Skill of hydrological drought forecasts
outperforms meteorological ones
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Background

DROUGHT IMPACTS
Comparable damages and losses to other
weather-related disasters
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Upgrading ECMWF's global weather forecast
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Background

World drought monitoring and EWS
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(soil moisture
anomaly &
streamflow).
Skill is encouraging
for first 3 months
dependent on
region, season, &
variables.
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Data and method

ECMWEF SEAS reforecasts S4
(15 ensemble members)

Downscaled to 5 x 5 km grid
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EU drought 2003

No drought: 1
Mild: 2

Moderate: 3
Severe: 4
Extreme: 5
LISFLOOD seasonal
reforecast
SPI-x(x=1,3,6,
and 12 months) LS Reforecast drought
classes
DROUGHT ALGORITHMS

Variable Threshold
(SM, GW, Runoff, Discharge)

T

LS Observed drought

classes

LISFLOOD-WB simulation
(Proxy observed
hydrometeorological variables)

Gridded to 5 x 5 km grid
1

Meteorological
Observations (P, T, & ET)

Forecast skill (classes score)

DEWS in ANYWHERE:

Using SPI-x, SPEI-x,
SRI-x, and SGI-1.
Using variable
threshold method on
runoff, discharge,
groundwater, & soil
moisture.

Providing the drought
characteristics
(duration, deficit
volume, onset, &
termination).

Providing resolution 5
X 5 km (pan-EU maps).
Providing areal drought
indices.

For more information: http://anywhere-h2020.eu/catalogue/
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Meteorological drought forecasting skill

Forecasted SPI-6 done on January 2003 for median of ensembles, observed, and drought class
difference with lead time of 3 months (winter, left), and done on July 2003 (summer, right)
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SPES March 2003 with S-menths lead time (January forecast)

£3 e

\

P& Medas Faemble SPES “sbnervation™

Mid drought Moderate drought Severe drought

WAGENINGEN UNIVERSITY
WAGENINGENN:ZH

Clins difference (Ememble - odservation)

Summer

SPL6 July 2003 with 1-month lead time (July forecast)
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SPL6 August 2000 with 2-months lead time (July forecast)
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SPE6 September 2003 with 3-months lead time (July forecast)
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Meteorological drought forecasting skill

Comparison of the drought classes derived from the median ensemble forecasts and observed
for the pan-EU drought 2003. Skills for SPI-x (% of cells that agree/disagree).

The percentage of areas affected by drought for different SPI indices, lead times, and seasons

Green colors indicate high
forecasting skill, colors
indicate medium forecasting
skill, & red colors indicate low
forecasting skill

- = forecast<observed
+ = forecast>observed

The skill becomes higher
with increase of SPI
accumulation period
(increase of antecedent
memory).
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Hydrological drought forecasting skill

Forecasted drought on discharge done on January 2003 for median of ensembles, observed,
and drought class difference with lead time of 3 months (winter, left), and on July 2003

(summer, right)

Drought on the rivers January 2003 with 1-month lead time (January forecast)
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Drought on the rivers February 2003 with 2-months lead time (January forecast)
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Drought on the rivers March 2003 with 3-months lead time (January forecast)
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Drought on the rivers July 2003 with I-month lead time (July forecast)
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‘._ LY
4 l \
e
¥ N -
Drought on the rivers September 2003 with 3-months lead time (July forecast)
o~
.~ \‘ A
Maodun Fasembde “obscrvation™ Class differcace (Ensemble - ebneryvation)

N B
4 3

2 1 [ 1 2 3 4 fi

444

ANYWHERE



Hydrological drought forecasting skill

Comparison of the drought classes derived from the median ensemble forecasts and observed
for pan-EU drought 2003. Skills (% of cells that agree/disagree).

S Class i i The percentage of a.reas affef:ted by drought for difft?rent Ieat? times, and c'Iasses : i
. . . eason difference SM with lead times of GW with lead times of Runoff with lead times of | Discharge with lead times of
Green colors indicate high 1 2 3 a4 s[1 2 3 4 s[1 2 3 a4 s5[1 2 3 a s
. . inter (DJF)
forecastlng skill, colors e o 79 79.7 829 . . 825 85.7
. . . . i 6.77 9.27 6.43
indicate medium forecasting r
skill, & red colors indicate low r
forecasting skill g
- = forecast<observed Spring (MAM) 63 805
+ = forecast>observed !
" 3.33
" 0.07 0.03| 1.7
The long-term memory L -
. u (JJA)
variables (e-g-, SM & GW) summer (1A 764 77.8 : 90.5 90.8 913 90.2 83.5 [87.100888]
. . r 7.13 893 3] 2.63 2.73 3.03 263 27
have higher skill than - 033 , 4123 143 133
short-term memory f
i i i 9.77| 9.37 4.6 5.13 4.93 4.67
variables (e'g'l RO & DI) i Bl 0.03 0.03 0.03 0.07 0.07
Autumn (SON)
H 90.8
I 82 7.43 683 7.03/7.13 7.67 7.53 7.7 9.43] | 263
0.5
WAGENINGEN UNIVERSITY ; m | 33
WAGENINGENN:ZH ; OTE




Concluding remarks

« Hydrological drought forecasts have higher skill than
meteorological forecasts (shown by more green colors).

« The low predicting skill in hydrological drought in spring may relate
to the timing of snow melting associated with poor skill in
temperature prediction, simplification snow module, & coarse
elevation data used by LISFLOQOD.

« Both drought forecasts underestimate the drought class up to max
2 classes lower than observed.

« Clearly, the skill of meteorological drought forecasts improves with
the increase of antecedent memory (aggregation levels, e.q.
SPI-12).

« The hydrological variables with longer memory (e.g., soil moisture &
groundwater) have higher skill than short-term memory variables
(e.g., runoff & discharge).
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Thank You for
Your Attention

facebook.com/wageningenuniversity
twitter.com/uniwageningen
youtube.com/wageningenuniversity
Pinterest.com/wageningenuni
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