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Outline

* Our problem
* One solution
- & its limitations

 Towards better solution.....
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Our Problem

We want to save the

world....
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Our Goals

* Long-term protection of marine
biodiversity

* Implementation of Ecosystems
Approach to Fisheries
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Who's involved?

Environment

Physical environment
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roblem, More Specifically:

Information about Species "
Occurrence -
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Marine mammal species (n = 115)
Currently available point occurence data 6
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roblem, More Specifically: |,
Information about Species

Occurrence /

300 000 described marine
- species

> 1,000 000 potential species

=>......not a lot of data / species
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So, what to do?

Solea Solea — Common Sole
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auscEnce - The Solution: Aquﬂﬁﬂps
Speues Dlstrlbutlon Modelllng

—

@

¢ I n p Ut Species Occurrence Environmental Layers F'rahahmty Distnbu!]ﬂn

— Occurrence data & information
— Environmental layers
 Algorithms
— RES / AquaMaps (ecological niche model)
— BioClim
— Maxent....
* Predictions
— Existing distribution (mostly annual average)
— Temporal projections (future/historic)
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‘} AquaMaps Search Page - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

6 - c X {ap (ﬁihttp:,l',l’www.aquamaps.org,l’ ﬂ]’ Y| |Y|Google
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AquaMaps (10/2008):
Standardized distribution maps for currently 9,000 species of fishes,
E marine mammals and invertebrates.

AquaMaps is a joint project of FishBase and SealifeBase.

230 1
i
“l{ Home | AboutAgquamaps | Tools | Emvironmental Data | Services

harine Biodiversity Map: click on the map to obtain local species list for that area.
®@an Oshaks grays Obonyfish  Olnvertebrates O Deep-sea O Marine mammals

Done

WWww.aguamaps.org ~
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Our Solution: AquaMaps —
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... produce computer-generated, reproducable species
range maps for (evenually) all species using available
data and a transparent easily understandable and
modifiable approach, so maps can be reviewed and
Improved by species experts.

=>» very large / global scale

=» low temporal resolution (annual average)
=» can deal with data poor species

=>» can deal with imperfect input data
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AquaMaps — how does it work? —
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Temperature ~—

—  Sea surface temperature (SST) for pelagic species (0-200 m)
— Bottom temperature for non-pelagic species (>200 m)

Salinity
—  Sea surface salinity for pelagic species
—  Bottom salinity for non-pelagic species

«  Primary production
« Sea Ice Concentration
« Distance to land (for special cases)

=> Global raster: 0.5 degree lat x lon
= 180,000 cells
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AquaMaps - how does it work? —

_—

Environmental envelopes

Probability
Environmental
layer
T ! ! I T values
25th Observed Optimal range  75th Observed
percentile min 10th to 90th percentile max
-(IQR*1.5) percentiles +(IQR*1.5)

IQR = interquartile Fang o
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Pcell = (0.4 x 1.0x 0.8 x 1.0 x 0.5 x 1.0)
= 0.737

Depth PDepth = 0.4
Temperature PTemp = 1.0
Salinity Psalinity = 0.8
Primary_ : PPProd = 1.0
Productivity

SeH I8 . Picecon = 0.5
Concentration

Distance o

to land PLandDist = 1.0
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~~ AquaMaps - how does it work?

Solea Solea — Common Sole

[ Joot-00 | ost-0s
[ Jon-02 |Mcost-07
I jo21-03 [lo7-08

B c1-04 [ oet-09 Ready et al, accepted gF
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File Edit Wiew History Bookmarks Tools Help
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AquaMaps (10/2008):

[ ]
Standardized distribution maps for currently 9,000 species of fishes,
marine mammals and invertebrates.
AquaMaps is a joint project of FishBase and SealifeBase.

-

230 1
b
“l{ Home | AboutAgquamaps | Tools | Emvironmental Data | Services

harine Biodiversity Map: click on the map to obtain local species list for that area.
®@an Oshaks grays Obonyfish  Olnvertebrates O Deep-sea O Marine mammals

. T

Done

WWww.aguamaps.org ”

EGEE’'09

Barcelona, 22 September 2009


Mobilizing Fisheries and Aquaculture Resource Management (FARM), and Environmental Monitoring (EM) communities
    a- who are these communities ?
    b- how were they mobilized ?
    c- outputs : scenarios and application requirements


/\

O4YSCIENCE Aiﬁ;ﬂﬂps
AquaMaps - how good is I1t? -

_—

« Validating individual species range maps
« Kaschner et al, 2006

Southern elephant seal
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« Validating individual species range maps
« Kaschner et al, 2006

« Testing model performance in companson to other

approaches
« J.Ready, K.Kaschner et al, accepted
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AquaMaps - how good is I1t? -
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Validating individual species range maps
« Kaschner et al, 2006

Testing model performance in comparison to other

approaches
« J.Ready, K.Kaschner et al, accepted

Validating species richness map
« K.Kaschner et al, in prep
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AquaMaps - what can we do withi)?

Checklists by Large Marine Ecosystems

LhE Benguela Current ¥ |n=Hb

Checklists hy Country !/ Islands

Country ¥ n=240

Tools
() Advanced Search () Climate change maps () MPA planning tool
(| Biodiversity maps (" Seasonal maps*  Web senice
() Latitudinal transects () Beforelsfter maps® () Freshwater Aguahiaps
(O Longitudinal transects () Expertreviewed maps () Freshwater checklists
O theckice

Mote: Taols with () display paint maps.
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AquaMaps — what can we do with it?
Biodiversity Maps g
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AquaMaps - what can we do with it?
Biodiversity Maps

Mean trophic
level

Gadidae: 23 of 25 species

22
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AquaMaps — what can we do with it?

Biodiversity Maps g

e ———

e

s
The world, all species:
up to 400 billions computations
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W= # of species
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6544 of 29184 species - T
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AquaMaps - what can we do withi)?

Checklists by Large Marine Ecosystems

LhE Benguela Current ¥ |n=Hb

Checklists hy Country !/ Islands

Country ¥ n=240

Tools
() Advanced Search () Climate change maps () MPA planning tool
(" Biodiversity maps (" Seasonal maps*  Web senice
() Latitudinal transects () Beforelsfter maps® () Freshwater Aguahiaps
() | Longitudinal transects () Expertreviewed maps () Freshwater checklists
O theckice

Mote: Taols with () display paint maps.
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AquaMaps - what can we do with it?
Longitudinal Transects

1,000

el

Mumber of species (n)
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AquaMaps - what can we do with it?
Longitudinal gradients Latitudinal g(

oo Several lat / lon transects computed
globally for many species

45°N

40°N

35°N

. ]

£0
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AquaMaps - what can we do withi)?

Checklists by Large Marine Ecosystems

LhE Benguela Current ¥ |n=Hb

Checklists hy Country !/ Islands

Country ¥ n=240

Tools
() Advanced Search () Climate change maps  ( MPA planning tool
(" Biodiversity maps (" Seasonal maps*  Web senice
() Latitudinal transects () Beforelsfter maps® () Freshwater Aguahiaps
(O Longitudinal transects () Expertreviewed maps () Freshwater checklists
O theckice

Mote: Taols with () display paint maps.
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AquaMaps - what can we do with it?

MPA Planning -

0z Spearman’s rho = 0.76, p <

. . 0.0001 .
Species selection - ] '
based on: § o . L
» |UCN criteria ' g vt L
* Area dependence 1 . e
* ReS”lence i i "’ Spe1c5ies rich:)esscat:Zory ) ) )
* Fisheries
’ POpUIa”ty Kaschner, 2007

28
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AquaMaps — what can we do with it?

MPA Planning -

ResNet optlmlzatlon all speC|es
Several weeks usmg Supercomputers

- Marine mammals only |:| Fish & invertebrates only - All species Wood et al, in review

29
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AquaMaps - what can we do withi)?

Checklists by Large Marine Ecosystems

LhE Benguela Current ¥ |n=Hb

Checklists hy Country !/ Islands

Country ¥ n=240

Tools
() Advanced Search O |Clirnate change maps|y (O MPA planning tool
(" Biodiversity maps (" Seasonal maps*  Web senice
() Latitudinal transects () Beforelsfter maps® () Freshwater Aguahiaps
(O Longitudinal transects () Expertreviewed maps () Freshwater checklists
O theckice

Mote: Taols with () display paint maps.
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AquaMaps - what can we do with it?

Modelling Impacts of Climate Chang

Marine Mammals (n = 115)
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g/ = 3 -
/g 100 Kaschner et al, in prep #&¥
EGEE’09



Mobilizing Fisheries and Aquaculture Resource Management (FARM), and Environmental Monitoring (EM) communities
    a- who are these communities ?
    b- how were they mobilized ?
    c- outputs : scenarios and application requirements


@ OYSCIENCE ﬁﬁ@g

\KquaMaps - what can we do with it?

Modelling Impacts of Climate Chang
- = ouns Marine Mammaﬁ

400 - mzph
B Myst

300 -

200 -

100 -

o

Change in species richness [%]

-100 -

Relative change in species richness by latitude &
different taxonomic groups

Kaschner et al, in prep &%
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Modelllng Impacts of Climate Cha},

L Local multlspeC|es map, several climate £

scenarios:
up to 1 b|II|on computatlons

JJJJJ

== | Fisheries and

3333333
9999999

Climate Change in
South China Sea

- 6,188 half degree cells
- 2,540 species

- 543 environmental
parameters 33

EGEE’'09
Barcelona, 22 September 2009


Mobilizing Fisheries and Aquaculture Resource Management (FARM), and Environmental Monitoring (EM) communities
    a- who are these communities ?
    b- how were they mobilized ?
    c- outputs : scenarios and application requirements


OY4SCIENCE

plementing an Ecosystems &W‘/@
Approach to Fisheries
Integrated Capture Information System

Ty = product: harmonized and reallocated
Ll 5 R catch statistics
1y/Catch

@

Fishing activ
Fisheries

Requirements
— harmonization of time series data

— querying, with aggregation and
reallocation rules

— combining biodiversity

NS information with fisheries Catch

time series

| — spatial dimension and mapping

ICIS

Figure A1.5 - World marine catches, main species groups by major marine fishing areas in 2002

EGEE'09
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Integrated Capture Information System (ICIS) is being developed with the goal to provide for any species in any given area the most reliable and higher resolution catch statistic. 


Ideally, in order to monitor High Seas bottom fisheries
We should be looking at high resolution data of catch and effort

Easy when we have VMS as data sources
much more difficult when we start from low resolution statistics
Within those areas, the idea is to proceed with predictive modeling, using reallocation rules based on biological indexes
In order to achieve some modeling such as map of 30’
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=~ This is where we're going..../

D4Science: Collaborative virtual laboratories
(VRES) in support to science

« working environment with access to multidisciplinary data
sources and chain workflow processes

 Facilitates control of data sharing and collaborative
reporting

» Provides access to GRID Infrastructure, storage and
computing powers to all regional fisheries bodies

EGEE’'09
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This is where we’'re going....

BOERIE) |

Fishing activity / Catch Vulnerable Maring Ecosystems Habitats Geo-forms Hydrography
Fisheries Biodiversity

Oceanography

Aquamaps
ey
S—

FishBase

end-users
services

D4Science

Species
SealifeBase occurence

a
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=

satelic |

-

oceanography|

Barcelona, 22 September 2009


Improving the quality of our assessments thanks to the ability to share data and application resources
vision: how ICIS, Aquamaps, EM VREs will interact to improve science work and quality of data

FOR FAO, D4SCIENCE OFFERS A POSSIBILITY TO INTEGRATE DATA FROM ITS MANY
DIFFERENT DATA-PROVIDERS INTO ONE CENTRAL REPOSITORY
AQUAMAPS IS HOPEFULLY ONLY THE FIRST OF MORE VRES, AND TODAY, FAO IS ALREADY
DEVELOPING AN USER COMMUNITY THAT WOULD USE VRES FOR THEIR STATISTICAL WORK
AND AS A COLLABORATIVE REPORTING TOOL
FAO'S MAIN INTEREST LIES IN PROVIDING ASSISTANCE TO its member states, with
particular focus on POOR AND DEVELOPING STATES, including through priviledged
partnerships with Regional Fisheries Bodies. By PROVIDing GRID
INFRASTRUCTURE, STORAGE AND COMPUTING POWERS, and reusable application
framework TO COMMUNITIES THAT UNTIL TODAY HAVE HAD LITTLE OR NO ACCESS TO
THESE RESOURCES, D4Science MAY BE A MEANS TO foster development of these
information exchange partnerships.
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Fishing activity / Catch Vulnerable Maring Ecosystems

Fisheries Biodiversity

itats Geo-forms Hydrography

Oceanography

—
IIHHHHHHHII

ience

end-users
services

D4Sc

Species
SealifeBase occurence

-
-

EGEE’09
Barcelona, 22 September 2009


Improving the quality of our assessments thanks to the ability to share data and application resources
vision: how ICIS, Aquamaps, EM VREs will interact to improve science work and quality of data


in D4Science
collaborative infrastructure which will allow:
integration, and harmonization of heterogeneous data sources: ICIS
will be added in the same way data sources and application services of other communities: Aquamap, Genesi-DR
interoperability among different infrastructures, resulting in availability of services among infrastructures
finally collaborative working environments: sort of Wikipedia

Interoperability - extend D4Science by introducing mechanisms for facilitating:
the use of data resources managed by different data infrastructures 
the programmatic exploitation of the D4Science capabilities 
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