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1. Background

Increasing macroalgae
blooms in the Yellow
Sea.

What changes in the
water clarity in the
Yellow Sea?
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2. Data and methods

An empirical algorithm of SDD:

based on

®MODIS standard product
Rrs(488), Rrs(555)

®In-situ SDD in the YS-ECS
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2. Data and methods

Standard Atmoshperhic correction: zero assumption for NIR band
Masking as clouds, ice, or invalid data
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Macroalgae-containing \’_
Pixels, can bring false
Values in
the SDD,
The Chl-a
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Linear spectral mixing simulation:
Endmember reflectance of macroalgae and seawater
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SDD=5.8182*Rrs490/Rrs550+0.0711,
log,,(Chl—a)=a,+a X +a, X" +a, X" +a, X",

max( Rrs(443), Rrs(490))
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2. Data and methods

45° N

17-July-2009,
MOIDS aqua level-1b
MOIDS level-2: Rrs, Chl-a

20°N 25°N 30°N 35°N 40°N

To check the effects of floating
macroalgae on the SDD and
the Chl-a products...
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2. Data and methods 5 5|

sdd1-d-tt.png

MODIS Level-3 Rrs : June of 2002 to
December of 2016

Rrs—>the SSD.

(2002-2007, i.e., before the world's
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MAB phase,
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3. Results and discussions

Simulation: linear reflectance spectral
mixing.

The PCS: the portion of sea surface
covered by macroalgae: 0 -100%.

Rrs—>the SSD.

The “SDD” of the macroalgae is 1.2
m.
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3. Results and discussions

d:esa
700 , . - =
o007 Turbid water }
Simulation: linear reflectance spectragm Clear water 3
mixing. | _ | 3
2400f

The PCS: the portion of sea surfaceg 300

covered by macroalgae: 0 -100%. ©
Rrs—>the Chl-a.

7] E—

The “Chl-a” of the macroalgae is ok ,
653.3 ug/L. 0 20 40 60
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3. Results and discussions

SDD, Chl-a: the profile P-P’

10

Downward spikes in SDD (=1.2m)
Upward spikes in Chl-a (up to
423.96 ug/L)

The standard Ocean Color
products in MAB regions should
be used with caution. ol J VWIS AN A T
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The average abundance of
macroalgae in the west Yellow Sea
(Qi et al., 2016).
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3. Results and discussions o 14 g
g 04 jz ]

The relationship: SDD - Chl-a o "

The lines: simulated with linear mixng ' ; i
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The scatter plots observed for the
profile P-P, 2]

Agreement between simulation and the

observation
suggests the line mixing model
acceptable in this work.
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3 Results and discussions <PD observation by MODIS data
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3. Results and discussions SDD obervation by MODIS data
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(= decreases in the “SDD”, pixel
mixing)

may absorb more nutrients, caused the

B L\ decline in the biomass of phytoplankton
120°E ¥ 121%€ %122 3420 ¥'121% 37'122% ) . ;
LSOO Mot et Month & (= increases in the SDD, Chl optical
T T aee MSignificant ObSOFptlonS)
oo R decrease

I Significant . L.
e NO significant changes.

-No ~ ", AL} ~, N
significance 20174F “Jevkxl” VUM 2=
20174¢6 5 26-30H , A% FAIEIR

N
30 120°E @ 121% 3" 122%

30120°e @ 1219 3" 122%




‘ngm:

3. Results and discussions SDD obervation by MODIS data

SDO.m {Month: 7 2002-2007)
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July:
Decrease of macroalge biomass

(= decreases in the “SDD”, pixel
mixing)

release more nutrients, caused the
increase in the biomass of
phytoplankton

(= decreases in the SDD, Chl optical
obsorptions)

Decreases in the SDD.
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4 Future work

(1) Long-term time series SDD: SeaWiFS-MODIS

(2) Study on the changes in the SDD and the Chl-a with the
annual variations in the water quality in the Bohai Sea and
the Yellow Sea.

(3) SDD evaluation in the Bohai Sea against the river discharge
of the Yellow River

(4)Changes in the SDD with the human activities in the Bohai
Sea: aritficial reefs
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Thanks for your attention!

ggxing@yic.ac.cn
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