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Global and Regional Hypoxia Perspectives
Nitrogen Enrichment in the Pearl River
Variability of Dissolved Oxygen in Hong Kong
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Effects of winds Iin preventing hypoxia
formation in Hong Kong
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& Persistent

Source: UNEP, GEO Yearbook 2003 (Nairobi: 2004)

Dead Zone: Dissolved oxygen is <2 ml/L
UNEP (2006) estimated, ~200 dead zones in 2007.




Places suffered from Persistent Hypoxia
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a large area of hypoxia “dead zone” (20,000 km?)
(<2 O, mg/L)
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13,700 km?




e River-2, 200 km long
e Area -454, 000 km?
e 100 million people
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Pearl River
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What about dissolved oxygen in the
Pearl River estuarine influenced coast?



Dissolved O, does not drop to hypoxia!
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Seasonal hypoxia

coastal scale

However, there are local episodic
events of hypoxia



Some ecosystems can accommodate a
nutrient enrichment without showing
apparent eutrophication symptoms.

So, what makes the Pearl River
Estuary “robust” to N enrichment?

» Ecosystem Buffering



Impacts:
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» Seasonal scale event

» Episodic events



Seasonal Scale Event
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Physical processes induced by
monsoons and Pearl River
discharge
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Two Layer Opposite Flow Circulation

River Outflow

Estuarine/Coastal Plume

* High N Oceanic Water
*LowP Salt Wedge * High salinity
D e Cold water
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Winter

Summer

Water Masses:

Circulation:

Residence time:

Water Masses:

Circulation:

Residence time:
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to low river discharge
Downwelling

Longer
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Wind Episodic Events
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Figure showing EPD routine water sampling stations
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Temperature (°C)
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SM18, 24 h time series, August 2006:
Temperature
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SM18, 24 h time series, August 2006:
Salinity
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SM18, 24 h time series, August 2006:
Dissolved Oxygen
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Winds >6 m s was found to be a wind
event, which

--mixed the water column and nutrients

--caused a phytoplankton bloom iIn
summer In the Strait of Georgia

(Yinetal. 1997 MEPS).



Wind speed above 6 m s during 1979-1998
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Frequency for the month during 1979-1998
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Monthly accumulative frequency during 1979-1998
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Winds >6 m s-1

» frequently interrupts the water column
stratification, and mixes oxygen downwards

» prevents the formation of seasonal hypoxia in
the Pearl River influenced coastal waters.

» However, August Is vulnerable to episodic
events of hypoxia

Climate change — wind speed change: may trigger
more frequently occurrences of hypoxia events
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