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Assessment of the Ecological Benefits of Landscaping Trunk Tree Species
in Challenging Urban Sites Utilizing i-Tree Model
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Abstract

Currently, the limited urban space for carrying out ecological restoration and landscaping construction projects is mainly found
in challenging urban sites. Quantifying the ecological impacts of urban greening engineering on difficult urban terrains and
evaluating the ecological service value of foundational tree species are crucial for promoting green, low-carbon, and sustainable
urban development. This study took Shanghai Expo Culture Park as an example, laid out 149 micro-sample plots and investi-
gated 11 trunk species totaling 743 trees, which included xTaxodiomera peizhongii, Magnolia grandiflora, Aesculus chinensis,
Acer buergerianu, Metasequoia glyptostroboides, Triadica sebifera, Sapindus saponaria, Camphora officinarum, Ginkgo bilo-
ba, Prunus x yedoensis, and Acer coriaceifolium. The carbon sequestration, oxygen release, and cooling capacity of trees were
calculated using the i-Tree Eco model, which reflected the potential evapotranspiration and transpiration in terms of cooling
capacity. Results showed that carbon storage and annual carbon sequestration followed similar trends, both proportional to tree
diameter at breast height (DBH). Camphora officinarum and Sapindus saponaria exhibited the highest performance, followed
by Triadica sebifera, Prunus x yedoensis, and Aesculus chinensis, while Ginkgo biloba, Metasequoia glyptostroboides, and
xTaxodiomera peizhongii showed relatively lower values. Cooling and humidity-enhancing capacities varied significantly
across diameter classes: small- to medium-sized Acer buergerianu and Metasequoia glyptostroboides demonstrated notable
advantages, medium-sized Sapindus saponaria and Ginkgo biloba showed increasing benefits, and large-sized Triadica sebifera
performed optimally. In conclusion, urban greening projects should integrate ecological benefit requirements, tree size specifi-
cations, and species selection to achieve site-appropriate afforestation and sustainable landscape development.
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EE2WA:
LETREHSARBKKERTE "ETEVMSHFENRTEMIBISRERMEUEERARTE" (4HS: 22d21202200)



ETFiTreetREIRSAUN TR B TR ESHmiTE | KHA =

FEMk / 20255 /%4245 /F 111

TEFE NS L RAI T T
LRI ES RN, WhEIR AR
¥k, SEEMHIMTREE, EAED
NI FREMENEZNTR RS
B, WERTH AN R ASER
F i RMEzH” (Challenging Urban Sites), B[
BMFEU AR RECEFEH MU o %
FEEWY BT Lt A
=, DA, B #RSEmmik
I ARIRAN T FME LI E 2 A A
TSMEEAEMEIR T B,

EEtHES AR R R =R
I ErEE TV, 2000F 8 BT ESS
ik, 077FEIBFALERANE. 20216F F
RS AEIEX AR, BRIEAERE
BRSO HZANR, W TR B0UE A
MARBAESNEEZRG, RSN
Xz S MG TR I T4 SR
B, 1HE EstHE S AR AR R
PRI 37 AR AL B T TR A 2SR S5 B,
ENHTEE. Kk THSELRNEE
iz

WHEMREHRIEMUNFEELESN
MR, FEEEGMA SIS O =54
EERMER. #FAlRIEERMEETE “brik
lE” “FRPF” BARNRE, EERRMN
WHREAIFENE SHERER. FRg
B ZE Tz . BTRMERT
MR ERSERE. NEEEHEKS,
BB — RO ESUAES K", WH
FEMEA TEMATEE S, TENFLIE
NAESREFEREER, WRENTIRES
THMERESR. FRIZEENINIRSH M
FHEOL R SEBB M AR EERE
mE,

Hee R ZXEMSHALB TR HE

SEGRSMETERE, KOTYgeen L1
METE, SEBHETNERESRSNE,
HEWHHEMED. WRBEEMES
EEARGFRI Y, Mee A1 iTee Eco.
Tree Streefs. iTree Hydro, i-Tree Vue Z542 58,  HRT,
RZ & T iTiee Streets 0 1FTree Eco AR ERTTAR 3
MM A ZSRAR, ree Streets AR TR A
TATEMAESY A FR, Hree EcoARER N+
Z R AT DS A SESTHE

b, KRN st BT ®E A
B, MNEHBESMERYR A E ¥
AU T R AR RIR TIEF T
FAF A TR AE S A, Bt SRR
(EX) NAEEEF TIFIAEROR. S5
NS IE R LA E KR, R iTree
ECOBRPFHARER, T LEAEMFP AR F
BpfEe. FELE. EmBEEMERN
WeeS), BREEEN T EE I AERNE
Batol. BRI, DUERA T EXME
SRS TR AR AR IR,

1 AREER

EatEse A= (31° 17 047 N,
121° 28" 317 E) Wy FLiEmARIIXBLE
iR, HAEBEIVRRR S4HERY
187 hme, AL AE S BRKEMFRMAEL
SR E BIFTHSCH AR HRRBHZH
HHAE, 8P OHKMRIERARA
AEGH, thEFERIIMERI2 kmEL

18-19]
mEEBEY,

2HARFHE
2.1 HHRWEEFNANE

Mo = E A BB I IR BRE R
FMDBENFEREAERETNE, BF
B MEHER, SO AAER AR

NERSE, —RRATIHRKBOBENE KA
MK BIRRHED, AT RETHO AL
HZEHEERAR, KASIRNEE, Bk
BHEYREE S TR S EF OR K EHE
BB 19 4 AR B TR B TR AL 0 0 %t
R, UH, WFEEHEREBRRIZEDESE
BAFEKF, WESTRFRE WS,
BiE. SHOARIREIEE, 1CRAE AL
KR, FIPERE, BERWE AR K
MRF0AFI/7E Higt AR (46
X) Ritmigfst194, AENDET
RIFRFEIT A3 BR BAR PR, R
WEbATR, FTEEHERFHZ ( xTaodomera
peizhongil) . |~ = (Magnola grandifiora) . S
(Aesculus chinensis). = 8 4R, (Acer buergerianum)
IK ¥ (Metasequoia ghyplostoboides) . 2 4( (Triadica
sebifera) . ToEBF (Sapinaus saporara) . EAE (Camr
phora offcinaum) . 5525 (Ginkgo bioba) . 124%, (Pu-

nus x yedoensis) . TR (Acer conaceifolum) »

2.2 i-Tree Eco &R T(H
X HiTree 12 EYAYiTee Fco R E 0
BHEXHUAET TR EARNERESR
MR e, BIHABESHS i
FRRI (REEH) RASKREARTIE
R R s SR (FEdh/Ri). £
TS, AR, MEGRAERELHIAE
iR, SEMRhERERRGEIE (1
WE), RILBIHR5RG2020FEEIET
HIRG. XTHree EoorPoRIC A AR AL
SRR SYTFS A SRR TS 4
KRB, i BNERERE TR
( * Taxodiomera peizhongii) H3EIFEBFEY, A
2IREEIIH2 (Taxodum muconatum) 5 HEHD
A2 (Coypromera fortunel) - B3 5 2+ 32 42 8L 3 S
T, HFZRSS5HAREREFFIZANL

Landscape Architecture Academic Journal | 103



FEHkiEY) | LANDSCAPE PLANTS

a fEHL L A

El1 FEHEERIER S 57 E
Fig. 1 Selection and distribution map of sample plots

Rith, FHRFAEEIARBISHH TR
FARHLHT

B ZR AR A e Eoo R ER X B8 K [E] Bk
BEME R AT E R RN T
El 5B A DB B O, B E AN CO, B
BN, BRI BsUNpRRRE e 38
HREBSHGEZEMMEELNE. %
N, BERRETE B G HEE
BEAEKE, Az (1), B FREK
HRAEESAEMENEYEFIZE, R
FLOSHEBMALEE LA E. FEHOL
2, REKRAR(2) ) HERARFED
B EFCO, EEE.

P=P,-S-L-H (1)
32

y1=C'E (2)
44

y2=C-E (3)

AP, PHIBEENAEKE, PAEH
ERE, KEAMERRRIGAIEEK

104 | @4

4 L
0 50 100 200 300 400
- —

KTR, SAMTERRERALY, KEY
MAEEREAE ; LANATFET, HAK
AERRT; whEREOBHE, »nhFE
CO,EEE8, CHFEHLE.

PR EE NN EEEIT ARG 2R AL EAT
EEERR, BEETYMEN. WE B
8. SN eFHRRImERETES

HEFR AN, H )@ is Penman-Monteith 755231
BRTEEE, ZHRERTRREE (0
BEL RE MR, KPREES) MEHSE
(WRTERRIEEL. HEHETY).,

S RN
31 EBETRIThEEIHFE
EigtHEs A R 1 ER R RS
BRI R E T AS I AR A I
B2, BEEYEEEaiRZ, 129N A
ERARI0R; IR E20 2 ; =AM,
IR, 5A R SRR, Hitths
TN AL ER3356%, Xt 11 NEREE TA R
REFGOTERIRNFR. MERFTLEH,
BRI S B2 887 ~ 163 cm,  F A
125270 ~508 cm, FHIEIZA169 ~2500m,
BARZREEAARNNEREEN=F B
. BREDAIRARERT40m, RERFH
MEBEARIEATF0, RERFA \MAETF
rEEER.
KPR 7 LB ES AR TTANE

R ERBTHMEREFEITE

Tab. 1 Statistics on the individual tree factors of established trunk species

Bz fom iy /m FBTE /M IR /m
T THA Diameter at breast height  Height Height at first Crpwn
Species Latin name branch width
®RME &KE H9E HYE FHE FHE
KK xTaxodiomera peizhongii 87 508 186 6.9 L5 42
JTE= Magnolia grandiflora 13.1 29.0 19.8 6.2 1.9 45
B Aesculus chinensis 9.1 30.0 19.6 7.8 2.5 5.0
— A Acer buergerianum 99 319 16.9 11.3 2.1 53
kA% Metasequoia glyptostroboides ~ 13.8 277 209 11.9 1.5 4.6
ey 5| Triadica sebifera 10.5 414 199 9.2 24 5.5
JCHET Sapindus saponaria 16.3 316 217 109 2.8 6.1
i Camphora officinarum 144 425 250 73 24 6.0
A Ginkgo biloba 146 336 230 93 25 58
PE Prunus x yedoensis 10.6 29.2 17.0 6.1 1.3 4.7
g Acer coriaceifolium 14.0 27.0 18.0 8.3 22 5.1
B 8.7 50.8 20.5 8.1 2.1 52




ETFi-TreetRERHAUG TR B FHfRESHmiTE | KHA F.

FEM / 20255 /% 425/ F 111

Hen

w10 13 N 140

. JEX
5 -“D e 100
10 mE 80
A
29
T T A
10 10

a F TR PR Bk

E2 ZEETRMHEHIEEST

b BRI RA R

Fig. 2 Statistics on the deployment of micro-sample plots for established trunk species

®2 EBRBTHMENSE

Tab.2 Diameter classes of established trunk species

g INZBY /% R /% KEZMH /% FRER /%
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TKAZ 6.5 93.5 - _

HIE 40.0 60.0 - -
TEF - 98.0 2.0 -
Kk 40.3 54.1 4.2 1.4

L4 18.4 73.4 8.2 -

Ait 16.6 78.7 4.6 0.1
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Tab. 4 Average potential evapotranspiration capacity of trunk tree species

R MER /(Mm% #)  BEEEE/ (mYa/ ) KhRREE / (mYa/ )
Species Leaf area Potential evapotranspiration Actual transpiration
=fH 155.25 16.26 6.80
FEH- b 87.55 9.17 3.83
Roan 108.63 11.39 4.76

Fis 124.10 13.00 5.43

A 140.78 14.75 6.16
SRR 48.71 5.10 2.14

kA 162.01 16.98 7.09

ivin 59.98 6.29 2.63
JToHET 161.77 16.94 7.08
ik 71.41 7.48 3.13

LA 111.94 11.73 4.90

Aif 106.27 11.14 4.65
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