“The 15t GloboLakes Project Workshop
Seb e AWM BESRAR R

Tuihw Lsboratiory for Laiss Ecosystem Resesrch




Outline

Q Background
Q Study regions

Q Main progresses



1. Background




Solar radiation drives the lake
ecosystem




Effect of increased UV-B radiation on
lake ecosystem

The ozone hole in Arctic in 2011

_ Zooplankton irradiated by UV-B
Manney et al, Nature, 2011; Balskus et al., Science, 2010



Water waste event and frequent algal
bloom urging water color remote sensing

Maroon




Turbidity increase due to eutrophication

Turbidity

soueaeaddesip AVS

Nutrients

SAV distribution with turbidity
and nutrients increases (Scheffer,
Nature, 2001)



CDOM plays an important role in the
global carbon cycle and estimation
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Concept and theory framework of
lake optics
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Main contents and key scientific question

Investigation

Optical parameters
measurement

Spatial-temporal
pattern:

1. Typical lakes
2. Large lake

dl

Water color remote
sensing

Processes observation

Laboratory
simulation

Numerical model

Processes study:

1. Hydrodynamic
process

2. SAV growth and |

- death

3. Algal blooms
process

4. community

Jl

Spatial-temporal pattern
and driven mechanism
of lake optics

Coupling process and
mechanism of optics,
thermodynamics and
hydrodynamic

Water color parameters,
primary production and
phytoplankton
community remote
sensing

succession




2. Study regions




Total Lakes: 2742( > 1 km?)
~ Total Area: 91020 km? ;s







Morphologic Map of Lake Taihu Catchment

LLake Taihu has multi-functions:
« Drinking water supply
«  Tourisn 2/ | &= City

« Flood contre ‘ - Taithu Lake Basin

-




Hydrography of Lake Talhu

« Area 2338 km?
« Catchment 36500 km?
* Mean Depth 1.9 m
« Max. Depth 2.9 m

« Lake Volume 44x108 ms3
e Max. Level 4.81 m a.s.l.
e Min. Level 2.02 m a.s.l.

« Retention Time 300 days



Characteristics 1: Diverse
ecosystem types

Phytoplankton- SAV-dominated
dominated ecosystem ecosystem



Characteristics 2: Frequent
algal bloom




Characteristics 3: Strong wind

waves and sediment resuspension
Bl P |




3. Maln progresses




1. Development and innovation of lake optics study methods
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RMSE (m'")

1. Development and innovation of lake optics study methods

Optimization model of tripton spectral absorption
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1. Development and innovation of lake optics study methods

Phytoplankton numerical partition models

ag(M)= a4(4)exp[Sy(4y-4)]+K
a,,(490): a,,,(412)=0.919Chla®012
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With the determination coefficient larger than 0.9 and relative

error less than 25%

Zhang et al., 2009, JPR



Measured K (PAR) (m)

1. Development and innovation of lake optics study methods

K,(PAR) =

Modelled X (PAR) of model | m"

PAR diffuse attenuation coefficient prediction model
K,(PAR)=d-C_, (PAR)+e
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2. Lake bio-optical properties and affecting mechanism
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2. Lake bio-optical properties and affecting mechanism
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2. Lake bio-optical properties and affecting mechanism

Tripton was
the dominant
affecting
factor of Z,,.
SAV was
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2. Lake bio-optical properties and affecting mechanism
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3. CDOM distribution, sources, composition and removal mechanism
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3. CDOM distribution, sources, composition and removal mechanism
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3. CDOM distribution, sources, composition and removal mechanism
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3. CDOM distribution, sources, composition and removal mechanism
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3. CDOM distribution, sources, composition and removal mechanism
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4. Water color parameters and primary production estimation
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4. Water color parameters and primary production estimation
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4. Water color parameters and primary production estimation
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4. Water color parameters and primary production estimation
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4. Water color parameters and primary production estimation
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4. Water color parameters and primary production estimation
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