Integrated Monitoring of
Biodiversity —
Sharing in the world of Big Data



Main types of environmental monitoring
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How most environmental monitoring data is used




Limitations of meta-analysis

Can’t double-check raw data
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But what if we had the raw data?

Projet de
maodélisation
de lavifauna
boréale

* Environment and Alberta Biodiversity Conservation
Climate Change Canada Chairs
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What we can do now!

Alder Flycatcher (n = 7237 detections)

Relative abundance
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Coefficient of variation
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Black-throated Green Warbler CoV

Black-throated Green Warbler
Current abundance

We can now make
predictions at
meaningful scales
Also can assess
uncertainty &
know where we
really need more
data



Gaps in habitat and space
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iMovie

My Movie 3
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2 Retention 2018 RETN-01-01 2018-06-20 : 54,29411 -118.53386 6017330.4 400170.068 U11 CHSP 180 3m 1SPM  No rain dete: No wind det¢ No industrial No audio quz Brandon Law 1 ONE Spizella pass: Chip pin}
Retention 2018 RETN-01-01 2018-06-20 54.29411 -118.53386 60173304 400170.068 U1l GRAJ 180 3m 1SPM  No rain dete: No wind det¢ No industrial No audio qu: Brandon Law 1 ONE Perisoreus c: Gray Ja
Retention 2018 RETN-01-01 2018-06-20 z 54.29411 -118.53386  6017330.4 4D0170.068 U1l UTR 180 3m 1SPM  No rain dete: No wind dets No industrial No audio qu: Brandon Law 1 ONE i

Retention 2018 RETN-01-01 2018-06-20 5429411 -118.53386 6017330.4 400170.068 ULl ocwA 180 3m 15PM N rain dete: No wind dete No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-01-01 2018-06-20 10 54.20411 -118.53386 6017330.4 400170.068 U11 PUFI 180 3m 15PM No rain date: No wind dets No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-01-01 2018-06-20 i 54.29411 -118.53386  6017330.4 400170068 U11 SWTH 180 3m 15PM  No rain dete: No wind dete No industrial No sudio qu: Brandon Law 1 ONE

Retention 2018 RETN-D1-01 2018-06-20 : 54.29411 -118.53386 6017330.4 400170.068 UL1 SWTH 180 3m 15PM No rain dete: No wind dete No industrial No audio qu: Brandon Law 2 ONE

Retention 2018 RETN-01-01 2018-06-20 X 54.20411 -11853386 6017330.4 400170.068 Uil WAV 180 3m 15PM  No rain dete: No wind dets No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-01-01 2018-06-20 : 54.29411 -118.53386 6017330.4 400170.068 UL1 WTSP 180 3m 15PM o rain dete: No wind dete No industrial No audio qu: Brandon Law 1 ONE Zonotrichia  White-t

Retention 2018 RETN-01-01 2018-06-20 10 54.20411 -118.53386 6017330.4 400170.068 U1l YBFL 180 3m 15PM  No rain dete: No wind dett No industrial No audio qu: Brandon Law 1 ONE Empidonax fl Yellow-|

Retention 2018 RETN-03-01  2018-06-23 54.488033 -118.89612 6039477.26 377175.891 U11 LINO 180 3m 15PM  Frequntly hit No wind dete Low valume; No audio qu: Brandon Law 1 ONE Light Contint Light ed

Retention 2018 RETN-D3-01 2018-06-23 : 54488033 -118.89612 6039477.26 377175.891 Lsp 180 3m 15PM_ Frequntly hit No wind dete Low volume; No audio qu: Brandon Law 1 ONE Melospiza lir Lincoln|

Retention 2018 RETN-03-01 2018-06-23 00 54.488033 -118.89612 6039477.26 377175.891 MORA 180 3m 15PM  Frequntly hit No wind dets Low valume; No audio qu: Brandon Law 1 ONE Moderate ra Moderd

Retention 2018 RETN-D3-01 2018-06-23 54488033 -118.89612 6039477.26 377175.891 SWTH 180 3m 15PM  Frequntly hit No wind dete Low volume; No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-03-01 2018-06-23 111:00 54.488033 -118.89612 6039477.26 377175.891 SWTH 180 3m 15PM  Frequntly hit No wind dete Low volume; No audio qu: Brandon Law 2 ONE Catharus ust Swainsd

Retention 2018 RETN-D3-01 20180623 54488033 -118.89612 6039477.26 377175.891 WTSP 120 3m 18PM  Frequntly hit No wind dets Low valume; No audio qu: Brandon Law 1 ONE Zonotrichia 2 White

Retention 2018 RETN-D3-01 2018-06-23 54.488033 -118.89612 6039477.26 377175.891 WTSP 180 3m 15PM  Frequntly hit No wind dett Low volume, No audio gu: Brandon Law 2 ONE Zonatrichia  White-t

Retention 2018 RETN-03-01 2018-06-23 00 54.488033 -118.89612 6039477.26 377175.891 WTSP 180 3m 15PM_ Frequntly hit No wind det« Low volume; No audio quz Brandon Law 3 ONE Zontrichia 2 White-t}

Retention 2018 RETN-03-01 20180614 54488033 -118.89612 6039477.26 377175.891 180 3m 18PM No rain dete: Na wind dets No industrial No audio quz Brandon Law 1 ONE Turdus migrz Americ:
1 Retention 2018 RETN-3-01 2018-06-14 :11:00 54488033 -118.89612 6039477.26 377175.891 180 3m 15PM_ No rain dete: No wind dete No industrial No audio quz Brandon Law 1 ONE Oreathylpis « Orange]

Retention 2018 RETN-03-01 2018-06-14 54488033 -118.89612 6039477.26 377175.891 180 3m 1SPM No rain dete: No wind dete No industrial No audio gu: Brandon Law 1 ONE Catharus ust Swainsd

Retention 2018 RETN-03-01 2018-06-14 : 54488033 -118.89612 6039477.26 377175.891 180 3m 1SPM  No rain dete: Ne wind dete No industrial No audio qu: Brandon Law 2 ONE

Retention 2018 RETN-03-01 2018-06-14 :11:00 54488033 -118.89612 6039477.26 377175.891 180 3m 1SPM_ No rain dete: No wind dete No industrial No audio quz Brandon Law 3 ONE

Retention 2018 RETN-03-01 20180614 54482033 -118.89612 6039477.26 377175.891 180 3m 1SPM N rain dete: No wind dete No industrial No audio gu: Brandon Law 1 ONE

Retention 2018 RETN-03-01 2018-06-14 :11:00 54488033 -118.89612 6039477.26 377175.891 180 3m 1SPM_ No rain dete: No wind dete No industrial No audio qu Brandon Law 2 ONE

Retention 2018 RETN-03-01 2018-06-14 : 54488033 -118.89612 6039477.26 377175.891 180 3m 1SPM No rain dete: No wind det No industrial No audio gu: Brandon Law 1 ONE

Retention 2018 RETN-03-04  2018-06-18 54.499146 -118.90554 6040729.98 376599.101 180 3m 1SPM No rain dete: No wind dets No industrial No audio qus Brandon Law 1 ONE

Retention 2018 RETN-03-04 2018-06-18 110:00 54499146 -118.90554 6040729.98 376599.101 180 3m 15PM  No rain dete: No wind dete No industrial No audio gu: Brandon Law 1 ONE

Retention 2018 RETN-03-04  2018-06-18 54.499146 -118.90554 6040729.98 376599.101 180 3m 15PM No rain dete: No wind dets No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-03-04  2018-06-18 110:00 54499146 -118.90550 6040729.98 376599.101 180 3m 15PM  No rain dete: No wind dets No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-D3-04  2018-06-18 : 54.499146 -118.90554 6040729.98 376599.101 180 3m 15PM No rain dete: No wind dete No industrial No audio qu: Brandon Law 2 ONE

Retention 2018 RETN-03-04  2018-06-18 :00 54.499146 -118.90554 6040729.98 376599.101 180 3m 15PM o rain dete: No wind dets No industrial No audio qus Brandon Law 1 ONE

Retention 2018 RETN-D3-04 2018-06-18 :10:00 54.499146 -118.90554 6040729.98 376599.101 180 3m 15PM No rain dete: No wind dete No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-03-04 2018-06-18 : 54.490146 -118.90554 6040729.98 376599.101 180 3m 15PM  No rain dete: No wind dets No industrial No audio qu: Brandon Law 1 ONE

Retention 2018 RETN-03-04  2018-06-18 100 54.499146 -118.90554 6040729.98 376599.101 180 3m 15PM N rain dete: No wind dete No industrial No audio quz Brandon Law 2 ONE

Retention 2018 RETN-D3-04 2018-06-18 : 54499146 -118.90554 6040729.98 376599.101 180 3m 15PM o rain dete: No wind dete No industrial No audio qu: Brandon Law 1 ONE
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We have made big strides on integrating old
school bird point counts & ARUs

e ABMI and BAM are leading on an open data initative for birds across
Canada in conjunction with ECCC

e Next steps are to do this for non-vocal species
* initiative underway in Lower Athabasca to integrate mammal data
e Coordinating all camera data into WildTrax

e Developing data systems to store and share other mammal data:
e Aerial surveys
e Snow tracking
e Track plates
* Trapping
* Hair snares

e Other taxa?



Our ultimate goal should be

* To create a system where all environmental monitoring information
gets used effectively to make good decisions in a spirit of
transparency and openness

e To do so in timely fashion so that research/ monitoring gets in the
hands of everyone as quickly as possible and in as many formats as
possible (peer-reviewed papers, maps, raw data, decision support
tools)

e Qur issues are big enough we can’t wait around & need to make
environmental monitoring nimble enough to make good decisions
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