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Actual data assimilation projectsat ZAMG

* SURFEX with ASCAT data

* CANARI / CANARI+3DVAR

* 3DVAR with GPS data




Actual data assimilation projectsat ZAMG

* SURFEX with ASCAT data




SURFEX (SURFace EXternalisée)

* assimilation based on the Simplified Extended Kalman Filter (EKF)
* version: 4.8

* prognostic variables: wg, w2, Ts, T2

* datato assimilate: soil moisture, T2M, RH2M

* data screening: CDF matching, quality flags

* 6hourly assimilation cycle every 6 hours
* offline mode




SURFEX /ASCAT

mean ASCAT soil moisture for January-June 2010 dvanced terometer
' on board METOP

polar orbiting satellite
active Scatterometer
microwave spectrum
(A=5.7cm)

gpatial resolution: 25km
temporal resolution: ~1.5d
Data availability: ~2 hours
after the measurement

soil moisture valuesvalid
for 0O-2cm depth

http://www.zamg.ac.at/satweb/Kunden/HSAF _products/hQ7/
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results

analysis increments

ANAL_INCR WGI 20100720-20100730
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results

Case study of a severe thunderstorm in Viennaon July 23rd, 2009

INCA Precip. Analysis [mm] 20090724 00 UTC, 06 h sum

INCA precipitation analysis <l
23.7.2009, 18-00UTC ¥ z

T data assimilated
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Station verification:
period: 20090720 - 20090730
run: OPER 00 ws EX42 00
stations: 58
paranmeter: 2m temperature

mMAE OPER 00 —¥—
mBIAS OPER 00 —— 409
mRMSE OPER 00 —&—
mMAE EX42 00 —¥—
mBIAS EX42 00 ——
mRMSE EX42 00 —&—

24 27

forecast time [h]
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Station verification:
period: 20090720 - 20090730
run: OPER 00 vs EX42 00
stations: 58 20.00
paraneter: 2m relative humidity

mMAE OPER 00 —¥—
mBIAS OPER 00 —i—
mRMSE OPER 00 —— o o0
mMAE EX42 00 —%—
mBIAS EX42 00 ——
mRMSE EX42 00 —&—

forecast time [h]
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SURFEX

+ improvement for single events
+ Preoperational test suite istechnically ready to start

- BIAS correction needs to be improved
- boundary layer istoo moist on average — RH2M
- too much convective initiation

— further tuning of the model is required




Actual data assimilation projectsat ZAMG

* CANARI / CANARI+3DVAR




CANARI (Code d’ Analyse Nécessaire a ARPEGE pour
ses Rejets et son I nitialisation)

* cy32t1 for assimilation
* cy35t1 for forecast (927/001/FPQOS)

* assimilated parameters. T2M, RH2M (OPLACE and ZAMG database)

* prognostic variables. SURFRESERV.EAU
SURFTEMPERATURE
SURFRESERV.NEIGE
SURFRESERV.INTER
SURFRESERV.GLACE
PROFTEMPERATURE
PROFRESERV.EAU

PROFRESERV.GLACE




CANARI

ARL verification - 92, DT: 0€ h event type: EXAL
period: 20100124 — 20100208 total: 183
donain Of: 10¥M CESTENEE ICH SESHMT . A [oha—yes, H 188
lon: 08.650 — 17.30 B [oba— no, : (k]
lat: d6.10 — 449,20 :
gridpodnts: 18792 [HR x 343 H aaa
oy, dy— 10km

AMPLITODE ICOEE A [—2-42):
I: pmcfmat GPF Lorwapet
—2: oFT ondecwstinpted
+3: GPF cymrmptioptmd

ATATIATICE for A:
EX41 X114
b.62 b.60
1.22
1.d4
2,00
-1.84

ATADCIOLE SCONE 8 [-2:43]:
0: psrfwat struoctore formapat
—0: ckimats toc mnpll pegked
+1: cbmats too lLpogwfElgt

ATATIATICE £ox 8:
EX41
oA o.130
atdmar o.80
rax 0.64
e 1.498
min —=1.30

LOCKTION SCORE Lo [0-+27: 2
i: perfect location forscast
+2: wrong center of Total Maas
and/ or Center [T of 15

objects relative to TOM

ATATISTICE £=x L:
EX41 EX113
rman 0.34
mtdmar o.1139 0.113
rax o.od o0.o4
e n.a87 o.81
min o.03 o.o3




CANARI

2m temperature [58 stations)

mMAE EX41 00 —%—
mBIAS EX41 00 —— 4 o0
mRMSE EX41 00 —&—
mMAE EX19 00 —%—
mBIAS EX19 00 —#—
mRMSE EX19 00 —S—
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]
forecast ime [h] ‘
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CANARI

mMAE EX41 00 —#%—
mBIAS EX41 00 —8—

mRMSE EX41 00 —&— .

mMAE EX19 00 —#—
mBIAS EX19 00 —8—
mRMSE EX19 00 —=—
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forecast ime [h]
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CANARI

SAL verification FORECHRST RRNGE: 0 — 72, DT: 0é h Ex2f
pericd: 30100124 — 20100208 1: 193
danain 0f8: 10¥M_CESTEERE ICH SESAMT - A [oba—ye=a, H 184
lon: 048.50 - 17.30 E [oba— no,
lat- 46,10 — 49,20 & [oba—ye=a,
gridpodnta: 1992 [ x 34) D [oba— no,
day dy— 10km

AMPLITODE ACOHE A [—-2:-43]:

0: pmcfwat TP Lorwapet
=2: oFF ondecwptimpted
+2: QPP cymrmptioptmd

ATRTIATICE for A:
EX20 x4
b.&0 n.60
1,22 1,82
1.44 1.449
2,00 2.00
—1l.94 -1.499

ATADCIORE SCONE 8 [-2:43]:
0: pscfwat structorw formapat
3 Chkjmwats toco mupllfpepked
+3: chbjmats too lpogw fElgt

ATATIATICE £ox 8:
EX20
oman o.3n
abdmar o0.79
o.&3
1.198
-1.34

LOCKTION SCORE Lo [0-+27:
i: perfect location Sorscast
+2: wrong center of Total Masa
and/ or Center [T3) of 15
obj=cts relative to TOM

ATRTISTICY £=ox L:
EXan X118
man 0-34
atdmar o.113 0.113
o.o4 on.od
o.30 0.91
o.o3 o0.o3




CANARI

results

Im temperature (16 stations)

mMAE EX20 00 —#%—
mBIAS EX20 00 —8— 4 nn
mBEMSE EX20 00 —&—
mMAE EX19 D0 —#—
mBIAS EX19 00 —8—
mRMSE EX19 00 —=—

1 & i i & 1 1 i
21 2 27 30 33 36 39 42 45

]
formcast ime [h] ‘
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CANARI

results

mMAE EX20 00 —#%—
mBLAS EX20 00 —i—
mBEMSE EX20 00 —&— |
mMAE EX19 D0 —#— '
mBIAS EX19 00 —8—
mRMSE EX19 00 —=—

L1 1 1 1 1 & i & 4 1 |
12 15 18 21 24 27 30 33 36 39 42 45 48 51

]
forecast ime [h] ‘
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CANARI

results : snow cover

SNOW CANARI 2010020800+00h SNOW OPER 2010020800+00h kg/m?

260
250 i
kil 260.000
250.00C JIRUE

0.0 10.000
JijL
5.000

5.000
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CANARI

+ preoperational cycle isworking since 2010
+ combined with 3ADVAR
+ Improvement for 2m & precipitation forecasts

+ tests with cy36t1 started

- SNOW cover in winter
- no long time verification for winter




Thank you for your attention!

stefan.schneider@zamg.ac.at




Surface assimilation:
SYNOP+TAWES: T2m, RH2m (OPLACE/ZAMG database)

3D-Var:
SYNOP+TAWES: @, Tom, RH2m (ZAMG database)

SHIP: U, V, T, RH, ® (ZAMG database)

TEMP: U, V, T, q, ® (OPLACE data)

AIREP: U, V, T (OPLACE data)

Windprofiler: U, V (OPLACE data)

SAT (ATOVS, AMSU-A/B): Radiance (OPLACE data)
SAT (GEOWIND): U, V (OPLACE data)
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