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PGEQ09 Validation Procedure

® Validation based on the Comparison of PGE09 Outputs
with Radiosounding Winds obtained from the GTS.

> Comparison with the nearest Radiosounding.
> Only cases where: distance < 150 km.
pressure difference < 25 hPa.

Validation Procedure proofs:
Distances and pressure differences
below these values are not affecting validation.

® 1200Z Radiosoundings compared to 1145Z PGE09 Slots
(closest to the nominal time of Radiosounding launch).
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PGEQ09 Validation Procedure

® Validation run on a region centred on Iberian Peninsula
during the period Jan — Sep 2005.
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PGEO09 Validation Procedure

® Objectives:

= To calculate the Statistical Indicators established for Satellite Wind
Verification, at Ascona 1996 Wind Workshop

Generally followed by all Satellite Wind Centres;
Comparison of results possible

= To define the influence of Parameters associated to Wind Calculation
on Validation Results:

= Quality Index.

= Quality Tests.

= Speed Modulus.

= Solar Elevation.

= Geographical effects.




PGEQ9 Validation Procedure

® Comparisons computed monthly for Basic & Detailed winds,
for three layers:

HIGH (<400 hPa)  MID (400 -700 hPa)  LOW (> 700 hPa)

Statistical Parameters considered at Ascona meeting:
= NC: Number of collocations
= SPD: Mean wind speed
= BIAS
= MVD: Mean vector difference
= RMSVD: Root mean square vector difference

Besides:
= Normalized parameters: BIAS/SPD, MVD/SPD, RMSVD/SPD.
(Independent of wind magnitude;
more easily comparable considering different samples).
= Correlation between HRW speed and Radiosounding Speed.




General distribution of Wind speeds

PGEQS WIND SPEED DENSITY PLOT — HIGH LEVELS — BASIC WINDS
50 T T T T l

Scatter plots show an adequate data distribution
(Population maximums generally near the diagonal).

RADIOSOUNDING WIND SPEED (M/S)

Correlation: | ~0.70 High layers

~0.60 Mid & Low layers
Remarks:
®  Population maximums at left of diagonal
Effect of negative BIAS

® Part of population concentrated on vertical axis
at mid & low levels

Blocked tracers
®  Some too fast winds at mid & low levels
Thin cirrus, whose motion is detected
and erroneusly assigned to lower levels




Influence of Quality Index

® MVD, RMSVD & Correlation reduce
significantly when QI Threshold
becomes higher.

® BIAS reduces only when QI Threshold
is over 80.

Differences Bas-Det are small (<10%),
but MVD & RMSVD tend to be smaller
for Basic Winds.

RMSVD
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Influence of Quality Index

® Criterion to define a QI Threshold:
Which proportion of Wind Population is kept?

® Comparing with QI Thr. = 60: - QI Thr. =90 keeps 1 out of 20 winds.
- QI Thr. = 80 keeps 1 out of 3 winds.
- QI Thr. =75 keeps 1 out of 2 winds.

Using both Basic and Detailed sets of winds:
- Reduction of population due to a higher QI Threshold
compensated by winds contributed by Detailed set.
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Validation results with various QI Thresholds Ql > 60

Considering Statistics for QI 2 80: BASIC WINDE JANDS FEBOS MAROS APROS MAYODS ATG OS5 SEPODS

N 10 a1z 973 534 45 &80 417 &7 1016
[ ] RM SVD I . Z]seo 2soo|  zo27|  zios| 247|227 2sss]| 23| zieo
values range- E MV 9,72 790 8,47 9,80 BO5 8,66 8,53 9,40
Z | rsvo 1226 1038 160,59 1221 10,77 1049 10,74 1185
5-8 mls at LOW IEVEIS; = | rmsvivsen 047 os2|  oeso|  nae|  oar] o4 nas|  oss
BIAS 35 -3005 ~4.13 559 349 -3.76 126 3,33
8.11 mls at M'd & ngh Ievels. N 292 3250 4104 2657 1966 047 2008 1965 2420
o “|sep 17,71 1507 1amo] 146 16,76 14.27 14,59 13,83 12,95
MVD I . = | v 11,18 042 768 7,654 7,69 738 7,34 7.24 744
values range' = [rsvo 12,03 1125 038 9,51 9,39 2,06 5,92 5,90 917
= |lrmsvorsen 0,73 0,70 067 0,635 0,56 0.6 061 0,64 0,71
.

4'7 mIS at LOW |€VE|S, BIAS -7.55 -5,56 -4 435 304 305 -3.24 156 -2,77
. . N 1601 4461 3451 2313 218G 2111 2278 2240 2553
6-9 mls at M|d & ngh IeVQIS. Z|sen 11,00 0,48 &22 5,60 568 796 8,65 7,72 737
° Z v 7,23 5,79 543 4,61 4,01 545 5,52 4,79 480
B IAS I . z |rsvo 8,80 7.28 .71 5,83 6,31 6.72 5,89 6,10 631
values range' = | RMsvIVSPD 0,80 0,77 082 0,68 0,73 084 0,80 0,79 0.86
BIAS 330 268 238 -1.17 13 -1.53 -2.00 177 -1,28

-1 to -3 m/s at Low levels;
! BASICWINDS TAN 05 APROS MAYDS AUIGOS SEPOS
-3 to -7 mls at Mid Ievels; NC 5 114 349 176 25 154 142 105 295
= | seo 204s|  1ees| 2208|2638 2264|  2s06] 2506 2203
2 t 5 l t H' h I I Z |mvo .61 6,71 7,41 8,65 R.654 7,79 7,65 876
- oO-omisa Ig eveis. é RMSVD 10,558 912 a36| o7 10.47 9,21 9,38 1105
= | rmsvivsen 0,36 046 0,42 041 046 0,37 0,37 048
BIAS 284 -2.73 40z | -z -3,17 -2.90 N1 -3,20
. R R . I 320 1101 1465 59 Ti3 B Th6 n9E 02
Compa”ng Wlth Stat|st|cs for QI 2 60 “ |lsep wos | 1ms| | asa | omas| asee| wasi| oaser| 1k3s
z |mvp 10,80 9,29 6,90 5,98 5,80 665 6,86 7,06 7.06
N H I QI th h Id . = |rmsvo 12,51 11,06 5,54 8,62 5,08 ERES #,25 BAR ®.42
( om I n a res o ) . = RMEVIVEPD (I 063 Al 0,56 047 0,54 0,56 0,54 063
0 BIAS -8.20 633 -404 445 s -337 -3.57 426] 23
- RMSVD & MVD rEduces up tO 20 /O- N 573 1652 1154 875 =35 w25 027 531 <
. = |seo 1,16 0,95 £.53 9,15 9,12 508 %83 7,80 7.03
- BIAS reduces up to 20% at h|gh Ievels z |mvo 6,74 5.22 ER] 4,27 4,38 510 482 4,24 4.45
E RMEVTY B, G50 3.72 5,32 5,76 G20 5,75 5,34 558
N 't' ff t t 'd & I I I = | amsvosen 0,72 0,65 0,57 0,58 063 0,69 0,65 0,68 0,70
( Y pOSI Ive errect at mi ow leve S)' BIAS =329 278 201 e ] -1 -159 2,06 -1.36 - 140

Ql >80 9




Influence of Quality Test Flags on Verification

® Five tests are applied on PGE09 winds:
- At Wind Calculation Algorithm: Tracking.
- At Quality Control: Guess, Temporal, Spatial test.
Two scale test (Only detailed winds).

® Distribution of Test Flags (Values: 0, 1, 2, 3),
when three winds are calculated per tracer:

DISTRIBUTION OF TEST FLAGS
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Influence of Quality Test Flags on Verification

® BIAS & RMSVD reduce significantly
when Spatial Test Flag is higher.

® BIAS reduces also when
Two Scale Test is higher.
® No significant influence on
verification for the other tests.
°

Only one recommendation
without reducing two much
the population of winds:

To use only winds with Spatial test = 3
(Reduction of population < 15%)
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INFLUENCE OF TEST FLAGS ON BIAS
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Influence of Speed modulus on Verification

® | Statistical parameters are best in the range of INFLUENCE OF WIND SPEED ON BIAS
wind speeds 4-29 m/s: 2
15
10 1
- BIAS & RMSVD double ‘] / HIoH LEVELS: 01 60
with speed approaching 0 m/s. 0 — o LeveLe o1
- Tracers blocked by orography. N — LowLevers; o1 0
1 /
- RMSVD doubles & BIAS becomes positive o T T T T T T T
. 11 14 19 24 29 39 49
with speed over 30-40 m/s. WIND SPEED (MIS)
-> Too fast winds related to thin cirrus
undetected by cloud mask INFLUENCE OF WIND SPEED ON RMSVD
and assigned to lower levels. B
20
. . — HIGH LEVELS; QI> 80
4 m/s Speed Minimum recommended to 15 1 TMOLEVELS: Q128
avoid most of blocked tracers. o HonLEvELS Q1> 50
2 m/s Speed Min. avoids a great proportion, —LOWLEVELS: Q1> 60
.
not reducing excessively wind population
® | 40 m/s Speed Maximum recommended to Tl 2 s 4 s es e 2 2025 0 0
. . . 11 14 19 24 29 39 49
avoid “too fast winds” at low and mid levels. WIND SPEED (WS)




Comparing with Statistics for QI = 80: ——

MNC s 114 349 176 23 154 142 305 295
Z |seo 204s| 1wes| 2208|  2e38| 224 5 5,16 9
() . . Z |wmvo g1 .71 741 8,65 soa| 77| 7.6 .76
Very important reduction of BIAS 5 |rusvo wss| ozl ool am| ww | om| | e
at IOW Ievels (30-60%); = I{M.\'.\n:l.-'spn 0,36 0416 0,42 |1.4| 046 0,37 0,37 048
BIAS casa)  pma]  aes] sl a7 czen]  aae] s
NC 3 11101 1466 959 T3 B Tl G995 &2
= |sep wos | 1mso| | oasa|omes| oasee| owas] oaser| zas
A slight one at mid levels (up to 10%); B
o |rmsvp 12,51 nos|  mse| sz 8,08 13| mas|  sas A2
i . . g
No pOSItIVG |mpact at hlgh |€V9|S. = |rmsvivsen 0,60 0,63 0.651 0,56 047 0,54 0,56 0,54 063
BIAS SH.20 -,35 -4,04 —.45 -3 78 -3.37 -3.57 4,26 2,93
NC 573 1652 1154 875 & 525 o 831 <06
= |serp 16 sos| w53 9,1 9,1 sog| =83 so|  7e3
o . =

Reduct|on Of MVD & RMSVD z |mvo 64| s22|  ase| 427 4 5.1 4 424|445

(y z |masvo sos|  6sn 5.7 5 sie| e 5,7 5,34

at a" Ievels (up to 20 0)' = |rusviusen 0,72 nes|  os7]  ose]  os3 oso| oes] o6
BIAS s2e) cams] aee] ies]  aim o)l ces]  aas] 4o

. L] L] BASIC WINDS 5 os JUUL 05 AIKGOS SEPOS
New values are obtained with an

g " " " M 4 T4 280 135 1665 125 115 231 236
additional reduction in population of g o | s mos| assr| mam| sse| e =i

L] - .
d f b t 20 300/ Z |mvo 7.7 5,11 7.30 825 7,77 7,74 721 7
winds ot abou " 0- z |wmmsvo B8 8,15 9,22 10,42 9,19 9,05 B.83 9,60
= BEMSVINEFD 036 043 0,44 040 0,43 0,36 036 0,44
Bl - 3,505 -2.57 -4 48 -4,71 -3.10 - 2050 -3.33 -2.81
M 255 HOS 1212 774 als AR5 G2 A4 6E3
. : sPD 15,40 1795 13,94 1565 16,54 14,11 14,83 15,57 13,25
Users ShOUId conS|der z |mvo 10,10 864 5,44 6,65 642 5,90 6,81 661 6,36
. . ] BMSVD 1158 10,20 7,97 523 TG54 7,25 a,15 T.R3 =11
if these recommendations are useful N - e T e i I e
. . . BlA&S - 7,30 -5,73 -3.57 -3,00 -3 45 -3.12 -3,53 -3 050 -2.85
for their exploitation of the product, 7Y NTERY Y e Ry Ry ey Ry
. : sPD 11.35 10,79 Q.29 0.61 931 0,30 0,06 823 B,54
spe‘“a"y at IOW Ievels- E VI .60 4.50 4,24 3,09 4.0 4,94 444 3.99 4,43
E BRSVD 062 .44 5,00 E N1 333 6,03 536 501 A.060
= BMEVDVEPTY 058 050 054 051 a7 0,65 0,54 Gl 0,066
Bl -1,14 -127 -0.91 -4 0,52 -1.28 -1.34 -0, 700 -CLEG

——

m QI > 80; Spatial test = 3; SPD = [2,40] nv/s 13




Basic \Mndsﬂ
An example

(13th Oct. 2005; 09002)

Imposing conditions,
when HR Winds are visualized,
in spite of Wind Number Reduction:

—> Air mass flux is more clearly seen
on difficult areas.

- Most of “crossed winds” disappear.

Basic & Detailed Winds: QI > 75; Spatial test = 3; SPD > 2 nvs
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Comparison with Eumetsat MPEF HRV Statistics

® RMSVD/SPD at Eumetsat MPEF HRV Statistics: 0.40-0.50
> PGE09 similar at high levels (0.35-0.45)
> A bit worse at mid & low levels (0.50-0.65)

® BIAS at Eumetsat MPEF HRV Statistics also negative:
> PGEO09 similar at high (-1 to -5 m/s) and low levels (0 to -2 m/s).

> A bit worse at mid levels (-2 to -5 m/s; Eumetsat val: -1 to -3 m/s).

Reasons PGEQ9 Results may be a bit worse:
-> Geographical working area is rather affected by orography.
(Important proportion over land; various mountain systems).

Necessary to recall PGE09 advantages:
-> Winds calculated locally by the users few minutes after
MSG data received, in the geographical area they need.
-> Bigger density of data, every 15 minutes.
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Influence of Orography on Verification

® Best values of BIAS, RMSVD & Correlation in sea and low plain areas.
® Worst values in mountain areas, specially at low levels.
> Differences in BIAS & RMSVD between both regions at least 4 m/s.
> Correlation (with QI > 80): 0.2-0.4 in mountain regions.
0.6-0.9 in sea and low plain regions.

BIAS (All levels)
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Influence of Orography on Verification

RMSVD (All levels)
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Correlation (All levels)

r/lm

( 99999

nnnnnn




Influence of Solar elevation on Verification

BIAS RMSVD & Correlatlon EFFECT OF SOLAR ELEVATION ON BIAS
improve progressively WS 10115 2 0135 sods S e 7017 0l
when solar elevation is higher.
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— HIGH LEVELS; QI > 60
\ — MID LEVELS; QI > 60
— LOW LEVELS; QI > 60
HIGH LEVELS; QI > 80
— MID LEVELS; QI > 80

\/ — LOW LEVELS; QI > 80

No Threshold recommended:

There is no Solar Elevation value
over which Verification Results

are significantly better than below it.
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Conclusions

® PGEO09 Validation Parameters compared to

Eumetsat HRV MET8 Wind Statistics show:
- A similar Quality at High levels.
- A bit worse Quality at Mid & Low levels
-> Effect of Verification geographical area, very affected by orography.

(Orography is proofed to influence significantly Validation parameters).

® Hints to improve Validation parameters:
= Higher QI Threshold ( =75, 80)
= Spatial test value =3
= Minimum Speed Threshold ( = 2, 4 m/s)
= Maximum Speed Threshold at low & mid levels ( = 40 m/s)




Future Developments

® Better handling of Land Influence:

- Introduction of Topographic Flag, related to detection of:
- Land tracers.
- Tracers blocked through Orography.
- Orographic waves.

-> Effect of this parameter on verification.

® Study to reduce the dependence of PGE09 Algorithm
on Numerical Model Data, including:

-> Utilization of CTTH Product for Tracer Level Assignment.

o Study to expand wind calculation to nighttime through IR Channels.

= ~ -
L NM
1)

20



