Calibrating GEFS at medium range using short-lead MOS equations
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Results Raw and MOS 10-day lead event en;«:'r:l'l:sle forecasts for calm, clear frost/freeze nights

» Usually, the raw ensemble > : , —
forecasts (small red dots), when 5 ﬁ é =y - % ! % . Raw Model
calibrated with MOS (small blue £ 0] | S | 3 . mos
dots), were corrected towards the ~20
Observed tmin (large filled dot) 2/20/21 3/13/22 11/18/22 Na:ifj:’i? 3/20/23 11/2/23 1/17/24

- The raw ensemble spread often 20 . ;
contained the true tmin at lead 10, 5 =1 % é N
and when it did, so did the MOS- £ 10 .L'Zi = ;j‘ - E%_ + Mos
calibrated spread. These cases are ~20 F 4 :
indicated Wlth a black_fllled 2/20/21  4/3/21  4/22/21 3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 1/17/24
observed tmin 20 — 5 T ———

« There were a few cases where S 1*:_ % =i % % E%; % = —
neither the raw ensemble nor the s S § ‘ MOS
MOS-calibrated ensemble captured 20
the Observed tmin’ indicated With a 2/20/21 4/3/21 3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 1/17/24
white-filled observed tmin 20 : _ i :

- There are several cases where the s ©1 % b: g —— .
raw ensemble spread did not : 1 H H & | ' wos.
capture the true tmin, but the MOS- T
calibrated spread did, indicated 2/2021  4/3/21  4/22/21 3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 1/17/24
with a blue-filled observed tmin 2o Washington

- Shown for context below are cases o |y % —— _ = .
where we use 10-day forecasts to : 1 SN H = %—%—g oe
° ° -10 —
derive MOS equations (left), and the . - -

Wh at we di d O-da‘y ensemble foreca‘St (rlght) 2/20/21 4/3/21 42221  3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 1/17/24

« As a proof-of-concept, focus on cold, clear — ' Pallcs Dellas
nights in the southeastern CONUS, where A = S S . || e ., i U |

. J | = = MOS . - MOS
models tend to struggle to produce low Continuing work
enough temperature f()recasts 2/20/21 3/13/22 11/18/22 X 1if2f:'22 3/20/23 11/2/23 1/17/24 2/20/21 3/13/22 11/18/22 X 1:2322 320/23 11/2/23 Y17/24 ld lk f h . .

» Use a Model Output Statistics (MOS) ST R = = « We would li % to urlt. elg'l}nvestlgate summary
methodology, to determine model variables : = BRRNE S = = = = : ] N~ = e tode ,S(J;auSt;(f[% SUCiLas re ;,3}[?11. HR’/E (t)()sbetl’[%r gtgt Al
that are most relevant i = = i — idea of the success of this calibration

Y Derive Seasonally_sensitive MOS equations 2/20/21 4/3/21 4/22/21  3/13/22 lij:]afi?;s:::!iﬂz 12/26/22 3/20/23 11/2/23 1!1'1'_."24 2/20/21 4/3/21 4/22/21  3/13/22 lij:]afi?;s:::!iﬂz 12/26/22 3/20/23 11/2/23 1!1'1'_."24 z;fc;h‘ilflé%l-]t'?to Compare these Scores tO
based on short-lead (<24 hour) Global . = SIS .

Ensemble Forecast System (GEFS) ," = . S = B ." S YN e o calibration techniques already used at CPC,
relationships, over the period of reforecast, such as.blas correction and ensemble

2/20/21 4/3/21 3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 1/17/24 2/20/21 4/3/21 3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 1/17/24
2000'2019 Charlotte Charlotte regreSSIOn . .

« Apply those MOS equations to S2S leads in the ., SENE % ~ S = % S ., ~ - « We would also like to test other variables
realtime (2020-2024) data set for each . H = S L I L o = [ - S S S S SR B RSO [ (such ats f.xtr§rmedtinaxt.days or gg’g%rge
Indivi - recipitation) and locations in
].nd].V].dual G}IEFS %nsgmblﬁ memb?r bl 2/20/21 4/3/21 422021 313722 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 1/17/24 2/20/21 4/3/21 422021  3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 117/24 o -[pjltimgtely We may Want to expand thiS

« Investigate how the distribution of ensemble Washington | Washington , ‘
forecasts changes from raw model to MOS i T R = S technique to all locations, all days, all variables
output for low temperatures on cold, clear 'n i = H 5 P 1 e : ! - T e

9 = . Lo} —_
nights in the SOUtheaStern US 2/20/21 4/3/21 422021  3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 117/24 2/20/21 4/3/21 422021  3/13/22 10/20/22 11/18/22 12/26/22 3/20/23 11/2/23 117/24

« Compare with actual low temperatures on
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