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1. Introduction

i-Tree Eco was run for each of secondary partitions (counties) in Alaska using 2012 data to quantify
ecosystem services provided by trees, which include:

1. Minimum, average, and maximum of annual air pollutant (CO, NO,, O3, PM ¢+, PMz 5, and SO»)
removals (metric tons/year).

2. Monetary value (US dollars/year) associated with air pollutant removal (externality values for CO,
PM, ¢+, BenMAP health effects for NO,, O3, PMz s, and SO»).

3. Hydrologic parameters
a. Transpiration (m?/year)
b. Evaporation (m*/year)
c. Rainfall Interception (m?/year)
d. Avoided Runoff (m?/year)

To calculate these, tree cover (%), evergreen (%), maximum leaf area index (LAI) in the growing season,
impervious cover (%) for each secondary partition, as well as hourly surface weather, upper air (height and
temperature), and air pollutant concentration data measured within or at the closest monitor station were
employed. This document presents maps showing these parameters and measuring locations, as well as the source
for these data. The complete list of the metadata is provided in the associated file.

2. Data Employed

2.1. Land Cover

Land cover data from the Multi-Resolution Land Characteristics Consortium (MRLC)’s 2011 Alaska
National Land Cover Database (NLCD) (Multi-Resolution Land Characteristics Consortium 2022) (Fig. 1) was
employed.

Of the NLCD land cover classifications, "Deciduous Forest", "Evergreen Forest", and "Mixed Forest" were
used to derive tree cover percent for each of the secondary partitions (Fig. 2). Evergreen percent was calculated
based on the area ratio between “Evergreen Forest” and “Evergreen Forest” + “Deciduous Forest” for the
secondary partitions (Fig. 3).


http://www.itreetools.org/documents/Alaska%20Metadata.xlsx
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Figure 1 2011 Alaska National Land Cover Database
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Figure 2 Tree cover percent
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Figure 3 Evergreen percent

Maximum (mid-summer) leaf area index (LAI: m? leaf area per m? projected ground area of canopy) values
for each secondary partition (Fig. 4) were derived from the level-4 MODIS/Terra global Leaf Area Index product
(NASA 2022) for the growing season. The year 2012 was used.
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Figure 4 Leaf Area Index
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“Developed, Open Space”, “Developed, Low Intensity”, “Developed, Medium Intensity”, and “Developed,
High Intensity” classes in the NLCD were used to derive impervious cover for the secondary partitions (Fig. 5).
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Figure 5 Impervious cover percent
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2.2. Monitoring Stations
1.1.1. Surface Weather Stations

Hourly surface weather data for 2012 were employed from National Centers for Environmental Information
(NCEI) of National Oceanic and Atmospheric Administration (NOAA) (National Centers for Environmental
Information (NCEI) 2022). Measurements at the station closest to the centroid of each secondary partition were
used. The station names and locations were presented in Fig. 6.
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Figure 6 Surface weather stations
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1.1.2. Radiosonde Stations (Upper Air)

Radiosonde data for 2012 obtained from Earth System Research Laboratory (ESRL) of NOAA (Earth
System Research Laboratory (ESRL) 2022) were used. Measurements at the station closest to the centroid of each
secondary partition were used. The station names and locations were presented in Fig. 7.
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Figure 7 Radiosonde stations
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1.1.3. Air pollutant monitors

CO, NO,, O3, PM o, PM, 5, and SO, data for 2012 obtained from United States Environmental Protection
Agency (US EPA)’s Air Data (United States Environmental Protection Agency 2022) were used. When multiple
monitors were located within the boundary of a secondary partition these monitor data were all used to calculate
hourly air pollutant removal estimates and the average across the monitor location was taken for the yearly
estimate. When only one monitor was included in a secondary partition, that monitor was used, while when no
monitor was included the one closest to the centroid of the partition was used. The location and monitor ID’s used
in i-Tree Eco for monitors used in the batch processes were presented in Figs. 8 — 13.
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Figure 8 CO monitors
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Figure 9 NO2 monitors
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Figure 11 PMio monitors
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Figure 12 PM2.s monitors
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Figure 13 SO2 monitors
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3. Results

Tables 1 and 2 present examples for air pollutant removal and hydrologic parameters, respectively,
estimated by batch-running i-Tree Eco for secondary partitions.

Table 1 Example of air pollutant removal results

Primary Primary Secondary Secondary Benefit R ﬁlVgV al R ﬁm al R l\r/xlla):/al
Partition Partition Partition Partition Pollutant Value emo cmov emo
1D Name 1D Name (USS/yr) Rate Rate Rate
V(W (t/yr) (t/yr)
02 Alaska 013 Aleutians East CO 95230.8 59.2 59.2 59.2
02 Alaska 013 Aleutians East NO2 1454 177.1 88.2 196.8
02 Alaska 013 Aleutians East 03 13414.2 1331.3 768.0 1512.0
02 Alaska 013 Aleutians East PM10* 4412353.1 583.3 227.9 9114
02 Alaska 013 Aleutians East PM2.5 62887.2 140.0 27.0 4493
02 Alaska 013 Aleutians East SO2 72.4 408.1 339.0 480.7
Table 2 Example of hydrologic parameter results
Primary Primary Secondary Secondary Transpiration  Evaporation  Vegetation Avoided
Partition Partition Partition Partition (m3/yr) (m3/yr) Interception Runoff
1D Name ID Name (m3/yr) (m3/yr)
02 Alaska 013 Aleutians East 81946534.57 58610156.72 6518199.493  29512524.67
02 Alaska 016 Aleutians West 6320978.262  4689242.399 0.471310423  140967.0242
02 Alaska 020 Anchorage 240165457.7  197942002.2 43048830.83 56017640.02
02 Alaska 050 Bethel 2507657784 1804249939  519962852.8 645457801.4
02 Alaska 060 Bristol Bay 1243736.629  923019.6238 215768.5448 475070.8359
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