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Motivation

Soil moisture assimilation can improve NWP...

under the right circumstances
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Data assimilation with SURFEX

SURFEX Offline Data Assimilation (SODA)
> simplified Extended Kalman Filter

orographic friction

Snow processes :
Bulk to detailed
snow process
models

Aerosols:
chemical emission
aerosols, dust,

(@© Masson et al. 2013
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Summary

Data assimilation with SURFEX

SURFEX Offline Data Assimilation (SODA)
> simplified Extended Kalman Filter

> Interaction Soil Biosphere Atmosphere (ISBA):
diffusion scheme, 14 soil layers

orographic friction

Snow processes :
Bulk to detailed
snow process
models

Aerosols:
chemical emission
aerosols, dust,
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Data assimilation with SURFEX
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Observations: SCATSAR-SWI

a) 25km ASCAT SSM | Evening Coverage
MetOp-A ASCAT | 2017 07 23
-

c) Tkm SCATSAR-SWI | T=5 | Daily Coverage
Sentinel-1A+B & MetOp-A+B ASCAT | 2017 07 24
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b) 1km Sentinel-1 SSM | Full Day Coverage

Sentinel-1A+B | 2017 07 2
” "
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e grid sampling: 1.0 km*
e daily availability
{ ——— e vertical levels: 8

*provided freely via the Copernicus Global Land Service

(@© Bauer-Marschallinger et al. 2018
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Observation error: Triple Collocation Analysis

e Estimation of error variances
of soil moisture signal Oy

S — @ /Betrue + €
= o2

e Kalman gain:

K=BH'(HBH™ +R)!

Summary
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Observation error: Triple Collocation Analysis
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Observation error: Triple Collocation Analysis
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The data assimilation system

AROME

forecast SODA

e June 2018 (1 month spin-up)

e Austrian domain
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The data assimilation system

AROME
forecast SODA

June 2018 (1 month spin-up)
Austrian domain
e 25 km vs. 1.25 km

Global vs. local observation error
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Verification of soil moisture analysis

e water balance WB = RR — ET( T) Haslinger et al. 2016

e averaged over time & scaled to [0,1]

17d - 1cm 16d -» 10cm

19d -» 20cm 33d - 40cm 78d -» 60 cm

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
normalised water balance
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Verification of soil moisture analysis
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Verification of soil moisture analysis

e water balance WB = RR — ET(T) Haslinger et al. 2016

e averaged over time & scaled to [0,1]
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Verification against T,,, & HU,,, of Austrian TAWES stations

3.00 4 2500 m, local err.
® 2500 m, global err. L]
T 1250 m, local err. IS
5 2.759 o 1250m, globalerr. oo 3 e
s 2500 m --> 1250 m °° .
gg 2504 © 2500 m. new dynam. S . )
£ RS .
£ 225 o b
£ .o o
2,004 ? °s L =
w ;! tessdt’,
. ae®
Z 1754 .
L4 L]
.
1.50 fie
00 03 06 09 12 15 18 21 00 03 06 09 12
Time [UTC]

2500 m, local err.

1.0

® 2500 m, global err.

— 1250 m, local err.
4 054 ¢ 1250m globalerr.
2 Y 2500 m --> 1250 m
g ® 2500 m, new dynam.
2 0.0
£
5]
2
£ —0.54
o
0]
2 1.0
o

-1.54

00 0‘3 0‘6 0‘9 1‘2 1‘5 1‘8 2‘1 0‘0 03 06 09 12
Time [UTC]

Jasmin Vural | Assimilation of the SCATSAR-SWI with SURFEX: Resolution studies over Austria



Motivation

Surface model

Observations

DA system

Verification

Summary

8/10

Verification against T,,, & HU,,, of Austrian TAWES stations

2500 m, local er. °
= ® 2500 m, global err.
218 1250 m, local err. e
2 © 1250 m, global err. *
E 2500 m > 1250 m ® e .
£ 161 e 2500m, new dynam. .
] e ° e ®e o
= .
B 141 . y . -
[ s .
€ 1® LI .® .
12 ) §sct o=t o .
w 820 o e
2 ®6an’, .
10 o

= ot

00 03 06 09 12 15 8 21 00 03 06 09 12

Time [UTC]
2500 m, local err. )
= 10 ® 2500m, globalerr
2 10 1250 m, local err. L
= ® 1250 m, global err. P
£ 2500 m --> 1250 m e ®
2 ® 2500 m, new dynam. ac,
v 57
E e
©
Ev . .
0 - .

& : H
e L]
Q L]
@m -5

00 03 06 09 12 15 18 21 00 03 06 09 12

Time [UTC]

Jasmin Vural | Assimilation of the SCATSAR-SWI with SURFEX: Resolution studies over Austria



Motivation Surface model Observations DA system Verification Summary 8/10

Verification against T,,, & HU,,, of Austrian TAWES stations
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Verification against T,,, & HU,,, of Austrian TAWES stations

Global vs. local obs. error

e no dependency on altitude

e no dependency on land cover

2.5 km vs. 1.25 km

e improvement for day time

e degradation for night time

> adapted model dynamics

problematic when soil cool
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Verification against T,,, & HU,,, of Austrian TAWES stations

Taylor diagrams show clear improvement towards 1.25 km DA
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Summary & Outlook

e Observation error obtained with Triple Collocation Analysis
> Water balance: visible impact, unclear pattern

> NWP: almost no impact on Ty, & HUop,

e Increasing grid sampling to 1.25 km
> Water balance: small improvement
> NWP: — day time performance improved

— night time might profit of better model dynamics
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> Water balance: small improvement
> NWP: — day time performance improved

— night time might profit of better model dynamics
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Surface DA on 500 m

Run computations on European domain

v

Jasmin Vural | Assimilation of the SCATSAR-SWI with SURFEX: Resolution studies over Austria



	Motivation
	Surface model
	Observations
	DA system
	Verification
	Summary

