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Introduction:
SLIBEACE AI:BEDO SPOT /VGT

\%
geolandi2 ORCIMICUS
" Development of products &
Sci t'fp valid t'p f df * From 1st January 2013, the Copernicus
cientnc vafidation performed tor Global Land Service is operational.

the two-year period (2006 and _
* Surface Albedo SPOT/VGT VO & V1is

2007). produced every 10 days at 1km resolution.
" Albedo Target Accuracy:

Optimal: 5%; Target: 10% (AL>0.15)

LandProducts Validation andfﬁlﬁt—vvorkshop EW
OPEIMICUS [



J
OPERATIONAL

COMPLETE SPOTI/VGT DATASET NRT

Quality Monitoring aims to assess if the recent GIO-GL products keep the
same level of quality than the fully validated products (i.e. if quality is
preserved along time)
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" Introduction: ALBEDO datasets

e COPERNICUS GIO-GL dataset (1-km)
= Surface Albedo SPOT/VGT V1 (black-sky, white-sky)

| -
Surface Albedo SPOT/VGT VO (.hlack-sk-)i) 1 In-situ
V EO-products V data
. - 3
Product AL_VGT V1 MCD43A3 C5
SURFRAD
Sensor/ Platform VEGETATION/ MODIS/ sites
= TERRA+AQUA
| | VEGETATI@ AUAG
Spaial Resolution LK 500 m
Frecuency 10-days 8-days
30-days (+12) 16-days (+16)
Composite Period
Coverage / s | (c] Qe al
projection carree
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Product Reference

Criteria Coverage
Spatial SPOT/VGT V1 & VO V1 validated period Global

Consistency Maps of the products and difference maps with reference products

Product SPOT/VGT V1 V1 validated period Global
Continuity Fraction of missing data (gaps) ; Quality Flags assessment

Global SPOTVGT V1 &V0 V1 validated period ISR s
Statistical 25 snow sites

Analysis Histograms and Scatter-plots (R2, RMSE, Bias, Scattering) per biomes
445 BELMANIP2 sites +
additional In-situ sites
Temporal profiles over 686 sites
Temporal SPOT/VGT V1 V1 validated period 445 BELMANIP2 sites
Smoothness Histograms of the short time stability
SPOT/VGT V1 V1 validated period 20 Desert 'calibration' sites
Scatter-plots between two consecutive years

Temporal SPOT/VGT V1 & VO V1 validated period
Consistency

Precision

NASA MCD43A3 C5 _
POT/VGT V1 7 RERAD
Accuracy SPOTIVG SURFRAD Ground Data test SU iz

Regional SPOT/VGT V1 & VO NASA MCD43A3 C5 West-Europe 40°x40°
Assessment

Difference maps, scatter-plots and performance metrics per main biome
LAllU—FE1OuUuLLS valluauuvl il aliu-cvuiuuuLE VWOEADI IU[J EQMU

The European Earth Observation Programme :ﬁﬁﬂw == _—




Mean Difference SPGT V1-MODIS CAL-DH-BB

2006 2007 pe“Od N=21520
d SPOTNGT Vi GECv — MODIS SARE -90 | -45 0 .

2006-2007

Difference -

Vs AL-DH-B8 e

MODIS &

f=]
L
Intercomparison
o
o
(= J
7 5 0 : g
. i . ~ b
GEOVI Albedo s, Field Sites GEOV1 Albedo vs. Field S|tes (Snow Free)
0.8 T T 0.5€F
| y=0.06+0. H-x g [ y=0. os+a 51x ;
I Mean(y)=0.12 Mean(y] =0.12 Lt
] ] u 8 067 2 0'4';_ ‘ s E
] Lo E o
¢ Direct Validation: L A I e
8 g a3f o 2 E
SPOT/VGT Vi § gos T :
2 04r a E DE}” ]
& B 020 - E
Vs S L S £ : o E
2 oa2f ] 5 o ]
v + DE-Wet ¢ CA-Wp1 | vigqE ~ DE-Wet & CA-Wp1 ]
FLUXN ET Grou nd Data - > . DE-#ai = CA—Ca3 | g 4 DE-Hai  CA—Ca3
| @ » DE-Geb = CA—Cal | £ » DE-Geb = CA—Cal |
0.0k ) | * CZ-Bkl  AU-Wae 00k Ll ‘ o CZ-Bk1 % AU-Wae ]
0.0 0.2 0.4 0.6 0.8 0.0 0.1 0.2 Q.3 0.4 0.5
Ground Observations bgsnuationg
N=223 R'=0.41 RMSE=0.08 B=-0.0155=0.06 N=165

pern|CUS ﬂ:arrcmeducts Valldatlmfmmshﬁﬂw

European Earth Observation Programme



QUALITY MONITORING RESULTS

Spatial Consistency

G0 GL =135 =ag =45 4] 45 a0 135

Albedo SPOT/VGT V1 (DH—BB)
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QUALITY I\/IONITORING RESU&S

Product Contlnmty

Gl0 GL —-135 —90 —45 0 45 90 135
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Percentage of missing values for albedo (DH-BB) V1 during the January-December 2013
period.
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QUAT_ITY MON1TORING RESUL'FS

SPOT/VGT VERSION 1 VS VERSION 0

SPATIAL CONSISTENCY gfz'gf;
2013 e G
Mean differences (ED
SPOTIVGT 4
V1vs VO 4
AL-DH-BB f .
AL DH— BB Belmomp2 % 0.05
10 T i0a17 g 8
oo L .
g 0.6:— — <
< o4 . ] BELMANIPQLOBAL STATISTICAL ANALYSIS
? 02l i - -
00 I | NO BIAS!! | \%Z;i gy/@ﬂ? :
vo 02 SPO%?VGT viaos 02 10 RMSE~ 0.02 (9%) | zy; R :\}
R*=0.9576 RMSE=0.02 B=0.011 §=0.02 —Q;L/Mww_z L

fm
( pernICUS ' Land Products Vali Vahdatmmndfm‘rutron WOVkShomES —
B ]alﬁll 201 = Bjﬂﬁﬁs

opean Earth Observation Programme




GIO GL

SPATIAL CONSISTENCY %783,
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Difference maps
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QUALITY MONITORING RESULTS (cont

Global Statistical Analysis

SPOTI/VGT V1: Distribution of Products per

| o Y
Broadleeved Evergreen Forest

Broadleaved Deciduous Forest

Needle —leaved Forest
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* Optimal Consistency between Recent and Validated products for all biome types
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QUAHTY I\/IONITORING RESULTSicont)

Temporal Con3|stency AnaIyS|s

B—2#84. Shrublands (42.00N, 116.44W)
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DESERTIC CALIBRATION SITES:

QUAHTY I\/IONITORING RESULTSﬁco

~Temporal Consistency Analysis
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~ QUALITY MONITORING RESULTS(Cont)

Relonal ConS|stency West- Europe
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QUALJITY MONITORING RESULTSr(con

— Accuracy Assessment D|rect VaI|dat|on
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Land Lat Lon

H N=72 R'=0.61 RMSE=0.06 B=-0.037 $=0.05
Site

Cover (deg) (deg) Snow Free
observations

Bondyville Grass 40.05 -88.37
Table RMSE= 0.02 (~ 10%)
Mountain Grass 40.13 -105.24 os Jon—Dec 2013 |AS:_O,C s May—September 2013
Boulder 1SS0 R Lo T
0.4F LT
Desert Rock Desert 36.626 -116.018 N § EE) ] § ) # 7 P
Q Q A A
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Sioux Falls Grass 43.73 -96.62

Snow Free
observations
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CONCLUSIONS

o Quality Monitoring (Positive & Negative Performance)

Criteria

. . Very good! No artifacts, consistent with the validated period over globe and
Spatial Consistency + between versions.

Product Continuity - Main limitations over Northern latitudes in wintertime and Equatorial areas.

Distributions are very consistent (no bias) with reference validated products

Statistical Analysis for all biome types. VO and V1 very consistent (RMSE<0.02)

Good consistency with ground data (temporal realism) and previous years.
Some difficulties in the detection of spurious snow events.

ALBEDO SPOT/VGT V1 No Bias
. AL-DH-BB . .
Operational 2013 _ RMSE between recent and validated is same as

Vs

+
Temporal Consistency +

Validated 2007 R 0.85 Egeolé;\certalnty associated to validated products
over c '
BELMANIP-2 + SNOW Bias 0,0005 . Quality of Albedo products is preserved !
SITES RMSE 0,04
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CONCLUSIONS

Quality Assessment

GCOS Requirements for surface albedo as Essential GEOLAND-2

Climate Variables [GCOS-154, 2011].
Albedo Target Accuracy:
* Optimal: 5%

* Target: 10% (AL>0.15) or 0.03
Max(5%; 0.0025) Max(1%) ( AL <015)

* Threshold: 20%
{71 (1 Performance /IComments

RMSE (2%) over desert —>

GCOS target stability in terms of

Precision MEAN BIAS! 0,5% < 1%

(Stability) + ‘calibration’ sites
BIAS (0,5%) > Geoland-2 Target Accuracy
—> » No GCOS Target Accuracy!!!
RMSE = 0.02 (10%) for snow- » Same accuracy metrics obtained
Accuracy + free data over seven for MODIS products.
SURFRAD stations. > Similar over validated period.
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