Revisiting the evolution of
science support at TEFS
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Evolution of science support at TFS:

Presentation at the 2012 TFS Steering Committee Meeting W
John Hobbie
- 1975-1987
-  travellogistics, room and board, science permits and supplies from UAF, and transportation of samples.
- 1988-2004

- Continuation + lab spaces, basic lab instrumentation, Toolik trucks on occasion, Year-round fiber, TFS staff help with
construction, fixing equipment and limited sampling.
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Maintenance, Equipment, and Fabrication _
Science Support i

Fabrication - designing, milling and building equipment

Repair of equipment

Snowmachine and small motor training and maintenance
Field support for autonomous equipment, especially in winter.

G e n e rat O rS ! Scott Houghton and Shelby

Bakken engage in science
support

Collin Fossum, digging out CO2 traps winter 2020 __Faye Ethridge giving a snowmachine tutorial
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Identifying Direct Science Support

e Research Management was identified as a priority during a
workshop in 1995 which lead to the report Toolik Field Station:
The Second 20 Years

o More specifically ‘research management’ was to ensure that incompatible
projects did not occur on the same spot of land or in the same lake.
m AGIS technician was recommended.
o In 2004 the first GIS & Remote Sensing technician- Andrew Balser
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Andrew Balser (TFS) and Beth

Bartel (UNAVCO) test GPS
equipment, TFS, April 2005
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Identifying Direct Science Support

e 1In 2004, the workshop ‘Science Support at the Toolik Field

Station, Alaska: Directions for the Next 10 Years’occurred and e
it was the genesis of the EDC. Toolik Field Station, Alaska:

Directions for the Next 10 Years

e Recommendations from the workshop were (in priority)
o Collection of key baseline environmental data to provide a context for

research
o Purchase, maintenance, scheduling of common-use scientific equipment

o Limited field assistance
e The Environmental Data Center (EDC) was established in 2005

to take on these tasks.
o Christie Haupert was the first EDC technician who started in 2005.
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Evolution of science support at TFS

- 2004-2017

- Continuation + GIS (GPS, mapping) and EDC (baseline datasets, increase of common use equipment, limited field
support), TFS management of Met Station, data access through the TFS website.
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Support & Datasets
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Toolik Lake Ice Thaw and Freeze up dates
LTER maintained Meteorological Data (est 1988) TFS Meteorological Data
Herbarium (est 1984)
PGC satellite imagery (2-5m)
Small machines - Snowmachines, auger, etc. M E F
Equipment Fabrication and Repair

@ O @ O @ O

2000 2005 2010 2015 2020 2025



\(\F|ELD 37:4
oW 7
<0 %

Support & Datasets

Ice Thickness Data - Sally Maclntyre W
OFALAsKA“"ﬁ
NDVI
Snow Depth Measurements
I Bird Point Counts
| Naturalist Journal - daily animal and bird observations
| Plant Phenology EDC
I Inlet Thaw and Freeze up dates
Toolik Lake Ice Thaw and Freeze up dates
LTER maintained Meteorological Data (est 1988) | TFS Meteorological Data
Herbarium (est 1984)
I Lake Bathymetry
Survey GPS of Plots
Publication Maps G IS
PGC satellite imagery (2-5m)
Small machines - Snowmachines, auger, etc. M E F
Equipment Fabrication and Repair

@ O @ O @ O

2000 2005 2010 2015 2020 2025
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Naturalist Journal

TFS Naturalist Journal Daily Metrics for

15 May 2024
Date of Js | o'
2024-05-15 45°F (7°C)
o 16mph 50
Wednesday, 15 May 2024 at 7:51 pm.
Wind Direction
General Comments

Astiff wind picked up overnight and continued through the day, blowing more ducks and shorebirds up from the
south. | went down toward the mountains this morning thinking maybe Id find a new songbird singing in the willows oo Corer

L L] o .
. but all the stages were quiet as the performers hunkered down in what ttle shelter was available. At the Pump & S—_— =
1 pond | found a pair of Lesser Yellowlegs crouched in the shoregrass, leaning into the wind with beaks pointed 5-35%

compass needles to the south. Snow Cover

° . . . . 65-94% 100
North of camp the wind was a little weaker and the wildlife more abundant. A pair of Redhead, uncommon tors.
ocument the weather an al ot S o of ks, o et S Northrn Pt and o ke and e e
Pump Station 3. The Muskox were feeding lazily on short shrubs along the Sag, the recently born calf still not 0 0 5

straying far from mother. A fiesty little Merlin, the chihuahua of the raptors, perched on a piece of scientific

H H equipment near Ice Cut, and a Common Raven defending its nearby nest site harassed amuch larger Golden Eagle jiCokas
S I g I n g S a who flew heavily off to unburden itself of the corvid. o o 5
.
A ird speci through ide dit i Plovers, Long-billed lce on Lake
Dowitchers, Baird's and Pectoral Sandpipers, and Red-necked Phalaropes. A flock of seven Whimbrel, having arrived 0 100% 100

from picking along the beaches of Central and South America, flew in over the Brooks Range, somehow looking just iy
as home here as in their tropical wintering grounds.

100
Lapland Longspurs blew over the landscape in flocks of a few dozen between camp and Oksrukuyik Creek, picking at 100%

windblown seeds on the surface of the snow. -Seth See Brooks Range: Yes

e Naturalist Journal is our highest
visited page on the website. -

n: No

ntetriver fiowing: No
Ground fog: No
Moataround lake: No

Moat width:

Caribou
Photo credit: ®Seth Beaudreault
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Biological Monitoring - Naturalist Journal

e Daily observations from the Naturalist Journal showing observed presence on the landscape.
o Eachringis ayear and each dot is a daily observation.
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Interactive Animals & Birds Tool



https://amanda-b-young.shinyapps.io/TFS-Animals/
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Abiotic Monitoring - Naturalist Journal ~

Snow Present

Hours of Daylight

- 20
15
10

Precipitation
Snow
Rain

Temperature Range
M Average Air
Extreme Air

M Average Lake

JU/y ‘)U“e >50% Cloud cover



Biological Monitoring - Avian

e Avian point counts

Density (individuals/km?)
Pt
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Biological Monitoring - Phenology & NDVI
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Abiotic Monitoring - Snow & Ice

April Snow Depth W

 aTeas e
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Abiotic Monitoring - Met Station

e TFS Meteorological Data
o 1988-present
o Dataaccessible online updated guarterly
o Maintenance, calibration, repair and addition of new sensors ongoing.

Climate Summaries

mparisons oul
Climate Summaries 1988 to 2022

arisons  About
Climate Summaries 1988 to 2022
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https://amanda-b-young.shinyapps.io/Summaries_Climate/
https://github.com/amandabeayoung/Toolik-Climate-Summaries

Arctic Data Center Porta

© Sign in with ORCID 1

Toolik Field Station

The Toolik Field Station (TFS) has been a major site for research in the North American Arctic since 1975. Much of what is known about structure and function
of arctic terrestrial and aquatic ecosystems, effects of climate change, and feedbacks to global climate has emerged from long term, process-based ecological
research at TFS. This portal provides access to datasets collected as part of the Toolk Field Station program.

Publications

About the Toolik Field Station

For more information about Toolk Field Station, please see our main we

Overview

Funding Overview

Connect The Toolik Field Station (TFS) has been a major site for research in the North American Arctic since 1975. Much of what
is known about structure and function of arctic terrestrial and aquatic ecosystems, effects of climate change, and
feedbacks to global climate has emerged from long term, process-based ecological research at TFS. TFS-based work
has resulted in significant on of 1o the Arctic and changes in animal
and plant distributions and phenologies. Because climate is changing rapidly in the Arctic, continuing research into
mechanisms of ecosystem response and feedbacks is a high priority. This need and ongoing interest by scientists from
many disciplines in use of TFS promise a steady demand for TFS science support in the future. TFS supports the Arctic
Long-Term Ecologic: gram (LTER), projects in the Arctic C Netw AON), NASA's

E), the Earthscope Transportable Array, and is a core site for the National

ogram (NEON). TFS is a founding partner in the EU-sponsored Inte onal Network
oring in the Arctic (INTERACT), which links field stations around the circumpolar Arctic,
and a member of the Organiza Biological Field Stations (OBFS). At least 993 peer-reviewed journal articles, 161

books or book chapters and 144 dissertations and theses have been published on research based at TFS.
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EDC baseline datasets and GIS bathymetry and
historical aerial photos included!

Toolik Field Station

The Toolik Field Station (TFS) has been a major site for research in the North American Arctic since 1975. Much of what is known about structure and function of arctic terrestrial and aquatic
ecosystems, effects of climate change, and feedbacks to global climate has emerged from long term, process-based ecological research at TFS. This portal provides access to datasets collected
as part of the Toolik Field Station program.

People Publications ata Metrics
Search
Search these datasets Q
Search
Key Words Author Names Year
Key Words Q Author Names Q
1950 to 2024

DATASETS 1 TO 25 OF 532
. 23 .. 22 Next

Rachel Harris, Sarah Evans, Scott Marshall, Sarah Godsey, Brandon Yokeley, Clara Chew,
Emma Ferm, Key Hatch, & Noah Caldwell. (2024). InSitu and Ground Penetrating Radar
(GPR) Data on a Continuous Permafrost Hillslope in the Galbraith Lake Basin. 2022 -

Bl Hide Map »

Sortby Mostrecent v

Toolik Arctic Data Center portal



https://arcticdata.io/catalog/portals/toolik
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Evolution of science support at TFS
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- 2017-2020

-  Continuation + Drone program, increased data availability through the website and online repositories, myToolik to
manage reservations and projects at Toolik
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Support & Datasets

I Bonzai Botany

I Atmospheric Monitoring

Ice Thickness Data - Sally MacIntyre
NDVI

Snow Depth Measurements

| Bird Point Counts EDC

| Naturalist Journal - daily animal and bird observations

| Plant Phenology

| Inlet Thaw and Freeze up dates

Toolik Lake Ice Thaw and Freeze up dates

LTER maintained Meteorological Data (est 1988) | TFS Meteorological Data

Herbarium (est 1984)

I Drone Flights

| Lake Bathymetry
Survey GPS of Plots

GIS

Publication Maps

Small machines - Snowmachines, auger, etc. M E F

Equipment Fabrication and Repair

@ O @ O @ O

2000 2005 2010 2015 2020 2025
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Rain Blankenship Proposed Research Site Map
Toolik Research Natural Area 17 May 2024

Site Selection

Dr. Koziol Preliminary Site Selection Map
Toolik Inlet 06 Feb. 2023
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*Koziol Approximate Site

~ Boardwalk
Researchers
© Baird, Chris
O Bowden, Breck
. Chinl Yo ID | Name Lat Long Lat_DMS Long_DMS MTRS

1 [ Roche Mountanee | 68.37350146 | -149.30323986 | +68° 22' 24.60524880" | -149° 18' 11.66348880" | SEC 27, T125, R12E, UM
@ Cory, Rose 2| Upper Kaparuk 68.64252186 | -149.40344911 | +68° 38' 33.07868880" | -149° 24' 12.41680680" | SEC 19, T9S, R12E, UM
3 3 | Imnavait Creek 68.61758244 | -149.31820349 | +68° 37' 03.29678400" | -149° 19' 05.53256040" | SEC 33, T9S, R12E, UM
© Eme son, David 4 | Oksrukuyik Creek | 68.6874 -149.095 +68° 41' 14.64000000" | -149° 05' 42,00000000" | SEC 4, T9S, R13E, UM
Meters rukuyik Creel X . . i , T9S, ,
(] MCKane, B. 150 5 | Trevor Creek 68.28290848 | -149.3714069 | +68° 16' 58.47053520" | -149° 22' 17.06485440" | SEC 28, T13S, R12E, UM
6

Toolik Inlet Stream | 68.6251206 [ -149.59290033 | +68° 37' 30.43416360" | -149° 35' 34.44118440" | SEC 32, T9S, R11E, UM
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Bathymetric Data
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e 68 research lakes have bathymetry and hypsographic curves

Toolik Main Basin

——
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0 w 5013%5.25 955721, 5536440
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3 @ 74388723 S5 402714066
Bathymetric Data Catalo ) © 64533633 6570215 3305764
y g : e z S
s w© 45373967 472034 11 223073806
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The rise of the drones

” e!
oF ALASKAFN$

GIS Requests [l UAS

— 25 300

©

)

>

@

ot 20 E
n Q
§ 200 r
5 15 2
T

@ 2
= 7]
g g

10

(o]

= 100 g
o (14
5, o
o (&)
2

€

S

=

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year



‘(F|ELD 8711
oW 7
<0 %

Repeat Imagery: NDVI

11 June

NDVI W NDVI N
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(a) RedEdge-MX Camera
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(b)Spectral resolution of the RedEdge-MX Multispectral Sensor. 2 2 40 n
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Elevation Models
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Evolution of science support at TFS

- 2020- present

-  Continuation + Increase of field support due to COVID Pandemic and the creation of Remote Access and Support
Request System in myToolik
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Many Types of Remote Access

Bodie Davis and researcher Javier Acna
fixing wind +urvine, July 2020

Dani Aguirre mosduito sampling, July 2021
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Evolution of science support at TFS:
Remote Access

Remote Access Hours
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Evolution of science support at TFS:
What does the future hold?

e Drones What ar ®Yourjq
o Sensors eas?
o .Platforms ayoungbb@alaska.edu
e Equipment rfulweber@alaska.edu
e Services

e Datasets
o Baseline monitoring
o Imagery analysis G
e Undergraduate Training =)

Drone-m.oz.m‘ted GPR kit. Model shown can peneffate
12m below ground surface.
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