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Introduction

 Teddi Herring (she/her)
* PhD in geophysics from the University of Calgary

 Expertise: electrical resistivity tomography (ERT)

 Currently a postdoc with NSERC PermafrostNet

* Project: creating a database to store ERT surveys
of permafrost




Electrical resistivity tomography (ERT)
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The need for a database




ERT measurements
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necessary field
optional field

Site characteristics

Site name

Site unique ID (3 digits)

Country code

Province/territory

Municipality (optional)

Projectl

Authorship list for project

Project2 (optional)

Publicationl (optional)

Publication2 (optional)

How many boreholes exist at the site? If borehole(s) present, fill out
"Borehole Info" sheet.

Additional data collected at the site (optional)

Pl information (responsible person)
Pl Last name

P First name

Pl institution

Pl email

Profile characteristics

Survey type

Profile name (your original profile name)
Profile unique ID (3 digits)

Profile position relative to the landform
Number of electrodes

Minimum electrode spacing [m]

Main landform class

G

School

DOS

CA-Canada

YT-Yukon
Dawson
Dawson Climate Change Hazards

A. Lewkowicz and A. Bevington
andscape hazards: Geoscience mapping for cli

Surface cover

Lewkowicz
Antoni
University of Ottawa
alewkowi@uottawa.ca

Lo1

41
2

Flat terrain (undifferentiated)

3.98369162440249%e+00
4.44299017017528e+00
4.24791352079688e+00
4,22238285454957e+00
4.34219491786530e+00
2.92353645707699%¢+00
3.48652753989416¢e+00
3.90936218363165e+00
4.25864358674530e+00
4.27800017211033e+00
4.36647071247032e+00
4.39683929042191e+00
4.36921067305454e+00
4.08044698034934e+00
3.74985304655804e+00
3.65161686805049¢+00
1.97858033655092e+00
2.30658256399962e+00
2.76815674103248e+00
3.16838740256888e+00
3.35205830424295e+00
3.75041321843117e+00
3.99744489110637e+00
4.26652240666542e+00
4.33228586375604e+00
4.39174825137806e+00
4.12824119685224e+00
3.82064773349709%e+00
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Data processing

Filtering Raw data Filtered data 1100
« Automated filtering removes data that are: = ! : 532 @
1. Physically unrealistic or low quality 3 . %
2. Outliersrelative to the rest of the data @ “fg
O
3. Outliersrelative to their neighbours 124 3
4. Collected with “bad” electrodes l 0
. o 0 20 60 80 0 20 40 60 80
 If too many data are filtered, don’t invert X (m)
4500
Inversion & plotting i Hml z
* Invert using PyGIMLI ~ 474 g
<
* Use L1 “blocky” model nhorm 3
1154 3
« Save rms error ZZ MS=5.7% I
« Use model coverage as opacity filter 5 1 5o 30 20 0 €0 20 so °V

X (m)



mesh_node mesh_cell

4)r fillTable_metadata_CAN.py

def upda

conn

site_name
site_db_name
country
region
municipality
pi_id
time_stamp

te_tables(sqgl, sql_data):

None

params = config()

conn = psycopg2.connect(
cur = conn.cursor()

params)

print(sql, sql_data)
cur.execute(sql, sql_data)

borehole

Sid

borehole_name

site_id

gtnp_code

lat_borehole

lon_borehole

altitude_borehole

time_stamp

cur.close()

conn.commit()

profile_name
relative_position
site_id
landform
landform2
substrate
substrate2
vegetation
disturbance
organic_layer
survey_type
permafrost_characteristic:
lon_first
lat_first

2 first
lon_last.
lat_last

7_last
precision
comment
time_stamp

print('Added ', sql_data, 'to database','\n')

(Exception, psycopg2.DatabaseError)
print(error)

conn None:
conn.close()

error:

last_name

first_name

institute
email
time_stamp

id

profile_id
name_topo_file
electrode_position
x

y

z

time_stamp

Aid

profile_id
project_name
time_stamp

| —

publication

Aid

mesh_point_num
type_node
X

Y
z

time_stamp

i

=4

==

profile_id
publication_name
time_stamp

-~

profile_id
survey_db_name
survey_date

n_elec

spacing
electrode_array:
ip_data

reciprocal

operator
instrument
comment
raw_data_file_name
reference_profile
common_ref_electrode
deviation_m
comment_reference
time_stamp

—_—

Aid 1 |~ H P
profile_db_name H profile_id cell_num

version_mesh
cell_type
cell_node_1
cell_node_2
cell_node_3
cell_node_4
time_stamp

param_inv
Aid

survey_id

lambda

time_stamp

param filter_id

data_inv
Aid
param_inv_id
mesh_cell_id
resistivity
coverage
time_stamp

Aid

param_filter

Sid
survey_id
max_voltage
min_injected_current
max_std
mov_med_length
time_stamp

L

Aid m

survey id

-~ c 330w

time_stamp
-

quality tomo

param_inv_id
ms:

chi2
time_stamp

quality_proc

data_filter_id
rhoa_calc:
perc_log_diff

time_stamp

data filter J
Sid

param filter_id
data_raw_id
used
time_stamp



Access via interface

Data plotting

Select a survey on the map to view data

e
=Bl4 PermafrostNet
NSERC | CRSNG

ERT Surveys of
Permafrost

Contains data in date range
09/22/2008 —

09/24/2021

Location

Landform

Disturbance

P

Only show repeated surveys

)

Canada

134 profiles meet those filtering
criteria (out of 134 total in database)

Reset filters ]




Terms of use

* Data will be published with Nordicana D

* In order to use the data, one must;

. Contact the data contributor(s) to request permission
to use the data

- Discuss with the data contributor(s) the appropriate
level of collaboration/attribution, e.qg. co-authorship

. |If co-authorship is not selected, invite the data
contributor(s) to review your work

- Include a formal citation to the data publication



Inventory of surveys

134 unique profiles 205 surveys

Alaska NL

15 (11%) 182 (89%) 86 (42%)

are monitoring profiles include raw data  are repeated surveys




Applications: Landforms & hazards

Lower active layer detachment :r Permafrostet Data plotting
Number of surveys: 1 )
Date(s) of survey(s): 2014-08-18 ERT Surveys of Lower active layer detachment: 2014-08-18
Country: CA - Canada Permafrost 280 A et ed
Region: YT - Yukon >’
Municipality: Old Crow 260 4 0.0 gt M
Permafrost extent: Continuous z : z

‘ 3 Contains data in date range : \
Landform: Active layer failure E 240 - A\
Landform2: n/a 09/22/2008 — =
Survey type: 2D ERT 09/24/2021
Relative position: vertical 220 +
Precision: measured (GPS) Location
Substrate: Fine soil (clay-silt) 200 ms=12.7%

Subsirate2: n/a

Vegetation: mixed forest Eonetionm

Organic layer: in places

Disturbance: Stabilized thermokarst

Comment: Gravel road at base of slope failure Dishirbhenics

which occurred in 2010

Other data collected: Frost tables and surface

cover i

Boreholes at site: 0

Pl: Anfoni Lewkowicz (alewkowi@uottawa.ca)

Publication: Benkert, B.E., Kennedy, K., Oy Show Iepacing survays

Fortier, D., Lewkowicz, A., Roy, L.-P., de d

Grandpré, |., Grandmont, K., Drukis, S.,

Colpron, M., Light, E., Williams, T. 2016. Old Zipeoiias et hoke fikering
" criteria (out of 134 total in

Crow landscape hazards: Geoscience mapping for  database)

climate change adaptation planning. Northern )

Climate ExChange, Yukon Research Centre, Yukon Reset filters ]

College. 136 p. and 2 maps.

T T T T
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X (m)
4]'. 17'15 7173 30005
p (Qm)

Active layer failure

[ Download the selected data ]

|




Applications: Disturbance & thermokarst

Lacusire

Number of surveys: 1

Date(s) of survey(s): 2013-10-01

Country: CA - Canada

Region: YT - Yukon

Municipality: Ross River

Permafrost extent: Discontinuous

Landform: Flat terrain (undifferentiated)
Landform2: n/a

Survey type: 2D ERT

Relative position: n/a

Precision: measured (GPS)

Substrate: Coarse soil (sand-gravel)
Substrate2: n/a

Vegetation: mixed forest

Organic layer: yes

Disturbance: Active thermokarst

Comment: Some anthropogenic disturbance as
well as natural thermokarst

Other data collected: Frost tables and surface
cover

Boreholes at site: 0

Pl: Antoni Lewkowicz (alewkowi@uottawa.ca)
Publication: Benkert, B.E., Fortier, D.,

Lipovsky, P., Lewkowicz, A., de Grandpré, |.,
Grandmont, K., Turner, D., Laxton, S., Moote,
K., and Roy, L.-P., 2015. Ross River Landscape

i
=W PermafrostNet
- NSERC RSNG

ERT Surveys of
Permafrost

Contains data in date range
09/22/2008 —

09/24/2021

Location

Landform

Disturbance

Active thermokarst

Pl

Only show repeated surveys

O

18 profiles meet those filtering
criteria (out of 134 total in

Hazards: Geoscience Mapping for Climate Change database)

Adaptation Planning. Northern Climate
ExChange, Yukon Research Centire, Yukon
College. 116 p. and 2 maps

Reset filters ]

Lacustre: 2013-10-01

Data plotting
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Download the selected data




Applications: Changing permafrost

MP 681 array

Number of surveys: 12

Date(s) of survey(s):
2010-08-11, 2011-03-11, 2011-05-14,
2011-06-09, 2011-07-04, 2012-08-11,
2013-09-01, 2014-08-10, 2015-08-05,
2016-08-15, 2017-08-09, 2021-09-16

Country: CA - Canada

Region: YT - Yukon

Municipality: n/a

Permafrost extent: Discontinuous

Landform: Flat terrain (undifferentiated)

Landform2: Peatland

Survey type: 2D ERT

Relative position: n/a

Precision: measured (GPS)

Substrate: Organic material

Subsirate2: Fine soil (clay-silt)

Vegetation: coniferous forest

Organic layer: yes

Disturbance: No external disturbance

Comment: n/a

Other data collected: Frost tables, surface

cover, photos
Boreholes at site: 0

PI: Antoni Lewkowicz (alewkowi@uottawa.ca)

Publication: n/a

why
=Bl PermafrostNet
S NSERC | CRSNG

ERT Surveys of
Permafrost

Contains data in date range
09/22/2008 —

09/24/2021

Location

Landform

Disturbance

Pl

Only show repeated surveys

15 profiles meet those filtering
criteria (out of 134 total in
database)

[ Reset filters ]

Data plotting
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MP 681 array: 2010-08-11
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Download the selected data




Visit the website

C @& data.permafrostnet.ca/cpers/ ; (" » 0O 7

ERT Surveys of

Permatrost * Explore map of surveys
Canadian permafrost Version 1: Metadata

el s J°  °Llearnmore
survey next practices N s .

Contains data in date range l : . v i °
and database (CPERS) : My * Contribute data

09/22/2008 —
09/24/2021
Location

Q ABOUT CPERS

CPERS COLLECTIVE Landform

@ MAP OF SURVEYS

Disturbance

ﬁ DATA PROCESSING

(,rj CONTRIBUTE DATA

Only show repeated surveys

] CONTACTUs 0 o b Canada

e AR é%?:z’?ﬁgg:fé‘f‘i?}?&‘;!‘n"‘"‘"g e data.permafrostnet.ca/cpers

Reset filters

‘& United
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Questions/feedback?



