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Are precipitation and snowfall droughts concomitant in semiarid
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The current meteorological drought situation we have been facing in the Mediterranean regions during last
years has also resulted in a shift in snowfall seasonal patterns. Particularly, in the Sierra Nevada mountain
range, an alpine-climate area in the semiarid southern Spain very close to the Mediterranean, this has
been also translated in very different snowpack evolution on an annual basis. For instance, shallow
snowpacks with several clear accumulation-ablation cycles, thicker snowpacks but with a shorter duration,
or first big accumulation cycles taking place in March. Traditionally, meteorological droughts have been
defined using the whole precipitation amount, without discriminating between rainfall or snowfall. However,
snowfall Is the main determinant of snowpack evolution and should be used for defining "snowfall
droughts", whose hydrological impacts can be amplified throughout the watershed in mountain areas.
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/ AIM: This work proposed to analyze the connection between\

S

precipitation and snowfall droughts. For that, the
Standardized Precipitation Index (SPI), widely used In
hydrology, and the Standardized Snowfall Index (SSI, defined
as SPI but using snowfall data) are calculated in the study
area on different time scales for a reference period of 50
years (1960-2020), establishing connection patterns among

them.
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The SPI calculation is based on the long-term precipitation (1961-
2015) for a desired period (6 months). This long-term record iIs
fitted to a probability distribution, which is then transformed into a

normal distribution.

Values lower than zero Iindicate a drought

period. Moreover, the absolute value indicate the severity.
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(A) Sierra Nevada 6 months’SPI and SSI evolution
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(B) The April 6-months’SPI and SSI evolution.

Snowfall usually take place between November and April. Therefore, the 6-months’ SPI/SSI in April

IS a good Indicator of snowfall condition within the year. The two more extreme catchments R5-GUADALFEO (wettest) and R2-ANDARAX (driest) are

3 3
2 - o
/
o \ oo I 2
1 9 ~@ / / /\
o\ /9 \ \ L I\ \ \ |/
«Q e AN 1 \ A [\ ** N\ \ I J \ 1
O @ s \.\ K /.' \ /.\ / \ @,/ \ \ e / @ > \ 7 \
\.<.// \\\ ’/ \gl// »—.\‘\ / ,\i/.\ '_} O\ /\.__.’,\ \\ \ /N \\ \ |/ \\\ j’ \3—-.
\ / > —
o N = e ) 4 ¢ o e | v et % oSPI @0
-1 < 7 2 A s_e L d p
L ] ® O—g b o ® \
h & § o SSI
-2 ”, -1
¥
-3 b -2
4 e
NOFIOONMNODOTANNITODOMNOODOT~ANIONONOTANNITIDONODDOTTANNTDONODO~NM OO -3
OCOOOOOOONRNMNNNNNNNMNNN®OWOWWOVOVOVOVDVDDVOOINNDI NN OOOOOOOOOD v v v v «— 4 3
DD NOOOOO0OOOODOOOOOOOO
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr NANNNNNANANANNNNNANANANN
R5 - GUADALFEO
3
3
2 ~
o ° 1N ¥ 2
. e @ " . o A o / ‘e )
\
1 ‘. e N A g 72 RN
® o Ay A \ /\ /1 G 1/ : \ R 1
/ .\4 ‘ b\ \ / /‘ \ R / \". \ @/ / \ '\ \ \ I/ \\ [N\
0 —~ v ¢ R o / ol A Vo | = \ \ AN
¢ \/Y.’/ N / \ll/ "T\Q i ® # ?‘\\ \O ‘/Q\ I \\ /’/ \ e I” 7% e 0
\ / e —_—
-1 o ¥ ¥ \.\,g,ﬁ/ ) o r‘t.\\ ! "\\“07«./ > Tely \¥/ ¥ \ *SPI 7
N Cj O $ --SSi -1
|
-2 )
] -2
3 é
-3
-4
NONOFTODONODDOTANNTNDONONOTTANNITINDONODNDOTTANNTONONOTANNITOONODDO~ANM LD O -4
OCOOOOOOORNMNNMNNNNNNNNGOOWWWOWRWOVDODODODIDIDDDDINNDOOOOOOO0OO0OO T ™+ v v~ v —
DN NNOOOOOOOOOOO0O0O0O0OOO -4 -3
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr NANANAANANANNNNNNANANANANANN

R2-ANDARAX

< SSI=0.6139 SPI - 0.0021

R?=0.3777

® SSI1=0.4801 SPI + 0.0003

R? =0.2306
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d Both precipitation’ and snhow'
droughts are recurrent in Sierra
Nevada, with 440 of the analysed
months (67%) with at least one
type of drought. In most of the
cases both droughts are
concomitant, being the most
common situation a mild drought
for both types.

The April 6-months’ SPI and SSI
evolution shows similar pattern for
both, the wettest and the driest
catchments, with a slightly higher
values for the wettest catchment.
The relation between the April 6-
months’ SPI and SSI show for both
cases a linear relation, which Is
stronger for the driest catchment.
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