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Introduction
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The assessment and quantification of drought is crucial as it
is one of the major and costly extreme events.

The prediction of drought and its characteristics like
severity, duration, etc... is important for its planning and
mitigation.

Commonly used drought index is Standardardized
Precipitation Index — based on stationary assumption.

Precipitation series has undergone remarkable changes,
which emphasizes the need for developing a drought index
incorporating the dynamic behavior (Non-stationarity) of
the precipitation
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Non-stationarity: Change in the statistical parameters over time
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Il Detection of Non-stationarity

comparison of traditional and proposed method
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Non-stationary Standardized Index

S| modified

Rainfall ATS (3 months

Sep-51  248.2
Oct-51 341.39
Nov-51 381.89
Dec-51 436.17
Jan-52 442.31 - 878,48
Feb-52 384.78 - 827.09
Mar-52 394.13 778.91
Apr-52 318.71 712.84
May-52 282.15 r— 0, (.86
[ TS=3months | Jan | ... | Mar
1952 433.6 394.4
1953 374.99 374.17
1954 409.99 390.69
1955 394.51 391.82
2011 471.7 453.28
2012 433.35 460.4
2013 455.72 441.69
Distribution parameters |
o 446.35 436.65
B 1.9319 1.8358
07/05/2020

/ Precipitation timeseries

Extract monthly cumulated precipitation timeseries

(time scale (w) = |, 2, ... 12; month (m) = Jan ... Dec)

Fit into 2-parameter Gamma distribution

Detect Monstationarity (MS) in marginal parameters

Constant
Parameter

Time varying model
for parameters

Parameters with
uncertainty bound using
Bayesian inference

L 4

Updated marginal distribution

L

Non-stationary Standardized index

0.25%0.25 IMD gridded rainfall
Period: 1901 to 2013

o NSImd for |2-month time scale is
computed as,

simod — o-1(y,, )

Extreme Event Modelling | Vinnarasi Rajendran




|dentify drought prone areas in India

Extraction of marginals
m Modified S| index is used
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ll. Identify drought prone areas in India

Spatial variation of non-stationary parameter

= Aggregated rainfall series is extracted ,
. 3 2 ' \ = \
for all the months and for 12 time ; e
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ll. Identify drought prone areas in India

Historical drought classification

In the year 1968 and
g 5 5% 1994
i &
- = Rainfall depth -
;f‘g 400 93.1/98.2mm
| Lo
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S| identifies higher severity in the latter
part and ignores in the initial part
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Highlights
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A dynamic meteorological drought index is proposed to capture
the temporal dynamics of the precipitation

Unlike traditional-nonstationary modelling, the present approach
detects the non-stationarity in each distribution parameter using a
time-sliding window

NSI captured the historical drought, capturing the temporal

dynamics of precipitation series in India and is more reliable than
SPI.

SPI either over-estimate or under-estimate the drought status

The proposed NSl is found to be a potential index for drought
monitoring in a nonstationary climate.
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