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Pearl River Estuary



Pearl River Estuarine Coastal Plume
(Satellite Photos)



Pearl River Estuary & Hong Kong
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Hong Kong Setting

Spatial and temporal variabilitySpatial and temporal variability
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Temporal Components

1)1) Dry Season Dry Season 
-- low rainfall, lower T, higher S, clear waterlow rainfall, lower T, higher S, clear water

2)2) Wet SeasonWet Season
-- high rainfall, high T, lower S, turbid waterhigh rainfall, high T, lower S, turbid water
-- high Pearl River discharge + other runoffhigh Pearl River discharge + other runoff
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Estuarine Circulation in the Pearl River Estuary and 
Coastal Waters of Hong Kong

River Outflow

Estuarine/Coastal Plume

Salt Wedge
Oceanic Water
• High salinity
• Cold water
• Low O2
• Nutrient-poor

• High N
• Low P



Marine Coastal Ecosystem
Riverine, Atmospheric, 
Sewage Input:
Nutrients, Pollutants

Benthic Biogeochemstry

Algae-Zooplankton-Fish

Bacterial 
decomposition

O2 Decrease

Pearl River
South China Sea
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Temporal and Spatial Progression of P Limitation 
Across the Estuarine Coastal Waters

RainfallN:P Ratio>100:1 N:P Ratio <10:1
N:P>50:1 N-LimitedP-limited

Excess N, P-limiting
Spring Summer

River Outflow
Estuarine/Coastal Plume

Salt Wedge
Oceanic Water

Nutrient-poor



Hong Kong Agencies
Agriculture, Fisheries, and Conservation Dept (AFCD)

- Fish culture zones monitoring
- Red tide management

Environmental Protection Dept (EPD

- widespread monitoring – 25 stations in 9 WQZ















HAB Data Types - AFCD
Routine monitoring
- fish culture zones (11) –weekly for phytoplankton 

- every 2 weeks for water quality
- offshore/channel stations – every 2 weeks

1) Field Observations – weather sea surface conditions
2) Phytoplankton – species, cell concentration
3) Water Quality – Secchi depth, T, S, DO, turbidity, BOD5

suspended solids, all nutrients, chl 

Red Tide Investigation

1) Field investigation – date, place, color of water,
# dead fish, fish behavior

2) Phytoplankton and water quality – as above















HAB Data Types -EPD
Routine monitoring 

1) Stations – 94 in all 10 water quality zones (WQZ) 
- surface, middle, bottom samples 
- 76 stns – open waters – monthly sampling
- 18 typhoon stns – once/2 months
- bottom sediments – 2x/year at 60 stations
- >50 parameters in water column and sediments

2) Phytoplankton – species, cell concentration

3) Water Quality – Secchi depth, T, S, DO, turbidity, BOD5
suspended solids, BOD5, all nutrients, chl, E. coli 



HAB Data Types -EPD
Objectives of Routine monitoring 

1) Assessment of compliance with water quality objectives

- dissolved oxygen in bottom water
- ammonium and total inorganic nitrogen conc’n
- bacteria , E. coli and fecal coliforms
- chlorophyll

2) Assessment of Long Term Water Quality Trends

- 17 year data set (started in 1986)
- DO, nutrients, chl – eutrophication indicators
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Monthly Distribution of Total Red Tides 
in Hong Kong during 1983-98
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Top 10 Red Tide Species

# #

# #

# #
#

#

##

#

#

##
#

### #

##

#

#

#
#

#
#

##

# ## ##

##
#

##

#

#
##

#

#
##

#
# ## #

#

S. costatum

#

##
#

#
#

#

###

#

##

#

#

#

#
#

#

#

#

#

#

#

# ##

#

###

#

#
#

# ##
#

#
#

#
# #

#

M. rubrum

###

#

#
#

#

#

#

###
#
###

#

Thalassiosira spp

#
##

#
###

#

#
#

#

#

#
##

#
#

P. sigmoidens

# #

#
# #

P. splendens

#

##

#

#

#

#

#

#
##

#

#
## ##

#

#

#
#

#
##
####

#

### #
#
#

#

##

P. minimum

#

#

#

##

#

#
#

#

#

#

####

#

#

#

#

##

#

##

#

##

#

#

#

##

#

#

#
#

#

#

##

#
#

#

#

#

#

#

#

##

#

#

# #

#

#

#

###

#
#

# #

##

#

#

##

#
#

#

##

#

#

#

###

#

#
#

#

#

#

#
#

#

#

#

#

#

#

#

#

#
#

#
#

##

#

# #

#

#

#

#

#

#

#

#
#

#

#

##

#

#

#

#

# # #

#

#

#

##

#

##

#

#

#

#
#

#

#

#

#

###

#

#

#
#

##

#

#

#

#

##

#

#

#

#

#

##

#

#

# #

#

#

##

###

# #

#

#
#

#

#

#

#

#

#

#

#

#
#

##

#
#

#

# #

#
N. scintillans

#

#
#

#
# #
#

#

#
#

#

#

#

#
# #

# #

#

# #
#

#

#

#

#
#

#
##

#

#

#

# #
## #

#

# #
#

#

# #

#

#
#

#
##

##

G. polygramma

##
#

####

#

#
#

##
#

##

#
#######

#
# ###

#

P. triestinum

#

#
#

#

#

#

#

#

#
#

##
## #

##
## #

#

#

##

#

#
#

#

#
#

#

#

C. furca

Diatom

Diatom

• Most dinoflagellate red 
tides occur in northeast

• Red tides in south of 
Hong Kong are diatoms





Noctiluca scintilans

Spatial & Temporal 
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Data Format - AFCD
Routine Phytoplankton and Water Quality Data

- prior to 1999 – data are digital and stored in MS Excel format
- after 1999 – data are digital and stored in Oracle database

Red Tide Investigation Records

- paper record from 1975-2001 and stored in MS Excel format
- after 2001 – stored in Oracle database
- spatial records – in GIS (ArcMap 8.0)



Data Sharing- AFCD & EPD

EPD and AFCD - provides data in format requested by inquirer

- data sharing based on intended use. Used for series 
of publications.

- some information exchange with Mainland.

EPD – produced 16 Annual Marine Water Quality Reports
- printed and CD-ROM copies of report are available at 
public libraries and www.hkpl.gov.hk
- monitoring data available on EPD’s web site 
www.epd.gov.hk



HABs - EPD
1) Stations – 25 in 9 water quality zones (WQZ) 

- surface samples - monthly
2)   Phytoplankton species

- 75 species (44 diatoms, 24 dinos, 10 others
- diatoms – Skeletomema,Thalassiosira, Chaetoceros, 
- dinos – Noctiluca scintillans, Scrippsiella spp.,

Gonyaulax polygramma
3) Occurrences

- spring most red tides
- dry season > wet season
- 20-45 incidents/year (40 in 2001)
- eastern waters > western waters

4) Fish Kills – Chatonella ovata, C. marina, Dictyocha 
speculum



















Conclusions
Spatial gradients from river to estuary to oceanic.Spatial gradients from river to estuary to oceanic.
Temporal gradients with the wet season (summer) Temporal gradients with the wet season (summer) 
being the critical period.being the critical period.
Summer rains & river discharge Summer rains & river discharge stratification stratification 

which decreases transport of Owhich decreases transport of O22 to deep waterto deep water
Summer nitrogen loads are high Summer nitrogen loads are high high algal high algal 
biomass and P and biomass and P and SiSi limitationlimitation
Most Most HABs HABs occur in spring far away from the occur in spring far away from the 

Pearl River and nutrient load from Pearl River Pearl River and nutrient load from Pearl River 
is low in spring.is low in spring.


