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3DRT - Clouds (I3RC) and Vegetation (RAMI) =
Status and perspectives
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I3RC = Int’l Intercomparison of 3D Radiation Codes
Initiated at 1998 GRP meeting in St Andrews
Activity of 3DWG of Int’l Radiation Commission
Now 7 “Cases” with many “Experiments"
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e Animation of scalar flux
! (I'+I)
; - Colour scale is logarithmic

- Represents 5 orders of
magnitude

e Domain properties:
- 500-m thick
- 2-km wide
- Optical depth of 20
- No absorption

e In this simulation the lateral
distribution is Gaussian at
each height and each time




I3RC Status and Plans

I3RC community code for 3D radiative transfer

* Release 1: July 2005, Release 2: July 2006 — vs SHDOM, more flexible & faster for many problems

* Over 40 downloads in 2007 (since we started keeping track)

* Radiative fluxes, heating rates, and radiances for any view direction

* Scene-average values and complete fields

« Single wavelength, but k-distribution for gaseous absorption in preparation

* Release 3 due Oct 2007: arbitrary surface BRDFs, lwabuchi Russian roulette for speedy intensities, and MPI driver
» Open Source Licensing to encourage further development and widest usage

Information on 3D radiative transfer codes (including I3RC community code)
* I3RC Programmer Guide & Primer now available

» Wikipedia: http://en.wikipedia.org/wiki/List_of atmospheric_radiative_transfer_codes
* I3RC website: http://i3rc.gsfc.nasa.gov/ (also includes other resources such as 3D-related publications)
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Publicly available 3D radiative transfer codes

Plans
 Easy-to-use community model of 3D radiative transfer: online 3D simulator, executables
* Automated code verification - online system like RAMI’s

* lllustrative archive of 3D radiative effects




3DRT applicétion: lce & S
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Figure 1. Schematic diagram of airborne
sea ice measurements using offbeam

lidars.
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Figure 2. Simulated offbeam lidar
signals for various snow and sea ice
conditions. The figure was created
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Figure 3. Simulated THOR4Ice data for
2 m thick ice covered by 15 ¢cm snow.
The legend indicates the outer radius (in
cm) of each annular field-of-view.

a 0.08 km
03 km
—— 12 km

£ < 48km

& s 9.8 ki

>

c

e 4 4

T

8

g a

g

]

[+ o

50

30
Snow thickness (cm)

20

Figure 4. Retrieval uncertainties caused
by observational noise. Each curve is for
a different horizontal resolution. The
calculations are for 30° solar elevation
and old snow. The error bars indicate the
uncertainty in retrieval uncertainty
estimates that arises from the random
nature of simulated observational noise.




domain average condensate cloud fraction
(liquid, ice, snow, graupel,rain) (liquid, ice)
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RAdiative transfer Model Intercomparison (RAMI)/\/Q/S

Institute for
Environment and

* %

Sustainability

) EUROPA - RAMI - RAMI, RAdiation transfer Model Intercomparison - Mozilla Firefox
Edit

ile view Go

o~ - ) B[ tepiomi-benctmerk e HTMLHome ph

Bookmarks  Tools  Help

urpose.
« Common platform .
e Document uncertainties
and errors among models.

Contact | Search on RAMI

21-Sep-2006  Path: RAMI
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RAMI, RAdiation transfer Model Intercomparison ¥

This is the official site of the radiation transfer model intercomparison (RAMI) initiative. RAMI proposes a hanism to benchmark spectral bidirectional
reflectance models designed to simulate the transfer of radiation at or near the Earth's terrestrial surface, i.e., in plant canopies and over soil surfaces. As an
open-access, on-going activity, RAMI operates in successive phases, each one aiming at re-assessing the capability, performance and agreement of the latest

. generation of radiation transfer (RT) models. This in turn, will lead to model enk and further devel that benefit the RT modelling community as a
- le.
 Establish protocol. o
~ FAas During the active submission period of a given phase of RAMI, participation is open to everyone willing to run a previously published RT model against an
~ FORMATS ensemble of prescribed test cases. Obviously the number and complexity of the scenes that have to be simulated is d ined by the d ionality of RT
~ ORGAMNISATION model (1-D versus 3-D). Previous RAMI phases have not only led to improved computer codes, but also to publications in the refereed scientific literature. For

more information, please consult the FAQs and our privacy and data-usage policy via the DISCLAIMER link.

e Foster debate.

" Start All.. Phase Active Period Participants First Presentation Scientific Publication
o L] JGR, Vol 106, D11, 11,937-11,956, 2001
[ ] 1-D models: 3 —
] l RAMI-1 Mar - Aug 1999 Sep 1999: MMMM-2, Ispra, Italy Bibliography: LaTex, Word, ASCIl
— 3-D models: 5 . - o
[ ] Cited by: 21 papers (Source scopus 2006)
. JGR, Vol 109, No. D6210, 2004
1-D models: 3 ) —
. e y ] n ta y Feb-Jun 2002 Jun 2002: WMMM-3, Steamboat Springs, USA Bibliograpl
3-D models: 10 . -
Cited by: 8 papers (Source scopus 2006)
. .
) R 1-D models: 5 Oct 2005: ISPMSRS, Beijing, China (- only) | JGR, itted, 2006
FAMLZ | Mar- Dec 2005 ) . N
o 3-Dmodels: 13 | Mar 2006: [V/hiMI-4, Sydney, Australia (All results) Bibliography: LaTex, Wor
. .
Related intercomparison activities include the Intercomparison of 3-0 Radiation Codes (I3RC) as well as the Project for Intercomparison of Land-surface
Parameterization Schemes (PILPS).

Contact | Acknowledgemerts | Top
last update: 21-Sep-2008
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RAMI Topics /\’Q’S

Environment an
‘ Sustainability

_ » directionally-varying and
B\ hemispherically-integrated
quantities (BRFs & fluxes)

» domain-averaged and local
(resolved) quantities.

» focus on science issues

« horizontal fluxes
« surface topography
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RAMI-3 results published

Institute for
Environment and
Sustainabilitv

More models participated .7
than during RAMI-1 (2001)
or RAMI_2 2004) Third Radiation Transfer Model Intercomparison (RAMI)

exercise: Documenting progress in canopy reflectance

models

Models evaluated both in L. Widiowski! M. Tabernec . Piaty, V. Bruniquel-Pinel? M. Disney.
relative & absolute terms R. Femandes’ 1.2 Gastlu-Eichegory,* N. Gobron' A. Kuusk” . Lavergne

. Model agreement is better v v win
than during RAMI-2 (2004) T

reflectance

first time 1n 1999, th
T Can I“:\‘ I'\'T‘l-.\'rfﬂ?. ¢ MOdeis Oon a voluntary " S1S .. c r

of a able "'surrogate truth,” ove t g
ither RT models could then be compared. The present paper d
- 18 l'v,'f‘ I \~ RAMLI, highl .iwizfl”il'.'li the signific I ~‘”“
- 13

terms of .'1. wdel agreement since RAMI-2
i 1 timates ‘,: v

Number of models

RAMI-T RAMI-Z RAMI-3

60-70% of all canopy RT models have participated in RAMI
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RAMI On-line Model Checker (ROMC) 1K

Institute for
Environment and
Sustainability

(o"’o web-based tool for rapid &
The ROMC’s interactive mode allows s é autonomous evaluations of
users to compare the performance of S%=. ¢ canopy RT models.

different versions of a single model,
or, else to evaluate multiple models.
All ROMC graphs are available as .ps

1. registered user selects test cases,
offline implementation & running

me. jrc. f_brfop_uc_sgl F yspreads raytran.... [= | 21[X] 3 http://rome. jrc.it - BRF_1to1_brfop_ROMCREF+FLiES+ FLIES+FLIES+ FLIES+FLIES-HET... [=] .
T brepie g | tEvsiNzE of test cases using users model,
20| reoosmre0 o os M50 rO\yISpread —§ 0.07 F RMS=0.0007 0.0007 0.0008 0.0008 1:1,/ §
IS S °
P 3. uploading of test case to ROMC
15 | . .
€ and comparison with reference,
4. downloading of results graphs.
& (Jﬂ J fo
I ‘ U \; ‘ b 003¢ Kf“/‘({( FLIES@t,
J e
L L : 002b e EES Reference data set cover
-0 100_0.(O:OMCREF O'Ood I) 005 002 Obo‘;, fo-o4 d ?-O?ROMCgéolfg 007
* — model rfop reference data
e e e s | st s e s ey e et test cases from RAMI
i roof of an RT model's performance use the ROMC VALIDATE mode. To obtain unambiguous proof of an RT model's performance use the ROMC VALIDATE mode.

http://romc.jrc.it
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RAMI-4 and beyond (1)

Validation of existing remote sensing products (fapar, Lal)

Generate realistic representations of existing validation sites:
- use in-situ measurements and imagery.

- sample different biomes (SAFARI, BOREAS).
- ideal scene size 250x250 to 500x500 m?

« Apply typical in-situ measurements
within these scenes:

- reproduce measurements of existing field
instruments (TRAC, LICOR, fisheye lens),

- evaluate appropriateness of theory used
in their interpretation (1-D medium),

- provide optimal sampling strategies for
correct up-scaling at known validation sites.

Courtesy of
P. Lewis &
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RAMI-4 and beyond (2) AR

Environment an

Support to space agencies and policymakers (GMES)

| > Evaluate inverse mode performance of RT models

% » Introduce RT model certificates

Contribute to international programmes (GEWEX, CEOS)

» Develop optimal sampling strategies for the correct up-scaling of
field measurements at existing validation sites

» Evaluate the radiative parameterisations of current land surface
schemes (RAMI4PILPS project).
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RAMI4PILPS
Goal:
Assess the accuracy
and reliability of the
shortwave radiation
transfer schemes that proposed test cases
are currently used in
the parameterisation of +DEROPES I
grasslands closed forest canopies shrublands open forest canopies

land surfaces in SVATSs,

3 e gl
GCMs, and NWP models. "’ ; B
» Use the RAMI-3 MC o
ref erence mo d e I.S as Given detailed 1-D canopy descriptions, Given detailed 3-D canopy descriptions and R
what are the values of the three fluxes R, A, and T? how is the remaining energy split between A and T?

‘surrogate truth’

RAMI4PILPS starts April 2008
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«RAMI benchmarking mechanism is in place
- model participation increases and performances improve
- benefits of large-scale intercomparison activity are harvested
by RT model developers, their customers and the scientific community.

«RAMI Online Model Checker (ROMC) now available

- allows debugging/validation of canopy RT models at any time.
- uses RAMI “surrogate truth” derived form credible 3-D MC models.
- facilitates participation of new models in future phases of RAMI.

The ROMC is an indicative model evaluator
RAMI aims at comprehensive model evaluation

« RAMI4PILPS soon to be launched

- Assessment of the radiative surface flux parameterisation in SVATs & 4s€M
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Future 3DRT Group Activities

* Easyto use I3RC open source code /\/Q/S
* Automated code validation

* Multi-angle instrument design/simulation

* Multi-instrument retrieval

 Test ICA and other parameterizations for GCMs

* Test neural net & other “3D shortcuts” for WRF

*  Omnivorous Open Source: I3RC4 Vegetarians?

* RadiationOpensourceCryoMeso&SnowOceanClimateModels:
= ROCM&SOCMs




