Assessment of NCMRWEF global ensemble system with differing ensemble

populations for tropical cyclone prediction.
Paromita Chakraborty, Abhijit Sarkar, Sushant Kumar, John P. George, E.N. Rajagopal, and
R. Bhatla

Surwfeae T Twara it wiAsramit % e senr-senr Ferwd fit gHST ok qr
oA HPode ATqF TEATAT VT FT STHAT
qTHAT =ohadl, TS T, ATT FAT, ST 9. SIS, £ 0, TSI, 3%
AT, ATl

qr1L:
THET g few (i) SutEd JEw IREE (UASsegdl) Hied k FE UHIELT &
ATAT & AHSATT TSAT & FGATAAT FAaeor &1 aqA™ awmar g, Sed gqeerdr Rufoai & e
Bl Bl UF TgATal SEE F FA1d TgATar Tarqard & W w1 TATT FT Tahdl gl Fh Aah
FATRIN 6 THST 6 Tl H ATTH FFALAAA  AEATHATAT Hl  AE@AFAT gl g, AT Tg
g 1 dgaqe & & a7 9eamar & q@Eqa AfEaar Al § Fh g9 war @
qT el J9Md Hex wiY ffTaw I AT RATRET (UAsHiu") § SHUd FT SMEeT ST i
GrEr (o) 9% IorERcadTT whaTar (SHT) F &F e fmar fir wiesmamft ® oo fRar srar
21 BOB ¥ AT IOMHREELTT =HATdl FT HeAW AU FT GATGHATT AT STONT-SToNT TgATAT SR+
AT E11 (11 TRMH #EE), E22 (22 WA #E) S E44 (44 WA HEET) A WA
fFo o B semmw ¥ afvomEt & d@wa e & 6 wemd v ogwst i osmarar F Srgdeer |
yrfsE feafa et #1 25% % &9 FT A7 T Fomwdd H HS & A § 9 @0 (11§
E44) # I T FfAT FT TN 38% FH FT [ZATI TgATAT ATA TATIAE oF H AT q@rar
aEd F forw w9 Ae gwy ww FEares @iee (fuadiua) & ogaar § w8 &
THT T AT oF WEaroft FOd F T I TgATdT AR FT TATT HgAdIW gl FET FEE
qfe w1 Arewr A wEF F U g F oagd w9 g A Uferg gedt & e # qaErqErr &
IIET FH Fh AHT AT gl Aferwan wrf @dqg gar fi Afd (MSW) # WRiWE qfe E22 3w E11
T qEAT # E44 F oo #w g fae=ew gt 77 € & asft ofie eewm q@fqumet s |4y ogAmar
AFT H, TgATaT ATeT MSW FfeAt & 9T + 5 ms—1 % A€ il gl FeATHrl H gHsl & S
¥ gtz ¥ 919 sf|q aul q@Eqal ¥ Fad ATHel qOT ger gl UAsYiu" 9T aui faaeer @i |
T H fower wear @ sfiT TEH gedl aui & efgw atesgamit w7 ygiy g 81 a8 oEre &
THEH dgaY RN W ZRT SH9 aTd 98 &l & 9 dgdY o dgAfd & FO 3g
AT ATl q1A ThRIAT 6 26T TTeh & i Afaegarot &2d gl dfhd T "maei ° *Emar g
5 E11 @1 E22 9 TC yome & wiosgamft § aw+ &7 & =g v G g s 3w Amwer ®
E44 # qaqr ¥ T 9ga¥ g1 a9 #al # q0e® &9 ¥ I@d g0 850 hPa WX gaTsl & forw
TEAS 3@ FATIT AT @ AT g@ret i Ig @S & 00 99Y TR (A1) ST THE qeE
F dgd FIG gl W X 9T, E44 H BT AS TEH TAGATN K F1T AH M- AT
JOEee & o0 w9 AUF g Ble TgATd H AE dga¥ Eaigar grdr g Sarh a8 GgAarar gar
#r afq & F=et Hmr F orw Reteges § g9 #3a g Faw #8a g9rear #=he S6a Fwal
g B sqmfRa darerar oo GEoo o T @94 Baer 8 sa=t avg geEa g1 9w
q=Tae fEowar @ F dgd T g2 TgATaT TR ok AT WIS HedATsl Al dgad WaWrd ewdr
T FAaT Bl TE AAA 7 ¥ w7 ¥ fR@mEr F qgArar & sww § ghy w1 oargd ann &
gfderd H FHT 9% Gg@qy ATHRET TATT qSaT g OEE AVATOd "edrsii & HWTed wieey

FgAATAT AT H AT rar 2l

Abstract: Ensemble Prediction System (EPS) estimates the probability distribution of
atmospheric states through multiple integrations of the Numerical Weather Prediction (NWP)
model/s with number of perturbed initial conditions. The choice of an ensemble size can
affect the skill of the ensemble forecast. Since more ensemble members require more
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computational requirements, it is important to determine whether the larger ensemble size
significantly improves the forecast uncertainty estimates. The EPS at National Centre for
Medium Range Weather Forecasting (NEPS) is assessed for the prediction of track and
intensity of Tropical Cyclones (TC) over Bay of Bengal (BoB). Medium range forecast of
four tropical cyclones over BoB with three different ensemble sizes namely EI1 (11
perturbed members), E22 (22 perturbed members) and E44 (44 perturbed members) are
presented here. The results of the study indicate that doubling of the ensemble population
reduced the mean initial position errors by 25% and increase of ensemble size by four times
(E11 to E44) reduced the errors by about 38%. The ensemble mean forecast track has lower
errors compared to the deterministic forecast (CNTL) at shorter lead times for all ensemble
sizes. The impact of ensemble size is significant on the improvement of mean track
prediction skill at longer lead times. Median of central pressure error is very close to zero for
all the sizes and the forecasts are slightly underestimated compared to the observed values.
The initial error in Maximum Sustained surface Wind speed (MSW) is smaller for E44 as
compared to E22 and E11. Interestingly, in all lead time forecasts and all the ensemble sizes,
ensemble mean MSW errors are nearly within +£5 ms—1. There is only slight improvement in
the ensemble mean precipitation forecasts with the increase of ensemble size. NEPS fails to
resolve the heavier rainfall distribution and has the tendency to over-predict light
precipitation. Ensembles with larger size predict the TC strike area of intense storms with
higher probabilities due to better consensus among member tracks fueled by improved
steering flow. But few cases have shown E11 or E22 perform equally well in forecasting TC
propagation and in some cases even better compared to E44. Threshold oriented verification
was carried out for winds at 850 hPa considering all the cases collectively. Brier Score (BS)
and its components are very close to one another for higher thresholds of winds. In general,
E44 has lower BS for all different thresholds with small lead time forecasts. Smaller
ensembles have slightly better reliability while large ensembles improved the resolution for
lower thresholds of wind speed. Continuous ranked probability score indicate that predicted
probability distribution agrees well with the analyzed cumulative distribution. Area under
relative operating characteristic curve exhibits better discriminating ability of probabilistic
events with larger ensemble sizes. This study clearly showed that an increase in the ensemble
size has significant beneficial impact on the reduction of the percentage of outliers thereby
improving the potential predictive skill of the unexpected events.
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