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MPAS-Workflow

> Developed at NSF NCAR/MMM to aid cycling experiments with MPAS and MPAS-JEDI
o Tailored for the PANDAC specific use
o last version: 2.1.0

> CYLC-based workflow manager (v8.2.2) + Python + C-Shell scripts

> Currently, only operates on NSF NCAR’s Derecho HPC

= ) rom  wasworton
ode

@ Issues 4 Tl Pullrequests ) Discussions (D Actions

> Open-source: https://github.com/NCAR/MPAS-
Workflow

but NOT supported
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MPAS-Workflow

constructs each JEDI application YAML, with high flexibility for a number of
configurations

[ e.g., do variational bias correction or not, SST and XICE update, number of outer
loops, number of ensemble members, observers, etc.

links all necessary input data
can be used for cycling and no cycling experiments

1 e.g., generate observations, generate GFS analyses in MPAS ICs format,
generate free forecast from GFS analyses

can handle cold and warm start
constructs and submit the CYLC suite for the cycling (and no cycling) experiment

can be use to run real-time experiments with 3DVar data assimilation
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MPAS-Workflow: applications

3DVar

3/4DEnVar
ional

Hybrid

EDA

—@ LETKF

- @ GETKF

wiy

X

Application specific YAML templates:
config/jedi/applications/*.yaml

Task script:
bin/Variational.csh
bin/EnsembleOfVariational.csh

Application YAML template:
config/jedi/applications/enkf.yaml

Task script:
bin/EnKF.csh
bin/EnKFObserver.csh

Application YAML template:
config/jedi/applications/rtpp.yaml

Task script:

bin/RTPP.csh

Application YAML template:
config/jedi/applications/hofx.yaml

Task script:
bin/HofX.csh
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Observation YAML stubs:
config/jedi/ObsPlugs/da

': base/*.yaml

bias/*.yaml
— filters/*.yaml
L— filtersWithBias/*.yaml

YAMLS are further populated by
bin/PrepJEDI.csh and/or
bin/InitVariationals.csh
bin/InitEnKF.csh

Initialization scripts
(initialize/) setup the
suite:

1. Read/parse scenario YAML
2. Define c-shell environment
variables for use by task

scripts in the run directory
3. Define inter-task and inter-
cycle dependencies
4. Submit Cylc suite




MPAS-Workflow: applications

/mpasjedi_variational.x ./3denvar.yaml ./mpasjedi_3denvar.log

YAML file

How we set the YAML file?
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InnerNamelistFile
InnerStreamsFile StreamsFileMember
n-da fields
type: unstructured
le-3

MPAS-Workflow: applications L

AnalysisVariables

anStateDir MemberDir}}/{{anStatePrefix}}.$Y-$M-$D_$h.$m.$s.nc
name: analysis
tional
inimizer
VariationalMinimizer

Data assimilation:
- 3denvar.yaml ks e

3D-Var
windowBegin
windowLength

Configurable options: e
‘InnerNamelistFile’, “InnerStreamsFile”, ol mmrttton] e
'thisISO8601Date’, *AnalysisVariables', e s
“VariationalMinimizer', "Variationallterations’,

r bl

‘StateVariables’, 'EnsemblePbMembers’,
"Observers’, ... g e, S

multivaria e duplicated

read lo

level for variables: last
EnsemblePbMembers

EnsemblePbInflation

ObsPerturbations
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) thisIS08601Date
variables StateVariables
am name: background

update obs config with geometry info

MPAS-Workflow: applications

Data assimilation:
- enkf.yaml

_lgetkf geometry
iterator dimension

etry

*

; localizationDimension localEnsembleDASolver}}Geometry
. . . nml_file EnKFNamelistFile
Configurable options:

streams_file EnKFStreamsFile
deallocate non-da fields

“driver’, "thislISO8601Date’, "AnalysisVariables’, vindon begtn: {{ninionbegin)
"EnKFNamelistFile’, "EnKFStreamsFile’, IO s
“StateVariables’, 'TEnsembleMembers’,
“localEnsembleDASolver’,

“verticalLocalizationLengthscale’, ... e e

local ensemble DA

localEnsembleDASolver
al locali i

/ariance
verticallocalizationLengthscale
cale units: modellevel

filename anStateDir
stream name: analysis

_— MONAN: INPE MPAS-JEDI Training 2024, Cachoeira Paulista, Sao Paulo, Brazil
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MPAS-Workflow: applications

Data assimilation: aircraft, sondes, sfc, satwind, satwnd, gnssro = base + filters
- Observers: e.g., amsua_n15 amsua, mhs = base + filters or base + bias + filtersWithBias

— filtersWithBias

- obs space: o!:)s bias: . . . . X .
<<: *ObsSpace input file: {{biasCorrectionDir}}/satbias_amsua_n15.h5 obs filters:
name: amsua n15 output file: {{OutDBDIr}}{{MemberDir}}/satbias_amsua_n15.n5 - filter: Domain Check
: N ational bor - . . . )
_obsdatain: 80bsDataln o otors apreditors? where: Functions in filters see:
engine: - name: constant . T .
ty%e: H5File - name: lapse_rate name|: Me‘;ﬁs%atalsensorzenithAth? httDS//IOI ntcenterforsatellltedataa
bsfile: {{InDBDir}}/: 15_obs_{{thisValidDate}}.h5 order: 2 maxvaiue: 49. imilati indi
DESZ;;C}(&:&Obler}D)a?;ngsta_n _obs_{{thisValidDate}} tlapse: &amsua15tlap {{fixedTlapmeanCov}}/amsua_n15_tlapmean.txt # CLW Retrieval Check ssimi |at|0n-led|-
Tomoina - name: lapse_rate - filter: Bounds Check
engine: tlapse: “amsuat5iap fiter variables: docs.readthedocs-
type: H5File - name: emissivity e .
obsfile: -name: scan_angle - name: brightness Temperature hosted.com/en/stable/index.html
{OutDBDIr}{MemberDir}}/{{obsPrefix}}_amsua_n15{{ObsOut order: 4 channels: 1-6, 15
Suffix}}.h5 - nadmet:a‘scaniangle test variables: )
obsdatain: *{{ObsDataln}} _zrar:;: scan_angle B gsarg:]:s@bsFunctlon/CLWRetMW
{{ObsDataOut}} order: 2 . .
simulated variables: [brightnessTemperature] - name: scan_angle clwret_ch238: 1
channels: &amsua_n15_channels 1-15 covariance: clwret_ch314: 2
obs error: *ObsErrorDiagonal minimal required obs number: 20 clwret_types: [ObsValue]
<<: *horizObsL variance range: [1.0e-6, 10.] maxvalue: 999.0
: "horizObsLoc step size: 1.0e-4 action:
obs operator: largest analysis variance: 10000.0 N
<<: *clearCRTMObsOperator prior: name: reject
obs options: !nput_ﬁle: {{biasCorrectionDir}}/satbias_cov_amsua_n15.h5
<<: *CRTMObsOptions nfation:
Sensor_ID: amsua_n15 ratio for small dataset: 2.0
get values: output file: {{OutDBDir}}{{MemberDir}}/satbias_cov_amsua_n15.h5

<<:*GetValues
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https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/stable/index.html
https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/stable/index.html
https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/stable/index.html
https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/stable/index.html

MPAS-Workflow: data

: : : : benchmarkObservations = |
initialize/data # anchor
—— Datalist.py aircraft, defaults =
'gnssrobndmpp’l d, 'scenarios/defaults/observations.yaml'
- ExternalAnalyses. satwind,
Y PY 'satwnd’, - resources:
I— FirstBackground_py 'SfC, ' NCEPFTPOnline
sondes’, GladeRDAOnline
— — Model. Py # MW satellltz?-based PANDACArchive
amsua_aqua, PANDACArchiveForVarBC
—— ObsEnsemble.py ‘amsua_metop-a', GenerateObs
'amsua_metop-b',
—— Observations.py * —— < ‘amsua n15,
'amsua_n18',
—— StateEnsemble.py ‘amsua_n19',
. 'mhs_metop-a’,
L StaticStream.py 'mhs_metop-b', o ]
'mhs_n18", outerMesh’, ‘innerMesh’,
'mh 19", . .
- ] mns_n ensembleMesh’,

> “GraphlnfoDir’
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MPAS-Workflow: Post-processing

3 Verify vs. GFS analyses: VerifyModel
> |Inputs: MPAS forecast and GFS analyses on MPAS format

3 Verify vs. observations: VerifyObs
> |nputs: HofX or DA observation feedback files:
m DA: omb/oma obsout diagnostics (same assimilated observations)
m model on observations space: HofX obsout diagnostics + VerifyObs
(instantiates it own HofX')

! Sondes, aircraft, satellite-derived winds, GNSSRO, surface pressure

AMSU-A (NOAA-15, NOAA-18, NOAA-19, METOP-A, METOP-B)
MHS (NOAA-18, NOAA-19, METOP-A, METOP-B)

IASI (METOP-A, METOP-B, METOP-C)

ABI (GOES-16) and AHI (Himawari-8)

Observers 3
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MPAS-Workflow: Post-processing/applications

HofX:
- bin/HofX.csh: Carries out multiple observation operators (“h(x)”) on 1 or more MPAS-
Atmosphere forecasts

Input:

- state (single or ensemble members) = previously generated

- static files

- lookup tables Standalone application used to verify MPAS
- mesh graph info 6-hr forecasts on observation space

- namelist and streams files Facilitates verifying independent

- mpasjedi_hofx3d.x executable observations

- geovars.yaml

- oObservations in /dbIn folder (observers specified in initialize/applications/HofX.py)

YAML: hofx.yaml
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MPAS-Workflow: scenarios

Configuration for a particular instance of an MPAS-Workflow Cylc suite

Nested key-value parameters that users can specify for their particular needs
Include default YAMLS that describe options that users may select, such as the
observations resource, the first background, etc...

scenarios/defaults/*.yaml

source env-script/machine.${YourShell}
Running:

JRun.py ./scenarios/{{scenario}}.yaml
OR

JRun.py ./test/testinput/{{scenario}}.yaml
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MPAS-Workflow: scenarios

Top scenario YAML file containing most possible user configurable variables:
scenarios/3dhybrid O030kmIE6Okm SpecifiedEnsemble VarBC allConfig.yaml

75 GraphInfoDir: /glade/campaign/mmm/parc/liuz/pandac_common/static_from_duda
1 suite: Cycle 76 precision: single
2 77 MPThompsonTablesDir: /glade/campaign/mmm/parc/ivette/pandac/saca/thompson_tables
3 experiment: L
4 user directory child: pandac = sraticatrom:
5 suffix: '_ensB-SEB0+RTPP70_VarBC_allConfig TEST' 80 FESOUREE: = PANDACH
6 #prefix: ' 81 resources:
7 #name: 't 82 PANDAC:
8 83 60km: # only available 20180414718, 20200723T18
9 build: 84 directory: /glade/campaign/mmm/parc/liuz/pandac_common/fixed_input/GEFS/init/@@0hr/{{FirstCycleDate}}
10 mpas bundle: /glade/campaign/mmm/parc/ivette/pandac/codeBuild/mpasBundle_saca_dev_10Jun2024/build_SP 85 maxMembers: 80
11 #forecast directory: '' 86 memberFormat: /{:02d}
12 bundle compiler used: gnu-openmpi 87
13 88 externalanalyses:
14 hpc: 89 resource: "GFS.PANDAC"
15 CriticalAccount: NMMM@@15 90 resources:
16 CriticalQueue: main 91 GFS:
17 NonCriticalAccount: NMMMOO15 92 PANDAC: # only available 20180418T00-20180524T00
18 NonCriticalQueue: economy 93 30km:
19 SingleProcAccount: NMMM@O15 94 directory: /glade/campaign/mmm/parc/liuz/pandac_common/30km/30km_GFSANA
20 SinaleProcOueue: casper@casper—obs o5 60kn:

96 directory: /glade/campaign/mmm/parc/liuz/pandac_common/6@km/60km_GFSANA

= can help us to better locate the default paths and variable values we are
using in each section for this experiment
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https://github.com/NCAR/MPAS-Workflow/blob/develop/scenarios/3dhybrid_O30kmIE60km_SpecifiedEnsemble_VarBC_allConfig.yaml

MPAS-Workflow: predefined tests

/test/testinput

Pre-defined scenarios that exercise functionality in the workflow
(WarmStart == offline 1st state; ColdStart == online 1st state)

testl.yaml
scenarios: [
3denvar_O30kmIE60km_WarmStart.yaml
3denvar_OIE120km_IAU_WarmStart.yam| Run:
3dvar_030kmIE60km_ColdStart.yaml ./teSt. CSh
3dvar_OIE120km_ColdStart.yaml .
3dvar_OIE120km_WarmStart_PostProcess.yaml /RU n. py teSt/teSt| n pUt/teSt1 .ya ml
3dvar_OIE120km_WarmStart.yaml or
eda_OIE120km_WarmStart.yaml
ForecastFromGFSAnalysesMPT.yam| JRun.py test/testinput/test2.yaml

getkf OIE120km_WarmStart.yaml
letkf OIE120km_WarmStart.yamil]
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MPAS-Workflow: tips

For debugging, you have a couple of ways to check what is happening:

[

. the CYLC gui interface will tell you the status of each job

2. check if the job is actually submitted by issuing 'gstat -u SUSER'

3. check the log file of the application that seems to be submitted/failed/etc

a. e.g., HofX or DA: you can check the jedi.log/jedi.log.all files in the cycle date)

4. check the CYLC log file in the cylc-run directory (/glade/scratch/<username>/cylc-run)

Useful CYLC line commands:
cylc scan

cylc trigger suitename "*.*:failed"
cylc restart --until=final_end_point suitename | add restart point in the scenario and run it

cylc reset -s succeeded suitename *:failed
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How to run 6hr cycling, assuming all dependencies
have been prepared in advance?
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MPAS-Workflow

./Run.py scenarios/3dvar OIE120km WarmStart.yaml

WarmStart

V

Default is post-processing
To turn it off: |:>
forecast

post: []
variational:

post: []

Pre-generated first forecast for
6hr data assimilation cycling
[ ]

@ ‘ — MONAN: INPE MPAS-JEDI Training 2024, Cachoeira Paulista, Sao Paulo, Brazil

Already
generated/archived
observations in
IODA format

August 15-16, 2024

experiment
name
externalanalyses
resource
firstbackground
resource

forecast
post

hpc

CriticalQueue: economy

NonCriticalQueue
members
n
model
outerMesh: 120km
innerMesh: 12@km

economy

ensembleMesh: 12@km

observations

resource: PANDACArchive

variational
DAType: 3dvar

workflow
first cycle point
final cycle point

20180414718
20180415T06

18



MPAS-Workflow

YAML configuration for extended forecasts (larger than 6hr):

extendedforecast:
' 00,T06,T12,T18 ./Run.py
scenarios/3dvar OIE120km WarmStart.yaml

: erifymodel] - Triggers HofX application :
forecast / ...........................

execute: False <{——=

*Cycling analyses and 6hr

p(?Stf i) _ forecast for cycling DA
Vanatlotnali: | —— won'’t be executed

execute: raise

post:[] ——

fgﬁfz (oeam) MONAN: INPE MPAS-JEDI Training 2024, Cachoeira Paulista, Sao Paulo, Brazil
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MPAS-Workflow

Experiment folders structure: ivette_3dvar_OIE120km_WarmsStart

|— CyclingDA P .
2018041500 |:> Executes mpasjedi_variational.x with
— ... for cycling DA (analysis + 6-h fcst) corresponding yaml file
—— 2018041600

CyclingFC .
|__y 201%041418 |:> Executes mpas_atmosphere for 6-h with
— - corresponding namelist and stream files
—— 2018041600
ExtendedFC

I—_x 29{;1 8eo 41500 240-h deterministic forecast
— |:> Executes mpas_atmosphere for 240-h with
o corresponding namelist and stream files
—— 2018041600

ExternalAnalyses For the .S.ST.and XICE update at each cycle,

|— 120km and verification of the MPAS 6-h fcst |:> Link of external GFS analyses converted
MP':‘_S'W°’kf'°W to MPAS initial conditions format and grid
in
config . Local copy of the workflow with corresponding
scenarios . .
test changes for this experiment
tools
L— Verification

bg For the MPAS 6-h fcst verification against Runs HofX application and diagnostic
da observation and GFS analyses, and extended :> iot
fc fcst against GFS analyses ScCripts
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How to port the workflow for your own machine?
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S

Porting MPAS-Workflow

Install spack-stack and compile mpas-bundle

Install CYLC v8.2.2 (or v7.3 for older versions) (and needed Python)

Prepare your corresponding machine.${YourShell} with needed environment modules
Clone the MPAS-Workflow

Copy your machine.${YourShell} under env-script folder

Copy all necessary files to run experiments (mesh, static files, B and localization files, 1st
background, ensemble forecasts, observations, external analyses on MPAS mesh for
verification) to your machine

Set up paths for files location (check

scenarios/3dhybrid 030kmIE6Okm SpecifiedEnsemble VarBC allConfig.yaml
for variables to update)

Create new scenario YAML = make copy of existing scenario and taylor it for your own
experiment

Execute Run.py with your new scenario
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Graphics package

1 Developed at NSF NCAR/MMM to aid in diagnosing results with MPAS and MPAS-JEDI
(1 Observation space verification can be used for any JEDI model interface

1 Python scripts
[ Currently, only operates on NCAR'’s Cheyenne HPC

= () vcsoa/ mpas-iedi Q Type h >.
<> Code [l Pullrequests (® Actions (@ Security [~ Insights
© mpas-jedi Puwic ® Watch % Fork v st
¥ master - P 3 branches © 2tags

@ byoung-ioo Merge pull request #640 from JCSDA-internaljrelease/mpas-1.0 -

github
cl
cmake

docs

> Open-source: https://github.com/JCSDA/mpas- -

workflow

jedi/tree/release/2.0.0/graphics 5 e

D gitignore

[ CMakeLists.txt

[ CcPPLINT.cfg

but NOT supported e

00 Readme

ssage in PR template (#494) a5 Apache-20 license

A Activity

& 3stars

® 8 watching

¥ Oforks

ible plotting script for user tutorial (#627) 2 years ago Report repository

nod.FO0 (#631) 2 years ago

nd adjust the tolerance for hofx (#. 2yearsago  Releases 1

2yearsago | © 100 (Latest)
on Sep 24, 2021

jedi using git LFS (#153) 4 years ago

nd timeseries plotting (#174) 4 years ago

ecbuil 2 e
Establish cpplint coding norms for MPAS-JEDI (#531) 2 years ago
update license 2years ago Contributors 12

Fix GNU badge name (#463) 3 years ago ° 8 e - o
ne.®
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https://github.com/JCSDA/mpas-jedi/tree/release/2.0.0/graphics
https://github.com/JCSDA/mpas-jedi/tree/release/2.0.0/graphics

Graphics package: functionalities

1 Users can select specific observation types, channels and variables to plot
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Graphics package: functionalities

_— = =
- —

i -~ T~ Analyzed variables:
DiagSpaces: _ N omT
Sondes, aircraft, AMV winds, (gt CULI N 2m Q

space \ 10m U and V
\ Ps

VT

GNSSRO, surface pressure
AMSU-A (NOAA-15, NOAA-18, )/

NOAA-19, METOP-A, METOP-B) ,/ \ rThhoeta
MHS (NOAA-18, NOAA-19, ) Y
: . _g= ' Ps
METOP-A, METOP-B) n‘ Statistics | UandV
IASI (METOP-A, METOP-B, \ 1Qu
METOP-C) \ / Qv 1 to 10 model level

Qv 11 to 20 model level
Qv 21 to 30 model level
Qv 31 to 40 model level
QV 41 to 55 model level

ABI (GOES-16) N
AHI (Himawari-8) N

-
N s = —

F' B /T MONAN: INPE MPAS-JEDI Training 2024, Cachoeira Paulista, Sao Paulo, Brazil
NSE? UEAR

¢
¥
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Graphics package: functionalities

3 Binning methods: d Types of plots:
1 global 1 Time series plots with or without
A by latitude bands: Tro (-30.0, 30.0), confidence intervals calculated using
NXTro ( 30.0, 90.0), SXTro (-90.0, -30.0), NMid bootstrap resampling
(30.0, 60.0), SMid (-60.0, -30.0), 1 profile plots of binned data (e.g., over

pressure or latitude on the y-axis) with

NPol (60.0, 90.0), SPol (-90.0, -60.0) and without confidence intervals

Latitude vs Pressure 2D increments, cost function
Longitude vs Latitude 2D

Brightness temperature as a function of cloud

fraction 2D

A by tropical latitude bands: ITZC (-5.0, 5.0), 1 maps of 2D-binned statistics
STro (-300, -5.0), NTro ( 50, 300)) 1 score-card

1 by cloudiness: clear, mixed-pixels, cloudy, all- 1 standalone; OmA/OmB diagnostics,
sky observations locations, analysis

4

4

4

Count, Mean, STD, RMS, RMS relative difference
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Graphics package: functionalities

How to run it?

Observation space:
OmA/OmB

python DiagnoseObsStatistics.py -n 36 -p ./dbOut -0 obsout -g geoval -d ydiags -app variational -
nout 2

Forecast vs observations (HofX)
python DiagnoseObsStatistics.py -n 36-p ./dbOut -0 obsout -g geoval -d ydiags -app hofx

Model space (vs GFS analysis):
Forecast vs model

python DiagnoseModelStatistics.py YYYYMMMDDDHHH -n 36 -r ./x1.655362.init

——
30km

(oeam) MONAN: INPE MPAS-JEDI Training 2024, Cachoeira Paulista, Sao Paulo, Brazil
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Graphics package: examples

Experiment folders structure: ivette 3dvar_OIE120km_WarmStart

L Verification

—bg
F—mean/YYYYMMMDDDHHH/diagnostic stats |
—da
F— mean/YYYYMMMDDDHHH/diagnostic stats
—fc - L obs
f F—mean/YYYYMMMDDDHHH/diagnostic stats — stats_da_aircraft.h5 L
- model
— stats_da_amsua_aqua.h5
—— stats_da_amsua_metop-a.h5 |— stats_mpas.h5
—— stats_da_amsua_metop-b.h5
Ohr — stats_da_amsua_n15.h5
120hr — stats_da_amsua_n18.h5
24hr — stats_da_amsua_n19.h5
E48hr — stats_da_gnssrobndropp1d.h5
72hr — stats_da_mhs_metop-a.h5
96hr — stats_da_mhs_metop-b.h5
diag.2018-05-16_00.00.00.nc -> ——stats_da_mhs_n18.n5
model — stats_da_mhsTm 9.h5
obs — stats_da_satwind.h5
restart.2018-05-16_00.00.00.nc -> —— stats_da_satwnd.h5
— stats_da_sfc.h5
— stats_da_sondes.h5
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Graphics package: functionalities

How to run it?

analyze_config.py: top-level script that controls cycle times and forecast length,

verification configuration, experiments and statistics to analyze, and analysis types to apply to the
statistics

Observation space:
Carry out analyses for all DiagSpaces that contain "amsua"
python AnalyzeStats.py -d amsua

Job-submission examples:
/SpawnAnalyzeStats.py -nout 2 -d amsua_,sonde,airc,sfc,gnssro,satw
/SpawnAnalyzeStats.py -app hofx -d mhs,amsua,abi_,ahi_,sonde,airc,sfc,gnssro,satw

Model space (vs GFS analysis):
/SpawnAnalyzeStats.py -d mpas
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https://github.com/JCSDA/mpas-jedi/blob/master/graphics/analyze_config.py

Graphics package: functionalities

How to set it up?

analyze config.py: Most common parameters to set up for 6hr verification

General settings _
dbConfi " FirstcycledTine’| = dt.datetine(2018,4,15,0,0,0) 1  Experiment names (cntrlIExpName has to match!)

:dbConf['lastCycleDTime'] = dt.datetime(2018,5,14,18,0,0) . ## cntrlExpName is the experiments key of the control experiment, which is used for DiffCI analyses
- dbConf['cntrlExpName'] = ‘clrama’

‘# time increment (TimeInc) between valid Cycle (cy) date—timesé :
“dbConf['cyTimeInc'] = dt.timedelta(hours=6) : 5## experlment§ - dictionary with key, valug pairs as follows
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' . # + the key is a short name for the experiment (see expNames below)

‘# + the value is the directory where the verification statistics files are located

Venﬁcahon tvpe and Venﬁcahon space é# + if using MPAS-Workflow, users only need to add one new ‘experiments' entry per experiment and

i VeriFicationype T # select their desired VerificationType and VerificationSpace above

E# OPTIONS: 'omb/oma', 'forecast'

E# ‘omb/oma' - calculated from a da application, only available when " experiments = OrderedDict()
E# VerificationSpace=="obs" o
.# 'forecast' - single- or multi-duration forecasts either in observation or model space

.- experiments['clrama'] =\ :
: 'guerrett_3dhybrid-60-60-iter_gnssrorefncep_030kmI60km_ensB-SE80+RTPP70_VarBC_RefNCEP_2ndDoaDob' + \ :
:## VerificationSpace :+ deterministicVerifyDir :
TEOPTIONS: 'obs', 'model' e
:# 'obs' - observation space .
E# ‘model' - compare to analyses in model space, only available when VerificationType=='forecast':

IVerificationType = 'forecast’

‘VerificationSpace = 'obs’
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https://github.com/JCSDA/mpas-jedi/blob/master/graphics/analyze_config.py

Graphics package: examples

ircraft: OmA/OmB -
Observation space aireraft- YmAm ABI: OmB (HofX)
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Graphics package: examples

MPAS 6-h verification vs GFS analysis MPAS 5-ldays verification vs GFS analysis
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Contributions for new diagnostics/capabilities
are welcome!!!

https://github.com/JCSDA/mpas-jedi/tree/develop/graphics
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