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Possible impacts of climate change

—from offshore to the coastal and estuarine regions
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Background: Importance
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Background: coastal and climate change
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Background: large scale ocean basins and climate change

Hu et al., 2020
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演示者
演示文稿备注
Both china and Brazil are the countries with particularly large exposure. For example, in china, there are 37 million people exposed to a 1 in 100-year
flood , which accounts 3% of the Chinese population and 53% of the global exposure. Thus, it is important to understand the variation of coastal processes under the climate change. 
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Changes of Western Boundary Current (WBC)

a Climatology ocean current averaged from 0-1000 m
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» There are strong WBCs in
subtropical Oceans :
Kuroshio Current, Gulf
Stream, East Australia
Current, Agulhas Current

. and Brazial Current,

» Under global warming, the

~ KC, EAC and BC is projected

" to intensified.

» What's the impact?

Wang et al., 2015; Chen et al., 2019




Change of large scale ocean circulation
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演示者
演示文稿备注
Both china and Brazil are the countries with particularly large exposure. For example, in china, there are 37 million people exposed to a 1 in 100-year
flood , which accounts 3% of the Chinese population and 53% of the global exposure. Thus, it is important to understand the variation of coastal processes under the climate change. 



Water mass load onto the continental shelves

Chen et al.,, 2021

\Morc; than 90% of the total projected sea level rise over the
continental shelves of the China Seas will result from mass
contributions and only a minor contribution will result from
- local steric.
> Mean that global warming tend to push water mass onto
the continental shelves from the open oceans.
» So as the shallow sea near Brazil.
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Northward shift of tropical cyclone tracks over the North Pacific
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Abnormal salinity increase under strong north wind

20 R
15 - Salinity observed near the intake of
10 - M - Qingcaosha(QCS) reservoir
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演示者
演示文稿备注
In Feb 2014, we observed a record salinity near the intake of Qingcaosha reservoir. Corresponding the salinity increase from Feb 7 to 14, there is a strong and persistet northerly wind as shown in the middle picture. The north wind is downwelling, which leads a landward Ekman transports and water level setup as shown in the bottom picture. As a result, the salinity in crease in the northern channel of the Changjiang Estuary under the strong northerly wind events in the winter.   Using our model, we reproduce the extreme saltwater intrusion when driven the model with real wind. The abnormal saltwater intrusion disappears when the model driven by climatic wind.注意有两张图片重叠，在播放模式下，第一张先出现，然后点击下一张，第二张才会出现并将第一张覆盖住，下同。



Saltwater intrusion in the Changjiang Estuary
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Salinity difference when sea level rise 30 cm
(Tang et al..2020)

Modeled salinity during the winter/dry season


演示者
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In this picture, you are looking at the salinity distribution in the Changjiang Estuary. The three black dots are the reservoirs, which intake Changjiang fresh water supplying to Shanghai City and more than 70% of the drinking water of Shanghai city comes from these reservoirs. However, in the winter when the river is low, the saltwater intrusion will happen and when the salinity at the intake of reservoirs is higher than 0.45, the intake gate will close. The left picture shows the winter salinity distribution by our numerical model. Our model results show that there is a significant salinity increase when the sea level rise 30 cm as the right picture shows.



1.Background

2.Climate change—QOcean Basins — coastal processes

Ocean circulation& Sea Level ;

L. » |

Tropical cyclones& Salt water intrusion

3. Discussion

_?' DEPARTMENT OF ATMOSPHERIC AND OCEANIC SCIENCES

=4/ FUDAN UNIVERSITY \g



Discussion

Large scale ocean
circulation/water mass change

Coastal processes(sea
level change/saltwater

- =4 / intrusion)

TC changes (track
shift/increasing intensity)
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Discussion

1.Although we discuss the coastal processes under
climate change today, the linkages among
climate change, basm scale ocean and coast are
very important.

2.We need to pay more attentlon the ways that the
climate change affects coast processes.
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