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State of Global Water Resources 2022,
WMO

» Onset of Drought & its shifting pattern has not been
investigated

»  Very few studies on analyses of concurrent trend in drought onset & severity

Similar studies were found for floods (Chen et al. 2012; Wasko et al. 2020)

Large areas of the globe recorded
drier than normal conditions in both

2021 and 2022
IPCCAR 6 Sixth Assessment Report Why?
Medium confidence in assessing global drought ‘hotspots’

Seasonality-Informed
drought forecast
model

4 Is there any regional shift in drought onset vs deficit volume over two climate normal
periods 1991-2020 vs 1961-19907?

Trend towards persistent and more severe droughts since the 1950s
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Distribution of onset time and deficit volume show substantially shifts towards larger
values in the recent (1991-2020) period ﬂ

<
{Northeastern and South American Monsoon, Western Africa, East Southern-Africa, South Asia and North Australia

J

Dependence strengths of onset time-deficit volume may play a crucial role in bivariate risk quantification in areas
with strong seasonality in streamflow

“ Raut, A. & Ganguli, P,(2023). Observed Trends in Timing and Severity of Streamflow Droughts
across Global Tropics (Communication in ERL, #ERL-116885.R1 )

Any Questions? 7 ©
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(a) Santa Fe River at Fort White, USA
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Smoothlng time Number of drought

% 25+ £ 15 days (+ 7 days)
24 A 21 days (+ 10 days) 26
l oo o 1160850 ESAF 31 days (+ 15 days) 26
2| 1500 h - \ 51 days (+ 51 days) 27
“,\\ge,\l":z\@\@:z\Qq\%";(,qﬂ“f@\as\l"\r;\,\«\mﬁ\,\«\%“”‘% : qﬁ\@a‘ﬁ"w QA@\?“M Q%\ga\*f“a 15 days (£ 7 days) 33
21 days (* 10 days) 21
3650477 NES 31 days (x 15 days) 21
51 days (+ 51 days) 36
+ 7 days 15 days (+ 7 days) 34

+
+ 10 days 4149810 ENA 21 days ( 10 days) 34
+ 15 days 31 days (+ 15 days) 34
+ 25 days 51 days (+ 51 days) 34
Streamflow 15 days (+ 7 days) 28
5109240 NAU 21 days (+ 10 days) 25
31 days (+ 15 days) 25
QJSB ijgB v(jga

o o oS 51 days (+ 51 days) 30
15 days (+ 7 days) 35
. . . 21 days (+ 10 days) 34
We implemented a Centered Moving Average of 31 days to smooth QROOCOCSS SAS 31 days (£ 15 days) 35
the variable threshold time series >1days (£ 51 days) 35

4

Smoothing window excludes several short-term deficits (Ahmadi and Moradkhani, 2019)
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