Spatial verification of ensemble rainfall forecasts over India.
Anumeha Dube, S. Karunasagar, Raghvendra Ashrit, and Ashish K. Mitra

RS H TP quT GaFTATT BT FATI S FeamaT |
ITHET G, T, HOUIIRR, TErS T3, 3R et &, =

UR:

T IR WfSFM (NWP) et & d¢ 8T XSllege d HRT aTReT &F dacr Jfsamft & Feblt &
gleifeh, JaTIAT SRR A ST 3T el Pt Ffedl | fifST el & S TR RIS FedTaT bR
BRUT I P! &1 TATID FeATI JaTAI b o1 AT R & fo1q 31ferep Fimefare! afidhs Har #-
DT 21 TE ST IR IRTBIeS DT SHANT PR 8TeT B A1 TG Hior (2018-2020) & foTq TR fiy
& IR NCMRWF Tt IfSae RIved (NEPS-G) 1 e auf Qa1 &f Jedid e & fo1q, Wb
R STRITING TATI e Ao fAfey, [ auf &1 (CRA) ®T @R &RalT 21 10, 20, 40 31k 80 A/ 39
STEIT BT T I () FfC Tca (AT, SR iR det Ffean) I wonfie et 3R IR 6T Jmm
feRE &RAT & ST HRe § T ARG ST & SR 98T & GaTHT b GRUITET o fareIsor 31 o el &; (3
I8 FraiRa o & forw fob oram aRuRe IURIT @1 I AR Y TAR-BIerel e ol It a7 P8 aw]
AISS! / QErA fARSarel (Terd, 2010 & g16) ¥ ¥E &; (W) IR A19SS! / YaTTAT R&Rarat & e
GqTHT b bIeeT T 3TTeber PR b [oTUl TS Teg QAN &b Ty GafTHMT H DIl DT ATeper
R 81 AT & 37 FHIIT YaiaF! bl FATT A FAT HAfgad S T g1 Reped, v,
freRaIIaT 3TN 3TR STRAANAT ap & F A IRy fham T 81 fareimo, #AT 31k e Ffeai & per Ffe
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Abstract:
Increased resolution of Numerical Weather Prediction (NWP) models can lead to improved prediction

of heavy rains; however, the forecasts often suffer from location mismatch and intensity errors which
can lead to poor traditional verification scores. Spatial verification can provide more realistic statistics
to ascertain the quality of forecasts. This study applies contiguous rain areas (CRA), an object based
spatial verification method, to evaluate ensemble rainfall forecasts from the NCMRWF Ensemble
Prediction System (NEPS-G) over Indian land region for recent three monsoon seasons (2018-2020)
using four thresholds 10, 20, 40 and 80 mm/d. The main aim in this study is (a) to quantify the spatial
errors and contribution from error components (displacement, volume and pattern errors) which is
achieved by the analysis of results from rainfall forecasts during three monsoon seasons over India;
(b) to determine if spread-skill relationship observed using traditional measures is also evident in all

or some of the object parameters / forecast attributes (following Gallus, 2010); (c) to assess the skill



of probabilistic forecast of the object parameters / forecast attributes. This study assesses the skill in
the probabilistic forecasts of attributes. Verification of these probabilistic forecasts of attributes is
presented in terms of standard verification metrics like Spread Vs Skill, BS, reliability diagram and
ROC curve. The analysis of contribution from displacement, volume and pattern errors to the total
error shows that the volume contributes the least followed by displacement and finally pattern (~70%).
For heavier rainfall events, the pattern is better matched and contribution from displacement and
volume is higher. Spread-skill relationship shows that the uncertainties in the NEPS system are better
represented for the rainfall area and volume over the west coast and for maximum rainfall in the core
monsoon region. Error in the mean of all the attributes is seen to be lower in the west coast as
compared to the core monsoon region. Higher rainfall intensity, smaller areas and higher volume are
better predicted in terms of having lower BS, reliability values (as a component of BS) and higher
BSS and AROC. Similarly these attributes also have ROC curve more aligned towards the top left
diagonal and the reliability curve more aligned along the diagonal line of perfect reliability. Spatial
verification results indicate that rainfall area and volume demonstrate higher reliability and skill in the

forecasts and intensity of rainfall is still a challenging attribute to predict.
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