Relations between meteorological, soill
moisture and hydrological drought in a
region with complex regional groundwater
flow (Gelderland, The Netherlands)
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A note on soil moisture sampling

Uncertainty of mean soil moisture
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HyMeX SOP1 Soil moisture observations

Surface soil moisture variability (O-
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HyMeX Soil moisture vs ASCAT
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Soil moisture in Kapuas river basin,
Kalimantan

® Aim: at least 2
full years of data

Location of Soil
moisture sensorszx

" 4 profile soill
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Drought monitoring: challenges

® Standardized meteorological indices (SPI/PDSI) often
used for (global) drought analysis

" Simplification of role of ET and subsurface hydrology

®" What is the relation between meteorological drought and
hydrological (groundwater) drought?

" IPCC SREX: “SPI can be computed over several time
scales (e.g., 3, 6, 12, or more months) and thus
Indirectly considers effects of accumulating precipitation
deficits, which are critical for soil moisture and
hydrological droughts”. (p. 168)

" |s satellite surface soil moisture a good indicator for
agricultural and hydrological drought?
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1976 summer drought: soil moisture & ET

" Hupsel brook oy
catchment E
" 9-year neutron @
probe dataset 2
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2003 summer drought: role of ET

® Rietholzbach

catchment =
£

® 35-year weighing o
lysimeter dataset W

® Strong positive
contribution of ET
anomalies to
storage anomaly
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Robust
positive
contribution
of ET
anomalies to
storage
anomaly
development

for
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with
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Groundwater and precipitation network

® Precipitation
(manual, KNMI)

B Meteorological
station (KNMI)
Discharge

A Groundwater
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SPI

SRI

Analysis for period 1988-2014
Meteorological drought
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[ [ [ [ [ [ [ B [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
1988 1990 1992 1994 1996 N 2000 2002 2004 2006 2008 2010 2012 2014
WAGENINGEN UNIVERSITY Hydrological drought

A NNNNNNNNNN [UR |

SPEI

saGl



Complexity in groundwater drought signal
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Spatial distribution of drought (Aug 1996)
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Analysis for period 2007-2014
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Drought indices vs ASCAT (May 2011)
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SPI averaging period as proxy for SGI?

Averaging period
selected which

e 1-month SPI - -

e 3-month SPI results in highest
6-month SPI correlation between
9-month SPI

s 12-month SPI X-month SPI and SGI

e 24-month SPI
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Conclusions

" Important role for ET and subsurface storage in drought
development

" Regional distribution of hydrological/groundwater
drought not captured by ASCAT soil moisture

" Groundwater drought cannot be captured by a single
averaging period for SPI
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Thank you for
your attention

ryan.teuling@wur.nl
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