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first presentation of RAMI results

2"d International Workshop on Multiangular Measurements and Models, 15-17t Sept. 1999, JRC - Ispra
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» enable systematic comparison
» establish evaluation protocols
» document quality impartially ceomerry -
» act as platform for community VIS/NIR, no atmosphere
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Widlowski et al., 2013 (JGR), 2015 (RSE)
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» work under controlled experimental conditions:
(i.e., no comparison with laboratory or in situ 'reference’ data)

» verify sub-components of radiative target quantities:
(i.e., evaluate quantities that cannot be measured in practice)

» test extreme but physically-meaningful situations:
(i.e., test scenarios that cannot be encountered in the field)

Conformity with expectation is not proof of model validity!

exact parameter values

Verify if RT models handle :
of single RAMI test case

the physics correctly

over a continuously
expanding number

of RAMI test cases

that span the complete
range of parameter values

domain of naturally
occurring parameter values

domain of physically
possible parameter values

Oreskes et al. (1994) Science; Pinty et al. (2001, 2004) JGR; Widlowski et al., (2007, 2013) JGR
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~T——. community automate benchmarking process assess shortwave RT
|, [ Tstandard’ ' l | | scheme { of GCMs
_ reference
RAMI On-Line Model Checker (ROMC) data sets

‘credible’ 3D
MC models

RAMI-2 RAMI-3 ROMC RAMI4PILPS
(2002) (2005) (2007) (2008/09)
55 models in ROMC: | /™ |1 | [
http://romc.jrc.ec.europa.eu | - || - S

Pinty et al., 2001, 2004 (JGR); Widlowski et al., 2007, 2010 (JGR), 2008 (RSE)
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Requirements: Pri. Het, 05, Dis, Uni, NIR, 50
0.40
» versatile (1D + 3D),
» few assumptions, 0.35 §
» internally consistent, :
> agree with analytical : | i
(exact) solutions. . & i
RAMI-3 ‘credible’ models: . {= e
(North, 1996) 020 L | — s5cole
raytran (Govaerts & Verstraete, 1998)
0.15
dart (Gastellu-Etchegorry et al., 2004) I ]
drat (Lewis, 1999; saich et al., 2001) ~ RAMI-3 “credible” 3D MC models
’ ’ ” 0.10 | | | | |
rayspread (widlowski et al., 2006) e e s wewimg e 22 =0 =
Sprint3 (Thompson & Goel, 1998)
i Model agreement ~1%

Widlowski et al., (2007) JGR



“credible” RT models
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Widlowski et al., (2007) JGR Widlowski et al., (2013) JGR
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Model Evaluation

histogram of deviations discernability from reference
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Widlowski et al., 2007 (JGR)

Pinty et al., 2001 (JGR)



Model Evaluation (2)
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In RAMI-IV:

1) candidate models no longer contribute to own reference:
» model-specific references X;

2) both operator and RT issues cause 'method’ uncertainty:
» combined standard uncertainty

— 2 2
Uc _/uop * Unod

3) the fitness-for-purpose of RT models is assessed.

best estimate of
reference method

reference

(excludes candidate)

Widlowski et al., 2013 (JGR)

Xc

candidate
method

probability distribution
of the likely values of X,

X

Widlowski et al., 2015 (RSE)



RAMI-1IV evaluation schemes
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.~ . o STANDARD T 1528
Proficiency testing: =
________A_____ -
,,,,,,,,, a pparent error / \"‘\\--\
Instapces, &; tolerable distribution

-
-
-
-
-
-
-
-
-
-
-

of apparent errors

A ~- >
- O <—— proficiency standard deviation —— +0Q
Conformity testing:
rejection tolerance interval " rejection
interval 4 interval
guard
band
L1 s B L.
-MPE L | +MPE

acceptance interval

Widlowski et al., 2013 (JGR) Widlowski et al., 2015 (RSE)
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total BRF
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I I 1 I I I I L L
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ith angle [degree] iew zenith angle [degree]

Analysis using ISO-13528
proficiency testing method

12 participating models
'Good' performances

e easy to spot BRF outliers
e each BRF file ~3x submitted

— 2 2 -
Uc _/uop T Unod” ® Umod

Widlowski et al., 2013 (JGR)

‘actual’ canopies

e T T e 0.0 T 1T e T e
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A | - Read 3 Wt L
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=20 0
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Analysis using BIPM/JCGM
conformity testing method

12 participating models

'Poor' performances
e 90-895 - 10° objects /scene
e all BRFs differ (no cluster)

— 2 2 -
Uc _/uop T Upnod”™ = l‘lop

Widlowski et al., 2015 (RSE)




RAMI achievements
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Proficiency (1S0-13528) and conformity testing allows to assess RT
model performance with respect to predefined tolerance criteria.

ROMC allows independent quasi-real-time RT model benchmarking
using RAMI-3 test cases and reference datasets.

assess shortwave increase scene complexity
RT scheme of GCMs  test proficiency/conformity

Y

= automate benchmarking process

T
e

/. 5/ [ l l | |
RAMI On-Line Model Checker (ROMC) reference
data sets
A A
credible 3D
MC models ’
i 1§10
i "%HzWﬂ \. \‘-. \
B B
RAMI-1 RAMI-2 RAMI-3 ROMC RAMI4PILPS RAMI-IV

Systematic comparison of models is essential to document progress,
identify 'credible' models and to build reference datasets.

Pinty et al., 2001, 2004 (JGR); Widlowski et al., 2007, 2010, 2013 (JGR); Widlowski et al, 2008, 2015 (RSE)
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Journal of Quantitative Spectroscopy & Radiative Transfer 110 (2009) 1-21

Contents lists available at ScienceDirect x

Journal of Quantitative Spectroscopy & p“‘mml;w AVa I Ia b I I Ity Of

adiative
N Ra

ELSE\I journal homepa: Available online at www.sciencedirect.com - RO M ‘ I I
: - Remote Sensing a O W S

“=.* ScienceDirect Eo
nvironment

J. Stuckens *, B. Somers, S. Delalieux,

]A coupled 1-D atmosphere and
canopy reflectance, ligh{
simulation in a

The impact of common assuny FSFVIER Remo Senspg f tO a Utoma te
p . Radiative Transfer e b h k 3
ELS]:\/[ER journal homepage: www.elsevier.com/locatefjgsrt e n C m a r I n g
Hideki Kobay|

simulations: A case study in d Journal of Quantitative Spectroscopy & Radiative Transfer 111 (2010) 1389-1405
Journal of Quantitative Spectroscopy & T
.
process using

Contents lists available at ScienceDirect R t h e I { I I I I O d e |
ournal of
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Reeived 0 Febrary 207 e \/egetation radiative transfer modeling based on
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B M11_DIS_PLA
n HET31_DIS_UNI_NIH rOI I I R A M I- ;
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Fig. 6. Histogram of difference in reflectance (%) between PBRT af [R13 @ HET41_DIS_UNLNIR 60 0 1 Y [ ) R E
the principal plane (left) and the orthogonal plane (right). Res| FAETD5 IR0 SPP spp
fome jic.ec.europa.eu. FDM R oM
0.1 02 03 04 05 O 090 F E
reference doto (ROMCREF) [ ) a n ra y
Fig. 9. ROMC generated graph of the BRF simulations of our model (FI 0.8 [ 1 os80F

f iments i : 1 f < 3
principal plane that were shown in Fig. &, the right panel refers to simula 1 Mupnber of experipents included: 18 \ L., Mumber, of experiments included: 18,

" « Luxrende
signal to noise ratio (S/N). 0.8 1.0 1.2 1.4 0.80 090 1.00 1.10 1.20 1.30 1.40 Xr r

reference data {ROMCREF) reference data (ROMCREF)

Fig. 7. FDM and SAIL+# (noted SPP) model simulation results of the BRDF at the principle (a) and cross (b) planes function of the ROMC ones for the o d O fI I I 2
eighteen ROMC simulations. (a) Principle plane; (b) cross plane.

So far 55 unique models registered in ROMC: http://romc.jrc.ec.europa.eu/

Widlowski et al., 2008 (RSE):



Y Assess repeatability standard dev.
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For analytic or parametric models g. = 0
MC models estimate o, as s,, from 10 runs with different seeds.
Rewrite ISO criteria 0.30 > 0/vn as: 0.3 = s, /(X -Vn)

HET34_DIS_000_RED_50 PP multiple collided BRF
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o 1 —_ results
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Widlowski et al., (2012) JGR
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Comparison with

2 studies defining
surface radiative
forcing [W/m?] as:

AF=1H(t)R(ty) — IHt)R(ty)

2 2

c? :%é(Mi—Ri) /s
Some large AF
deviations are
found (3-D case)

Significance of
AF deviations can
only be assessed
if uncertainty of
retrieval is known

Widlowski et al., JGR, 2011

3-D
woody savanna fire

3-D
forest snow melt

% results relevance: surface radiative forcing

(Jin and Roy, 2005, GRL)

pre-burn SW albedo = 0.151+0.008
postburn SW albedo = 0.130+0.007
(t) = () = I(july) = 203+=6 W/m?

(Lyons et al., 2008, JGR)

day 100 SW albedo = 0.36
day 200 SW albedo = 0.12
14(d100)=165.5, 14(d200)=206.7 W/m?

closest RAMI4PILPS case:
OFC, 0ii11y"MED; 0g4ji12=BLK

closest RAMI4PILPS case:
OFC, 0s0ii11)=SNW; 01112 =MED

R(t) | R(ty) | -AF [W/m?] R(t) | R(ty) | -AF [W/m?]
JinRoy05 151 | .130 4.26+0.32 Lyons08 0.36 | 0.12 34.8
Ref. model | .151 | .126 5.14%+0.40 Ref. model | 0.36 | 0.14 29.0+0.37
ACTS 38.0 (+31.0%)

EALCO 6.26 (+21.8%) EALCO 29.9 (+2.9%)
FLIES 5.68 (+10.7%) FLIES 29.3 (+0.9%)
IAGL 2.07 (-59.7%) MixFor3D 25.9 (-10.8%)
JRCTIP 6.09 (+18.6%) JRCTIP 29.7 (+2.3%)

0,,=1.158W/m2 — 42=0.60

O,p=1.140W/m?2 — 42=0.21
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RAMI-1IV: Shared Risk
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black sky albedo BRF in prlnC|pal plane

1.0F T e e

o8t ;¥ e

osk s 4 000

-
3
-
-
)
-
)

0.4

compliance rate (shared risk)
compliance rate (shared risk)

0.2‘-
N o= 20216

. 7 14 | oS TE] ETE  [EPNSU S URDNL] LU U [ R
1% 10% 20% 30% 40% 50% 1% 10% 20% 30%

tolerance interval as percentage of reference tolerance interval as percentage of reference

MPE = f-X, MPE = f-X,




