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Maritime transport is the backbone of international
trade & the global economy.

-
] Over 80% of the volume of international trade in goods
‘ ‘ 0 r I n 0 ™ is carried by sea, and the percentage is even higher for
most developing countries.

UNCTAD's Review of Maritime Transport 2023 includes

REVIEW
OF MARITIME : s %
TRANSPORT a special chapter on shipping decarbonization.

transition TRANSPORT

— carried by sea, and the percentage is even higher for most
developing countries.”

“Over 80% of the volume of international trade in goods is g BEVIEW

Figure 1.5 International maritime trade by cargo type, selected years
(billions of tons loaded)
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Singapore

Shanghai ; Shanghai

Figure 1: Aerial photographs of some of the world’s largest port cities : Rotterdam, Singapore and Shanghai. Left
column, view in 1984 (earliest available image); right column, view in 2022. Source: Google Earth.
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River Rhine

= In 2018 extreme drought caused
the discharge at Lobith to be below
ALD (1020 m?/s) for 124 days

= Vessel operators needed to reduce
cargo load to avoid running
aground

= Reduced loads mean more trips
are needed to move the same
amount of cargo

= Despite the increased number of
trips, the total transported amount
of cargo declined

= German research estimates that
tangible losses from extreme
weather events amounts to at least
EUR 80 billion since 2018

= We need to simulate what is likely

to happen in order to formulate
rational policies
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Panama canal

The Panama Canal handles
between 13,000 and 14,000 transits
per year (app. 40 ships per day)

The region is increasingly
confronted with droughts, putting
pressure on the use of fresh water
(drinking water vs shipping)

The PCA can take various
measures, e.g., fixed and variable
freshwater surcharges (up to 10%),
official maximum drafts
(neopanamax, panamax), fixed
number of transit slots

In 2022, an average of 40 ships
passed through the canal each day.
In 2023 this has been lowered to 32
to save water.

The limits on daily vessel transits
and drafts are set to continue for
another 10 months, officials
announced in August 2023.
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Gatun Lake Levels

—— Gatun Lake Level (ft)

;5| Gatun Lake (425 km?) = 1.2 x Oosterschelde (350 km?)
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data: EVTMS Panama Canal Authority, image: by Van Koningsveld, licenced under CC BY-SA 4.0
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Parana river

= The Parana has recently suffered
severe droughts. The river is the key
waterway for the export of grains
and soy from South America via Rio
de la Plata.

= Since mid 2019 continuing drought
has caused the river discharge to
drop from a ‘normal’ minimum of
14,000 m3/s to just 7,000 m3/s

= The low water levels are causing
problems for hydroelectric energy
production. Towns along the river
are struggling to get fresh water
and catch fish.

= Waterborne transport is hampered
as ships are not able to load up
fully in case they run aground, and
cargo has to be rerouted
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ITALY'S PO DELTA'S
RACE AGAINST A
CHANGING CLIMATE

AY ©OS © serusas mrs asrrcie

The Po River of Italy winds its way through a fragile
region deeply impacted by climate change - the
Mediterrane compelling call

sponses Lo the

s its waters wane, 2

Lo action emerges, urging innovativ

increasingly capricious nature of weather.

As the sun sets, its rays cast vibrant shades of yellow across the
vast expanse of the Po Delta, highlighting the ric
that float in the scarce wa gers in the cana

Elisa Moretto, a rice farmer from Italy's Veneto regi

family heritage linked Lo this crop, as depicted by a

proudly displayed in her shop. E WL

kilometres from the Delta, cultivates 46 hectares of five distinct

rice varictics. in the small Po Dl region

UKriver levels already at record lows
forecast to be ‘devastated’ by dry spring

Campaigners say government and water companies have not done
enough to conserve water supplies

@ The River Wye at Hereford, which is very low after a dry winter. Photograph: Steven May/Alamy

River levels across the UK have been at record lows and are likely to be
“devastated”, as new data forecasts broadly dry weather until at least May.

Campaigners have said the government and water companies have not done
enough to conserve water supplies by building reservoirs and fixing leaks, as
months of low rainfall could cause some areas to run out of water.

Europe Is Drying Up

After unusually low amounts of rain and snow this winter, the continent faces a severe water shortage.

PHOTOGRAPH: WATTHIEU RONDEL/BLODMBERG/GETTY IWAGES
The European Drought Observatory tracks indicators of drought across the continent,
including from satellite measurements, and suggests that vast regions are far drier than

they should be. “Honestly, all over Central Europe, this issue, it's a widespread

problem,” says Carmelo Cammalleri at the Polytechnic University of Milan.

Current drought conditions

[ LIy Canadi
Canadian Drought Monitor Conditions as of August 31, 2023
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China drought causes Yangtze to dry up,
sparking shortage of hydropower
Nationwide alert issued with south-west especially badly hit, as

major companies forced to suspend work

00:01:08

@< China: world's third largest river dries up in drought - video

A record-breaking drought has caused some rivers in China - including parts
of the Yangtze - to dry up, affecting hydropower, halting shipping, and
forcing major companies to suspend operations.

A nationwide drought alert was issued on Friday as a long-running and
severe heatwave in China’s heavily populated south-west was forecast to
continue well into September.

News / Drought threatens return of shipping disruption on US waterways
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Technical
Summary

Climate Change 2021
The Physical Science Basis
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IPCC’s AR6 Reports

According to the IPCC AR6 Technical Summary report:
https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC AR6 WGI TS.pdf

‘Human influence on the climate system is now an established fact’ (p.41)

“Global water cycle: The AR5 assessed that anthropogenic influences have likely affected the global water
cycle since 1960. The dedicated chapter in the AR6 WGI (Chapter 8) concludes with high confidence that
human-caused climate change has driven detectable changes in the global water cycle since the mid-20th
century, with a better understanding of the response to aerosol and greenhouse gas changes. The AR6 WGI
further projects with high confidence an increase in the variability of the water cycle in most regions of
the world and under all emissions scenarios. (Box 17 T5.6)” (p.42)

“Extreme events: The AR5 assessed that human influence had been detected in changes in some climate
extremes. A dedicated chapter in the AR6 (Chapter 11) concludes that it is now an established fact that
human-induced greenhouse gas emissions have led to an increased frequency and/or intensity of some
weather and climate extremes since 1850, in particular for temperature extremes. Evidence of observed
changes and attribution to human influence has strengthened for several types of extremes since AR5, in
particular for extreme precipitation, droughts, tropical cyclones and compound extremes (including fire
weather). (Sections TS.1.2 and TS.2.1, Box TS5.10)” (p.42)

Searching for words like ‘ports’, ‘waterways’, ‘water transport’ and ‘logistics’ returns zero hits in both the
“Technical Summary” (112 pages) and the full report on “The Physical Science Basis” (2409 pages)


https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_TS.pdf
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There is a lot of attention for the impact of
shipping on the climate (emissions)

But there is insufficient attention for the
impact of the climate on shipping
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W N\ Clearly changes in the water system affect
TS (parts of) the waterborne supply chains

These impacts can cause cascading effects
sometimes hundreds of kilometers away

In Delft we therefore focus our
Ports'and \Waterways research on:

‘the interaction between
waterborne supply chains
and the physical environment”

NB: Non-linear feedbacks and system-scale knock-on effects
make it extremely risky to design interventions on intuition only



Digital Twin - waterways
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Key take aways!

« Water transport and (global) economic development are closely
related (even though benefits may not be equally distributed)

« There is a lot of attention for the “impact of shipping on the climate”
(emissions), but much less for the “impact of the climate on shipping”

« The climate is changing, this change is going to impact water transport,
and this impact is going to have economic consequences

. My plea is this:
Economies around the world need to analyze their vulnerability to this climate impact (stress
tests using an integral approach)
—  Concrete interventions in the water system need to be considered and prepared (this
requires the system thinking described, but also prepations in governance and funding)
— Don't stop at the level of studies, but actively plan for implementation (large interventions
TU Delft take years to implement, there could be less time than we think)
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Environment Global Economy The Cimate and Health Nexus,

Supply Chain Disruption: /An underestimated climate impact?

Waterborne transport is critical to the global economy, and the histeric 2022 droughts exposed how vulnerable inland
shipping can be to water shortage. This raises concerns over a climate impact that so far seems to have been
underestimated: supply chain disruption.

Published Nov 01, 2022
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Recoding our understanding of
The OECD Forum Network is a space for experts and thought leaders—from around the world RBC in science, tech, and...
and all parts of society— to discuss and develop solutions now and for the future. Aiming to
foster the fruitful exchange of expertise and perspectives across fields, opinions expressed do Health & Well-being
not necessarily represent the views of the OECD. What Can We All Do to Help
Prevent the Silent Pandemic?

How the OECD is helping to
combat child sexual exploitatio...
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Available at via https://textbooks.open.tudelft.nl
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Our current open textbooks!
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