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CAM Scorecard Project N

*» ldentify fields, techniques and metrics to
measure skill for Convection Allowing Models

++» Determine the best set to include on a scorecard

“»Set up a system to have this available during the
Hazardous Weather Testbed

» Iterate until we get it right

“*Funded by the United States Weather Research
Program



A verification toolkit designed for flexible yet systematic evaluation
(supported to the community via the DTC)

Model Evaluation Tools Input  Reformat Plot Statistics Analysis MET-TC
e Mask |

«  Originally developed to replicated the N - ‘
EMC mesoscale verification system P o —

Over 85 traditional statistics using both — S e ‘* oo
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«  Multiple interpolation methods wunca Netcor)
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NWP Index

Synthesis Tools N
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MET+ Scorecard N

Specify the Statistic Specify the aggregations

Specify the regions

L)
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| D4y 1 |Day 3| Day S|Day 6| Day 8|Day 10
v v P250 | a a . s v
Anom Corr Heights Fsoo 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 a
Anom Corr Temp P500 a a ¥ A\
P850 a a a a a A A\ A\
Anom Corr MSLP MSL ¥ A\ A\
P10 'y A A A A A A A 'y A A a A A A A A A
P20 A A A A A 'y A A A A A v 'y 'y 'y 'y A
P50 A A A A A A A A A A A A A\ A A A A A
PLOO | 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 v v A
P850 A v A\ v
F1O00| & ¥ ¥ A\




Computing Significance NCAR

« Based on Pairwise Differences
* P-value computation

= Student-T that relaxes to a normal
= Bootstrapping available and used here

Model 1 Model 2

4 |CFDLFV3 is better than NSSLFV3 at the 99.9% significance |evel

» |GFDLFY3 is better than NSSLFV3 at the 99% significance level

CFDLFV3 is better than NSSLFV3 at the 95% significance level

Mo statistically significant difference between CFDLFV3 and NSSLFY3

CFDLFV3 is worse than NSSLFWV3 at the 95% significance level

» | GFDLFY3 is worse than NSSLFY3 at the 99% significance level

¥ | CFDLFV3 is worse than NSSLFV3 at the 99.9% significance level

Mot statistically relevant




Working with UFS CAM WG RNCAR

poral Attribute  Validation Source Scores Stratifications
RMSE, BIAS  Forecast Length [0-36 hr], Diurnal [0-23 Z], Domain [W and E CONL

RMSE, BIAS  Forecast Length [0-36 hr], Diurnal [0-23 Z], Domain [W and E CONL

RMSE, BIAS  Forecast Length [0-36 hr], Diurnal [0-23 Z], Domain [W and E CONL

Environmental = Severe = PrecipWinter | Aviation

Attributes

Grid-to-Point RMSE, BIAS  Forecast Length [0-36 hr], Diurnal [0-23 Z], Domain [W and E CONL

Gridto-Point  RMSE, BIAS  Forecast Length [0-36 hr], Diumnal [0-23 Z], Domain [W and E CONL
PBL Depth Top of PBL Instantaneous Grid-to-Grid RMSE, BAS  Forecast Length [0-36 hr], Diurnal [0-23 Z), Domain [W and E CONL

Attributes = Environmental Severe = PrecipWinter  Aviation »

DTC UFS Test Plan and Metrics Workshop: Jul 30-Aug 1 in College Park, MD
https://dtcenter.org/news/2018/
2018-dtc-community-unified-forecast-system-test-plan-metrics-workshop

-




HWT/SFE 2018 Operations \ﬁm

= Deterministic CAMs  Fields:

- GFDL FV3 = Reflectivity at various dBZ
« NSSL FV3 thresholds™
« HRRRV3 » Probability of reflectivity
exceeding a threshold”*
= CAM Ensembles = Accumulated precipitation
. URRRE over 1-h, 3-h, and 6-h
. HREFEY? = Surrogate severe

(probabilistic) using

different UH thresholds
Focused on a

small subset of * Also testing different
HWT guidance neighborhood sizes




N\

Preliminary Results from Weeks 1-5

* |Images from SFE 2018 homepage under the objective
verification tab (https://hwt.nssl.noaa.gov/sfe/2018/)

HWT HOME ABOUT HWT FORECAST PROGRAM WARNING PROGRAM PUBLICATIONS CONTACT # NSSL HOME

SFE 2018 Home Model Comparisons Objective Verification Experimental Outlooks File Status Plans and Reports Additional Resources Archive

N




FV3-GFDL

N\

NCAR

Example Product
— Reflectivity

Obs ~2018-06-02 12:00
TR Y g'?‘l
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Reflectivity

METViewer CAM Scorecard

for GFDLFV3 and NSSLFV3

2018-04-30 00:00:00 - 2018-06-01 00:00:00
Daily Domain
12hr|14hr|16hr|18hr|20hr|22 hr|24 hr|26 hr|28 hr|30 hr|32 hr|34 hr|36 hr
»>=25.0] ¥ ¥ ¥ ¥
>=30.0] ¥ ¥ ¥ v ¥ ¥ ¥
>=35.0] ¥ ¥ ¥ v M M ¥ ¥
Fraction Skill Score [fComposite Reflectivity
>=40.0 ¥ v ¥ ¥ v ¥ v
>=45.0 ~ ¥ ¥ v ¥ v
»>=50.0 v -
»>=25.0 ¥
>=30.0] -~ ¥ ¥
»>=35.0] -~ v -
Csl omposite Reflectivity
>=40.0
»>=45.0
»>=50.0

NSSLFV3
generally
better

CFDLFY3 is better than NSSLFY3 at the 99.9% significance level

CFDLFV3 is better than NSSLFV3 at the 99% significance level

CFDLFV3 is better than NSSLFV3 at the 95% significance level

Mo statistically significant difference between GFDLFV3 and NSSLFV3

CFDLFV3 is worse than NSSLFY3 at the 95% significance level

CFDLFY3 is worse than NSSLFV3 at the 99% significance level

CFDLFY3 is worse than NSSLFV3 at the 99.9% significance level

Mot statistically relevant

NCAR



METViewer CAM Scorecard
for GFDLFV3 and HRRR

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

Daily Domain

12hr|14hr|16 hr{18 hr|20hr|22 hr|24 hr|26 hr|28 hr|30 hr|32 hr|34 hr|36 hr

>=25.0 ¥ ¥ \ v ¥ ¥ v
>=30.0 ¥ ¥ v ¥ ¥ ¥ ¥ ¥
>=35.0 ¥ ¥ ¥ ¥ ¥ ¥ 4

Fraction Skill Score|Composite Reflectivity
>==40.0 L 4 v Y v L 4 v v
>=45.0| * A\ ¥ ¥ A\
»>=50.0 A\ A\ A\ ¥ ¥
>=25.0 v v
>=30.0] ¥ ¥
>=35.0] -~ M

Csl Composite Reflectivity

>=40.0 ¥
>=45.0
>=50.0 A

HRRR

generally

better

4 |GFDLFV3 is better than HRRR at the 99.9% significance level

+ |GFDLFY3 is better than HRRR at the 99% significance level

CFDLFY3 is better than HRRR at the 95% significance level

Mo statistically significant difference between GFDLFY3 and HRRR

GFDLFV3 is worse than HRRR at the 95% significance level

+ | GFDLFY3 is worse than HRRR at the 99% significance level

¥ |CGFDLFY3 is worse than HRRR at the 99.9% significance level

Mot statistically relevant

NCAR



METViewer CAM Scorecard ‘
for NSSLFV3 and HRRR '\

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

Daily Domain

12hr|14hr{1e hr|18 hr|20hr|22 hr|24 hr|26€ hr|28 hr|30hr|32 hr|34 hr|3& hr

>=35.0
Fraction Skill Score|Composite Reflectivity

>=40.0 ¥

»>=45.0 v

>=50.0

>=25.0

»>=30.0

Csl Composite Reflectivity

A [NSSLFV3 is better than HRRR at the 99.9% significance level

» |NSSLFV3 is better than HRRR at the 99% significance level

y MNSSLFV3 is better than HRRR at the 95% significance level
d Iffe re n Ce — Mo statistically significant difference between NSSLFY3 and HRRR

H RRR bette r MNSSLFY3 is worse than HRRR at the 95% significance level

v |NSSLFY3 is worse than HRRR at the 99% significance level

When there |S ¥ |NSSLFY3 is worse than HRRR at the 99.9% significance level

. I

Mot statistically relevant




Summarizing the Scorecard? s

Percent of Scorecard

100%
80%
60%
40%
20%
4

0%

Model 1 Better Model 2 Better No Difference

B GFDLFV3 v NSSLFV3Z  mGFDLFV3 vHRRR W NSSLFV3 v HRRR




MET Viewer CAM Scorecard
for GFDLFV3 and NSSLFV3

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

GFDL-FV3 vs. NSSL-FV3 CAM Scorecard
for GFDLFV3 and NSSLFV3

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

Daily Domain Daily Domain
12hr{14hr16hr|18hr|20 hr|22 hr|24 hr|26 hr|28 hr|30 hr|32 hr|34 hr|36 hr 12hr|14hr|16hr{18hr{20 hr|22 hr|24 hr|26 hr|28 hr|30 hr|32 hr|34 hr|36 hr
»>=25.0 v A 4 A 4 v >=25.0 v v v v
>=30.0 \d ¥ ¥ v ¥ \d \d >=30.0 ¥ ¥ v v v ¥ v
>=35.0] ¥ v v v v v v A >=35.0] ¥ A v v - v v v
raction Skill Score|Composite Reflectivity Fraction Skill Score|Composite Reflectivity
>=40.0| ¥ A ¥ A v A v >=40.0] ¥ v v v v v v
>=45.0 v v v v v A >=45.0 v \d v v v v
>=50.0 v A >=50.0 M M
>=25.0 v >=25.0 v
>=30.0] - A A >=30.0| ¥ A v
>=35.0] - A v >=35.0] ¥ ¥ v
csl Composite Reflectivity PODY Composite Reflectivity
>=40.0 >=40.0] -~ v
»>=45.0 >=45.0
>=50.0 >=50.0
>=25.0 v
4 |CGFDLFV3 is better than NSSLFV3 at the 99.9% significance level >=30.0
+ |GFDLFV3 is better than NSSLFV3 at the 99% significance level o250
GFDLFV3 is better than NSSLFV3 at the 95% significance level FAR Composite Reflectivity 00
No statistically significant difference between GFDLFV3 and NSSLFV3 a0
GFDLFV3 is worse than NSSLFV3 at the 95% significance level 00
+ | GFDLFV3 is worse than NSSLFV3 at the 99% significance level cco
=265, v v
¥ |CFDLFV3 is worse than NSSLFV3 at the 99.9% significance level ~=20.0
Not statistically relevant
>=35.0
FBIAS Composite Reflectivity
>=40.0 B B
>=45.0
>=50.0
>=30.0] - v v
>=35.0] ~ A v
csl Composite Reflectivity
>=40.0
>=45.0
>=50.0

Question:

Do more statistics help?

»

CFDLFV3 is better than NSSLFV3 at the 99.9% significance level

»

CFDLFV3 is better than NSSLFV3 at the 99% significance level

CFDLFV3 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

<

CFDLFV3 is worse than NSSLFV3 at the 99% significance level

-«

CFDLFV3 is worse than NSSLFV3 at the 99.9% significance level

Not statistically relevant
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Example Product — Updraft Helicity

HREFv2
—

/

2018-06-02 12:00

Surrogate Severe Based on Updraft Helicity
Evaluated Using Practically Perfect Prog




METViewer CAM Scorecard

METViewer CAM Scorecard

METViewer CAM Scorecard

for GFDLFV3 and NSSLFV3 | ()] for NSSLFV3 and HRRR | Da I |y & | for HREFv2 and HRRRE |
2018-04-30 00:00:00 - 2018-05-22 00:00:00 GLJ 2018-04-30 00:00:00 - 2018-05_ -00:00 C O N U S 2018-04-30 00:00:00 - 2018-05-22 00:00:00
Daily DomainICONUS > Daily DomainlCONUS D J Daily DomainlCONUS
>=0.02 A CD >=0.02 v >=0.02
>=0.05 a >=0.05 v >=0.05
>=0.10 A q) >=0.10 - v >=0.10
NBR 50 | >=0.15 a - NEBR 50 |>=0.15 - v NEBR 50 |>=0.15
>=0.30 CU >=0.30 v >=0.30
>=0.45 @ >=0.45 - - >=0.45
>=0.60 O >=0.60 >=0.60
>=0.02 a t >=0.02 v >=0.02
>=0.05 A 3 >=0.05 v >=0.05
>=0.10 a (D >=0.10 v >=0.10
NER 75 |>=0.15 a NEBR 75 |>=0.15 - v NER 75 |>=0.15
>=0.30 >=0.30 - v >=0.30
>=0.45 >=0.45 M - >=0.45
>=0.60 >=0.60 >=0.60 N N
csl csl csl
>=0.02 A >=0.02 v >=0.02
>=0.05 s Prob >=0.05 v >=0.05
>=0.10 a >=0.10 v >=0.10
NER 100|>=0.15 A NBR 100[>=0.15 v NBR 100 >=0.15 N
>=0.30 N >=0.30 M v >=0.30 N
>=0.45 / >=0.45 v >=0.45
>=0.60 U H >=0.60 >=0.60
.
>=0.02 A exceedi ng >=0.02 v >=0.02 s
>=0.05 a >=0.05 v >=0.05 A
>=0.10 A >=0.10 v >=0.10 i
NER 125[>=0.15 a NBR 125[>=0.15 v NBR 125[>=0.15 a
>=0.30 N >=0.30 >=0.30
>=0.45 >=0.45 >=0.45
>=0.60 >=0.60 >=0.60 a a
4 |GFDLFV3 is better than NSSLFV3 at the 99.9% significance level 4 |NSSLFV3 is better than HRRR at the 99.9% significance level 4 |HREFV2 is better than HRRRE at the 99.9% significance |evel

»

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 GFDLFY3 and NSSLFV3

CFDLFV3 is worse than NSSLFV3 at the 95% significance level

<

CFDLFV3 is worse than NSSLFV3 at the 99% significance level

CFDLFV3 is worse than NSSLFV3 at the 99.9% significance |evel

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 99% 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

HREFvZ is worse than HRRRE at the 99.9% significance level

Not statistically relevant




Immediate Future Work

Complete HWT SFE 2018 evaluation

Enhance MET+ to compute additional
Severe Weather specific fields

Work with community to formulate CAM
Severe scorecard (version1)

Extend CAM scorecard to other fields
beyond “Severe” as specified by UFS
CAM Working Group

Participate in HWT SFE 2019

NCAR



Questions?

Emails: jensen@ucar.edu; kalb@ucar.edu

MET Help: met help@ucar.edu
MET Info: https://dtcenter.org/met/users/

HWT 2018 Experiment Page:
https://hwt.nssl.noaa.gov/sfe/2018/

Select “Objective Verification” page

This totality of MET+ work is funded by the NGGPS program,
USWRP R20 grants, and DTC partners (NOAA, Air Force and NSF)

N\

NCAR



