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B dversity Introduction

» 1he ultimate goal of the Diversity Il Project is to ... contribute to the assessment and
monitoring of the Aichi 2020 Biodiversity Targets of the CBD." (SoW, 2011)

Dedicated tasks to achieve this goal:

= Link biodiversity and EO experts
= Selection of best algorithms available
= Production by using and extending existing components

= Validation

« Diversity Il is an ESA DUE project, lasting from September 2012 to May 2015

« The content of this presentation focuses on inland waters, but drylands are addressed
equally in the scope of Diversity Il

 The CaLimnos lake processing chain developed for Diversity Il is further developed in
collaboration with the GloboLakes team (Simis et al. @MWBS)



tﬁ inland waters

 ROIls are defined as vectorized
maximum lake extents from the
LC-CCI WB (Santoro et a. @MWBYS)

e Each of the 300 lake is
represented by one polygon
separated at 300 m resolution

« GLWD metadata are provided in
a merged attribute table
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¢{uie. Calimnos Processing Chain
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« Water quality is retrieved

from bulk reprocessed
MERIS FR data

« AMORGOS georectified

* Clouds, land and mixed
pixels are identified using
ldepix from CoastColour

MERIS Full Resolution

13 June 2002 - 30 March 2012
Number of images available per year

1 25 50 75 100 150 300

Brockmasn Consult GbH




¢2(.w2e. Calimnos Processing Chain

ASAR
LC SAR-WB
maximum_extent

« Water quality retrieval algorithms
are applied to derive L2 products
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« L2 layers are aggregated as mean
monthly L3, using algorithm-
specific valid pixel expressions
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¢2(.w2e. Calimnos Processing Chain

« Water quality retrieval algorithms
are applied to derive L2 products

Auxiliary data

e L2 layers are aggregated as
mean monthly L3, using
algorithm-specific valid pixel
expressions

 FUB algorithm for low to
moderate Chlorophyll-a and
CDOM (Schroeder et al., 2007)
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Water quality retrieval algorithms
are applied to derive L2 products

L2 layers are aggregated as mean
monthly L3, using algorithm-
specific valid pixel expressions

CoastColour algorithm for TSM
and turbidity (Doerffer et al., 2012)
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¢2(iwe. Calimnos Processing

 Mode aggregation is applied to
derive dominant optical water
types (Moore et al., 2014)

* Allows users to select the
appropriate chlorophyll product:

= Type 1-3: FUB
= Type 4-7: MPH

: i situ, (.00

o] CCL2, 0.00
owl 1
oW 2
owt 3
owl 4
owl s 5
OWL 6
owt 7

am [

00" ™ 450 500 550 600 650 700 750 800
Wavelength[nm]

prr— 110
4

Auxiliary data

Auxiliary data

Chain

SRTM

D2-Polygons
300 polygons

SWBD
timed_extent

maximum_extent

vectorize

ASAR
LC SAR-WB
maximum_extent

D2-Sites
inland water
coord, names,
shallow_thres

MERIS FSG
L1B

A ]

|—| CoastColour |—-| owr I»

!

!

LAND
chl algal-2
M'ﬁgﬁ'éa CYANO_FLAG yellow_subs
FLOAT_FLAG CHL_out

CLOUD_BUFFER

ICLOUD_SHADO! ADJ_FLAG YEL_OUT

bb_spm_a43
turbidity
INVALID

dominant_class.

]

D2-Timeseries

lake averages DZWateiqtality
monthlylyearly/9-year
chl_mph
chl_fub
cdom_fub
tsm_cc
turbidity_cc
immersed_cyanobacteria
floating_cyanobacteria
floating_vegetation
owt_cc_dominant_class
shallow
Iswt_d
lswt_n

turbidity_cc
immersed_cyanobacteria
floating_cyanobacteria
floating_vegetation
owt_cc_dominant_class
shallow
Iswt_d
Iswt_n
water_level

collocate

<| aggregate iﬁ

chl_mph

tsm_cc
turbidity_cc
immersed_cyanobacteria
floating_cyanobacteria
floating_vegetation
owt_cc_dominant_class
shallow

D2-shallow
static map
shallow

LEGOS
Hydroweb
timeseries
water_level




. Cabkimnos Processing Chain

 Anew approach was developed

to identify shallow water areas
(Brockmann et al. @MWBS)

e The shallow water indicator was
visually verified for each lake an
specific thresholds are set in the
attribute table
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tﬁ inland waters
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Merging of auxiliary datasets

ARC Lake LSWT products as L3

Iayer (MacCallum & Merchant, 2012)

LEGOS/Hydroweb water level
estimate timeseries (crétaux et al., 2011)
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¢2(::2u. Customization and Analysis Tools

\ 1st order /
monthly L3 >

N

quality
assessment

map_products.py

original blacklist, rebin
L3 products [« No artifacts Yes

\_/r—\

re-binned
L3 products

BEAM L3 binner

recalibrate
uncalibrated ref
L3 products [« No data Yes—p BEAM band
— arithmetics
' re-calibrated arithmetic
ROI shapefile L3 products L3 products
calculate map . .
StatistiCS parameter p|0t t|me series

> time series
plot_timeseries.py

tables

extract_stats.py




tﬁ inland waters

PN

quality

map_products.py

Product Customization

using BEAM level 3 binning

affected monthly products
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* Re-bin yearly and 9-year products
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= Typically needed to remove melting lake ice

= Available in GUI/VISAT and gpt/batch mode
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B civersity. Product Customization

Re-bin yearly and 9-year products
using BEAM level 3 binning

= Typically needed to remove melting lake ice
affected monthly products

= Available in GUI/VISAT and gpt/batch mode
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B civersity. Product Customization

s e Calibrate with reference
= & S measurements using BEAM band
= N arithmetic

= Apply slope and intercept from regression
with in situ reference data

= Available in GUI/VISAT and gpt/batch mode
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B dversity Product Customization

e Calibrate with reference
measurements using BEAM band
arithmetic

= Apply slope and intercept from regression
with in situ reference data

= Available in GUI/VISAT and gpt/batch mode
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2o, Biodiversity Stories

Diversity Il product analyses were provided by: Orlane Anneville, Sean Avery,
Damien Bouffard, Steve Greb, Anna-Birgitta Ledang, Mark Matthews, Claire
Miller, Todd Miller, Ruth O’'Donnell, Fredéric Rimet, Alfred Sandstrom, Marian
Scott, Emma Tebbs.

Images courtesy of Conver BV, Wisconsin Dept. of Natural Resources, Damien Bouffard, Wikimedia



¢2fi2e. Algal Communities in Lake Geneva

Damien Bouffard, Frédéric Rimet

e An extraordinary algal bloom occurred in summer 2007,
following a moderate spring bloom and a pronounced
depletion phase
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¢2f.2n. Algal Communities in Lake Geneva

Damien Bouffard, Frédéric Rimet

* Reference data by Rimet (2014) indicate that the algae are
Mougeotia sp. (Zygophyceae)

« According to Tapolczai et al. (2014), they benefit from:

= an early annual development following a mild winter
= strong wind mixing in early summer

= a deep photic zone
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¢2f.2n. Algal Communities in Lake Geneva

Damien Bouffard, Frédéric Rimet

« K-¢ turbulence modelling and Diversity || LSWT for the annual

cooling peak in March agree in warm 2007 temperatures

* Together with the deep photic layer following the spring bloom
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¢2(:.iw. Eutrophication in Lake Victoria

Anna-Birgitta Ledang, Daniel Odermatt

e Cyanobacteria blooms originating from the highly eutrophic
bays occasionally extend to pelagic waters
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tﬂ inland waters
Anna-Birgitta Ledang, Daniel Odermatt

« Water hyacinth (Eichhorna
crassipes) proliferation
observed following EI Nino
rainfalls in 1998 and 2007

e Relative dynamics in good
agreement with SAR and
Landsat observations
(Fusilli et al., 2013)
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Lake Eyre
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Contact info@diversity2.info for immediate access

Diversity II Products download

Please notice that you need Diversity I product access
in order to download: Get product sccess »

MICHIGAN (D2ID: 6)

Inland water products - 10y

D2ID0006 LAKE-MICHIGAN 10v.zi
(33 MB, 2015-02-04 02:47)

Inland water products - vearly
D2ID0006 LAKE-MICHIGAN yearly.zip
(272 MB, 2015-02-04 02:49)

Inland water products - monthly
D21D0006 LAKE-MICHIGAN monthly2002.zip
(60 MB, 2015-02-04 02:51)

D2ID0006 LAKE-MICHIGAN monthly2003.zip
(257 MB, 2015-02-04 02:53)

D21D0006 LAKE-MICHIGAN monthly2004 zip
(251 MB, 2015-02-04 02:53)

D2ID0006 LAKE-MICHIGAN monthly2003 zip
(237 MB, 2015-02-04 02:57)

D2ID000S LAKE-MICHIGAN monthly2006.zip
(249 MB, 2015-02-04 03:00)

D2ID0006 LAKE-MICHIGAN monthly 2007 zip
(270 MB, 2015-02-04 03:03)

D2ID0006_LAKE-MICHIGAN monthly 2008 zip
(299 MB, 2015-02-04 03:07)

The distribution portal will be online by the end of March
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B ivereity Conclusions

* A database of the most common water quality and quantity parameters
feasible from remote sensing is provided for 340 lakes worldwide

» Several existing global lake datasets and archives are used and re-
distributed (LC-CCI WB, ARC Lake, LEGOS Hydroweb)

» A post-processing framework for analysis and display tasks is provided to
allow for lake and interest specific customization

» Biodiversity studies highlight successful applications of the provided data
and post-processing framework

» The project ends in May with the completion of all documentation

» Further development of the CaLimnos processing chain is planned in
collaboration with the GloboLakes team (simis et a.@MwBS)
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& inland waters

Biodiversity Indication for 300 Lakes worldwide
using ENVISAT
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Parameter

num_obs
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Iswt_n_mean
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water surface level

lake shapefiles

lake list

merged GLWD attribute table

Format
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
geotiff
Ccsv, png
shp
xIsx, shp

xIsx

Temporal resolution

monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y
monthly, yearly, 9-y

ca. monthly

9-y

Overview of Database Contents

Time series

plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py
plot_timeseries.py

plot_timeseries.py

png

n_lakes
341
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341
341
341
341
341
341
298
298
341
103
341
341
315



Yo, Quality Assessment

1st order
monthly L3
original
L3 products

quality
assessment

e  map_products.py
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N artifacts L3 products
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= Predefined colour scales for each parameter
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Yo, Quality Assessment

RN

1st order
monthly L3

| gy Bt e map_products.py
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= Predefined colour scales for each parameter
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e plot_timeseries.py
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2 i, Quality Assessment

1st order
monthly L3

Ry e * map_products.py

igi A blacklist, rebin
N artifacts

BEAM L3 binner

Predefined colour scales for each parameter
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B ey, Quality Assessment

P
e map_products.py
= Predefined colour scales for each parameter
= SRTM and quadtree RGB basemaps
= User-defined geographic areas
= User-defined parameter ranges
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o S Extract Product Statistics

o s e extract stats.py

) = User-defined ROI shapefile

ualit
1st order d g
monthly L3
original
L3 products
recalibrate
uncalibrated et
L3 products data Yes. BEAM band
arithmetics

= Select relevant percentile thresholds

ROI shapefile

calculate map
statistics

extract_stats.py

L{J u = Table 1: List of parameters for one product
- = Table 2: List of products for one parameter

Table 2: Statistics for all annual chl-mph products of Lake Winnebago

stats_start_date stats_end_date average max_error maximum median minimum pl10_threshold p90 threshold sigma total

01.01.03
01.01.04
01.01.05
01.01.06
01.01.07
01.01.08
01.01.09
01.01.10
01.01.11

31.12.03 58.3817  0.0227 229.4457 55.9768  2.1542 34.8614 86.1384 19.5814 7582
31.12.04 448263  0.0146 153.4678 44.2148  7.1533 33.6948 55.4371 9.4054 7583
31.12.05 39.6636  0.0163 170.9711 38.9712  7.524 28.1346 50.2164 10.2415 7584
31.12.06 58.4701  0.0228 230.8199 57.4622  3.1071 38.9719 76.8177 16.7209 7576
31.12.07 58.6078  0.0195 199.1671 57.5363  4.4588 39.2727 78.6427 16.0813 7587
31.12.08 55.727 0.0138 149.5578 53.9714 11.0669 45.8004 68.4991 10.4695 7586
31.12.09 118.8993 0.0262 269.7176 114.5339 7.2283 81.329 157.4247 30.9506 7586
31.12.10 52.9466  0.0196 212.8041 50.367 17.1439  40.858 67.2721 13.1837 7586
31.12.11 225.9449 0.0404 4575571 2245013 53.7175 189.448 264.5218 32.2115 7585



¢ -:Dlot Time Series for Extracted Statistics

1st order
monthly L3

* plot_timeseries.py

> &
I e R = Select parameter and statistical measure

= Plot decade by months
= Plot decade by years or years by month

= User-defined blacklist for outliers

WINNEBAGO, spatial aggregate
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¢2(:w2e.  Eutrophication in Winam Gulf

Anna-Birgitta Ledang, Daniel Odermatt

« Lake Victoria receives about 85% of all water from
precipitation, and 85% of water loss is through evaporation

 Winam Gulf however receives about 40% of all terrestrial
Inflow to Lake Victoria, including large loads of nutrients

« Circulation is restricted to the 3 km wide Rusinga Channel
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¢2f... Deep Water Hypoxia in Lake Biwa

Daniel Odermatt

« Lake Biwa is oligo- to mesotrophic, with increasing nutrient
Input by small, untreated tributaries especially in the South

e The northern and southern basin are only 40 m and 4 m deep,
respectively, and accommodate a high diversity of benthic
grazing and detritus-feeding organisms
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¢2(.2. Deep Water Hypoxia in Lake Biwa

Daniel Odermatt

« Vertical circulation is vital to sustain deep water oxygen levels

* In autumn 2007, investigations with an AUV revealed more
than 2000 dead Gobi fish and lake prawns on the benthos

e Low oxygen concentrations and heavy metals mobilized under
anaerobic conditions were identified as the cause of the die-off

 Insufficient surface cooling in early 2007 and persistent
stratification is assumed to be the driver of this hypoxia
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¢2(.w2e. Fish Ecology in Lake Vanern

Petra Philipson, Alfred Sandstréom

« Multivariate regression trees were used to link acoustic survey
and and fish count data from Hjalmaren, Malaren, Vanern and
Vattern to EO products, water depth and distance from shore

« Data is repeatedly split into a pair of clusters using the driver
variable that allows for minimal variability within clusters
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¢2(iwae. Fish Ecology in Lake Vanern

Petra Philipson, Alfred Sandstréom

 In littoral areas water depth, CHL-a and CDOM explain a
significant part of fish assemblage variations

 The most determining habitat property is water depth
shallower or deeper than the median thermocline at 12.2 m

« Habitat-specific CDOM levels are the second main driver

DEEPER THAN 12.2 m ¥ : SHALLOWER THAN 12.2 m
(N=312) DEPTH (N£1308)
Under 0.32 Over 0.32 Under 0.76 Over 0.76

i

CDOM cDom
(N=158) (N=144) (NE580)
Under 0.12 0.12-0.76

CDOM
(N=52) (N=528)
8.3-12.2m 2-8.3m

Tree Error=0.69; CV error=0.77; SE=0.014
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