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Outline

= Which features of a seasonal forecast are relevant to be useful for
inland waterway transport (IWT)?

* Which forecast methods do we investigate and how do our preliminary
results look like?

= How do we intend to evaluate the usefulness of our seasonal forecast
products for IWT?
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The German Waterways — Overview
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The German Waterways — Transport *

70 % of the German waterways are of inter-
national relevance.

River Rhine 1s one of the most frequented
inland waterways in the world.

240 million tons per year are carried by IW'T.

Strengthening of IWT is necessary to handle
the continuing transport growth
economically and ecological sustainably.

Low flows are the main hydrological impact
on the reliability of IWT
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= |arge-sized vessel

Transport costs

= medium-sized vessel

= small-sized vessel

Tmin Fairway depth _>
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The German Waterways — Hydrology |
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Navigation-related seasonal forecasts

Objectives:

* short-term: optimization of load capacity (avoid lighterage)

» seasonal: optimization of timing of trips, warehousing, fleet structure, modal split

Requirements:

» predictand of particular interest: water level (= discharge + riverbed morphology)
= variables (not primarily threshold-oriented):
" aggregation to (mean) monthly values (instead of instantaneous values)
» focus: mean discharge (MQ), lowest 7-day mean discharge (MN7Q), also HSQ

= forecast locations: specific gauges representing navigational conditions of different
waterway sections (focus on ,,bottlenecks*)

= all-the-year forecast service (focus on months prior to typical low flow periods)
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SNOW

SOIL

bfge=

Impact on seasonal forecast skill
a VI

Relative contribution of snow and soil water using ESP modifications

original ESP ESP ESP
(,,perfect initial conditions) (,,perfect” snow, soil norm)  (,,perfect” soil, snow norm)

1080 ensemble hindcasts (30 years x 12 initialisation points x 3 ESP-variants)
(period: 1976 — 2005)
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Impact on seasonal forecast skill

Relative contribution of snow and soil water to predictability
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ESP ESP

(soil norm)

ESP
(snow norm)

Impact on seasonal forecast skill

Relative contribution of snow and soil water to predictability
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aANI
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validation

Forecast approaches

validation
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Preliminary results

= ESP-approach (resampling of ERA-Interim), lead: 6 months

» reference: climatological discharges
(current information applied by navigational users)

1.5

Gauge Kaub / Rhine

Ratio of MSE [/]
1.0

05

0.0

1.5

Gauge Barby / Elbe

1.5

Gauge Hofkirchen / Danube

1.0

Ratio of MSE [ /]

0.5

0.0

T

1.0

.......
nnnnnnnnn

-

05

Ratio of MSE [/]

0.0

T T T T T T T T T
c o = = > c 35 O o
T © & 2 @ 53 3 3 o
S L = < s 5 I 0

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May -

May




Ratio of MSE [/]

Bundesanstalt fiir
Gewiisserkunde e

Preliminary results *
CAV/

* added value of ECMWFEF's seasonal meteo-forecasts . BEAYSr
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Current low flow situation |
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= since beginning of July the German waterways are affected by low flows

i 8 Solner Ctadt-Anseiger

Rhein-BergfOberberg | Rhein-Sieg/Bonn | Rhein-Erft | Euskirchen-Eifel | Leverkl

1. MONAT 0,99 € WETTER BILD.SHOP
Themen: City Outlet Bad Miinstereifel | Die marode Leverkusener Briicke | mo e A4
DRESDEN ot
NRV\’v # BllDplus NEWS POLITIK GELD UNTERHALTUNG SPORT BUNDESLIGA LIFESTYLE RATGEBER REISE A
Aktuelle Nachrichten aus NRW und der Landeshauptstadt Diisseldo 1. MONAT 0,99 € WETTER BILD.SHOP
11.09.2015 - 14:15 UHR HOME » REGIONAL » DRESDEN AKTUELL » DRESDEN » PEGEL DER ELBE BEI DRESDEN BE!I DRAMATISCHEN 67 ZE
o me o -
Ll Vorlesen ..
PEGEL BEI DRAMATISCHEN 67 ZENTIMETERN HAMBURG

KEINE GR SEN LADUNGEN MEHR MOGLICH

@ BllDplus NEWS POLITIK GELD UNTERHALTUNG SPORT BUNDESLIGA LIFESTYLE RATGEBER REISE AUTO DIGITAL

11.09.2015 - 14:14 UHR HOME » REGIONAL ) DRESDEN AKTUELL » DRESDEN » HISTORISCHER NIEDRIG-PEGEL: TROCKNET DIE ELBE AUS?

Rhein-Schifffahrt ist wegen wer hat der Elbe blﬂﬁ

Niedrigwasser eingeschrinkt

den Stopsel gezogen

HISTORISCHER NIEDRIG-PEGEL

Trocknet die Elbe aus?

Der Rhein in Kéln fihrt zurzeit sehr wenig

Die Schifffahrt auf dem Rhein hat derzeit mit niedrigen
Pegelstinden zu kimpfen. Weil die Fahrrinne nicht tief genug ist,
miissen grofie Containerschiffe weniger Ladung aufnehmen.

Wo ist nur das Wasser hin? Statt des kiihlen Nass sieht man in der Elbe bei Dresden nur trockenes Gerdll
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* since beginning of July the German waterways are affected by low flows

Current low flow situation

= cause: prolonged rain shortage since March / April and very high temperatures
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Preliminary results low flow 2015
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Preliminary results low flow 2015
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long-term mean: 1504 m*/'s (MoMQ 45, 5015)
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User-related validation
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WAV

* transformation of forecasted discharges/water levels into transport costs (€/ton)

= coupling of hydrological forecasts to a cost-structure model developed by the
Development Centre for Ship Technology and Transport Systems (DST)

= modelling different cost components (for 7 representative vessel types):
- fixed costs (investment, insurance, labour costs)

- variable costs (fuel, lubrication)

- forecast induced costs (lighterage, standby-time, further transport by truck, ...
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* transformation of forecasted discharges/water levels into transport costs (€/ton)

User-related validation

= coupling of hydrological forecasts to a cost-structure model developed by the
Development Centre for Ship Technology and Transport Systems (DST)

= modelling different cost components (for 7 representative vessel types):
- fixed costs (investment, insurance, labour costs)
- variable costs (fuel, lubrication)
- forecast induced costs (lighterage, standby-time, further transport by truck, ...)

» To-Do: extend model for seasonal influencing factors (e.g. flexible fleet structure)
= advantages:

= offering objective evidence of forecast value for IWT
(in addition to direct stakeholder interaction)

= serves as eye-catcher for potential user (even if they critize some assumptions)
= compared to hydrological forecast computationally cheap

= expendable to additional cost components Folie 19
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* [WT is an often negleted user of hydrological forecasts requiring seasonal
forecasting services for the navigation-related gauging stations.

Summary

* Therefore BfG set-up different pre-operational prototypes for the German
waterways using different methods (internal use in current drought situation).

* Despite all uncertainties using ECMWF-SEAS shows relevant improvements
compared to ESP and climatology for the navigation relevant forecast moths

= Statistical approach currently developed by AWI gives promising results, careful
evaluation of predictors and intercomparison within the coming months

= Next steps: Investigation of potential methods to combine the methods and design
of final forecast products suitable for IWT

= Participation in 2 European projects related to seasonal forecasting:

FUPORIAS (stakeholder, case-study) e

* Final aim: offering the first operational seasonal forecasting service for the
German waterways (end of 2016 / beginning of 2017) Folic 20
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