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Eutrophication as a threat
in the Northwest Pacific
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1. Background

Remote Sensing

Operational
agency y
RS Information Network
Red Tide
Collabolation WG3&4

In situ Observing Coastal Environmental Assessment
System .

Related HAB(Red-Tile)

Programmes | Red Tide Ho
i.e. NEARGOOS
Fishery Agencies

Local Government WG3
Red Tides & HAB

CEARAC

mid- and long term strategies

UNEP/NOWPAP/CEARACIFPM 7/Ref2

Procedures for assessment of eutrophication status including evaluation of
land-based sources of nutrients for the NOWPAP region
(Developed in June 2009)
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Integrated Report on Eutrophication Assessment

in Selected Sea Areas in the NOWPAP Region :
Evaluation of the NOWPAP Common Procedure
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Location of the selected sea araa in the Northwast Pacific region and 13-year
(1997-2009) overall mean of sataliite derived chiorophyll-a concentration.
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1. Background

Screening procedure
Detection of eutrophication symptoms

symptom of eutrophication detected

\/

Comprehensive procedure

Setting of assessment objectives

Selection of assessment areas

Collection of relevant information

Collection of eutrophication related information/data
Categorization and selection of assessment parameters
Preparation of assessment data sets

Division of assessment area into sub-areas

Setting of assessment period

Setting of assessment criteria

Setting of criteria for classifying the eutrophication status of the

assessment areas/sub-areas

no symptom of
eutrophication detected
Y

Results and discussion

Classifying eutrophication status of the assessment areas/sub-areas
Review of the obtained assessment results by literatures

Y
Conclusion/Recommendation

Eutrophication status of assessment areas
Recommendation for future actions

Refinement of

the NOWPAP Common Procedure
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Expert Meeting on Marine Biodiversity
and Eutrophication in the Northwest
Pacific Region (5-6 August 2013)

CLARAL Roport 2014

Application of the NOWPAP
Common Procedure for
eutrophication assessment in
selected sea areas in the
NOWPAP region
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1. Background
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Refined Procedures

Screening Procedures

Comprehensive
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2. Objective

« To encourage autonomous use of the NOWPAP
Common Procedure by the member states by
applying the Screening Procedure of the refined
NOWPAP Common Procedure to the entire NOWPAP
sea area in order to identify potential eutrophic

zones as well as to verify the suitability of the
Screening Procedure




3. Main tasks

* 3.1.1 Collection and analysis of COD (or TOC) Trend

Country Years Stations

Locations of COD sampling stations in China, Korea and Japan

China 2005 - 2012 /
Japan 1970s - 2013 333
Korea 1998 - 2013 10
Russia 2010-2014 2
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3. Main tasks

« 3.1.2 Collection of data and mapping of occurrences
of red tides and hypoxia

Number of redtide events and fish kills

Country Number of red tide Number of hypoxia
events events

Japan 453 1345

Russia 3 /




3. Main tasks

 3.1.3 Development of satellite map of chlorophyll-a
concentration

Eastern part
Based on level and trend of (NASA STD Algorithm

Satellite derived Chl-a from 1998 to 2015

Western part
(YOC Algorithm)

5 mg m3 against
three years mean

=

Level

Trend

Pixel wise trend
in annual maximum

A satellite map to preliminary assessment of eutrophication was
developed base on a long term consistent data set



3.2 Mapping potential eutrophic zones
in the NOWPAP region
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4. Achievements until 2017

» Potential eutrophic zones in the
NOWPAP region were identified and
visualized on a map.

A web GIS map was constructed on the
Marine Environmental Watch Project
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For general
discussion
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Problems of the developed
map

Marine Environmental Protection
of Northwest Pacific Region we bG Is
Y & A
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Tittle : Eutrophication Status
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Country :Japan >
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COD Trend - Increasing
Redtide in recent 3 years(2010-2012) : 4 incidents ‘ Red tide events ‘
Hypoxia in recent 3 years(2010-2012) : N
Satellite Chl-a *N Hypoxia events Q
Eutrophic Status ‘

Satellite Chi-a (Eastem)
COD trend showed increasing in all 6 water gu
Four incidents of red tide were confirme Satellite Chi-a (Western) -
No satellite Chl-z data were available and detection of their trend were not possible ‘

ased on the combination of the above information, b h!de markef

the eutrophic status of this area (Yamaguchi sub-area B) can be evaluated as "Potential Eutrophic” (Assessment hide image info
was done based on two parameters.)

Display Time Period
2010/01/08 - 2016/09/01

Case #1
o | ing COD trend : :
bbbt > Potentially Eutrophic?

* 4 incidents of red tide in recent three years

* No satellite derived Chl-a information available 13



Problems of the developed
map

Case #3 in Korean coastal areas

Non eutrophic?

Case #2 in Dalian Bay and Sishili Bay in China
« 8 red tide incidents and high increasing satellite
Chl-a in Dalian Bay j> Potentially Eutrophic?
* Increasing COD and 4 red tide incidents in
Sishili Bay 14




Suggestion for improvement

Tighten the criteria may be necessary?

COoD Red tide and Hypoxia Satellite Ch la Currentresult Refined resu tt
1 1 1 1
1 1 0 1
1 0 1 1
1 0 0 1 Potentially Eutrophic |Potentially Eutroph ic
1 1 1 0 Potentially Eutroph ic _
1 1 0 0 Potentially Eutrophic |Potentially Eutroph ic
1 0 1 0 Potentially Eutrophic |Potentially Eutroph ic
1 0 0 0 Non Eutrophic Non Eutrophic
1 1 1 n/a Potentially Eutroph ic
1 1 0 n/a Potentially Eutroph ic
1 0 1 n/a Potentially Eutroph ic
1 0 0 n/a Non Eutroph ic Non Eutroph ic
0 1 1 n/a Non Eutroph ic Non Eutroph ic
0 1 0 n/a Non Eutroph ic Non Eutroph ic
0 0 1 n/a Non Eutroph ic Non Eutroph ic
0 0 0 n/a Non Eutroph ic Non Eutroph ic
0 1 1 1 Potentially Eutrophic |Potentially eutroph ic
0 1 0 1 Potentially Eutrophic |Potentially eutroph ic
0 0 1 1 Potentially Eutrophic |Potentially eutroph ic
0 0 0 1 Potentially Eutrophic |Potentially eutroph ic
0 1 1 0 Non Eutrophic Non Eutrophic
0 1 0 0 Non Eutrophic Non Eutrophic
0 0 1 0 Non Eutrophic Non Eutrophic
0 0 0 0 Non Eutrophic Non Eutrophic

1. Increasing COD, more than 1 event of red tide or hypoxia, and HN or HI of satellite Chl-a
0. Decreasing COD or No trend, no red tide or hypoxia event, and HN or HI satellite Chl-a, or

n/a. No satellite Chl-a dat/
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Refinement of the NOWPAP
Common Procedure

* Revising criteria to determine potential
eutrophic zones?

* Revising parameters in the screening
procedure
COD Trend
Frequency of red tide and hypoxia events
Level and trend of satellite Chl-a
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Assessment criteria

to detect potential eutrophic

Zones

Four categories of the assessment results of the eutrophication status
Defined by the screening procedure of the NOWPAP Common Procedure

N

o

Eutrophic area - |
All parameters among COD, frequencies of red tides and hypoxia events
and satellite chlorophyll-a indicate symptoms of eutrophication. -

O

Potential eutrophic area -

More than two parameters among COD, frequencies of red tides and
hypoxia events and satellite chlorophyll-a indicate symptoms of
eutrophication. -

Non eutrophic area -

Only one parameter among COD, frequencies of red tides and hypoxia
events or satellite chlorophyll-a indicates symptoms of eutrophication.
Or, neither of these parameters indicates symptoms of eutrophication. -

Improved area-
CQOD or frequencies of red tide and hypoxia events indicate the
eutrophic status has improved. -




Next steps to consider

« How do we compare/collaborate
with national monitoring and
assessment programs?

 How often should we carry our
regular assessment of
eutrophication in NOWPAP

» Should we update satellite derived
chl-a map on annual basis?
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