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Introduction blg=:

The Federal Institute of Hydrology (BfG) is ...

a higher authority of the Federal Republic of Germany
under the jurisdiction of the

Federal Ministry of Transport, Building and Housing
(BMVBS)

run by approximately 300 members of staff (1/3 scientists)
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The Federal Waterways

Water quantity
Water quality
Ecology

Workshop on European Satellite Snow M

v Bundesanstalt fiir

$,
B Gewiisserkunde ’
| ’

ensburg

_1%/

& iel-

a&e Rends~ e

Tonning burg Hollanau\ izt
= > Y,
C-&/ciger KIE\/ (

y

Lubeck g~ —-ROSTOCK
*, 3

&
0*.
,éfu ns-
bm:el e

Krilckay

«
'
o & A Wismar

9
o =~
k Hamb:
AUI’iICH\’l‘VIIhnIms“ 'B’emw? - § \ SZCZECIN
— s e Eod aven_o) ( "Y* naven piane), S ‘\0 (STETTIN)
Delfzijl en i

)\ (NORDWEST]

2

O
GRONINGEN m
¢
&
’ g
Meppen z Eberswalde
~~J B & (Berlin
3
- So
N - A Og.e-
\ e
L4

Minden

. Osnabriick

¢ Hann
e

Koblenz,
*
>y 2
O '0\“
! St. Goar b
\1 Bingene¢ @
-
MAINZ
b Trier ~
SUDWEST

-~

Saarbriicken

*
Heidelberg

~ 0

O KARLS-
“~fo RUHE
Neuburgweie!

-

=103605

(o} Y\@\“ Stuttgar L € ]
Passau©O~

STRASBOURG

Ulm lo)
O/ AUGSBURG

MUNCHEN ¥
Q ’
oBreisach ) L\
*
Freiburg \,
sr
- ? X In
<A \\\\ Y=aamg Y
[Schl J % N, == \J
T -7 BAsEL \, L 2 = ~
- Pl -l
= 7 -5/
\ ' (355

4 Regensburg Sitz eines Wasser- und Schifffahrtsamtes
® WURZBURG Sitz einer Wasser- und Schifffahrtsdirektion

slide 3




Bundesanstalt fiir
Gewiisserkunde

Hydrological Extremes in bfg

Central Europe River basins

Mittel- und

Niederrhein
1993
1995
2003

Alpen- und

Hochrhein
1999
2005
2007




Bundesanstalt fiir
Gewiisserkunde

Objectives — Water Quantity -

Monitoring of water resources
Climate impact studies
Short to medium range forecasts (low water)
Seasonal predictions

Understanding hydrological processes
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Forecasting Systems BfG bfo e

Hochwasser-

Vorhersagezentrale
Bundesanstalt fiir Frankfurt (Oder)
Gewisserkunde, (BB)

Koblenz

Low flow ForecasN
Rhein und Donau
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Vorhersage Grenzoder
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zentrum Rhein, |( wavos Main R ?&g;l]efl;lg)
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g NW-/MW- und HW-
(WSV + RLP) WA\g..saar . Ny | Vorhersage Elbe u.
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= 7 gauging stations __,“"{;\E;nmerich

*be 7

* Forecasting horizon: +96 hours
(since 2008)

» Forecasting time: 7:00

* Daily Forecast: Water level at
gauge Duisburg-Ruhrort < 400cm

(begin of severe restrictions for navigation)

= Dissemination via email and
Internet (ELWIS) till 08:30
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Background: Bl s

v
Ruhrort'®

ForecaSting SyStem Dusseldorf A

Neubriick V
Koln nden

HBV-Model (in FEWS)

- Hourly model, new calibration
- operated in FEWS-B1G

- export at 14 locations
(lateral input to SOBEK)

SOBEK-Model (in WAVOS)

Legende
River

Forecast station

- new calibration, current retention
measures

Lateral Input

Hydrodynamic
Model Stretch
Hydrological
Model districts

- no dike overtopping
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Shortcomings/Points of action: bfg e
Uncertainties of snow modelling

4000
Winter 2010/2011
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Shortcomings/Points of action: bfo e
Uncertainties of snow modelling
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TTTTTTTTTTTT
ooooooooo

 Production of satellite derived estimates of

rainfall
SNOW

so1l moisture

* Validation of H-SAF products versus in situ
measurements

* Hydrological Validation of H-SAF products by
data assimilation & hydrological modelling
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The EUMETSAT

OOOOOOOOO & HSAF bfo e
==  H-SAF SNOW Products
Name Content Geometry & | Data source [ Format Period
resolution
SN-OBS-1 Snow Meteosat H-SAF FTP | HDF5 10/2010 —
detection by | projection 10/2011 (OR)
H-SAF H10 VIS/IR 5 km
SN-OBS-2 |Snow status Lat./long. H-SAF FTP | grib 10/2010 —
H-SAF H11 | (dry/wet) by |  0.25 deg 10/2011 (OR)
MW
SN-OBS-3 Effective Lat./long. H-SAF FTP | grib 10/2009 —
H-SAF H12 | show cover 0.05 deg 09/2010 (ORR)
by VIS/IR
SN-OBS-4 | Snow water Lat./long. H-SAF FTP | grib 10/2009 —
H-SAF H13 |equivalent by| 4 55 deg 09/2010 (ORR)
MW '
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o Operational
1yd \ ogy a dW
Management

~+|&usar  Station data (DWD) bfg e

» Snow depth
(n ~1000 +1000)

e Snow water
equivalent

(n ~600)

* Alr temperature
for delineation
of snow status

(dry / wet)
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P Olal‘ Vl CW PI’O duCtS bfg Bt

Products Examples (image product available via Polar View User FTP) Geometry Operatlonal prod ucts .
Name and and
description Resolution

River Rhine coverage
(2010-2011)

Additional products:

« SWE results ,,Upper

|:| Snow Cover

. Snow Free Da n u be“

[l Snow Line

« WET-snow detection
Demo Germany

Mo Infarmation
)

%0

S

Workshop on European Satellite Snow Monitoring Perspectives, 4. — 5.12.2012, Darmstadt slide 14

Polar View




Comparision

H10

&

Polar View

Probability of detection

Avalueof 1 is best.

False alarm ratio

Avalueof 0 is best.

H10

Flat and
Mountain

Polar View

Mountain

Flat and

POD

0.861

0.971

FAR

0.183

0.100 to 1)

POFD

0.016

0.008  pest.

ACC

0.975

0.991

Csli

0.722

0.876

HSS

0.825

0.929

Workshop on European Satellite Snow Monitoring

1,000

0,900
0,800 A
0,700
0,600
0,500
0,400
0,300

0,200
0,100

0,000

B Folar View

EH10

1,000
0,500 -
0,800
0,700 A
0,600 -
0,500 -
0,400 -
0,300

0,200 -
0,100

0,000 -

FAR

Okt 10 MNov 10 Dez 10 Jan 11 Feb11 Mrzll Apr1l Mai 11

W Folar View

WH10

1,000
0,580 -
0,360 -
0,540
0,520 -
0,500 -
0,880 -
0,860

0,840 -
0,820

0,800 -

B Folar View

WH10




The EUMETSAT
Network of

~=|ensar Example Case Studies  bfgee-

Support to Operational

Date 5.1.2011 8.1.2011 10.1.2011

SNOW
cLrounp
® LAND

STAS
}'?' o

. n'.‘j“gr}!?‘.. o

Diry Snow

Wet Snow
Cloud
Land
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The EUMETSAT
ooooooooo

Satelite Application
Facilities

Support to Operational
Hydrology and Water
Management

Hydrological Validation

Precipitation (different time and spatial scales)

Bundesanstalt fiir
Gewiisserkunde

H-SAF RADOLAN SYNOP REGNIE
Satellite radar data station data SYNOP
products Precip. raster data
L il L J —
st:t?i)lrl’lct)tha # Accum_ulation over _24 hours and I- Co:‘ln(;tilt?(l)ns
LT aggregation to subbasins area means SP. SM. ...
Jl Jl Jl
Rainfall-runoff-model: HBV Rhine 1d
Il 11 Il Il
simulated simulated simulated | | simulated observed
discharge discharge discharge | | discharge discharge
snow snow Snow
soil water soil water soil water

H-SAF derived and in situ measured precipitation data-sets were cumulated
over 24h and aggregated to subbasin area means as forcing for the HBV
conceptual hydrological model operated in daily mode
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The EUMETSAT
letwork of

5= & HsAF - Hydrological Validation bfomes

Catchment: River Rhine
Area: 185,300 km?

Length: 1233 km

Elevations: 100 to 3600 m a.s.l.

Hydrology and Water
Management

Land cover:
« forest (33%)

meadows & agricultural
crop lands (28%)

pasture (27%)

built-up areas & roads (6%)

water, vineyards & fruit growing,
fallow & bare ground and glaciers
(< 5%)

57 B T
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The EUMETSAT
NNNNNN

==& HsAF  Hydrological Validation bfg s

Hydrological Model: e.g. HBV-SMHI

P—E—Rz%[SWE+SM +UZ +LZ]

P precipitation

E evapotranspiration

R runoff

SWE snow water equivalent
SM soil moisture

Uz upper runoff zone

LZ lower runoff zone

lakes lake volume

Fieure 2-1. Schematic presentation of the HBV model for one subbasin.
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The EUMETSAT

T @A Example Reference run  bfg==:

nnnnnnn

Schwuerbitz/Main (HBV134-SYNOP)
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Next Step DA (station and sat. data)  bfg

Schwuerbitz/Main (HBV134-SYNOP)

Bundesanstalt fiir
Gewiisserkunde
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User Requirements bfgee

* Define generic user groups and 1dentify general
requirements e.g.

— Advanced User (quantitative use, proc. level 1)

— Intermediate User (quantitative & qualitative use,
processing level 2)

— Informative User  (qualitative use, proc. level 3)

* Further general requirements
physical feasible products

spatial & temporal resolution
availability (e. g. cloud coverage) & thematic issue
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TTTTTTTTTTTT

ooooooooo
Satellit e Application
Facilities Bundesanstalt fiir
Gewiisserkunde

Support to Operational
Hydrology and Water
Management

Thank you
for your attention
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Outlook

From HBV134 to LARSIM-ME
From daily to hourly model

Framework for Assimilating
- Discharge (gauging stations)
— Soll moisture data
— Snow data

Workshop on European Satellite Snow Monitoring Perspectives, 4. —5.12.2012, Darmstadt

Bundesanstalt fiir
Gewiisserkunde
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Large Area SIMulation Model

LARSIM

Mitteleuropa
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Hydrological Validation bfg e
H-SAF Products

134 subbasins =2 ~100 basins
Selection of basins and sub basins

7 gauges at River Rhine river
(~ 100,000 km?)

11 gauges of Rhine river tributaries
(~ 20,000 km?)

48 gauges head water catchments
(~ 1,500 km?)
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Reference run bfg e

Schwuerbitz/Main (HBV134-SYNOP)

500 S ~ipi O
1 Ul “@
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Reference run bfg e

River Rhine basin (HBV134-SYNOP)
120

100

80

SWE [mm]

60 KJ

40

T~ |
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Workshop on European Satellite Snow Monitoring Perspectives, 4. — 5.12.2012, Darmstadt slide 28




River basins of Central Europe bfg“"“/

5°E
|

=551

457N
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