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* Sensitivity Analysis provides a basis for understanding dynamics of forecast errors and it
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* Ensemble sensitivity analysis (ESA) can be defined as how a forecast metric responds to

changes in initial conditions and hence reveals the features associated with the flow. . 143

* Such a statistical estimation of the relationship between the response functions and
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number of initial condition variables can then be used to improve the predictability of the
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e Several studies addressed the
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* How changes in initial conditions affects a

structure and dynamics of the heavy forecast metric?

rainfall over Uttarakhand. However, the

predictability aspect of the event has dJ _ cov(J, x;) x; — ith state variable (1 x M)
0x; var(x;) J — forecast metric (1 x M)
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not been studied.

* This study attempts to understand the . Confidence testing is applied using sanky

short range predictability of the Heavy

ensemble statistics

rainfall event over Uttarakhand using

~* No adjoint or tangent linear model required
Ensemble Sensitivity Analysis. S~ -
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B - * Sensitivity of 48-h accumulated precipitation is investigated with respect to different state
. . variables that might be important for the dynamics of the extreme rainfall over Uttarakhand
\ 15 |5 g .'l-""‘:" gt :i; .
*  Warm cloud-top pattern. In June 2013.
Heavy Precipitation More precipitation . e : :
_ e . : The observed sensitivity patterns reveal the features of the flow associated with the heav
c(l:ue to Deep g ; = == = II\\I/Ion-_convictl:/e stcr)]rl_’n yPp y
onvection. Longitude erging or a trougn in - o - - -
Cold cloud-top. Fig.1 Meteosat-7 infrared satellite imagery for (a) 0000 UTC 11 | the westerlies with a low rainfall activity over Uttarakhand and they are consistent with the observed dynamics.
Jun and (b) 0700 UTC 17 Jun 2013. cCourtesy. R. A. Houze Jr., and ressure _ _ o _ _ _ _
Coatithors, 2017: Multiscale aspects of the storm producing the June 2013 flooding in P ' * The strong gradient in sensitivity observed In the results can provide information on how the
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J gradient in geopotential height, SLP and wind vectors relates to the precipitation forecast.

[ Experimental Design

* Weather Reasearch and Forecasting (WRF) model

* These sensitive regions can be targeted as locations for additional observations to improve

the forecast skill.
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EAKF assimilation at every 6hr
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