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AIMS OF THE STUDY (la): IDENTIFY R - ET - SM ANOMALIES

« Analyze anomalies of key variables of the water balance of the land-surface system:
rainfall (R), evapotranspiration (ET) and soil moisture (SM) with individual drought indices:

o SPI (McKee et al., 1993) non-parametric formulation (Farahmand and AghaKouchak, 2015)
o ETDI (Evapotranspiration deficit index) (Narasimhan & Srinivasan, 2005)
o SMDI (Soil moisture deficit index) (Narasimhan & Srinivasan, 2005)

. Using remote sensing (RS) and land-surface model (LSM) data :

o Soil moisture SMOS1km (DisPATCh) (Merlin et al., 2012, RSE, Escorihuela et al., 2012)

RS o Evapotranspiration MOD16A2 ET (Mu et al., 2011, RSE; Running et al., 2019).

LSM o SURFEX (Le Moigne, 2009; Mason et al., 2013; Running et al., 2019).
= + ISBA (Noilhan and Planton 1989; Habets et al., 1999a; Boone et al., 1998).
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AIMS OF THE STUDY (llla): EXPLORE R - ET - SM INTERACTIONS

- Temporal lags analysis describes the interactions between anomalies

e The method provides a time display of the precedent and lag influences between water anomalies

e Precedent influences represent a significant portion of the interactions, also beyond annual scales
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LAG ANALYSIS(1): Summary of R - ET - SM INTERACTIONS
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AIMS OF THE STUDY (I): ASSESS SPATIAL PATTERNS OF INTERACTION

- Evaluate the spatio-temporal interactions between indices of
rainfall (SPI), evapotranspiration (ETDI index) and soil moisture anomalies (SMDI index)
to identify characteristic patterns of the water cycle at regional scale: the EBRO river basin

Ebro Basin in NE Iberian Peninsula is advantageous for hydrometeorological analysis due to:
- geographic characteristics (topographic, land cover, climatic, geologic),

- the intense human intervention (land cover, water use: irrigation, hydropower...),

- and the high availability of hydrometeorological and water management data.
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AIMS OF THE STUDY
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AIMS OF THE STUDY (llb): ASSESS SPATIAL PATTERNS OF INTERACTION

Spatial correlations of ETDI and SMDI may indicate local patterns of climatic dependency
In the Ebro basin, the North-lIberian and South Iberian ranges generate relevant storm tracks

North Iberian [%
range
storm track
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(Castro et al., 1992)

(Rivas-Soriano and de Pablo, 2002)
(Azorin-Molina et al., 2015)

The analysis of
temporal interactions
between R, ET, SM
anomalies (lags)

can explore the
alteration of local
R-ET-SM interactions
due to of storm tracks.
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LAG ANALYSIS (1): Alteration of R-ET-SM interactions at local scale

* Exploring lags over areas requires invariant combinations to limit other factor’s influence
Each combination is compared between storm-track areas and non-storm track area:
CLIMATE (Koéppen-Geiger) SOIL TEXTURE (USDA) STORM TRACKS AREAS

Storm track area Non storm track area
(e.g. North Iberian range) - (e.g. Central valley)

(two most common textures)

B Clay-Loam . _

10 10
¢ o I 5

i il SR i 0s as

p- R (c L) o b al o B o g os
=3 i Teb . i Eo:

& & -= - g 302 o

% o YRR s P 3 o0e o8

) - B - € 06 06

- (L) .&ﬁ""&i ﬁ-
(contrasting climates) LA

= Lags differ with climate, and storm tracks more than by soils
Clay-Loam o | |
(CL) '&-\;n}‘- v 00

10 -4 w r Pearson autocorrelation at each w lag from - 10 w-4 ant Iw r Pearson autocorrelation at
P
S zvs v 08 LX)
- R | NE -
E S Lo T lsu e | o ‘
; Iy ~° i =l . ot g4 |
c i ¥ i & o2 I & o2
5 - 00 = 00
. 2 £ 5
Dt w02 ¥ 02
Zos Sos
g 06 g 06




Fraction of the basin affected
o
o

10
[11:]
06
0.4
02
0o

0e

Fraction of the area affected
(=]
=

10

T 04

a

LAG ANALYSIS (I1): Interpretation of alterations of interactions (l)
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INTERACTION SPI-ETDI

Results suggest a notable shortening of the
interaction in areas under convective storm tracks:

The overly leading influence of ET on R anomalies
decreases significantly while the one of R on ET
remains without much change.

— The long-term ET influence on rains was discussed
of likely oceanic influence. Results disabling long-
term anomalies may indicate a local origin of the
trigger of rains under storm tracks areas.

The influence of SPI on the following ETDI
anomalies also decreases

— This result suggests ET depends less on mid to
long term conditions of SPI than in other areas of the
basin, where convective activity is less prevalent.



LAG ANALYSIS (I1): Interpretation of alterations of interactions (ll)

Whole basin
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Fraction of the basin affected

LAG ANALYSIS (I1): Interpretation of alterations of interactions (lll)

Whole basin
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CONCLUSIONS: Local patterns compose basin’s R-ET-SM interactions

Lag analysis is a powerful tool to explore the balance between interactions of key variables of the land-surface

Local patterns such as convective storm tracks may shorten the duration of interactions, which is compatible
with the short-term nature of these local events. Areas outside tracks remain of similar lags to those of the basin

The general scheme of interactions of a basin is a balance of that of local patterns - It is worth + exploration
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