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Science issues:

— What are the dependencies around these issues?

— Priorities of these issues?

— How will they be resolved?

— Will the scientific content deviate from the plan?

Technical issues: How do simulation delays affect this WP?
— What are the dependencies around these issues?
— Priorities of these issues?
— How will they be resolved?
— Will the scientific content deviate from the plan?

Timescales
External science interactions: papers, conferences, releases
Deliverables and milestones
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Science issues:

Observational uncertainty: multiple reanalyses, ensemble reanalyses, propagation of uncertainty

Organisation of the metric development: solving redundancies (modes of variability, global budgets, blocking with 1D, 2D or
tracking); how did WP2 solve it? Open tickets? Compare methods

What is the metric? Pattern correlation or RMS, include an uncertainty measure, decide if it’s a number or a story (process
based); open a ticket

Interpolation uncertainty: buid into the total uncertainty, take advantage of the new ESMVal backend
Interest in extremes (NCAS); check with the CORDEX community

Technical issues: How do simulation delays affect this WP?

ESMVal is the framework to plug in the functions; use PRIMAVERA svn
Build on WP2 data structure and shared space on Jasmin; check if there’s anything missing for WP1 stuff

How much effort to put into the pre-PRIMAVERA simulations instead of waiting for the Stream 1 simulations? Important for
early-career scientists that need to publish; a knock-on effect of the delay of the simulations

Create a prototype of metric that can be included in ESMVal to use as documentation for all the other developments; Javi to
prepare a set of basic rules to follow when developing, illustrate it with David’s example in a ticket

Prepare and test functions without waiting for them to be integrated in the ESMVal tool

Timescales

Prototype of metric should be available in April 2017; ESMVal backend rewrite starts in Feb 2017

Need to set a deadline (February) to decide which datasets are still needed in Jasmin beyond what WP2 has already done to
make them available in Jasmin before April

No delays foreseen for the development of the metrics planned

All WP1 partners to double check if the WP9 variable list contains the variables required by the metrics planned asap before the

simulations start

External science interactions: papers, conferences, releases

CORDEX, mainly for extremes and soil processes

CLIVAR, e.g. Walter Robinson (NCSU) for blocking and diabatic processes, DCVP

NCAR’s CVDP

Duane Waliser’s tool (RCMS) that runs on the ESGF nodes https://rcmes.jpl.nasa.gov/content/overview

WGNE’s systematic error workshop (spring, Canada)

Joint PRIMAVERA meeting at AGU 2017 or EGU 2018

Paper on blocking assessment in Stream 1 models (Reinhard), try to involve CNR, CMCC

SMHI paper on impact on sea ice, probably coordinated with other partners

CNR with Univ Oxford on impact of resolution and stochastic parameterisations on weather regions and teleconnections
NCAS on precipitation extremes in the pre-PRIMAVERA ensemble

Deliverables and milestones


https://rcmes.jpl.nasa.gov/content/overview

Catalogue of PRIMAVERA metrics

® A survey was launched within the WP1 partnership aimed at
defining a “Catalogue of PRIMAVERA metrics”

Two sets of metrics identified, to be developed in two stages:
high (Year 1) and low (Year 2) priority

Metrics organised by climate component plus a "coupled" set
accounting for those metrics explicitly designed to quantify
the coupling between different climate constituents (land-
atmosphere coupling, air-sea interaction, etc.)



Catalogue of PRIMAVERA metrics

The vast majority of the suggested metrics are distinctively
process-oriented, an aspect well received by all partners,
enhancing the complementarity of PRIMAVERA metrics with
other similar ongoing metrics development initiatives

Contrary to initial concerns, there is little redundancy in the
metrics. Redundancies (e.g., atmospheric blocking) are usually
approached with alternative methodologies, providing a wide
spectrum of possible options

Joint discussions and dialogue with WP2 community around
specific topics, favoured the metrics development process

The WP1 metrics will allow a comprehensive and innovative
anatomy of the PRIMAVERA/HighResMIP simulations. The
table is not closed, rather the beginning of a process where
partners are invited to add new metrics to complete the table
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Preliminary catalogue of PRIMAVERA metrics (WP1)

Partner | Partner ID
1

Contact persons for metrics development
CERFACS r)

cMeC 2
CNR 3
KNMI 4

1gvi). Alessio

as Voigt (AutoAssess)

Table 1: WP1 contributing partners (c1), corresponding ID (c2) and contact persons (c3).

- ATMOSPHERE and LAND _
Metric description Observational
Reference

Metric
[Partner ID]

High Priority Metrics (approx. Nov 2016)
Baroclinicity (1] | Es

he Eady Growth Rate (EGR) parameter at monihly
surface 10500 hPa

Monthly (or daily)
temy

reanalysis. Several
reanalysis dataset are

Storminess (2] Square-root of the squared high-pass (10-day cut-off
ly at 300 bi

(¥V)'7 . ts mean and its varianc

10)
Latitude of maxim

Jet Latitude [2+3] ERA-Interim

AD and

E-vectors [249]

E-vector compon ERA-Interim

synoptic high-frequency eddies

i Hoskins et al. (1983) computed for

Blocking 2D [2+3] | 2D-distribution of atmospheric blocking as in Scherrer et al, (2006) ERA-Interim

Blocking 2D (9] | 20 index (AGF, Scherrer el al, 2006) fo the Northern Hemisphere and | ERA-40, ERA-Iterim
n Sch ed

T 1D disribution o stmosp astadis et al | ERaTaterim

(2014), or Davini et al. (2012)

Blocking 1D [2+3]

Several re
IBTrACS

Extratropical
cyclones, tropical
cyclones [5+9+10]

nalyses

| Tcuyer eval, 2015,
onents as in Demory et Rodell et a, 2015

Nastrom, Gage (1965)

Global energyand | Global-mean, cimatologic e valuesofall nergy nd wter
water budgets [9] | budg 201

Global energy Global energy spe
charcteristics [4] | Lindborg 2013)

tra and spe .mmmf

« (Augier and

Large-scale pattern | ern correlation between observed and modelled

representation (3]

terns | ERA interim
NCEP

modes obtained through classification
ethods. [Exampl es in the North Atlantic and North
Pacific regions, tropical and extratropical teleconnections,

@bsces), Neven

Software
(language
used/shareable
ornot/partofa
package)

NCL. shareable

Python, shat

Python, shareable, stand

able, stand

(coltaboratio
UREAD)
Python, shareable, stand-

n with

(collaboration with CN
R shareable

(coltabor

3) TStorms Software

Python

tha Pythos ackapes
under development)

[ NaM/NAO 7] Timeserios, pastern, ST rogrvasions ERAinter FSMVAL o0l
[ Low Priority Metrics (approx I\u\'lUl7)
99p-90p : e of daily GPCP or T Fthon
T ercentibe of daily WERRA or RA-SSor | Pribon

| Table coupLED) 131

99p-90p
temperature (2]
ratosphere-
troposphere
coupling (see also

ERA-INTERIM |
ERA-interim, NCEP | Python

2

ional energy Energy spectra and spectral encrgy budget for the North Atlantic | Python

characteristics [7) |
indstorms over | Wind sto Europe based on 3h- wind speed MESAN TBD

Europe [7] | |
Climate indexes for | P and T- based Indexes To be decided [ET
Europe [7] | |
Snow extent [7] N snow extent,trend, snnual cyde, variation GlobSnow
P, SPE (7] Drought and w s for different European region ERA-nterin Fortran

Table 2: Metrics for the ammvmrrr and Vand Note: the "+ ()mbnln urrd to indicate collaborations between
different partners.

COUPLED 2
Metric Metric description Observational | Software
[Partner ID] Reference (language
used/shareable

or not/part ofa

s cio Foran

package)

| High Priority Metrics (approx. Nov 2016)

Land-atmosphere
coupling (mainly in
summer) (1)

ard radiaton at surface and
2008)
ure and evapotranspirstion (Boé

s il be conduced:terannul corelation versus
t versus correlation
rent metrics will be

Frontal region air-
sea coupling
coefficient/strength
at small spatial
scales [1]
Atmosphere-ocean
coupling coefficient

(QuikScat, CCMP,

Python, sha
partof package

NCL shareable

| NCL shareable

able. Not

0AFlux)
Tieat conduction | A diagnostic to characterize the process of heat conduction from the | IceBridge Python, shareab
Index (see also SEA- | ocean to the atmosphere through the sea ice/snow media. Already coded but not
ICE table)(8] formatted

Pecson responsible for cod
Low Priority Metri >(.ippru\ Nov 2017)
loud-temperature | Corelation between cloud cove
Terray 2014) (d

the diagnostic: F. Massonn

1SCCP for clouds and

Interactions [1]

Polar-NAO-linkage | Linking ATctic sea ics to NAO: correlations

[ Prshon, odo.

10 work on all models,

NCL shareable

Catalogue of

PRIMAVERA
metrics

n (AD and 1-lag w

orrelatio

asport ntegrated slong ifrent sections on
ac)

Oceanic heat Impactof ocean be An oceanic reanalysis, | Python, shareable
transport/Sealce | seaice (ex kness, volume. probably ORASS.
| interaction (8] |
Stratosphere ‘Aroa-weighted spatial correlations of NAM/SAM patterns betwoen ERA-interim, NCEP | Python
troposphere nalys cudes and i different phases o
coupling (see also
| Table ATMOS) [3] | |
TC-induced SST e max SST cooling Induced by TCs (considering SST one day | 1adiSSTZ + 8Tvacs | Python
eooling [2] after TC passage compared to the pre-storm SST
Table 3: Metrics focusing on coupled interac tfons between different components of the climate system (eg.
land/atmosphere, ocean/atmosphere, etc.).
| _ SEA-ICE
Metric Metric description Observational | Software
[Partner ID] Reference (language
used/shareable
ornot/partofa
| package)
High Priority Metrics (approx. Nov 2016)
Reglonal iceareas | 8 Arctic sub areas as defined in Koenigk et al.(2016). Calcslate sea ice | OSISAF and/ar OISSTZ | Python, cdo
I ares, trend and variation,
Performance Synhesaing metics o perormance (ee Massonnet 1. 2011 OSI-SAF for seaice | Python, shareable. NOTE
metrics (8] : . o “This set of scripts will
SC/UCL) also be sent &
ESMVal tool
Eyring
v was highly interested in
on Jastnin)
"seaice arin- T A dingnostic characterizing the response of sea ke speed to tinning | OSI-SAF, IABP (buoy)
Wrength eedback | and changes i concentaton over o post decaden sl to lasan | ULS (ickness) Already coded but ot
0] & Notz, 2014,
5/ anlinelibrary.wikey.com/doi/10.1002/20141C009897 /abstract) <0 worlcon all models,

Pan-Arctic and
regional sea-ice
extent, thickness,

ference between long-term forced response in models
lyses /observations. Differe
moval of oy

term changy

Heat conduction

A disgnostic to characterize the process of heat conduction from the | IceBridge
v phere he sea ice/snow media.

COUPLED table) (6)

Low Priority Metrics (approx. Nov 2017)
Open wate S decreass vormukesd By o os BACRAESE Ve
 radiativealbedo foedback ¥oPP?

efficiency (8]

R céo, Python
(shareable)

Python, shareable
Already coded but not
formatted

to work on all models.

matted to work on all

model

|
Fram Straitice cross Fram Strait, trends, annual cycle NSIDC
export [7] |
Arctic seaice pattern correlation between observed and modelied patterns
modes [10] ofvariabikty modos obtained through classihcation methods 3ppl

to 5ea ce thickness,
Power dissipated | A measure of the ability of 3 model to turn wind kinetic energy into sea | Difficult to obs
bythewindinthe | ice kinetic energy. bt the diagno
ice (8] explain mode!
model dif

Table 4: Metrics for the sea-ice.

OCEAN

Metric Metric description Observational
[Partner ID] Reference
High Priority Metrics (approx. Nov 2016)
Labrador Sea heat | Turbulent surface hoat flux ntegrated over Labrador Sea convection | ERA-Interim
release [7] a1 ndx o doep convecion (Brodeay s Kosngh 2015)
AMO [7] | Atiantic mutidecadal oscilition, pattern, timeseries, energy spe TadissT
MV-AMOC Lagof the maximurm correlatian beowoen AMY and AMOC HadiSST
relationship [3]
Low Priority Metrics (approx. Nov 2017)
Ocean circulation | AMOC, heat transports Standard reforence
‘metrics (5] datasets of Atlantic

transport values e,
Cumulative ulative vertical Integral of the Atlantic potential temperature
temperature ansport at 265N urning and " transport
transport (1) yre component (Msadek et al. 2013). To be compared to ure. | WOA ind Hydrobase

and velocity biases along the 26 5N section

Link MOC/MHT [1] | Regression of the 26.5°N Atantic MIT onto the MOC using sera net | RAPI

M
2011, Msadek et al MiTat 265

mass transport across the section (Johns e a

2013,
Transports inthe | Overflows and Atantic inflow acrass the Greenland-Scotiand Ridge

North Atlantic

1645

Estimation of ocean | Simplo model of multivariate linear regression to link SST tendoncy ERSSTD for ST,
processes with the hoat fluxes term and sea surface height (SSH)

contributions to the
SST tendency 1]

DMV ("Deep Mixed
Volume®) [7

ed valume in NA convection areas, Integrate mixed
rea and depth, Take only m

account (1000 for Lab Ses, 7
(Brodesu and Koenigh 20

5 for GIN-Sea)

Ocean heat content | Ocean heat content computed over boxes or as maps (inchuding of
) correlations between

110] excluding the mix

nd modelled pa
face temperature gradieats in North Atlantic, Track max | 11sdISST, ORASA

Horizontal
gradients
Table 5: Metrics for the ocean.

Surface fronts (7]

Python, cdo

n, shareable
oded but ot

Software
(language
used/shareable
or not/partofa

package)
Python, cdo

SMVAL toal

hon (hopefully as

of Aut

Assess package)

NCL. shareab|

Python, part of Ocean
Assess

| Fython, CoFtoals

Python, Fortran
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Science issues:

— WP1 is expected to offer more than just one number, but rather metrics with
uncertainty estimates that allow building narratives (process based) of why the
models deviate from an observational reference (e.g. the global heat budget
picture); a ticket will be opened to discuss the issue

— Observational (multiple reanalyses, ensemble reanalyses, propagation of
uncertainty) and interpolation (take advantage of the new ESMVal backend)
uncertainties

— Solving redundancies (modes of variability, global budgets, blocking with 1D, 2D or

tracking); how did WP2 solve it? Open tickets? Compare methods
— Interest in extremes (NCAS), learn from the CORDEX community

Technical issues:

— ESMVal is the framework to plug in the functions; partners to use PRIMAVERA svn
— Build on WP2 data structure and shared space on Jasmin; check what is missing for

WP1

— How much effort to put into the pre-PRIMAVERA simulations instead of waiting for

the Stream 1 simulations? Important for early-career scientists that need to
publish; a knock-on effect of the delay of the simulations

— Create a prototype of metric that can be included in ESMVal to use as

documentation for all the other developments (D1.1); Javi and David to open ticket

— Prepare and test functions without waiting for them to be integrated in ESMVal
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® Timescales
— Prototype of metric in April 2017; ESMVal backend rewrite starts in Feb 2017

— Deadline (February) to decide which datasets are still needed in Jasmin beyond
what WP2 has already done to make them available in Jasmin before April

— No delays foreseen for the development of the metrics planned
— AIll WP1 partners to double check if the WP9 variable list contains the variables
required by the metrics planned before the simulations start
® External science interactions: papers, conferences, releases
— CORDEX, mainly for extremes and soil processes
— CLIVAR, e.g. Walter Robinson (NCSU) for blocking and diabatic processes, DCVP
— NCAR’s CVDP

— Duane Waliser’s tool (RCMS) that can run on the ESGF nodes
https://rcmes.jpl.nasa.gov/content/overview

— WAGNE's systematic error workshop (June, Canada)

— Joint PRIMAVERA meeting at AGU 2017 or EGU 2018

— Paper on blocking assessment in Stream 1 models (Reinhard), involve CNR, CMCC
— SMHI paper on impact on sea ice, probably coordinated with other partners

— CNR with Univ Oxford on impact of resolution and stochastic parameterisations on
weather regimes and teleconnections

— NCAS on precipitation extremes in the pre-PRIMAVERA ensemble
® Deliverables and milestones



https://rcmes.jpl.nasa.gov/content/overview

