Change Analysis of Canopy Cover in La Crosse, Indiana

More small communities are beginning to reach out to the Indiana
Department of Natural Resources (IDNR) Community and Urban
Forestry (CUF) program for first time assistance. The urban forests in
these communities have often never been managed or are
infrequently managed when resources allow. Communities just
starting to research how to manage their urban forest resource can
feel overwhelmed by the lack of specific information they possess
about their trees. As many of these communities have no designated
staff, budget, or other resources for their trees it makes establishing a
management plan more of a challenge. Canopy cover assessments
using i-Tree Canopy are a free and relatively quick and easy way to
provide new communities a starting point in their management

LaPorte County is located in
the northwest region of
Indiana.

journey.

Brief Background La Crosse

La Crosse is a rural town located in the southwest portion of LaPorte County. According to the
US Census Bureau, it had an estimated population of 531 people in 2018 and covers
approximately half of a square mile of land.

Cover Class Selection

The format and description of the seven default cover classes were slightly modified. The
biggest adjustment was the addition of the Ag Field cover class. La Crosse is a rural community
and a quick visual assessment showed that agricultural fields are an abundant land use. It
seemed worthwhile to separate it out from Grass/Herbaceous (or Soil/Bare Ground depending
on the timing of the aerial images).

Abbr. Cover Class Description
T Tree/Shrub anything that looks like a treef
Grass/Herbaceous anything herbaceous that's not a tree or shrub
“ Impervious Buildings [impervious footprints of buildings

R Roads Ebads made of concrete, blacktop, gravel, etc.
— Impervious Other parking lots, sidewalks, and any other impervious surface that's not a road or building
Water standing water
S Soil/Bare Ground miscellaneous pervious surfaces

Ag Field either bare soil or herbaceous cover that is part of an agricultural field




Change Comparison Method

A canopy assessment was completed using 400 points. The newest available aerial imagery of
La Crosse utilized in i-Tree Canopy was from April 22, 2017. The survey points were then
uploaded into Google Earth Pro and the historical imagery feature was used to conduct the
change analysis survey. Imagery from February 28, 2005 was selected as it was the oldest data
with the highest resolution to ease the comparison process. This timeframe was expected to
capture some of the aftereffects of emerald ash borer.

The 400 points from 2017 and their respective cover class abbreviations were input into an
Excel spreadsheet. The cells were conditionally formatted to match their corresponding color
used in i-Tree Canopy. Analysis began in Google Earth Pro by zooming into the northwest
corner and recording the cover class in the spreadsheet for each visible point. Once all points
were recorded the view was moved to new points. The survey was completed in a west to east
and north to south grid. Any individual points missed in this method were found by clicking on
the desired number in i-Tree Canopy so it zoomed into the point and gave a general idea of
where it was on the map. For points that did change cover class, an observational cause was
also noted.

Change Analysis

Overall, 57 points showed a change in cover class from 2005 to 2017. The Tree/Shrub,
Grass/Herbaceous, Impervious Buildings, and Impervious Other all showed net gains while Ag
Field had a net loss. There was a net gain of two points classified as

canopy. 2005|2017 [# Change
TREE GAIN 18
Almost all the Tree/Shrub gains in 2017 appear to be from growth of i T 16
existing trees, and not the planting of new trees. Only one Tree/Shrub S | T 1
loss seemed to be the apparent result of a construction project, while a ! U 1
. TREE LOSS 16
handful of others seem to be from fencerow clearing. All trees were - 10
completely removed, so cause can only be inferenced. T 1 s n
T | 1
Cover Class 2005|2017 [NET CHANGE T B 1
Tree/Shrub T 64| 66 2 NON TREE 23
Grass/Herbaceous 126 129 3 S 3
Impervious Buildings [ B 20 21 1 [ 1
Roads R 31 31 0 B 1
Impervious Other I 18] 19 1 S 8
Water 0 0 0 S B 1
Soil/Bare Ground S 29| 29 0 B S 2
Ag Field A | 112| 105 -7 A S 1
TOTAL 400 400 57 A D s

Net Change Total Change
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A visual representation from
the spreadsheet of the 400
points and their cover
classes in 2005 and 2017.

KEY
Abbr. Cover Class
T Tree/Shrub
Grass/Herbaceous
“ Impervious Buildings
R Roads
— Impervious Other
Water

S

Soil/Bare Ground

A

AgField




An example of a point changing cover class.

ABOVE Point 112 was classified as
Grass/Herbaceous in the original i-Tree Canopy
assessment using the 2017 aerial imagery.

BELOW The historical imagery analysis used in
Google Earth Pro showed there used to be a
tree in the same spot in 2005.



i-Tree Canopy Analysis
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This is the graph from the 2017 analysis, but the changes in cover class were so minute that at this scale there wasn’t
really an observable difference between the two graphs so only one was included.

% Cover + 5E

Area (ac) + SE

Abbr. Cover Class Description Points

A Ag Field either bare soil or herbaceous cover that is part of an agricultural field 112 26.00 £ 2.24 95.24 £ 7.64
B Impervious Buildings impervious footprints of buildings 20 5.00 £ 1.09 17.01 £ 3.71
H Grass/Herbaceous anything herbacecus that's not a tree or shrub 126 31.50 £ 2.32 107.14 £ 7.90
| Impervious Other parking lots, sidewalks, and any other impervious surface that's not a road or building 18 4.50 £ 1.04 15.31 £ 3.53
R Roads roads made of concrete, blacktop, gravel, etc. 31 775134 26.36 £ 4.55
s Soil/Bare Ground miscellaneous pervious surfaces 29 7.25 £ 1.30 24.66 £ 441
T Tree/Shrub anything that looks like a tree 64 16.00 £ 1.83 54.42 £ 6.23
W Water standing water 0 0.00 + 0.00 0.00 + 0.00
Total 400 100.00 340.14

2005

Abbr. Cover Class Description Points % Cover + SE Area (ac) + 5E

A Ag Field either bare soil or herbaceous cover that is part of an agricultural field 105 26.25 £ 2.20 89.29 £ 7.48

B Impervious Buildings impervious footprints of buildings 21 525+ 112 17.86 £ 3.79

H Grass/Herbaceous anything herbacecus that's not a tree or shrub 129 32.25 + 2.34 109.70 + 7.95

| Impervious Other parking lots, sidewalks, and any other impervious surface that's not a read or building 19 475 £ 1.06 16.16 £ 3.62

R Roads roads made of concrete, blacktop. gravel, etc. 31 775+ 134 26.36 £ 4.55

s Soil/Bare Ground miscellanecus pervious surfaces 29 7.25 £ 1.30 24.66 £ 441

T Tree/Shrub anything that looks like a tree 66 16.50 £ 1.86 56.12 £ 6.31

w ‘Water standing water 0 0.00 £ 0.00 0.00 £ 0.00

Total 400 100.00 340.14

2017




2005

2017



Tree Benefit Estimates: Carbon (English units)

Description Carbon (T) *5E CO; Equiv. (T) +S5E Value (USD) +SE
Sequestered annually in trees 60.69 6,95 222,54 +25,50 510,351 +1,186
Stored in trees (Note: this benefit is not an annual rate) 1,865.67 +213.74 6,840.80 +783.71 $318,192 +36,453

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Amount sequestered is based on 1.115 T of Carbon, or 4,089 T of CO, per ac/yr and
rounded, Amount stored is based on 34.281 T of Carbon, or 125697 T of COs, per ac and rounded. Value (USD) is based on §170.55/T of Carbon, or $46.51/T of CO: and rounded. (English units: T = tons (2,000 pounds), ac = acres)

2005
Tree Benefit Estimates: Carbon (English units)
Description Carbon (T) +SE CO; Equiv. (T) +SE Value (USD) +SE
Sequestered annually in trees 62.59 +7.04 229.50 +25.81 510,675 +1,201
Stored in trees (Note: this benefit is not an annual rate) 1,923.98 +216.41 7.054.58 +793.49 5328136 +36,908

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Amount sequestered is based on 1.115 T of Carbon, or 4.089 T of CO., per ac/yr and
rounded. Amount stored is based on 34.281 T of Carbon, or 125,697 T of CO., per ac and rounded. Value (USD) is based on $170.55,/T of Carbon, or $46.51/T of CO. and rounded. (English units: T = tons (2,000 pounds), ac = acres)

2017
Tree Benefit Estimates: Air Pollution (English units)
Abbr. Description Amount (Ib) +SE Value (USD) +SE
co Carbon Monoxide removed annually 156.12 +17.89 $2 0
NO2 Mitrogen Dioxide removed annually 445,05 +50.99 54 1
03 Ozone removed annually 2,326.04 +266.48 $193 +22
502 Sulfur Dioxide removed annually 176,16 +20.18 51 0
PM2.5 Particulate Matter less than 2.5 microns removed annually 139.26 +15.95 $440 +50
PM10* Particulate Matter greater than 2.5 microns and less than 10 microns remaoved annually 957.13 +109.65 $55 6
Total 4,199.76 +481.14 $694 +80

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are based on these values in Ib/ac/yr @ $/lb/yr and rounded:
CO 2,869 @ $0.01 | NO2 8,178 @ $0.01 | O3 42.740 @ $0.08 | SOZ 3.237 @ $0.00 | PM2.5 2,559 @ $3.16 | PM10* 17.587 @ $0.06 (English units: [b = pounds, ac = acres)

2005
Tree Benefit Estimates: Air Pollution (English units)

Abbr. Description Amount (Ib) +SE Value (USD) *5E
co Carbon Monexide removed annually 161.00 +18.11 52 0
NO2 Mitrogen Dioxide remaoved annually 458.96 +51.62 §5 1
Q3 Ozane removed annually 2.398.73 +269.81 $199 t22
502 Sulfur Dioxide removed annually 181.67 +20.43 $1 0
PM2.5 Particulate Matter less than 2.5 microns removed annually 143.61 +16.15 $453 +51
PM10* Particulate Matter greater than 2.5 microns and less than 10 microns removed annually 987.04 +111.02 $56 6
Total 4,331.00 +487.15 $716 +81
Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are based on these values in Ib/ac/yr @ $/Ib/yr and rounded:
CO 2.869 @ $0.01 | NO2 8.178 @ $0.01 | 03 42.740 @ $0.08 | SO2 3.237 @ $0.00 | PM2.5 2.559 @ $3.16 | PM10* 17.587 @ $0.06 (English units: |b = pounds, ac = acres)

2017



Tree Benefit Estimates: Hydrological (English units)

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are based on these values in Kgal/ac/yr @ $/Kgalyyr and

rounded:
AVRO 1.233 @ $8.94 |E 83.157 @ N/A | 1 83.169 @ N/A | T 117.744 @ N/A | PE 556.024 @ N/A | PET 411.517 @ N/A (English units: Kgal = thousands of gallons, ac = acres)

Abbr. Benefit Amount (Kgal) +SE Value (USD) +SE
AVRO Avoided Runoff 67.09 +7.69 $600 +69
E Evaporation 4,525.62 +518.47 N/A N/A
I Interception 4,526.30 +518.55 N/A N/A
T Transpiration 6,407.97 +734.13 MN/A MN/A
PE Potential Evaporation 30,260.37 +3,466.76 N/A WA
PET Potential Evapotranspiration 22,395.90 +2,565.77 MN/A MN/A
Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are based on these values in Kgal/ac/yr @ $/Kgal/yr and
rounded:
AVRO 1.233 @ $8.94 |E 83.157 @ N/A |1 83,169 @ N/A | T 117.744 @ N/A | PE 556.024 @ N/A | PET 411.517 @ MN/A (English units: Kgal = thousands of gallons, ac = acres)
2005
Tree Benefit Estimates: Hydrological (English units)
Abbr. Benefit Amount (Kgal) +SE Value (USD) +SE
AVRO Avoided Runoff 69.19 17.78 5618 70
E Evaporation 4,667.04 +524.94 N/A N/A
! Interception 4,667.75 +525.02 N/A N/A
T Transpiration 6,608.22 +743.29 MN/A MN/A
PE Potential Evaporation 31,206.01 +3,510.02 N/A NJA
PET Potential Evapotranspiration 23,095.77 +2,597.79 MN/A MN/A

2017




