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Example Design of a Verification System
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METviewer Components

VSDB
‘ output " R
Web scripts Batch
app Engine

Plots

Database and Display
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METviewer

Databaser!

Rhist Phist Roc Rely

Series Bar

Plot statistic:

Pick your variable

H Y1 Dependent (Forecast) Variables:

. . v ME
| Tn’np QPT‘]PQ

Pick your model

L6km-mp, ens-16km-std,

Bar Graphs bkm-std
Histograms

Rank Histograms -05-01 00:00:00,

-05-02 00:00:00,

RO C -05-03 00:00:00, 2013-05-04
b:00, 2013-05-05 00:00:00,

Ens_ss

http://www.dtcenter.org/met/

metviewer/metviewer1.jsp

Many plot options

v Generate Plot

-

Plot XML

m

| Group_y1_1

Temperasture VE X)

Pick your stratifications

NN ON O

Configure plot area | -

Ensemble bpread Skall :00, 2013-05-14 00:00:00,
-05-15 00:00:00, 2013-05-16
To700:00, 2013-05-17 00:00:00,
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00

© Fixed value

Plot Cond

Title
X label
Y1 label

20140722_151502

Hit Generate Plot d databases  Load XML

Log R sconpt R data SQL ]

Example for METViewer Interface

Lead Hour

o TVF ME B Y T T e ———r

Common

Formatting X1 X2

Example for METViewer Interface

Lead Hour

Temperature ME (K)

# Y axis Hide Titlg

1/ 1 No |ens-16km-mp TMP ME

2| 1 No |ens-16km-std TMP ME

3| n No |ens-9km-std TMP ME
+ & & L lock Formattina

Line

Conf Interval
onf Interval |\

none - Small arde  joined hines sold
none Iuoarn Small arde  joined lines solid
none - Small cirde  joined lineg solid

Point Symbol

Series
Line Type

Line Type Legend Text

View 1 -30f12

\



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

Examples of plots you can make

Time Series Box Plots
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DTC’s METviewer Instance

° http: / /www.dtcenter. org/ met/metviewer. jsp

* Always Select :

Database

Plot Type

Variable (Y1 Dependent variable)
What the lines are (Y1 Series variable)

Any stratifications like forecast levels and verification masking

regions (FCST_LV, VX_MASK)
6. X-axis (Independent variable)
7. Aggregation Statistics: CTC (FHO) or SL1L2
8. Whether you want to Mean or Median plotted

gn B~ W N



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

METviewer

Click on down arrow to pick database

1 Database: mv_det_sref_2013 v Generate Plot Reload databases Load XML
- -
Series Box 1 Bar Rhist Phist Roc Rely Ens_ss L 20140722_151502
Plot XML Log R script R data SQL L]
Plot Data: Stat ~ Plot statistic: Median
Y1 Axis vanables Y2 Axis varniables Example for METViewer Interface
Y1 Dependent (Forecast) Variables: 9
™P > ME v °
© variable s _ 3
Y1 Series Variables: ? <
B £ i i :
ens-16km-mp, ens-16km-std v g H - - 7 H T = T =
M - g g — : i :
O0EL ens-9km-std ~Group_y1_1 § - P
" [ famt E=4
© Series Variable : 4 ;
-1 c : { -
Fixed Values: - .
2013-05-01 00:00:00, - -2 L -
2013-05-02 00:00:00, ° ¢ ©2 i 24
2013-05-03 00:00:00, 2013-05-04 Lead Hour

00:00:00, 2013-05-05 00:00:00,

2013-05-06 00:00:00, 2013-05-07 |
00:00:00, 2013-05-08 00:00:00, D e e e M |

2013-05-09 00:00:00, 2013-05-10 |« i | v

§ | FCSTINITBEG ¥ 45.00:00, 2013-05-11 00:00:00,

2013-05-12 00:00:00, 2013-05-13
00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16

Titles & Labels Common Formatting X1 X2 Y1 Y2 Legend & Caption ¢

00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
Lin s Line Show <OnN¢
# Y axis Hide Title Conf Interval C:')l:r Point Symbol Lin:r':%;e Line Type W:zteh Slg?'lvl:i Achrlzss Legend Text
Y1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
3| n No |ens-9km-std TMP ME none - Small drde  joined lineg solid 1 No | Yes

+ & & Ui ack Earmattina View 1 -20f2




METviewer

Click on tab to pick plot type

13 Generate Plot Reload databases Load XML
+ -
2 Series Box 1 Bar Rhist Phist Roc Rely Ens_ss 20140722_151502
Plot XML Log R script R data SQL L]
Plot Data: Stat ~ Plot statistic: Median =
Y1 Axis vanables Y2 Axis varniables Example for METViewer Interface
Y1 Dependent (Forecast) Variables: 9
™P > ME v °
© variable s T
Y1 Series Variables: ’ i
E 1
MODEL . ens-16km-mp, ens-16km-std, ™ Group_y1_1 2

© Series Variable

Fixed Values:

@ FCST_INIT_BEG ~

ens-9km-std

2013-05-01 00:00:00,
2013-05-02 00:00:00,

2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,
2013-05-06 00:00:00, 2013-05-07
00:00:00, 2013-05-08 00:00:00,
2013-05-09 00:00:00, 2013-05-10
00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13
00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16

Temperature VE (K)
o
[ =
[
bl
., |
{ ]
| . |
‘“.‘.”.
Pa -
L]
o]
: B
e

° u 2 " 24
Leoad Hour
[ e e i e ve

m J 2

Titles & Labels

Common

Formatting

X1 X2 Y1 Y2 Legend & Caption ¢

00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
Lin s Line Show <OnN¢
# Y axis Hide Title Conf Interval C:')l:r Point Symbol Lin:r':%;e Line Type W:zteh Slg?'lvl:i Achrlzst Legend Text
1/ 1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
Y1 No |ens-9km-std TMP ME none - Small drde  joined lineg solid 1 No | Yes

-

&« Ll ack Farmattina

View 1 -20f2




METviewer

-

Database: mv_det_sref_2013 v Generate Plot Reload databases Load XML
-
Series Box 1 Bar Rhist Phist Roc Rely Ens_ss 20140722_151502
Plot XML Log R script R data SQL L]

Click on down arrow to pick variable

3 Y1 Dependent (Forecast) Variables:
™P > ME
© variable

Y1 Series Variables:

ens-16km-mp, ens-16km-std,

RIODEL " ens-9km-std
© Series Variable
Fixed Values:
2013-05-01 00:00:00, s

2013-05-02 00:00:00,
2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,
2013-05-06 00:00:00, 2013-05-07
00:00:00, 2013-05-08 00:00:00,
2013-05-09 00:00:00, 2013-05-10
00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13
00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16

@ FCST_INIT_BEG ~

"l Group_y1_1

Example for METViewer Interface

Temperature VE (K)
o
[ =
[
bl
., |
{ ]
| . |
‘“.‘.”.
Pa -
L]
o]
: B
e

° o ” 1" 24
Load Hour
[T s WP e —— e TPV it TP UE_ | I
|« i | »
Titles & Labels Common Formatting X1 X2 Y1 Y2 Legend & Caption ¢

00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
Lin s Line Show <OnN¢
# Y axis Hide Title Conf Interval C:')l:r Point Symbol Lin:r':%;e Line Type W:zteh Slg?'lvl:i Acrost Legend Text
Y1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
3| n No |ens-9km-std TMP ME none - Small drde  joined lineg solid 1 No | Yes
+ & & |l ack Earmattina View 1 .30f2




METviewer

-

Database: mv_det_sref_2013 v Generate Plot Reload databases Load XML
-
Series Box 1 Bar Rhist Phist Roc Rely Ens_ss 20140722_151502
Plot XML Log R script R data SQL L]

Plot Data: Stat ~ Plot statistic: Median

Y1 Axis vanables Y2 Axis variables

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

2 vanable

4_ Y1 Series Variables:

ens-16km-mp, ens-16km-std,

RIODEL " ens-9km-std
© Series Variable
Fixed Values:
2013-05-01 00:00:00, s

2013-05-02 00:00:00,
2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,
2013-05-06 00:00:00, 2013-05-07
00:00:00, 2013-05-08 00:00:00,
2013-05-09 00:00:00, 2013-05-10
00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13
00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16

@ FCST_INIT_BEG ~

"l Group_y1_1

Example for METViewer Interface

2

Temperature VE (K)

== 1 == I gy

° u 2 " 24
Leoad Hour
[ e e i e ve

m J 2

Titles & Labels Common

Formatting X1 X2 Y1 Y2 Legend & Caption ¢

00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
Lin s Line Show <OnN¢
# Y axis Hide Title Conf Interval C:')l:r Point Symbol Lin:r':%;e Line Type W:zteh Slg?'lvl:i Acrost Legend Text
Y1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
3| n No |ens-9km-std TMP ME none - Small drde  joined lineg solid 1 No | Yes

+ & & Ui ack Earmattina

View 1 -20f2




METviewer

Database: mv_det_sref 2013

Generate Plot

Reload databases

Load XML

-

Series Box | Bar Rhist Phist

Plot Data: Stat ~

Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables:

™P

Roc Rely Ens_ss

Plot statistic: Median

ME

20140722_151502

Plot XML Log R sonpt R data

SQL

Example for METViewer Interface

© variable

Fixed Values — you stratifications. For example, thresholds for categorical, init

2

times, date range based on valid time or initialization time

Fixed Values:

2013-05-01 00:00:00, -

-1

2013-05-02 00:00:00, ° ¢ @ i 24
2013-05-03 00:00:00, 2013-05-04 Lead Hour
00:00:00, 2013-05-05 00:00:00,
e e e TUFME - e TP e s v P | I
00:00:00, 2013-05-08 00:00:00, >
2013-05-09 00:00:00, 2013-05-10 3|« " | ’
. 00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13 N N 2
00:00:00, 2013-05-14 00:00:00, Titles & Labels Common Formatting X1 X2 Y1 Y2 Legend & Caption
2013-05-15 00:00:00, 2013-05-16
00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
s L sh Conng
# Y axis Hide Title Point Symbol Lin:q":e Line Type W:z:h Slg?_'; Achrlzss Legend Text
Y1 No |ens-16km-mp TMP ME - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME - Small arde  joined lineg solid 1 No | Yes
3| n No |ens-9km-std TMP ME - Small drde  joined lineg solid 1 No | Yes

+ & & Ui ack Earmattina

View 1 .30f2
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Scrolled down to see remainder of page

METviewer

Database: mv_afvar_gsi_control v Generate Plot Reload databases  Load XML
£l o [ N/A
© variable —
“ Plot } XML ~ Log = Rscript = Rdata =~ SQL = Y1Points Y2 Points B8
Y1 Series Variables: » A
MODEL v Select value % Group_yl_l
© Series Variable
Fixed Values: )
@ FCST_LEAD v Select value v
a ...
Select dropdown arrow to choose what you want to plot against on the X-axis
Independent Variables: ) L
FCST_LEAD v Select value v i
al 1n ] »
Statistics: ? ” Titles & Labels ‘ Common ~ Formatting = X1 =~ X2 = Y1 = Y2  Legend & Caption Q
‘ Summary | Aggregation statistics A
©  Contingency table count (CTC) Title test title
. | | ( ; o X label test x_label 1
(6] Scalar partial sums (SL1L2 . - £
Plot statistic: Median Vilabel  testy_label
O Mone Y2 label
= Caption v
Series Formatting 0‘
Series Line Show ehEE
¢ Yaxis Hide Title Conf Interval  Line Color  Point Symbol Line Type Line Width = "."  Across Legend Text
Type Significa NA

+ Add Difference Curve  Remove Difference Curve ¢ Apply defaults [ Lock Formatting

No records to view

Y g f— =




METviewer

Database: mv_afvar_gsi_control

L]l

[FVSDB files

Scrolled down to see remainder ofpage

v

Generate Plot

Pick SL1L2 if plotting continuous statistics (RMSE, MAE etc...) B
Pick FHO if plotting categorical statistics (ETS, TSS, Freq. Bias etc...)

Summary — calculated Mean statistics like Perl page does
Aggregate statistics — accumulates SL1L2 lines or FHO counts (actually
Contingency Table Counts — CTC) and then calculates the statistic

Load XML

d

Reload databases

Contingency table count (CTC)

Scalar partial sums (SL1L2) Plt statistcs Median

v

Title test title

Bootstrapping available on the Aggregate Statistics Page J
7 4] il I ’

B ? Titles & Labels | Common = Formatting = X1 = X2 = Y1 = Y2 = Legend & Caption 2

Summary | Aggregation statistics ” t—Ab -

X label test x_label
Y1label  testy_label

m

— Y2 label
- Caption |
Series Formatting = ‘
Series Line Show | onmec
# Yaxis Hide Title Conf Interval  Line Color  Point Symbol Line Type Line Width ™ =" Across Legend Text
e significa ™\

+ Add Difference Curve i Remove Difference Curve ¢ Apply defaults [ Lock Formatting

No records to view




IVI ETVI ewe r Scrolled down to see remainder of page

Database: mv_afvar_gsi_control v Generate Plot Reload databases  Load XML
Al | o sttt . N/A I
© variable —
“ Plot ’ XML ~ Log = Rscript = Rdata =~ SQL = Y1Points Y2 Points B8 ‘
Y1 Series Variables: » A
MODEL v | Select value v @ Group_y1_1
© Series Variable
Fixed Values: )
@ FCST_LEAD v Select value v
© Fixed Value
Plot Cond
Independent Variables: ) L
FCST_LEAD v | Select value v i
. -
Choose whether you want the Mean or Median value plotted
. g ) T G e e e e e e g @
‘ Summary | Aggregation statistics A
©  Contingency table count (CTC) 8 Title test title
) o X label test x_label 1
Scalar partial sums (SL1L2) Plt statistcs Median Vb [yt =
O Mone Y2 label
v | Caption v
Series Formatting (] ‘
Series Line Show ehEE
¢ Yaxis Hide Title Conf Interval  Line Color  Point Symbol Line Type Line Width = "."  Across Legend Text
Type Significa NA
+ Add Difference Curve § Remove Difference Curve ¢ Apply defaults [ Lock Formatting No records to view

Y " — =




METviewer

Database: mv_det_sref 2013 v Generate Plot Hlt Generate Plot d databases Load XML
™ -
Series Box Bar Rhist Phist Roc Rely Ens_ss 20140722_151502
Plot XML Log R scrpt R data SQL L]

Plot Data: Stat ~ Plot statistic: Median
Y1 Axis variables Y2 Axis variables Example for METViewer Interface
Y1 Dependent (Forecast) Variables: >
™P v ME -
© variable
Y1 Series Variables: ? :i
E >
MODEL . ::2:;:::;20, ens-16km-std, *'m Group_y1_1 g
© Series Variable )
Fixed Values: ?
2013-05-01 00:00:00, v

2013-05-02 00:00:00,
2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,

2013-05-06 ora- 1 BAP-D TVP ME o arve- Wt TMP ME e an- ket TNP U
00:00:00, 2 f. 1
o st see - 20508 Con igure plotarea | -
00:00:00, 2
2013-05-12 — =

abels Common Formatting X1 X2

00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16
00:00:00, 2013-05-17 00:00:00,
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00

Title Example for METViewer Interface

X label Lead Hour

Y1 label Temperature ME (K)

© Fixed value

Plot Cond

Line : Series
Point Symbol
Color Y Line Type

none - Small arde joined lines solid
none - Small arde  joined lineg solid
none - Small cirde  joined lineg solid

# Yaxis Hide Conf Interval Line Type Legend Text

Y1 No |ens-16km-mp TMP ME
2| 1 No |ens-16km-std TMP ME
3| n No |ens-9km-std TMP ME

+ & & L lack Formattina View 1 .30f2




METviewer

v_det_sref_2013

-

Roc

Rely Ens_ss

Plot Data: Stat ~ Plot statistic: Median

Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables: ?

™P ~ | ME v
© variable
Y1 Series Variables: ?

S
. @ens-16km-mp, ens-16km-std,

MODEL ens-9km-std — Group_y1_1
© Series Variable
Fixed Values: ?

2013-05-01 00:00:00, -

2013-05-02 00:00:00,

2013-05-03 00:00:00, 2013-05-04

00:00:00, 2013-05-05 00:00:00,

2013-05-06 00:00:00, 2013-05-07

00:00:00, 2013-05-08 00:00:00,

2013-05-09 00:00:00, 2013-05-10 3
00:00:00, 2013-05-11 00:00:00,

2013-05-12 00:00:00, 2013-05-13

00:00:00, 2013-05-14 00:00:00,

2013-05-15 00:00:00, 2013-05-16

@ FCST_INIT_BEG ~

Generate Plot Reload databases Load XML
20140722_151502
Plot XML Log R script R data SQL L]

Example for METViewer Interface

Temperature VE (K)
o
[ =
(|
bl
., |
{ ]
‘“.“”.
Pa -
L]
-
! -8

° u 2 " 24
Leoad Hour
R TP e e o E |

m J 2

Titles & Labels

Common

Formatting X1 X2 Y1 Y2 Legend & Caption ¢

00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed value
Y2 label
Plot Cond Caption
Series Formatting (-}
Lin s Line Show <OnN¢
# Y axis Hide Title Conf Interval C:')l:r Point Symbol Lin:r':'if)e Line Type W:z:h SI;’:; Achrlzs( Legend Text
Y1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
3| n No |ens-9km-std TMP ME none - Small drde  joined lineg solid 1 No | Yes
+ & & |l ack Earmattina View 1 .30f2




METviewer

Save Plots, Save XML,
Save Data based on which
tab is selected

Database: mv_det_sref_2013 v Generate Plot Reload databases Load XML

-

Series Box

| Bar Rhist Phist Roc Rely Ens_ss

Plot Data: Stat ~ Plot statistic: Median

Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables:

™P v ME
© variable
Y1 Series Variables:
. @ens-16km-mp, ens-16km-std,
RIODEL ens-9km-std
© Series Variable
Fixed Values:

@ FCST_INIT_BEG ~

2013-05-01 00:00:00,
2013-05-02 00:00:00,
2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,
2013-05-06 00:00:00, 2013-05-07
00:00:00, 2013-05-08 00:00:00,
2013-05-09 00:00:00, 2013-05-10
00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13
00:00:00, 2013-05-14 00:00:00,
2013-05-15 00:00:00, 2013-05-16
00:00:00, 2013-05-17 00:00:00,
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00

-

20140722_151502 /

Plot XML Log R scnpt R data SQL

-

Example for METViewer Interface

m

"l Group_y1_1

Temperature VE (K)

° u 2 " 24
Leoad Hour
R TP e e o E |

3|« m | ’

Titles & Labels Common Formatting X1 X2 Y1 Y2 Legend & Caption ¢

Title Example for METViewer Interface
X label Lead Hour
Y1 label Temperature ME (K)

© Fixed value
Y2 label
Plot Cond Caption
Series Formatting °
# Yaxis Hide Title confInterval  “™@  point Symbol panss Line Type Enap SO AC;’;": Legend Text
olor Line Type Wwidth  Signifi
Y1 No |ens-16km-mp TMP ME none - Small arde  joined hines sold 1 No | Yes
2| 7N No |ens-16km-std TMP ME none - Small arde  joined lineg solid 1 No | Yes
3| n ‘ No ‘ens-gkm-std T™MP ME none - Small drde  joined Iine§ solid 1 No | Yes
+ & & Ui ack Earmattina View 1 -20f2




METviewer

-

Database: mv_det_sref 2013

Generate Plot

Reload dataihses

Load XML

Upload XML scripts

from your system

Series

Y1 Axis vanables

Y1 Dependent (Forecast) Variables:

Box | Bar Rhist

Plot Data: Stat

™P

© variable

Y1 Series Variables:

Y2 Axis variables

ens-16km-mp, ens-16km-std,

Roc Rely Ens_ss

Plot statistic: Median

ME -

-

n

20140722_151502

Plot XML Log

R sonpt

Example for METViewer Interface

R data

€ {
5 : do et
M v I : T T : T o
O0EL ens-9km-std ~Group_y1_1 § - P
" [ Jaut E=4
© Series Variable 4 ;
Fixed Values: .
2013-05-01 00:00:00, v o -
2013-05-02 00:00:00, A . = o
2013-05-03 00:00:00, 2013-05-04
00:00:00, 2013-05-05 00:00:00,
e e e TUFME - e TP e s v P | I
00:00:00, 2013-05-08 00:00:00, a
= + 2013-05-09 00:00:00, 2013-05-10 3|«
By RECSI=INTIZBEG 00:00:00, 2013-05-11 00:00:00,
2013-05-12 00:00:00, 2013-05-13 N N 2
00:00:00, 2013-05-14 00:00:00, Titles & Labels Common Formatting Y1 Y2 Legend & Caption
2013-05-15 00:00:00, 2013-05-16
00:00:00, 2013-05-17 00:00:00, Title Example for METViewer Interface
2013-05-18 00:00:00, 2013-05-19
00:00:00, 2013-05-20 00:00:00 X label Lead Hour
- Y1 label Temperature ME (K)
© Fixed Value
Y2 label
Plot Cond Caption
Series Formatting (-]
I s Conng
# Y axis Hide Title Conf Interval - Point Symbol . e Line Type Acrost Legend Text
Line Type NA
Y1 No |ens-16km-mp TMP ME none - Small arde joined lines solid Yes
2 n No |ens-16km-std TMP ME none - Small arde  joined lineg solid Yes
3| n No |ens-9km-std TMP ME none - Small drde  joined lineg solid Yes
+ & & |l ack Earmattina View 1 .2af2




I v hlnbox-jenun@ucar.e&u-‘

(- @ http: dtcenter.org/met/metviewer/metviewerl jsp €| Q longmont braces 2 ﬁ B 4 A 4 e =

M Gmail < Elevations m Mrs. Holburn's 4th Gra... &] Houghton Mifflin Mat...

X / .3, METViewervl1 X \2‘ METViewer v1.2-dev % | METViewer Documentation x| +

Program Planner "} ColorBrewer: Color Ad... © Forecast Verification - ... | personal 3 Weather Prediction Ce... % NOAA's National Weat... n Interactive Radar | KDV... & RAL | Tropical Cyclone... | | Recipes

Reload databases Load XML

Database: mv_ncep_meso v Generate Plot
: Box = Bar Rhist Phist Roc = Rely = Ens_ss 20150424_225719
Plot | XML & L R script R dat SQL B
Plot Data: Stat -+ Plot statistic: Median + ° el Ml R
-
Y1 Axis variables | Y2 Axis variables B
BCAPE BCRMSE - All Domain - AK Models
Y1 Dependent (Forecast) Variables: 5
BCAPE ~ BCRMSE v
© Variable 100 / \
Y1 Series Variables: ? { { [ \{ {/}
1
MODEL v | AKARW, AKNEST, AKNESTX v DGroup yi_t / T
O Series Variable g 50
s |}
w
Fixed Values: ? ‘En E
© Fixed Val &
ixed Value
o
0
Plot Cond I
\\I - ) ] a
Independent Variables: ? - 7”1* — I — Iim” l {x,,l — 7""]
FCST_LEAD = 2,63,3: 49,2 135 145,8 18, 21, 24, 27, 30, 33, ~ -50
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fcst Lead
Statistics:
—e AKARW ——e AKNESTX L
None = Aggregation statistics Statistics Calculations ? AKNEST + DIFF (NEST-NESTX)
*) Contingency table count (CTC) <l U |
@ Scalar partial sums (SL1L2)
h Titles & Labels Common Formatting X1 X2 Y1 Y2 Legend & Caption
- -
Image Type pnglém v Height 8.5 Width 11
Units in v Text Magnification 1 Resolution 72
Add difference Curve Margins c(8 4,5, 4) Axis Margin Line  ¢(1, 1, 0)
. . . Title Formatting Grid Line Formatting -
Next to it is remove difference curve... you much have oo sign 55 pupendioie st e e 8 e with T
Text Size 1.4  Text Weight bold v Line Color |cceece X positions  listX
. . .
clicked on the difference curve series to remove ot e o |
abline(h=0) -
(-]

Series Formatting

Series Line Show  Connect
# Yaxis Hide Title Conf Interval Line Color Point Symbol Line Type Line Width . Across Legend Text
Type Significan
1 Y1 E BCRMSE std #ffooo0 | small circle joined lines solid 3 No Yes  |AKARW
2 AKNEST B@JAPE BCRMSE std #55ff00 Small circle joined lines solid 3 No Yes AKNEST
3 No | AKNESTYJECAPE BCRMSE std #00aaff | small circle joined lines solid 3 No Yes  |AKNESTX
4| | |o1¢F (*WRnEST BCAPE BCRMSE'-"AKNESTX BCAPE BCRMSE') std | s cice joined lines solid 1 | Yes | ves |bIFF(nesT-nesTx)

+ Add Difference & Remove Difference « Apply ] Lock View1 -4 of 4

—— Al




Abbbtddde
File Edit View History Bookmarks Tools Help

\(_'/ @ http://www.dtcenter.org/met/metviewer/metviewerl jsp €| O longmont braces 4 wBE 3 A 4 9‘

M Gmail < Elevations m Mrs, Holburn's 4th Gra... ‘5 Houghton Mifflin Mat... {_i Program Planner {_| ColorBrewer: Color Ad... © Forecast Verification - .. | | personal & Weather Prediction Ce.. % NOAA's National Weat... ﬂ Interactive Radar | KDV... W RAL| Tropical Cyclone... | | Recipes

Database: mv_ncep_meso Generate Plot Reload databases Load XML

W
| Series l Box ~ Bar  Rhist = Phist Ens_ss 20150424_225719

o - J Plot l XML | Log | Rscript | Rdata | SQL
Plot Data: Stat « Plot statistic: Median »

Y1 Axis variables Y2 Axis variables

BCAPE BCRMSE - All Domain - AK Models
Y1 Dependent (Forecast) Variables:

BCAPE » BCRMSE

© Variable 100 I/l\
Y1 Series Variables: 2 { { — { /}
MODEL || AKARW, AKNEST, AKNESTX * | Bl eroup_y1_1 /

50 |

Q) Series Variable

7275 "R A
1/

Fixed Values:

© Fixed Value

BCRMSE (J/kg)

o

Plot Cond

I

™~

Independent Variables: ? I\I-‘“l“ﬂ\l.ﬂ—/l/l\l
0,3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, ~
36, 39, 42, 45, 48 0 3 6 9 15 18 21 24 27 30 33 36 39

Fest Lead

FCST_LEAD v

Statistics:
—e AKARW — Am&ﬁg
None | Aggregation statistics | Statistics Calculations ‘ ? s AKNEST ~—e DIFF(NEST-NESTX)

< n

() Contingency table count (CTC)

@ Scalar partial sums (SL1L2)
@ P ¢ ) Titles & Labels Common ‘ Formatting l X1 X2 Y1 Y2 Legend & Caption

Image Type pnglém v Height 8.5 Width 11

abline(h=0) is what tells it to put a horizontal line e v Teewesmin s T

Margins (8, 4,5, 4) Axis Margin Line  c(1, 1, 0)

abline(h=1) would be horizontal at 1 e romatin FA—

Horizontal align 0.5  Perpendicular offset -2 Line Type dotted v Line Width 1

abline(V:O) WOUld be Vel'tical at O etC. .. ‘I‘extSize 1.4 Text Weight bold v Line Color [ecccce | X positions listX

Plot Script Commands
abline(h=0)

Connect
Across Legend Text
NA

AKARW BCAPE BCRMSE std Small circle joined lines solid No AKARW
AKNEST BCAPE BCRMSE std Small circle joined lines solid No AKNEST

Show
Significan

Series Line

Conf Interval Line Color Point Symbol
Type

Line Type Line Width

AKNESTX BCAPE BCRMSE std Small circle joined lines solid AKNESTX
DIFF ("AKNEST BCAPE BCRMSE"-"AKNESTX BCAPE BCRMSE") std Small circle joined lines solid DIFF (NEST-NESTX)

+ Add Difference 1 Remove Difference = Appl Lock -
° *Jplpyu. o View1-4of 4




e —
File Edit View History Bookmarks Tools Help

M Ink

+

% | 4§ METViewervll x

]
-

\(_'/ @ http://www.dtcenter.org/met/metviewer/metviewerl jsp €| Q longmont braces 4 ﬁ B 3 A4 4 9‘

M Gmail < Elevations m Mrs. Holburn's 4th Gra... ‘a Houghton Mifflin Mat... {_; Program Planner | _: ColorBrewer: Color Ad... © Forecast Verification - ... | | personal & Weather Prediction Ce.. % NOAA's National Weat... n Interactive Radar | KDV... W RAL | Tropical Cyclone... | | Recipes

Database: mv_ncep_meso Generate Plot Reload databases = Load XML

Nam—,
|J Series l Box = Bar Rhist Phist Roc = Rely Ens_ss ‘I 20150424_225719

- : H Plot l XML = Log = Rscript = Rdata | SQL
Plot Data: Stat Plot statistic: Median »

Y1 Axis variables || Y2 Axis variables

BCAPE BCRMSE - All Domain - AK Models
Y1 Dependent (Forecast) Variables:

BCAPE » BCRMSE

© Variable 100 /l>l)<l
Y1 Series Variables: ? . S - l ] — i
‘ MODEL » || AKARW, AKNEST, AKNESTX * Haroupy1_t i/{ l

50 /

‘ © Series Variable

—

ot —
3

Fixed Values:

© Fixed Value

BCRMSE (J/kg)

Plot Cond

™~

Independent Variables: ? I\I__\l "I\I/I/I\I
0, 3, 6 9, 12, 15, 18, 21, 24, 27, 30, 33, ~

FCST_LEAD 7| 36,39, 42, 45, 48

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fcst Lead

Statistics:

AKARW —
’ None i isti istics Calculations ‘ ? — 6melﬁgéT-NEsTX)
|
|

() Contingency table count (CTC) <[ i

Scalar partial sums (SL1L2)

Titles & Labels Common ‘ Formatting l X1 X2 Y1 Y2 Legend & Caption

Units in v Text Magnification 1 Resolution 72

Click yes to show significance e T

’ Image Type pnglém v Height 8.5 Width 11
|

| — which means Cis or standard e Formating Grdne Formating

Horizontal align 0.5  Perpendicular offset -2 Line Type dotted v Line Width 1

Text Size 1.4 Text Weight bold Line Color |cceeee X positions listX

error do not encompass 0

Plot Script Commands
h=0)

Series Formatting

Series Line Show | Conn
#  Yaxis Hide Conf Interval Line Color Point Symbol Line Type idth _.~ Across Legend Text
Type ignifican

Y1 No AKARW BCAPE BCRMSE std Small circle joined lines solid No AKARW

Y1 No AKNEST BCAPE BCRMSE std Small circle joined lines solid No AKNEST

Y1 No AKNESTX BCAPE BCRMSE std Small circle joined lines solid No AKNESTX

Y1 No DIFF ("AKNEST BCAPE BCRMSE"-"AKNESTX BCAPE BCRMSE") std Small circle joined lines. solid Yes DIFF (NEST-NESTX)

+ Add Difference @ Remove Difference = Appl -
° - Jplpyn_ View1-4of 4
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MET Probability Output (line-types)

» Output written to MET .stat file and, if desired, to individual text files:

« PCT — Probability Contingency Table Counts

PSTD — Probability Contingency Table Scores
 Brier Score, Reliability, Resolution, Uncertainty, Area Under ROC

PJC — Joint/Continuous Statistics of Probabilistic Variables
« Calibration, Refinement, Likelihood, Base Rate, Reliability points

PRC — ROC Curve Points for Probabilistic Variables

« ECLV — Economic Cost Loss Value
‘0 - - - T e TTTTTTTTITTTT T T T T T
PJC ,. 1@ HMT-Ens (skm) Receiver Operating Characteristic
Il SREF (32km)
08 = S
- i Perfect €525
> —" I Forecast 9535 =
g ' N °/ c Q] : / ’
§ 0 \\\";‘\" / . *% ° : ®0.55
- . - © . //
:>; 05 ,‘\‘35‘ ./ / é o | : / ,/,,,
= & D\ ! ®0.65 s
;ﬁ 0 ) ./ '/ a0 E P : _"No skl
: '/ ./ § i Forecast
qé 03 ’/ ./,/ DE_ ~ | : /.0.75/,
@, ' " © | @055
g 02 ./ / ,/
o 7 /. Q | I‘//
o / X = 5 T T T T T
o ,/ 00 02 04 06 08 10
o o1 02 03 04 05 05 07 08 09 19
Forecasted Probability of Accum. Precip > 1inch False Alarm Rate

We will
use these
data for
the
Verificatio
n Exercise

PRC

2




Let’s plot Brier Score and Decomposition

METviewer 2.11 § =

¢ mv_clue_2018_uswrp < Generate Plot
= -~ Data Assimilation y =
‘ Series Box Bar Roc Rely Ens_ss Perf Taylor J GMTE N L N,
Hurricanes > Pla
Plot Data
NOAA ESRL >
Y1 Axis variables Y2 Axis variables
- — NOAA NCEP >
Y1 Dependent (Forecast) Variables: RAL Projects > ”
Select rati tat N
APCP_01 ) (BEecsER0 sta Regional Ensemble < A
Select attribute stat .
Westiag > ] mv_caf_2018test
© variable Verification > L v caf epic_test
Y1 Series Variables: S R > D mv_caf_test
FCST_LEAD v Select value - DGroup yi 1 Dmv_clue_ZOlG_update
D mv_clue_2017_update
© Series Variable
. Omv_clue_2018_fv3
. 1 mv_clue_2018_uswrp
Fixed Values:
O mv_clue_2018_uswrp_test
© Fixed Value
D mv_hrrr_exp1x8_soil
D Event Equalizer D hrrr_fy2017
mv_hrrr_
Plot Cond (I ' ) e
< >
i
Independent Variable: ?

NCAR

UCAR




Let’s plot Brier Score and Decomposition

METviewer 2.11 @

¥ mv_clue_2018_uswrp >
| ]
‘ Series \ Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour
Plot Data:| MODE v
Y1 Axis variables Y2 Axis variables Stat
Y1 Dependent (Forecast) Variables: ,MODE
MODE-TD

Select ratio stat
APCP_01 -
Select attribute stat

© Variable

e

METviewer 2.11 @

v

@ mv_clue_2018_uswrp >

Series \ Box Bar Roc

Rely Ens_ss Perf Taylor Hist Eclv

Ce

Plot Data: Stat

Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables:

APCP_01 v | Select attribute stat -

| APCP_01 A

O v

APCP_01_ENS_FRE e0.254
Y1¢ - T - Qs

APCP_01_ENS_FREQ_ge12.700
il D Group_y1_1
APCP_01_ENS_FREQ_ge2.540

o S+ APCP_01_ENS_FREQ_ge6.350

APCP_03

Fixe

APCP_03_ENS_FREQ_ge0.254

OFi | APCP_03_ENS_FREQ_ge12.700

Event Equalzer




Let’s plot Brier Score and Decomposition

- r211 @ & mv_clue_2018_uswrp >

-l

Series L Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour

| « Check all 3¢ Uncheck all (] .
Y1 Axis variables | Y2 Axis { []PSTD_BASER ~
Y1 Dependent (Forecast) Va ’ PSTD_BRIER
APCP_03_ENS_FREQ_ge! [ ] pSTD_BRIER10
© Variable [ esTo_erIERS0D
Y1 Series Variables: D PSTD_BRIERCL
MODEL « s¢ [lpsTD_BSS METviewer 2.11 @ # mv_clue_2018_uswrp >
© Series Variable »
‘ Series Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour
Fixed Values: | « Check all 3¢ Uncheck all 0\ ‘ v
‘ Y1 Axis variables Y2 Axis | [] psTD_BSS_SMPL ~
Y1 Dependent (Forecast) Va l:l PSTD_INF
PSTD_RELIABILITY
APCP_03_ENS_FREQ ge
PSTD_RESOLUTION
O variable ‘l:l PSTD_ROC_AUC |
Y1 Series Variables: ‘ e ‘ N
MODEL v Select value « [ Group_y1_1

© Series Variable




Let’s plot Brier Score and Decomposition

- ewer 2.11 @ & mv_clue_2018_uswrp >

L

Series L Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour

|
Plot Data: Stat -
Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables:

PSTD_BRIER, v
PSTD_RELIABILITY,
PSTD_RESOLUTION,
PSTD_UNCERTAINTY

APCP_03_ENS_FREQ gel12.700 ¥

© Variable

Y1 Series Variables:

MODEL * | multip_ens_prob_hwt - DGroup yi 1

\
© Series Variable v Check all % Uncheck all o

multip_ens_prob_hwt

Fixed Values: '
D singlp_ens_prob_hwt

© Fixed Value
D stoch_ens_prob_hwt

D Event Equalizer

Plot Cond
Independent Variable:
FCST LEAD v Select value v Enusaliza

NCAR

UCAR




Let’s plot Brier Score and Decomposition

 —
H Series \ Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour

Plot Data: Stat -

Y1 Axis variables Y2 Axis variables

Y1 Dependent (Forecast) Variables:
PSTD_BRIER, -

+ PSTD_RELIABILITY,
APCP_03_ENS_FREQ_gel12.700 PSTD_RESOLUTION,

PSTD_UNCERTAINTY
© variable

Y1 Series Variables:

MODEL * multip_ens_probbus -
' Checkall 3% Uncheck all o‘
© Series Variable ¢ )
| Mconus ’ ,
Fixed Values: D EAST
& | VX_MASK « |conus OwesT

© Fixed Value

D Event Equalizer

Plot Cond

Independent Variable:




Let’s plot Brier Score and Decomposition

Fixed Values:

& | VX_MASK ~ CONUS v Equalize

© Fixed Value

D Event Equalizer ‘ « Check all 3¢ Uncheck all 0\

|"'°* Cond (M10000 Label{t  |plotval{ | e —
20000 Label:lZI Plot val:l:l
Independent Variable: 30000 Label:l:] Plot val:l:l

10000, 20000, 3 [ 40000 Label{4  elotval{ |

60000, 70000, &

110000, 120000 [ 50000 Label{s  |plotval{ ]

160000, 170000

a= -

SESE=LEAD 210000, 220000 (60000 Label{6  plotval{ ]

260000, 270000

310000, 320000 (70000 Label{7  plotval{ ]

360000

| Eds0000 Label{8  elotval{ ]
Statictice: M 90000 Label: Plot val:
7 e E—

© Summary O Aggregation statistics 100000 Label 10 Plot val

110000 Label{TT ] _ Plotval{ ]

v ) -
None [A«mnnnnn L1 Al stic: Median
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Let’s plot Brier Score and Decomposition

Generate Plot Reload databases Load XML

\ 20190724_180927

H Plot L XML  Log Rscript Rdata SQL Y1 Points Y2 Points

test title

0.015

\\ i
wd LTI L et N

Tl

test y_label

? 0.000 ot T QU S G . . : iigd

12345617829 1" 13 15 17 19 21 2388 25 27 29 3 33 35
test x_label

R —— muitp_ens_prob_hwi APCP_03 ENS FREQ ge12.700 PSTD_RESOLUTION
ELIABILITY  ——e muilp_ens prob_hwi APCP 03 ENS FREQ ge12.700 PSTD UNCERTAINTY




Let’s plot Brier Score and Decomposition

H Titles & Labels L Common Formatting X1 X2 Y1 Y2 Legend & Caption 2

Job title | Keep Revisions I:]

Plot title IBrier Score Example

X label ILead Time

Y1 label IBrier Score

Y2 label |
Caption l
]
Series Line Show EIanE
t Symbol Line Type Line Width _.7 . Across Legend Text
Type Significal NA

all circle joined lines solid 1 No Yes Brier
all circle joined lines solid 1 No Yes Reliability
all circle joined lines solid 1 No Yes Resolution
all circle joined lines solid 1 No Yes |Uncertainty




Let’s plot Brier Score and Decomposition

‘ 20190724_181211 EI‘
Brier Score Example
0.015
\\\ ///
0.010 \ \
2 . / \
tg \. .\ /. \o
0.005 \ . \
.\ .
. \.
\ P
0/
0.000 T Tt T T AT S T e e
123456789 11 13 15 17 19 21 23 26 27 29 31 33 35
Lead Time
_.aen%buy :mmmy

NCAR
UCAR



us? |
Can we c6/I9Fe SeliEfal

models?

Add the two other models

Brier Score Example

. JAN
AN, AN

0.015

0.010

Brier Score
.

0.000 Tl et s —— T

12345672889 1 13 15 17 19 21 28 25 27 29 3 33 35

Lead Time
singlp_ens_prob_hwt APCP_03_ENS_FREQ ge12.700 PSTD_RELIABILITY = stoch_ens_prob_tmt APCP_03_ENS_
NS_FREQ ge12.700 PSTD_BRIER stoch_ens_prob_twt APCP 03_ENS_FREQ_e12.700 PSTD_RELIABILITY ~ —s Uncerlainty

NS_FREQ_ge12.700 PSTD BRIER — Resolution — singp_ens_prob_twt APCP_03 ENS
singp_ens_prob_twt APCP_03_ENS_FREQ_ge12.700 PSTD_RESOLUTION — stoch_ens prob_twt APCP_U3_ENS

32




~Eastvs. West? h
Select only Brier Score E%ﬂ' WCQHGI'IEFPIE

Remove two models

Add Y1 Series Varlable and select
VX Mask -> CON —

Remove Fixed

Value entry

Brier Score Example

0.015

\\\

123456789 11 13 15 17 19 21 28 25 27 29 31 33 35

Brier Score

o
o
=
=)

Lead Time

\ 2P_03_ENS_FREQ_ge12.700 PSTD_BRIER EAST multip_ens_prob_hwt APCP_03_ENS_FREQ_ge12.700 PSTD_BRIER ——e WEST multip_ens_prob_hwt AF'CPO:/




Explore a little

Do scores change if stratified East vs. West?

Select only Reliabil Brier Score Example

0.007

0.006

"N
om0\ T
NN N
i RusgiEls '

0.003 o

1234567829 11 13 15 17 19 21 28 25 27 29 3d 38 35

Lead Time

4S_FREQ_ge12.700 PSTD_RELIABILITY EAST multip_ens_prob_twt APCP_03_ENS_FREQ_ge12.700 PSTD_RELIABILITY  —e WEST multip_ens_prob_twt APCP,




Explore a little

Brier Score Example

Do scor¢ =
East vs. * \\

Select only Resoluti $e-os .

4e-04

2e-04 ~ N //. o ~ o \

0e+00

123456789 11 13 15 17 19 21 23 25
Lead Time

3_FREQ_ge12.700 PSTD_RESOLUTION EAST multip_ens_prob_twt APCP_03_ENS_FREQ_ge12.700 PSTD_RESOLUTION  —e WEST multip_ens_prob_hwt APCF/




Reliability (Attribute) diagram

* Analogous to the scatter plot- same intuition holds.
« Data must be binned!

* Hides how much data is represented by each

* Expresses conditional probabilities.

« Confidence intervals can illustrate the problems with small
sample sizes.

NCAR
UCAR



1.0

- | Reliability
diagram plots
observed
frequency of
event vs
probability
forecasted for
event;

0.01
0.203 °

0.022 ©

0.245\9

0.6
I

0.028

5 Attribute

° diagram adds
© © s‘(;‘\\ I
g/ o lines to show

o how connected
O) L] L] g
3 line (reliability)

No resolution
______ R relates to
& Resolution and
(@)

° skill

0.030

Observed relative frequency, 0;
0.4

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0

NCAR
UCAR



Reliability Diagram Exercise

1 1 1
- == =
g o o
E 3 5
= = &
o 2 &
3 3 3
[t = Z
@ & @
S 8 8

0 00 0

0 Forecast probability 1 Forecast probability 1 0 Forecast probability 1

1 1 1
c = c
L4 G0 L)
= = —J
o = o
et @ et
-— R -
3 3 3
z = -
@ @ Y

0 0 0

U Forecast probability 1 O Forecast probability 1 0 Forecast probability 1

1 1 1
== -
g g 2
E 3 =
g z g
& % 3
- -]
X @®
=
5 g z
a 2 2
O (@] O

0 0 0

Forecast probability 1 0 Forecast probability 1 0 Forecast probability 1
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Reliability Diagram Exercise

1 1 1
& Fry oy
[= [ — [=4
@ @ @

N & = = .
Probabilities 2 & k- No resolution
underforecast % b ks

2 = 2
> & >
S 8 8
0 0 0
0 Forecast probability 1 0 Forecast probability 1 0 Forecast probability 1
1 1 1
o = =
8 2
Essentlally = = - Over-
no skill= £ = resolved
-] = -
2 2 2 forecast
@ @ Y
2 2 2
o O o
0 0 0
U Forecast probability 1 O Forecast probability 1 0 Forecast probability 1
1 1 1
==
2 g 9
E -1 2 .
Perfect § & g Typical
forecast - b - categorical
g § z forecast
2 2 2
o (@] O
NCAR 0 0 0

UCAR Forecast probability 1 0 Forecast probability 1 0 Forecast probability 1




Select Rely Tab

METviewer 2.11

@ mv_clue_2018_uswrp > Generate Plot
i+ History | Series Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contour
; - J L
All Success N
» ‘ Series Variables: 2

20150724_182438 & )
© Series Variable

4]

20150724_182421

4]
s

20150724_182404

Specialized Plot Fixed Values: ?
20190724_182202| @ || O FCST_VAR v |Select value * Oequalize
20150724_182138 & )

© Fixed Value
20190724_181447 & O ] )

Event Equalizer
20190724_181211 @ 0 lp'°t Cond
20190724_180927 & )
20150724_164408 & W) Reliability Event Histogram
20150724_142634 . D Yes » No Add skill line Add reference line
20150724_142558 & b
- Summary Curve ?

20150724_142443 b ?

Select options -
20150724_142313 & )
20150724_142257 = b Aggregation options 2
20190724_142144 & - Bootstrapping replications I:] Bootstrapping seed
20190724_142132 & B Confidence Interval method D Cache aggregation statistics

N

4]

2N1QnN724 1472n24

NCAR

UCAR




Select Model, Fcst Var and Region

Series Box Bar Roc ' Rely \ Ens_ss Perf Taylor His
Series Box Bar Roc ’ Rely I Ens_ss Perf Taylor Hist Ecl
Series Variables:
@ MODEL * | multip_ens_prob_hvt v
I i h -
© Series Variable \, «Check all 3 Uncheck all g‘ multip_ens_hvt
( A : .
‘ 0 core07_hwt ‘ — © Series Vvariable
Specialized Plot Fixed Vali
ore08_hwt
FCST_VAR - [ cor - e Specialized Plot Fixed Values:
& | VX_MASK = [ multip_ens_huwe FCST_VAR ~ |APCP_03_ENS_FREQ_ge12.700 +| [Jgqualize
Dmulti ens_mean_hwt Check
© Fixed Value P-snemesn- © Fixed Value v all % Uncheck all (]
V .
[ event Equalizer B4 multip_ens_prob_hwt [J event Equalizer [Japcr_03_ENS_FREQ_ge0.254 A
Plot Cond [ single-phys01_hwt v| | PlotCond
APCP_03_ENS_FREQ_ge12.700
| rod [J apcp_03_ENS_FREQ_ge2.540
Series Box Bar Roc ‘ Rely \ Ens_ss Perf Taylor Hist Eclv Contc DAPCP 03_ENS_FREQ_
= _03_| | ge6.350
Add sl
— Ooet
Series Variables: — ‘ l
v
@ MODEL *  multip_ens_hwt - [loeT ens FREQ qe293
P -
© Series Variable D
‘ «Check all 3 Uncheck all Q‘
Specialized Plot Fixed Values: } CONUS ]
FCST_VAR ~ |APCP_03_ENS [ JeasT

& | VX_MASK

O Fixed Value

D Event Equalizer
Plot Cond

~ [conus

D WEST




Generate Plot

Titles & Labels Common Fori

Job title |
Plot title  |Reliability Diagram Rellabillty DI
1apili ram
X label |Forecast Probability olld ty lagra
Y1 label |Frequency of Events| -
Y2 label | '
Caption I 09
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0.7
2
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>
w
k<]
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g et
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a‘ -
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w e /
03 LT
—"“ /.
.—"‘ .
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—‘—” ./
_""‘ o————'_‘_’./
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00,::% .................................................................
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Forecast Probability

—e multip_ens_prob_twt Reliability Curve




4 N

Does the rellablllty change with different ensemble compositions (multip, singlep,

S(ljt?ChaChadStIC b h he MODEL li
Does the reliability cha P@lr@0||j|5tt|e
-

ange to a different thre olg to the FCST_VAR drop-dowl
oes reliability Ciwan ge with different regions?

Move VX_MASTK to Series Varlables and Add East, West




Relative Operating Characteristic

Interpretation of ROC

* Close to upper left corner — good
resolution

« Close to diagonal - little skill

* Area under curve ("ROC area") is 0 N —
a useful summary measure of R S
forecast skill

 Perfect: ROC area =1

Probability of Detection

ROC is conditioned on the
observations (i.e., given that Y

* No skill: ROC area = 0.5 occurred, what was the

« ROC skill score ROCS = corresponding forecast?)
2(ROCarea-0.5)

* Not sensitive to bias. Reliability and ROC diagrams are

good companions

NCAR
UCAR



Select ROC Tab

/

Series Box Bar ‘ Roc | Rely Ens_ss Perf Taylor Hist Ecl

Series: Select MODEL and add VX_MASK
Fixed Values: Select Threshold

Series Variables:

© Series Variable

Specialized Plot Fixed Values:

FCST_VAR v Select value ®| [equalize
O Fixed Value ‘ Series Box Bar Roc Rely Ens_ss Perf Taylor Hist Eclv Contc
D Event Equalizer
Plot Cond Series Variables:
| @ MODEL * multip_ens_prob_hwt v
& | VX_MASK ~ | CONUS -

© Series Variable

Specialized Plot Fixed Values:

FCST_VAR » APCP_03_ENS_FREQ_gel2.700 v I:]Equalize

O Fixed Value

D Event Equalizer
Plot Cond

ROC Calculations

e —~re




|

Job title
Plot title
X label

Y1 label
Y2 label

Caption

Titles & Labels L Common Fori

IReIiability Diagram

|Forecast Probability

| Frequency of Events|

Probability of Detection

1.0

09

08

0.7

0.6

05

Generate Plot

0.0 01 0.2 03

04

ROC Diagram

0.5
False Alarm Ratio

06

07

0.8

09

1.0

I — multip_ens_prab_hwt CONUS ROC Cune




Explore a little

Does the ROC change with
different ensemble compositions
(multip, singlep, stocachastic)?

Add the other two modes ens prob _hwt to the MODEL list

Does the ROC change with
different thresholds?

Change to a different thresholds to the FCST_VAR drop-down

Does ROC change with different
regions?

Move VX MASTK to Series Variables and Add East, West

What else?

7,




Rank Histograms

Series Box Bar Roc Rely Ens_ss Perf Taylor ‘ Hist \ Eclv Contour
Plot Data: Stat «
Series Variables:
£ Series Variable
Specialized Plot Fixed Values:
FCST_VAR ~ Select value = [ Series Box Bar Roc Rely Ens_ss Perf Taylor ‘ Hist Eclv
O Fixed Value Plot Data: Stat «
D Event Equalizer
Plot Cond Series Variables:
% MODEL « | multip_ens_hwt d
Check all Uncheck all
Line type © Series Variable | : R ? o‘
- | - B A
| Rhist Phist Relp 0 core07_hwt
Specialized Plot Fixed Val
D core08_hwt
FCST_VAR - D Equalize
multip_ens_hwt
© Fixed Value
D . D multip_ens_mean_hwt
Event Equalizer . .
IpIOt Cond " D multip_ens_prob_hwt ’
| [Jsingle-phys01 hwt v
Line type

Phist Relp

| Rhist




Add VX_MASK to Series; Select FCST VAR

Plot Data: Stat «

Series Variables:
%  MODEL » multip_ens_hwt v
# VX_MASK «» CONUS v

© Series Variable

| Series Box Bar Roc Rely Ens_ss Perf Taylor J Hist Eclv

Plot Data: Stat «

Specialized Plot Fixed Values:

FCST_VAR v Select value * e
Series Variables:
© Fixed Value J— multip_ens_hwit, v
0 _ | ® ] MODEL + multip_ens_mean_hvt,
Event Equalizer — multip_ens_prob_hwvt
Plot Cond

© Series Variable

‘ Line tvpe

Specialized Plot Fixed Values:

resTvER v |aPce 03 vl DEqualize
© Fixed Vvalue ‘  Check all 3 Uncheck all e‘
D Event Equalizer D ‘ A
Plot Cond APCP_01_ENS_FREQ_ge12.700

[Japce_o1_ENs_FREQ_ge2.540

APCP_03 [Japcer_o1_ens_FREQ_ges.350
\M Phist Re.p" M apce_oz

D APCP_03_ENS_FREQ_ge0.254
Histogram type D v

| Normalized Raw counts |




Plot Rank Histogram

Reliability Diagram

0.14

012

0.04
0.02
0.00
1 2 3 4 5 6 7

Forecast Probability

o
o —
w o

Fregyency of Exents
(=]
[=2]

W multip_ens_hwt Rank Histogram




Explore a little

Does the rank histoggam change
with different ensemble
compositions (multip, singlep,
stocachastic)?

Add the other two modes _ens_prob hwt to the MODEL list

Does the rank histogram change
with different thresholds?

Change to a different thresholds to the FCST_VAR droF]down

Does rank histogram change with
different regions’

Move VX MASK to Series Variables and Add East, West

What else?

Sy,




/Evaluating ensembles
Spread-skill

NGSS Dispersion Diagram for TC track
1000 T T T T T T T T T T T T T T T T T T T T T T T T T

» Select Series Tab ]
« Y1 Dependent is APCP_03 -> SSVAR_RMSE, ]
SSVAR_Spread -

* Add Y1 Dependent VX_MASK -> CONUS :
* Y1 Series Var MODEL -> multip_ens_hwt ‘ M
. FCST_LEAD -> Select all leads ,

700 —

600 - —

RMSE , Standard Deviation (km)

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48 5S4 60 66 72 78 84 90 96 102 108 114 120 126 132 133 144 150 156

b Statistics Forecast Lead Time (hr)

HFIPmm Dispersion Diagram for TC track

« Aggregation (see below)

Independent Variable:

10000, 20000, 30000, 40000, 50000,
60000, 70000, 80000, S0000, 100000,
110000, 120000, 130000, 140000, 150000,
160000, 170000, 180000, 190000, 200000,

RMSE , Standard Deviation (km)

o A
FCST_LEAD 210000, 220000, 230000, 240000, 250000, Equa 100 _O_EFMEB"RMSE
260000, 270000, 280000, 290000, 300000 0 L e S EESpres
— = = = S ’ o 6 12 18 24 30 36 42 48 54 60 66 72 78 B84 90 96 10Z 108 114 120 126 132 138 144 150 156
310000, 220000, 230000, 240000, 350000, Forecast Lead Time (hr)

360000

Statistics:

O Summary @ Aggregation statistics O Revision statistics

Spread/Skill Variance (SSVAR) v Bool

Boofi

Con
[ cact

NS 2/




Scorecards

/I LN
MET Loader
output
R
Web scripts Batch
app Engine

- J

: Plots Scorecards — only run
Database and DlSpIay through Batch Engines




MET+ Scorecard

Specify the Statistic Specify the aggregations

v

Specify the regions

-
Specify the Field Specify whether you have
-
METViewer Scorecard y b | I d ff
for PR4RN_1405 and GF52016 s m O ) Va u es or I s
2018-05-20 00:00:00 - 2014-07-30 00§00:00
N.American N.Hemisphere v S.Hemisphere Tropics
Day 1|Day 3|Day S|Day 6|Day 8|Day 10|Day 1 |Day 3|Day S|Day 6 |Day &|Day 10| Day 1 |Day 3|Day S|Day 6|Day 8|Day 10| Day 1 [Day 3| Day S|Day 6| Day 8| Day 10
\ v P250 | a a a 2 v
Anom Corr Heights Fo00 2 Y =
P700 Y v a
P1000 Y A\ v
P250 A\
Anom Corr |WVector Wind| PS00 v A\ v
P850 ¥ a A A
P250 a ¥ a A A r
Anom Corr Temp P500 a a v A
P850 a a a a a A A\ A\
Anom Corr MSLP MSL ¥ A\ A\
P10 A A A A A A A 'y A A a A A A A A A
P20 A A A A A A A 'y A A M A A A A A
P50 A A A A A A A A A A A A\ A A A A A
P10O0 | a A 2 A A 'y A A A A A
RMSE Heights P200 | a v A 'y A A A A A
P500 A i A\ A A A a
P700 A A v A
P850 A v A\ v
F1O00| & ¥ ¥ A\




METViewer CAM Scorecard
| for GFDLFV3 and NssLFv3|

2018-04-30 00:00:00 - 2018-05-22 00:00:00

METViewer CAM Scorecard
for NSSLFV3 and HRRR |

2018-04-30 00:00:00 - 20182

Daily &
-00:00 CO N U S 2018-04-30 00:00:00 - 2018-05-22 00:00:00

METViewer CAM Scorecard
| for HREFv2 and HRRRE

Daily Domain |CONUS Daily Domain ICONUS DO ai n S Daily Domain |CONUS
Daity L m Daily
>=0.02 A >=0.02 v >=0.02
>=0.05 A GJ >=0.05 v >=0.05
>=0.10 a E >=0.10 - v >=0.10
NBR 50 |>=0.15 A > NBR 50 [>=0.15 v ¥ NBR 50 |>=0.15
>=0.30 $ >=0.30 v >=0.30
>=0.45 >=0.45 v v >=0.45
()
)
>=0.60 © >=0.60 >=0.60
>=0.02 4 87 >=0.02 v >=0.02
>=0.05 A t >=0.05 ¥ >=0.05
>=0.10 A > >=0.10 v >=0.10
NBR 75 |>=0.15 A U) NBR 75 [>=0.15 v v NBR 75 |>=0.15
>=0.30 >=0.30 v ¥ >=0.30
>=0.45 >=0.45 v v >=0.45
>=0.60 >=0.60 >=0.60 B .
CSl CSl CSl
>=0.02 A >=0.02 ¥ >=0.02
>=0.05 a Prob >=0.05 v >=0.05
>=0.10 A >=0.10 v >=0.10
NER 100|>=0.15 A NEBR 100|>=0.15 ¥ NER 100|>=0.15 B
>=0.30 R >=0.30 v v >=0.30 B
>=0.45 U H >=0.45 v >=0.45
>=0.60 >=0.60 >=0.60
.
>=0.02 A exceedi ng >=0.02 v >=0.02 R
>=0.05 A >=0.05 v >=0.05 A
>=0.10 A >=0.10 ¥ >=0.10 A
NBR 125 >=0.15 A NBR 125 >=0.15 ¥ NBR 125 >=0.15 A
>=0.30 . >=0.30 >=0.30
>=0.45 >=0.45 >=0.45
>=0.60 >=0.60 >=0.60 A A
e —
4 |GFDLFV3 is better than NSSLFV3 at the 99.9% significance level A |NSSLFV3 is better than HRRR at the 99.9% significance level 4 |HREFVZ is better than HRRRE at the 99.9% significance level

»

CFDLFV3 is better than NSSLFV3 at the 99% significance level

GFDLFV3 is better than NSSLFV3 at the 95% significance level

No statistically significant difference between GFDLFV3 and NSSLFV3

CFDLFV3 is worse than NSSLFV3 at the 95% significance level

<

GFDLFV3 is worse than NSSLFV3 at the 99% significance level

CFDLFV3 is worse than NSSLFV3 at the 99.9% significance level

Not statistically relevant

»

NSSLFV3 is better than HRRR at the 99% significance level

NSSLFV3 is better than HRRR at the 95% significance level

»

HREFV2 is better than HRRRE at the 93% significance level

No statistically significant difference between NSSLFV3 and HRRR

HREFv2 is better than HRRRE at the 95% significance level

NSSLFV3 is worse than HRRR at the 95% significance level

No statistically significant difference between HREFv2 and HRRRE

<

NSSLFV3 is worse than HRRR at the 99% significance level

HREFv2 is worse than HRRRE at the 95% significance level

NSSLFV3 is worse than HRRR at the 99.9% significance level

<

HREFv2 is worse than HRRRE at the 99% significance level

Not statistically relevant

HREFv2 is worse than HRRRE at the 99.9% significance level

Not statistically relevant




To eliminate biases
Percentile Thresholding
applied

Specific Threshold

Threshold used is
associated with
Percentiles (75,
80, 85, 90, 95)
computed from
climatology

\~

ﬂ 90%| >=0.15

METViewer CAM Scorecard
for HREFv2 and HRRRE

2018-04-30 00:00:00 - 2018-06-01 00:00:00

Dally Domaln |[CONUS

Daily

>=0.02 v

>=0.05

>=0.10

75%| >=0.15

>=0.30

>=0.45

>=0.60

>=0.02

>=0.05

>=0.10

80%|>=0.15

>=0.30

>=0.45

>=0.60

>=0.02

>=0.05 a

—
CSI|85%] >=0.15 -\

>=0.30 A

>=0.45 a A
>=0.60

>=0.02

>=0.05 A

>=0.10 A

>=0.30 a A

>=0.45 a A

>=0.60

>=0.02 A

>=0.05 A A

>=0.10 Fy A
95%| >=0.15 A A

>=0.30 a Fs

>=0.45

>=0.60

METViewer CAM Scorecard
| for HREFv2 and HRRRE

2018-04-30 00:00:00 - 2018-05-22 00:00:00

Daily DomainlCONUS

Daily

>=0.02

>=0.05

>=0.10

NER 50 |>=0.15

>=0.30

>=0.45

>=0.60

>=0.02

>=0.05

>=0.10

NBR 75 |>=0.15

>=0.30
>=0.45
>=0.60 4 B
Csl
>=0.02
>=0.05
>=0.10
NBR 100 >=0.15 B
>=0.30 B
>=0.45
>=0.60
>=0.02 B
>=0.05 A
>=0.10 A
NBR 125]>=0.15 A
>=0.30
>=0.45
>=0.60 A A

HREFv2 is better than HRRRE at the 99% significance level

HREFv2 is better than HRRRE at the 95% significance level

HREFv2 is better than HRRRE at the 99.9% significance level

Mo statistically significant difference between HREFv2 and HRRRE

»

HREFV2 is better than HRRRE at the 93% significance level

HREFv2 is worse than HRRRE at the 95% significance level

HREFv2 is better than HRRRE at the 95% significance level

HREFv2 is worse than HRRRE at the 99% significance level

No statistically significant difference between HREFv2 and HRRRE

==

Mot statistically relevant

HREFv2 is worse than HRRRE at the 95% significance level

HREFv2 is worse than HRRRE at the 99% significance level

HREFv2 is worse than HRRRE at the 99.9% significance level

Not statistically relevant




