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M Results

Severe droughts identified by D{SQI} <-1 are totally aligned with those found in

the literature. seMulti-years precipitation patterns that drive the system under
T aen Areal ~71000 Kma alternate wet and dry periods are highlighted; during prolonged dry periods,

Annul Precipitation: 925 mm single or cumulative meteorological droughts could propagate into hydrological
Mean monthly discharge: 1415 mc/ severe droughts (l.e., D{SQl}<-1). Vice versa, under wet conditions the

M Introduction B Showcase: Po River Basin

—ffective climate services are essential for decision-makers to navigate and
respond to the challenges posed by drought. By leveraging insights gained
from the climate service CNR-IBE "Drought Central” and direct
engagement with decision-makers, we present a novel operational drought
framework that offers a comprehensive view of drought at the river basin
scale.

om o hydrological system Is able to absorb the propagation without substantial
- impacits.
B Methods: The three pillars framework A Nationdl shores "

i 23% of the national territory
A critical examination of a set of Standardized Precipitation Index (1) 35% of the national agricultural I —
{SPI} and Standardized Streamflow Index {SQIl} estimated across oroduction '
continuous month-scales. 55% of the Italian livestock
In this case the set embraces 1-36 month-scales. 48% of the national hydropower

production
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Figure 1.

a) SPI1-36 heat map.
A meteorological drought (“drought _ _
shot”), if intense or overlapping with . About the we|ghts (plllar 2) ................................. oA MEAN. OV W A N VAW R A ' A N AV |
previous drought events, could | ) o W | v
propagate into subsequent month- e —————y——————————

scales (temporal propagation, red Should the "month-scales” assume equal WelghtS N the ComputatiOn of D7 The
”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” diagonals) and lead to severe , , , , , , D
droughts (red areas highlighted by choice was guided by testing several weighting functions and determining
R D{SPI} (panel b)., which one provides the best correlation between D{SPI} and the SQI1 (i.e., the
b) D{SPI} estimated with logarithmic . " .
) 2B . o standardized monthly streamflow). Additionally, correlations between SP| and
decreasing weights (lgdw, black line) |
, and equal weights (ew, grey line). The SQIT1 were also measured for comparison.
. ‘ L S shaded area represents D{SPI} < -1
S 8 S & & & & & 8 &§ (.., the severe phase of drought) (*) Precipitation deficit (O stremflow deficit
b) 3.5- The orange box zooms the period
2.5 - 2000-2011 for a better visualization. Figure 3. Drought synopsis from SPI and SQI analysis. Blue (surplus) to red (deficit) shaded area (left y-
- 1-37 The Iogarithmically decreasing Weights (Igdw) resu/ted as the Opt/ma/ aXiS): CDN; black lines (rlght y-aXiS): Q{Spl} and Q{SQ } Red areas as in F|g1, red arrows indicate the
= :Z : : : : : o/ - major drop in the CDN; cyan and light blue circles show the cumulated deficit (only if >-150mm) of
‘ [y e — weighting function for computing D{SPI}, allowing for a 10% increase in the orecipitation and streamflow under the severe phase of droughts.
: explained variability in SQIT compared to the single top-ranked SPI
INE=E=E R B Conclusion
: 0.08 - —— linearly increasing weights (liw) S o202z 20 i ° 'O%q?ﬁ 008 o . . . . .
T S e G Dim e : %3° The novel operational framework aimed at providing a synoptic view of
° 9 The computation of the Standardized Integrated Drought Index (D), i :o%io droughts, while increasing the knowledge of triggers (single or cumulative
as a multi-scale weighted mean of the SPI and/or SQI set, which is XL 7 8 drought shots), propagation across time (diagonals) and segments of the
0.02 - - 2.0 - A% o-%’ i Talis ' ' r r ' T
then standardized as Z-score. This process aids in the identification FoEL water cycle (from precipitation to river streamflow), recovery requirements
and eﬂ:eC-tIVe Commuﬂlcatloﬂ Of gsevere phases Of drOughtS °'°°-;;;;;;;;;;;;;“’;;;;;;;;;;;;;;;;;;;é :; E E (defICIt aﬂd CDN), adS We” adS the SIWD'IfICathﬂ Of IﬂfOrmathr J[I”l’Ougr] dll
ensemble index (D) and the contextualization of severe phases in the long-
Figure 2. . .
a) proposed and tested weighting function; b) D{SPI} - estimated by means of lgaw- vs. term SUFFOUﬂdIﬂg water supplles (CDN phases and trends).

SQI1 scatter plot.
The contextualization of severe droughts into the surrounding water

stpIies here accounted by means of the Cumulative Deviation of Tables 1 and 2. Performance of single, top-ranked, weighting functions (left table)

o

C and SPI (riaht table) in explainina the variability of SQI1. Sauares of pearson
SPI1 from the Normal (CDN), where the CDN serves to gain insights . References
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