N
N

N

HAL

open science

Drought severity characterization based on hydro
meteorological indices

Lila Collet, Guillaume Thirel, J.-P. Wagner, J. Gailhard, Fabienne Rousset,

Jean-Philippe Vidal

» To cite this version:

Lila Collet, Guillaume Thirel, J.-P. Wagner, J. Gailhard, Fabienne Rousset, et al.. Drought severity
characterization based on hydro meteorological indices. EGU annual meeting, Apr 2019, Vienna,

Austria. pp.1, 2019. hal-02609964

HAL Id: hal-02609964
https://hal.inrae.fr /hal-02609964
Submitted on 16 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-02609964
https://hal.archives-ouvertes.fr

Drought severity characterization based on hydro-meteorological indices

Lila Collet!, Guillaume Thirelt, Jean-Pierre Wagner?, Joél Gailhard3, Fabienne Rousset?, Jean-Philippe Vidal® Photography
encouraged
Context Data / Results \
/ The Meuse River catchment: vulnerable to drought hazarh / Hydrological data: \ Table 2: Logistic regression coefficients for each drought warning level for the 8 catchments together
= Observed VCN3 (minimum streamflow over a 3-day rolling mean) at a weeKly time step ~ Yelowwaming  Orangewaning  Red warning
= Water managers are concerned about drought hazard m Drought warning levels (yellow, orange and red) for 8 gauging stations (DREAL Grand Est
on the French Meuse River catchment (Fig. 1). Tableg ) J yetiow, J Jauging ’ Intercept (b0) 2.4 3.87 * 8.03 **
m Hydrologists of DREAL Grand-Est need new statistical Proportion of Moderately Dry (b1) L 5 b 1 68w p—
tools to better anticipate drought warning levels. Meteorological data: | | Proportion of Very Dry (b2) 0.94 *** 1.20 *** 2.63 **
m These needs are particularly exacerbated in a climate m SSWI maps at a 10-day time step (Météo-France, Fig. 2) Proportion of Extremely Bry (b3) | | |
change context. P Y 2.33 *x 3.03 *** 5.91
: . L Table 1: Drought warning levels on the French Meuse catchment Table 3: Logistic regression coefficients for each drought warning level for SST group 1
A need to use simple hydro-meteorological indices Source: DREAL Grand £
= Meteo-France provides at a 10-day time step maps of Code N A I il
: . : ) A ) Intercept (bO) s - xk
SSWI (Standardised Soil Wetness Index) at an 8km spatial (m¥s) | (m¥s) | (m%s) -2.39 -3.67 -8.68
resolution to Water Agencies (Fig. 2). 81092010 |8 e | 405 | 05 0.09 0.02 Proportion of Moderately Dry (b1) 1 97 %k 1 37 #x% 354 **
. : B1282010 |LCVall & Soulosse-sous- | 4 4q 0.5 0.36 0.21 Proportion of Very Dry (b2) Jokk sk
Alm Of thIS WOFk Salnt-EIDplje | 0.66 0.92 2.57 -
_ _ . B1340010 E_Cahh:llzlijr?gs? Vaucouleurs 869 1.95 1.38 0.8 _— PFOpOFtIOﬂ of Extremely Dry (b3) 2 19 *** 2 Q1 *** 6.4 ***
= TO develop a Slmple predICtlon mOdeI that can be . B2220010 La Meuse a Saint-Mihiel 823 3.2 2.2 1.2 : o _ o _
transposed to ungauged stations to assess the probability 83150020 |La Meuse a Stenay 1364 | 6.66 6.4 2.13 Table 4: Logistic regression coetficients for each drought warning level for SST group 2
of reaching diferent drought warming levels based on S vlowuamng  oungevaming  Redwaning
. . _ . . . B4631010 |[La Chiers a Carignan 1816 8.6 7.1 5.6
available spatial hydro-meteorological indices. — ——— — — Intercept (b0) e g e
B6111010 |La Semoy a Haulmé 1336 3.78 2.65 1.51 NS Y Sk (a\e\\;éﬂ ! (\o«“")\ BRI . ' ' '
B7200000 |LaMeuse & Chooz 2291 30.5 22.25 14 " Wt e \N\oé""a\e\\; v @ﬁ\‘e@e\\; Proportion of Moderately Dry (b1) 2.25 *** 2.25 *** 2.91
The French Meuse River catchment SFoilgcti:rﬁéé;_SaigVIB mayp for the December 2018 — February 2019 period. Proportion of Very Dry (b2) 1,17 ** 1 59 *x* 5 89 *
Proportion of Extremely Dry (b3
u Catch ment arealo,lzo km2 Meuse River @ Chooz [B7200000] in 1976 PRI OT SEEIEY ( ) 29085 S 6.00%*
= Main river: 500 km long Method ) 57 (a) v Significance of parameter values with 2 tailed p-value test: Pr(>|z|): 0 *** 0.001**  0.01* 0.05- 0.1 1
= Allilude: 100-570mas “ CompUte the proportion of catchment area (Fig' 3): %% ¥ Table 5: Validation of the logistic regression models in the split sample test approach: success rate of good prevision
= Moderately Dry: SSWI between -0.84 and § o | oo - ZamN | |
H V D - WI n '1.2 n '1.7 jarlw. mzlirs mlai julil_ selpt_ nc:v_ jarlw_
(qeur;/ntilrg 08084) betwee 8 ana 0 Group 1 0.89 (204 events) 0.97 (75 events) 0.99 (5 events)
7 P Moderately cy Group 2 0.88 (197 events) 0.96 (55 events) 0.99 (7 events
m Extremely Dry: SSWI below -1.75. = z- — Exvemaydy ( ) ( ) ( )
o _ | m The logistic regression parameters seem stable between both catchment groups and
= Apply alogistic regression model (Eq. 1) between L \\ validation shows high performance (Split Sample Test).
weekly VCN3 below each drought warning levels ¢ l l S Sl m For Red warning prediction, SSWI indicators of « Very Dry » catchment proportion does not
(=0 or 1) and the proportion of catchment thatis 5 .. add information to predict red drought warning, while « Moderately Dry » and « Extremely
_f;;?r;c:;c::;nents Moderatgly, Very, and Extremely Dry: i Meuse River @ Chooz [B7200000] in 2003 Dry » indicators are more relevant: collinearity of parameters.
® Gauging stations group = Split Sample Test approach: o) \/ = Using SSWI indicators 1 time-step ahead is enough for drought warning prediction; using
® Gauging stations group 2 = Forthe total number of stations e earlier time-steps does not increase the prediction performances.
$sfint-Miniel m With 2 samples of 4 stations & 9 - | h
m Sensitivity of number of time steps before the & &1 cumevnns :
drought warning level prediction: o Pers pectives
= Including one time step beforé the VCN3 . = - = Monthly SPI (Standardized Precipitation Index) and SSWI are available and provided by Météo-
value g o- France and could be jointly used to develop a new monthly model for drought warning prediction.
= Including three time steps before the VCN3 7 °- — Elenan = These prediction models can be used to predict drought warning levels in ungauged catchments.
value R = Hydrological modelling will be used to analyse future changes in catchment proportion reaching
: the warning thresholds in a climate change context in a probabilistic framework.
0 50 km Eq.1: logistic regression model é 4 | “ | T \‘f | | | AC kn 0 Ied ement
[ E janv. mars mai Juil. sept. nav. janv. W g S
bo+b1.x1+--+bn.xn
Figure 1: The Meuse River catchment in France, with the main gauging pP(1|x) = € P Figure 3: Series of VCN3 (top rows) and catchment proportion below SSWI This work is part of the CHIMEREZ21 project funded by the French Rhin-Meuse Water
stations used in this study divided into two groups (split sample test approach) 1t+e ' ' levels (bottom rows) for the Meuse River in Chooz in (a) 1976 and (b) 2003 Qgency_ /
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