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UR:

9 3TEIY BT A& UTer e FegH-Auit & gierre NWP Hiet gt Jaiga & Jasf ol Jediich P 8,
a3t NCUM, UKMO, IMD GFS, NCEP GFS 3R ECMWF, &fFid auf &t sifasuraroft a=ey & steret & dend
W AR H guT &b YATTAAT DI T 3R JoT U BT P oY (24) -hr TR auf) F9GT 2020 (JJAS) F
SR 9Re H a7 & GaFTHF! bl FeITo 3R 3R erl &I (i) HTeb TRURe Feard faferi (POD, FAR,
RMSE, 371fe) iR (ji) ST T1fes e e (MODE, FSS) T U &Rep febaT ST &1 Jedie §
IS U IR 379 U, A & SR FHITa ey & SRRl fepr, aufeheiiy fersur &1 IudIT &R atel
1S, IRAT-TheT auT THY ST R -3l TR auf & HHal bl Jedie 4t et 81 §AR fivor &
YT Tl & b AT & P TR g YA & Uee] (HIHY H1ed, Hiehd / 5 HA, 3R TR Pl AR UAR)
Al iRt & Arer et dieal ¥ aRfde B9 I ST TV &1 39D AT, a7 BT JUichHRI T gger
f& & Q@A A <@l TS aul & AT ST 837 & 3R AT P F9I P Arer e 81 o 3polt F97g R
TAHgEH H Ryffee TRRUT Dervl & R & STdich FHT B A HRA H HIFeh TUT HATT (TAT(D JH¥e)
1T & fb ECMWF QafH ebleret urer Hisell H 37Uefepe 3ffere &, Su-8al W FearoT fAfée aRoms
ferarerr & fore dfset! & dfter g T stfecir Foer vee el I 81 S 3TelT, AR SUTed ¥ uie
Afet & fofy a9f & qafAT BT aRi-EeheT GeaTa Hisel & ater et IR &b FT AT 3R JRTATHS &b
el H f3H-3 T BT 3rest AT H Bieret fERaTar 81 S+Id TRATHdh AU Afga™, S AlS 3R Thuaes,
A WR AT 81T 8, AT fAIwaTall & ATer SeRT-31elT HIvel @ 81 BTelifch, ThHyaws & foly, 20
ferl/feT (100 /) Y @7 (Soar) auf AT o forg ga AT sleret Soer (=) om eretifes Rty wenfe
el & AT AT Hieer g &3 & foly IR BiereT TpR AT 8, Ioa T1a arelt ARY a8’ ol erera
o fofu, SiT 31 R WR TR 81 &, Ui HiSell & &% Ueb Hisel GRT TIE ded & J1ef Afee § 9gd Jerid
RIS I BT & |

Abstract:

This study aims to evaluate the performance of five global medium-range operational NWP model
rainfall forecasts, namely NCUM, UKMO, IMD GFS, NCEP GFS and ECMWEF to provide an
intercomparison of rainfall forecasts over India in terms of skill in predicting daily rainfall (24-hr
accumulated rainfall). Verification and intercomparison of rainfall forecasts over India during monsoon
2020 (JJAS) are carried out using both (i) standard traditional verification methods (POD, FAR,
RMSE, etc.) and (ii) advanced spatial verification methods (MODE, FSS). The evaluation also
includes assessment of large-scale mean patterns, temporal evolution of spells during the season,
dominant modes using spectral analysis, basin-scale rainfall time series and isolated heavy rainfall
cases. Our analysis suggests that some of the key large-scale aspects of monsoon (seasonal mean,
active/break spells, and northward propagation) are realistically represented in all the models, with
slight discrepancies. In addition, the spectral analysis of rainfall is in association with observed rainfall



in Day-1 forecast and deteriorates with lead times. Synoptic variance in NCUM on longer leading
times is closer to observations. While the standard categorical verification over India as a whole
(spatial averaged) suggests that ECMWF forecast skill is relatively high among the five models, the
verification over the sub-regions shows mixed results with no clear unique higher performer among
the models. In addition, basin-scale verification of rainfall forecasts for five rivers over the Indian
subcontinent shows a fairly good amount of skill in terms of CC and RMSE up to Day-3 with
comparable scores among the models. The advanced spatial verification metrics, like MODE and
FSS, applied to the models show varying skills with different attributes. However, for FSS, forecast
skill was high (low) for lower (higher) rainfall thresholds of 20 mm/day (100 mm/day). Though different
models with different spatial resolutions show reasonable skill scores for larger regions, for high-
impact heavy rainfall events, which are generally localised, the models have very comparable poor
skill with no clear edge by a model among the five models.



