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Introduction and Experimental Setup

Introduction The ECCC Global Deterministic Prediction System (GDPS)
» Laroche (2020)' has shown using ECCC OSEs that by adding ¢ 15 km horizontal grid spacing ! ' -

the Aeolus wind product (2B06), the forecast error in the « Atmospheric CGEM model coupled with NEMO ocean model Spherlcal Harmonic Decomposmon

troposphere can be reduced by approximately 0.5% « 4D-EnVar data assimilation system with 33% B, aNd 66% By,
* M1 bias corrected products improve the forecasts * Beps estimated from 256 members at 39 km horizontal resolution « Each field can be decomposed using the spherical harmonic decomposition: .
+ ECMWEF, DWD, and MeteoFrance found similar results e N n 10°; o U ;%th;etg i?ee;:;ra of
« Boer (1994 and 2003)%° showed the predictability as a ?'?9p:lﬂca;'ons macljle f%r the OSEs x(4,@,p,t) = z z x1 (p, t)e™A P (o) 10 ond transient

function of length scale using spherical harmonic analysis m ertzomial gt 70 e . components of the
« This poster will show the impact of the reprocessed Aeolus No ocean c.ouplmg , _ _ 250-hPa kinetic

winds globally and as a function of length scale * B,,s operational .256 members interpolated onto a 66 km grid = Exaya(/l» P) 10‘1'? energy (KE250) field

e Same B,,s used in all experiments - a . o | 10-2 for the reanalysis
PO + Slight changes in the GEM model physics « The spectrum of the KE field is calculated using the vorticity and divergence: o] \ ERAS (black lines)
Aeolus Product Used a7 sl obsevalons 1 a2 @ |— and for the days1to
- Period: 2 August to 30 September 2019 "\ | e | Observing System Experiments En = 4n(n+ 1) z (15"1% + 162719 il - L AN lsfor)eca.stf (rle.d ;
o Reprocessed | evel-2B prod uct (ZB]O) 1. All OperatiOﬂa| observations (CNTRL) . -m=-n . | 10'5? Forecasts Mean (days 1-5) x‘;‘ S|.|r2)ese1(\)/\]£l-3 f?)rlne =
| | | 2. HLOS winds are added to all observations (CNTRL+Aeolus) » The field can further be decomposed into the mean and transient components: o S R e refgreme
E;geér?n]'E@E%pgrSSg”a' SISErVRToNS 3. Winds are removed from all observations (CNTRL-winds) <el>=<eé’> +<e?> v A v

Global Tropospheric Impact Impact as a Function of Length Scale
| Three Spatial Regimes The KE250 Error Spectra
. - RMS Forecast Error Difference (%) . : )
fThe forecasts from the OSEs are compared to the reanalysis ERAS 3 i sbraioslis Snilie Sif eadirogics ¢ 1< n<10:the mean flow dominates  Error saturates immediately at small scales (= 2S,)
rkc])m ECMW.Fd fined - qiff 5 - K = 2o i (0.45%) = o wind (0.65%) ~Red i « 10 < n < 60: the transient flow dominates and follows the power law « The error in spectrum propagates with time up
> line Injpaet Is ?tlk?ef ast etperce(ng&ggea Mty eﬁweerwtt S (OO 3 = = == e £ « 1> 60:the transient flow dominates and the forecasts deviate away fromn ERAS the spectrum to larger scales
Mmean-sguare O e Torecast error dCross experiments < e Mean component does not reach saturation in
® The |mpa Ct |ﬂcreases \/\/lth forecast |ead tlme |n the N H extra—troplcs .é +— ] I. 102 (a) CNTRL KxE(i?%;rg;lfi_egkﬁ%rl-eﬁisetoﬁ;or xw_j(c) With spectral avg. 102 (a) CNTRL l((ts_)?glc\)lTl\g?_a-nCw;?{cl_a:XeEglrgg _3(c) With spectral avg. |Oﬂg—raﬂge foreCaSt at Small \/\/a\/eﬂumbers
° I - I . . . - 8 1] el | i 1] : "x | 125-X
N tropics and SH extra-tropics, the impact is the greatest in short 1T I . - el | . - 10 | | % | 16 | |
;ahnge foreca;tz g U P . ] . VA | | | Aeolus impact on the KE250 Error Spectra
ime ;/itcitr?rt\f:veIQrézgzahzae?e vr\?tekzlfcﬁeﬂcaasvtv;gad lteimsea SV Slinillelr E —— * The largest difference is seen in the intermediate
© PEBR B wavenumber range in longer forecasts (panels b)
Figure 2. Global tropospheric (100, 250, 500, and 850 hPa) RMSE difference for the % 1o~ 5 1042 1o.s0- S ) Wlth SpeCtra' averagmg (panels C)’ Aeolus mOStly
vector wind, zonal and meridional wind fields between CNTRL and CNTRL+Aeolus. e e T W) — mebmEn Lol 254 07| — anayls €845 Yo | fo2s- improves the forecasts in the planetary scale, then
Positive impact means that the forecast has improved by adding Aeolus winds. Forecast Lead Time (day) 10760 = g TR - s 10761 = o - o e e e the synoptic scale
 The short-range forecasts show positive impact in
. . Figure 7. (a) The transient error spectra from the CNTRL for forecasts of the KE250 field for days1to 5 all three spatial readimes
Vertical Structure of ImpaCt ACroOSS Reglons (thick to thin) compared to the spectrum of the analyzed field. (b) The difference of the spectra from | ¢ transipe)nt ﬂovvghas - areater imMpact — the
the CNTRL and CNTRL+Aeolus and (c) the difference of the averaged spectra over small . . J : P
: : : : : : : wavenumber (N<10), intermediate wavenumber (10<n<60), and large wavenumber (n>60) regimes. difference is an order of magnitude greater than
« Operational winds largely improve the forecasts of the tropical zonal wind field throughout the period | o | the mean error
Figure 8. Similar to Fig.7, but for the mean error spectra.

» Aeolus winds further improve the field in the mid-to-upper troposphere in the short- to medium-range forecasts

 Theimprovement in the NH extra-tropics is more homogeneous across the levels .
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Figure 3. Evolution of the tropical (205-20N) RMSE « Operational winds largely improves the forecasts in all levels, especially in the tropics in short- to medium-range forecasts
Zeng) wing ilele With forecast range &s @ tunction of « Adding the Aeolus HLOS winds to the forecast system further enhances the forecasts

pressure from the (a) CNTRL-winds and (b) CNTRL . ) : : : . o : :
SEERTERE. (&) Irpac: ot i ceerations] vwincs and Tropical zonal wind improvements from Aeolus are greatest in the mid-to-upper troposphere, while in the midlatitudes, the
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g 0 g 20 - (d) impact of the Aeolus winds on the zonal wind field Improvement is more homogeneous across the levels
& inthe tropics compared to CNTRL. * Aeolus improves the forecasts of U250 field in the tropics throughout the 10-day forecast period and the impact is significant at 90%
| = s el N D | Bgﬁlrgéﬁlmllart@ Fig.3, butin the NH extra-tropics « The impact in the polar regions is more visible in the long-range forecasts
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« Using the spherical harmonic decomposition, the 250-hPa kinetic energy field can be decomposed into three spatial regimes

i i  When assimilating the Aeolus winds, the KE250 error decreases in the shorter-range forecasts in all three spatial regimes for the
Impact as a Function of Latitude transient and mean flows
« Aeolus improves the forecasts more in larger scales than smaller scales

(a) Impact of Winds (b) Impact of Aeolus

The Impact on the U250 Field "
« Operational winds have largely improved the forecasts in the short-range 5 - I
forecasts, especially in the tropics 40 i T » Acknowledginent Reterences
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