .feature files in test/user_interface/features directory:
� metv_plot_boxplot_APCP_06_GSS.feature
� metv_plot_boxplot_TMP_2m_RMSE.feature
� metv_plot_series_APCP_06_AGG_GSS.feature
� metv_plot_series_TMP_2m_AGG_RMSE.feature

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  



METviewer Automated Testing
� View feature file: timeSeries/basic/

metv_plot_series_APCP_06_AGG_GSS.feature
� Run mvTest.sh -p 20
� Future development:

� Add many, many more automated feature tests.
� Add tests for tracking performance and exceptions.
� Save output files and set up logic for diffing results.
� Capture test execution as individual animations.
� Organize and post automated plotting examples to METviewer website.

Copyright 2017, University 
Corporation for Atmospheric 
Research, all rights reserved  


