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Abstract: The software tool i-Tree Eco can quantify urban forest structure, environmental effects, and economic
value using field tree surveys, air pollution data, and weather information. This study evaluated the benefits of urban
forests, including air pollution removal, carbon storage and sequestration, oxygen production, and avoided runoff, at
15 “Asian Initiative for Clean Air Networks” stations using i-Tree Eco. Results showed that Ulsan had the highest
air pollution removal (504.61 kg/year/ha) and avoided runoff (783.33 m3/year/ha and 2,205,556 won/year/ha), whereas
Goyang recorded the highest economic value (71,333,333 won). Siheung had the highest carbon storage (210.22 metric
tons/ha and 48,000,000 won/ha), carbon sequestration (12.59 metric tons/year/ha and 2,866,667 won/year/ha), oxygen
production (33.56 tons/year/ha), and replacement value (803,333,333 won/ha). A comparative analysis using the
domestic green carbon sequestration equation confirmed a significant correlation with i-Tree Eco results (R? = 0.60).
To enhance the Korean i-Tree model, future research should incorporate field data from diverse regions and compare
findings internationally to better assess the environmental and ecological value of urban forests.
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Figure 1. The Location of AiCAN's Fifteen Station for Field Survey.

Table 1. Pre-setting lists before using i-Tree Eco Program.

Minimum Requirements General Site Fields

Tree Detail Fields Management Fields

Species Tree address
DBH Land Use
Strata/Area

Street tree/non-street tree

Total tree height

Crown size

User Tree ID

- Height to live top
- Height to crown base
-+ Crown width

- Percent crown missing
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Field Data Species DB

| i-Tree Eco

| Carbon I

| Air Quality I

| Avoided Runoff |

| Energy Effects | E
a
2
Volatile Organic
Compounds
| Structure I
| Value

Location DB

I A1) 3 - el A1) B 5

gl

Hourly Pollution Data® |

Hourly Weather Data? |

Field Data « Land Use
(Agriculture, Commercial/Industrial, Cemetery, Forest,
Golf course, Institutional, Multi-family residential, Other,
Park, Residential, Transportation, Utility, Vacant
Water/wetland)

Species DB « Current DBH and Height
+ Species specific
« Number of trees
+ Crown(% Dieback, Top Height, Base Height, Wide(N/S,

E/W), % Missing)

+ Species or Genus Biomass Equation

Location DB Input dataset : Positions(Lon, Lat), Average altitude

based DEM, Pop. Density were(Eup, Myeon and Dong)

" Pollutants dataset(hourly) : CO, NO; , SO; , O3,
PM,g, PM,s (18.1.1.~12.31)

3 Meteorological dataset(hourly) : Temp., Preci. RH.,
WS, Air Pr, Cloud amounts)

Figure 2. Input variables, procedure in each Data type, and output variables from i-Tree Eco.
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Table 3. Deposition velocities and percent resuspension by wind
speed for PM,s.

Wind Speed Average Deposition Resuspension
(m/s) Velocity (V,;, cm/s) (%)
0 0.00 0.0
1 0.03 1.5
2 0.09 3.0
3 0.15 4.5
4 0.17 6.0
5 0.19 7.5
6 0.20 9.0
7 0.56 10.0
8 0.92 11.0
9 0.92 12.0
10 2.11 13.0
11 2.11 16.0
12 2.11 20.0
13 2.11 23.0
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Table 5. Total Leaf area(ha) and Most important species in AiCAN's green infrastructure by i-Tree Eco.

Site 1D Most importance species Total Leaf

Scientific name Percent Population(%) Percent Leaf Area(%) v* Area(ha)**
GA(Gwanak) Pinus rigida 28.1 15.9 44.0 0.5089
NS(Namsan) Pinus densiflora 36.1 32.0 68.1 1.1120
YJ(Yangjae) Zelkova serrata 27.8 21.8 49.6 0.9391
HR(Hongreung) Pinus densiflora 51.8 74.6 126.4 0.5446
GY(Goyang) Pinus rigida 22.6 247 47.2 1.0600
SH(Siheung) Pinus thunbergii 62.4 40.4 102.8 0.6547
YI(Yongin) Liriodendron tulipifera 97.3 99.9 197.2 1.0030
GJ(Gwangju) Quercus acutissima 16.7 27.0 43.7 1.2410
DG(Daegu) Pinus densiflora 45.0 77.4 1225 0.7984
DJ(Daejeon) Pinus strobus 28.3 30.3 58.6 0.5983
BS(Busan) Pinus densiflora 15.8 17.2 33.0 1.6330
US(Ulsan) Pinus densiflora 19.7 55.2 74.9 2.4880
IC-I(Incheon Seo-gu) Pinus thunbergii 20.0 473 67.3 0.4022
IC-Ii(Incheon Songdo) Pinus thunbergii 75.0 58.5 1335 0.5877
JJ(Jeonju) Pinus densiflora 32.1 38.4 70.5 0.7676

*[V(Importnace Values) : Importance values (IV) are calculated as the sum of percent population and percent leaf area. High importance values
do not mean that these trees should necessarily be encouraged in the future; rather these species currently dominate the urban forest structure.

**Leaf Area(ha) is leaf surface area of the trees on each sites.

FI1BE R71BE AT A4S PESH: F
Aol 371 F osEAsL BT B ohet Ak
BAgEol B7) F Wt Al
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% Jo
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)

AAreE 4= QIth(Song et al., 2020). 15749 g4 A AeF
3 Fers WokR AT, T ARWQ10.22 vha)Tt §

TTH(12.59 t/¢/ha), 12]31 ©]9] ZAAZ 71%](48,000,000
. 2,866,6679), AA AAEF(33.56 t/'d/ha)T}t A4
7F*1(803,333,333 /ha)oll A AlS(SH)ol 7H8 =71 H7}
Atk 22 5ol olA HAol E a2 w2 7
Z 9 7|59 2 93rS ujAtKLutz et al., 2013). AlE

(SH)Z FBEAE(63%) w4, ZA7F ol A

70

Crown missing rate(%)

Us 1c1 icm M

GA NS Yl HR GY SH yi GJ DG DJ BS

Aican site

Figure 3. Crown missing rate(%o) of trees in each survey area.

H e S5 &A% 20 em o4, 42117t 10
m o])o] thE Tl vl FAc] E FFo= HkE
ChFigure 3). w]5H0] o12] Ao AlAE o] o)F
SAF5HE B7HE Nowak et al. ] Aol wh2w 94
©1 DC, 2w, MmebA 25, Bedlol, 1r82] Lpito]
ol5l & F =gk oF 16,200E(Nowak et al., 2006a), 1200
E(Nowak et al., 2006¢c), 5200=(Nowak et al., 2007a),
16,100=(Nowak et al., 2007b), 42,300%(Nowak et al.,
2007¢)o. 2 H7IE Qi)

ANAR SR EAIZp HIRSH] WAskal glom
(Kubal et al., 2009; Yin et al., 2015), =A| oA UJF7} &
S 959 AL o3e BTk Be A7) Ky
ATHWang et al., 2008; Armson et al., 2013; Zhang et al.,
2015). 157]4:9] 92 92 Wx|2Ee S AHUS)o)A] 78333
m’/d/ha(2,205,556 9/ d/ha) 713 =& Zroz A E Q)
t}. i-Tree Eco A9 £4 Ayl= 4~&29] 77|(DBH, ¢
WA, SRE} f5 5E WAYS 2R Y F8
3l @ A~o]t(Sally et al., 2020). &AL A AHUS)S
HOHGA)T 24 SBo] |47t 342802 T2 X
ool |3 714 ol ZAE RO, BESt AYSE 2
FA 2AERAAL, FA B (DBH)F =1HT), 8%
(CB), ¥HZ]o] THGA) k= &4HUS)O| B & 55
o] ZAME gFFoz |hETHFigure 4).
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