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1. Introduction 2. System Configuration & Data

** This poster presents a 0.55% RMSE change against ECMWF analysis The Bureau runs 7 LAM domains known as
practical investigation of i~ e Iviv vV ACCESS-C, which are based on the Met Office Lo
introducing AHI clear-sky v+ -« - v v v v v o : UKV model. All ACCESS-C models have the |
(AHICSR) data msweso| Vv . following characteristcs | g /L
assimilation into the Sull 2 BERERE T 0 = « 1.5km model grid (fixed) with 4km variable outer
Bureau limited area Aus T250| ° A . - grid (not shown here), ~892x744 grid points total.
model (LAM) ACCESS-C. Aus T500| T SRR < BEREAA *» Hourly 4D-Var DA cycle with observation sources: oo

< This instrument provides hus TE501 % ¢ B RERERERE . e AWS, METARSs, ships, buoys, radiosondes, | s Seings
Jood horizontal and as T 2m TR 20 RERERE aircra_ft, radf':lr, AMYV, scatterometer, radar and L\
temporal coverage over sus_zs00 (VR VA SRR R VRN, Y Y Y | satellite radlanc.es from ATMS, AMSU-B/MHS,

_ _ i R 2 o CrlS, IASI, AHI instruments. & L |

e Austallan region. and Thinning and R-Matrix | T
a recent observation | o < Current settings derive from the UKV model. Most L[ | gewoume]
impact study by Samrat Figure 1: The percentage change in RMSE for NO-GEOCSR were chosen independently when the instruments NS W

in the global model over the Australian region.

et al. (2025) shows denial o . were first assimilated. Thinnin
( ) _ *» Hence, assimilating AHICSR into | Instrument distancg
of GEO CSR in the global . . < Use diagonal R-
ACCEESS-C aims to improve the matrix and assumed AHI (clear-sky) 12
model shows a forecast . . | _ AMSU-B >4
_ analysis by resolving some smaller- observation error is
o
degradatlon of —0.55% scale features especially for humidity not correlated. ATMS 5 Figure 2: The Bureau ACCESS-C system domains (Samrat et al.,
over Australian regions . o ’ Cris 60 2022).
In the limited area model. IASI 60

(Figure 1).

3. Addition of AHI & Thinning Trial Results

Impact of AHICSR & VarBC testing - Thinning Trials Figure5 Exp.1 s Figure 6 Exp.2 e
Experiment Details AHICSR_G vs Control g -« Aim: trial short, medium ' A A A 7 A T A A A A a .
Control All observations N A - and long thinning ) .
Currengy usued A A & - distances selected after A A A A A A A A - a
operationally . . .
- : - literature review. v v v v
(Section 2) 1.omm A A ) A .| A A 4 v o, VY A
AHICSR_G | Control + AHICSR + : . Thinning distance o -
VarBC fromACCESS-G| |, | ¢ v .| |Experiment (Em) woie » A A A Ve A A A A A 4
' A A A .
AHICSR _C Control + AHICSR + .| Control Current (see System - v v o5t
VarBC frOm ACCESS'C ooth v v E Conflguratlon) percentile A A A A percentile A A A A A A
Trial Period | 01/02/20- 15/04/ 2020 | ™" * A A A | Expl 9km (2x DA grid o f: 2 EE
Domain Sydney (Red in Fig.2) - = S '(i”g)t(h[))A o Figure7 Exp.3  *mcw ot s vt et o
95th v - “
Positive ARMSE (positive impact). A percentile | A A A A A E P lenath J sem A A A A A M 9.0}
Negative ARMSE (negative impact).v — - — - — - . Exp3 Z0km (Suggge)ste 3 for Y
The size of each triangle represents the o g g " _i g _ : - : del o A A A A A 4 : 97
. . . Figure 3: AFSS for 1-hr precipitation accumulation. - convective models) 551 .
magnitude of each value and solid black line . | . ) ; Figure 8 Exp.3
means statistically significant. AHICSR_C vs Control  "#"%" . Trial 25/11/2021 — Homm A A A A A R
- Pe”Od 31/01/2022 ° . Forec:zsat rangez(l410urs) » *
‘:’ The Fractlons Skl” Score (FSS) for 0.5mm ’ T v : . . . . b) Control Vs. Experiment 2 [30km] : Relative Humidity (%)
= . . . 0 ‘ A A - Domaln DarWIn Green In FI 2 PEFCEﬁtGitlg ' Root Mean Square Error (Forecast - Observations
precipitation indicated mixed - ( 9-2) A A A . . 10.0f -
impacts for adding AHICSR to N . v "¢ Exp. 1 Summaryv: Mixed positive and v o
- . .Omm A A A A : * p . y- p percentile A A A A A :JE 9.8 :
o '.IA_‘ECAEFSSSSC (I|::|.gure i)'. negative signals with low significance. : : : 3;
» The in Figure 4 improves i . " (Fiqure 5) T R B )
when running for AHICSR C. 4-0mm A A A . RMSE results (Figure 8 shows 1.5 9.4 _
— o . 1t1 _ 9.3} :
< No significant change to other . E)_(p. ° Su_mn?e.lry. Mostly positive but RH) for each experiment: JE -
radlances from runnlng VarBC In perce?‘?ﬁ}e-. v A A : A 4 A E . Wlth IOW Slgnlflca.rlce (Flgure 6). | EXD. 1: Sllghtly Worse Overa”, 0.0 RootM(-.:an Square Frror(Forec{ast-Obser'vations) ,
ACCESS-C (not shown) - % EXp. 3 Summary: Mostly positive with particularly for 1.5 m T 9
L ' - high significance up to T+18 Figure (7 : g o7}
< O-B distributions of AHICSR water pewcentic| A A A v A . Sge Ssmrat ot al (502 4) for furt%er () Exfh' félmq_rovedmlegt toFI:'18 for ook
. . : ¢ . @) . m an . m 94t
vapour channels are similar for : : § § E 5 details. Exp. 3 Improvement at all ranges | _
AHICSR_G and _C (not shown) | o | - - [ S S |
Figure 4: AFSS for 1-hr precipitation accumulation. - forboth1.5mTand 1.5 m RH Forecast range (hours)

4. Error Diagnostics 5. Additional Experiments

Standard Deviation [O-B] Fiagure 10 — Exp 2 Horizontal observation error correlation (All Surface) Figure 12 =20 Figure 13 5 grid |E_”ch5 A .
035/ :::\ Figure 9 :: Ei :: E:Z :: :?0 g . Wgter Vapor Channels . Other Channels g max = 20 A Addlng Ch
oon| eI g e — T e = Chamnets | osmm| W ¥ vV 10 over land
"~,_\\\'*!'-_—_—_—_—_-:_—_—-:_:37:3_:?:?_:—._:?—.:‘-*:;-':':':':':'::—'—"""""'—‘-'_‘:-':'E’ i —e— Channel-4 i —e— Channel-9 ShOWS mOStly
© 0,25 ~::=,_-=::__. __________ .: ________ - ! ' —e— Channel-10 L .
T I e R e it S L on ¥ womm| ¥V V¥V - ¥V V V negative
- Jases : Impact
0.15 t\\\.\ 1T ;0.6- somm| ¥ 4.0mm v \ 4 A v v v (Figure 13),
0.101 | PE——— . ———— | | | % we plan to
Dig-R full-R full-R-1Ite full-R-2Ite full-R-2IteC20 full-R-2IteC5 g a1 90t
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EPTR ES— T S s L === ¢ negative impacts.(Figure 12)
o S i + | O-B Summary: Test- Figure 11 —Exp 2  “W%"
h Di;R/ full-R full-R-1lte full-R-2lte full-R-21teC20 full-R-2IteC5 Ing Of FU”'R matrix 0.5mm ! v -
_ Erperiment Name shows good agree- A A ‘ 6 CO”CIUS'O”S
Figure 9 Details ment. (Figure 9). v
Experiments % The horizontal error ™| A A 2 g Integrating AHICSR into Bureau LAM with UKV settings has a neutral impact on precipitation
Control Exp3 (Thinning Exp. Only AHI correlations in Figure v forecasts.
Setting) [Section3], Diagonal R 10 shows our choice to  *™| & A V v ¢ Increasing spatial thinning of satellite radiance observations to 70 km can improve forecast skKill
Expl Full- R (estimated based on use a 70 km thinning up to 18 hours ahead.
Desroziers et al. (2005) distance and Full R iS weriiel A A Y A ||| % Testing Full R for AHICSR shows neutral impact and good horizontal correlations.
Exp2, Exp3, | FullRIte. 1, Full R Ite.2, Full R reasonable < Future work will focus on assimilating AHI data over land.
Exp4 and Exp5 | Ite.2 Condition Number 20 and [+ Figure 11 shows _ =o . v = 7 A 1] More investigation is required to see if these results will be consistent when tested in the future
Full R Ite.2 Condition Number 5 ge“”a' mpact of Exp = configuration of the regional ACCESS model which includes large-scale blending.
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