WL R AR K F F 3R, 2022, 39(6): 1340-1349
Journal of Zhejiang A&F University
doi: 10.11833/j.issn.2095-0756.20220109

bRzl XKiF B SBITERMERITN K2 E =
E R, 4 #.0 F, EFF, BRAL E ¥

(1 AEE MO K2 B A SR RS & SO E R E A 0%, JEE 1000835 2. b 5T HUR Ml FEl i
BHEEARAR, dba 1011115 3. bt KL IR E BAL, JbaT 102419)

HE: [ B8] 4P A AR IR ey beik 4l . AR A A, AE oML T T G AR e R T B ARA
& 5% Fraxinus pennsylvanica ¥4 % . fERBE IR, AMEHE . 2@ FE 9T HERMERIFIR 2 TP HREHE
R PRI, [ FH] 2T TSR 11 £ EZ2Ar8 00 5 QRATER AT R, R RS 4. K-means R EH
A BAPNAER, R AR R AT AT RIBE, KM &R FN IR L S L E 5 BPAY 2 M &4 RTFMAEA ; R &
INEKIKRIL, EHFRBAEARKERT 3IAFTE, SHAE WHEH, BREERE . BIRAES R T E G BT8R
KA Hwm. [HR]HFRESP, R, BEE. RERAMT LS EEHH 3920%. 41.26%. 16.78% F=
2.76%; # 54 BP AV 2 W A4 BRFRMAER b DI h4E . BiEdE . MRXEL EEWHPAL TRMAZ R KX RS A A
0.999 7. 0.972 0. 0.997 6 % 0.9953, 34K T 0.950 0, & B MALA 48 5 3 B m i & S AT A 12 AN RN FE AR 5 42 B3R
ARG K FA, THTHRE —HR L4 G iTamE RN ; 5 2 oA % T KA. MR, BB HE. B4
F.ORIE, B, FHEMREE A @Y TE QEATIEM R BRLEEZF YR (P<0.05), WEFwE), Y¥a
W RN 60~70 cm, WAL BA G E | MR E AT #RIEH S~10m, AbEARA 1~2m’, ERTEET LA H
A G, FaERRUEF, (&8 ] ARRHA, FOTEMERZTRERS, BARTFORFRAGS,
AyxEPE, REAE, EFGBATHEMRBALEREY P, RAEISTIE . HEMAEKE, HIES5~10m, Hik
AR 1~2 m? ARIE B E BB 0L, AARIEF GATEAE BRI RIF 26, B 3 & 13 426
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Health assessment and influencing factors of Fraxinus
pennsylvanica in Beijing core area

WANG Yan', YU Yun', LIU Yong', WANG Kaiyong®, ZHOU Xiaojie’, WANG Yang’

(1. Key Laboratory for Silviculture and Conservation of Ministry of Education, College of Forestry, Beijing Forestry

University, Beijing 100083, China; 2. Beijing Jingcaiyanyuan Landscape Technology Co., Ltd, Beijing 101111, China;

3. Management Office, Beijing Da’an Forest Farm, Beijing 102419, China)
Abstract: [Objective] For the rapid, accurate, and productive assessment of urban tree health, this study aims
to investigate and analyze the growth, health, and management status of Fraxinus pennsylvanica in Beijing core
functional area, so as to provide a scientific basis for comprehensive health assessment and technical measures
for management and protection. [Method] Taking street trees of 11 main streets in the core area of Beijing as
the research object, the health assessment model of F. pennsylvanica was constructed by principal component
analysis and K-means clustering. The results were verified by discriminant analysis, and the BP neural network

health prediction model was established by combining the assessment results with the assessment indexes.
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Meanwhile, the effects of DBH, tree height, the number of pruning stubble, anti-trampling pavement etc. on the
health status of F. pennsylvanica were analyzed. [Result] The results indicated that healthy, sub-healthy,
unhealthy, and dying plants accounted for 39.20%, 41.26%, 16.78%, and 2.76%, respectively. In the BP neural
network health prediction model, the correlation coefficients between expected value and predicted value of the
training set, verification set, test set, and total set were 0.9997, 0.9720, 0.9976 and 0.9953 respectively, all
greater than 0.9500, indicating that the model could accurately reflect the relationship between 12 evaluation
indexes and health assessment categories of F. pennsylvanica and could be used to predict the health status of
other F. pennsylvanica in the same area. Variance analysis and multiple comparisons showed that DBH, pruning
stubble, anti-trampling pavement, plant spacing, tree pool area, number of lanes and lane direction all had
significant effects on the health status of F. pennsylvanica (P<<0.05), but tree height had little effect. The health
condition of F. pennsylvanica was the best under the following conditions: 60—70 cm DBH, tree body without
pruning stubble, tree pool pavement with good water permeability, 5—10 m tree spacing, 1-2 m” tree pool area,
suitable road width, and north-south direction. [Conclusion] F. pennsylvanica street trees in the study area are
in a sub-health state on the whole, with good conservation and maintenance potential. However, some of them
are seriously damaged and need to be dealt with urgently. In planting and management process, important
measures should be taken to ensure the good status of F. pennsylvanica, such as standard pruning, strong water
permeability of pavement materials, 5—10 m plant spacing, 1-2 m? tree pool area, and suitable road conditions .
[Ch, 3 fig. 13 tab. 26 ref.]

Key words: Fraxinus pennsylvanica; functional core area of the capital; tree health assessment; principal

component analysis; BP neural network

%5 Fraxinus pennsylvanica J& [ 852 A G ARERAL A, A2 b st v {0 RS B v 1A T TE AR Fif 22
—, HOBAuGIE, RO ERMTELE, B R, SO, R RERIR R A S A EURA, FEARX
H, MeER T E AR, ATEM RN TSRS T, DL IBRIK R G W T oy <8
T BZRAL, W RSEEE IR T ARMAE R R A ATEREZ T RO ik A ] eE R
TP e A3k iy PR AR ) 2 RE D S0 P Re R B B MR R, g BRI e T 3k T SRk T
%, TRt 2 S SR S A S i 15 DL B F BB . 171 2 Z ORI s T30, A KSR 5Z R K&
JE B T, S MBS | RS T Ko AR SRR, AR AR 1 AR, BRI S UL A
HE AU RS 1) R AR

AEE, BAITET FRG T ZRE AT WORYE ) B e M SRk Iz W T
REARBEFEEN . AFPFN RS A NS, PSS RAEBE OIS AHR, AR 2 20k AR5 G 0 & e
AGHATON AT T AT AR VAT AT 5T, AR S TR IE AR FR . T, ARPRAEIC T
DX 11 ZRATE T S T IE A R A S R b, A5G TERAS . PRS2 R, s HERS
GIHT B RIS AT S E U AT IE BRI IR R SRR S A AT AT A R B E, IR T RS SR T
BP # P 28 TR, DB T b mt TR0 XA ST TE AR R, AT i ARG L A A {E BT
P HEHoR SCH

1 HF R XA

LA F 39°56'N, 116°20'E, HuARAEILSEJHEALES, HFUN 16 410.54 km?®, T4E 16 ~IX . BFFRIX
L TR B AR REAZ O X, M AR AC ST X iR, R EBOE . SO E PR AE ol A% O AR ER X
AN 92.5 km?, 332 AMEHE 183 MAFIXC 1, Bl AT K E R 545.9 mm, AP0 11.4 €7,
SRR IR T R R R, AR T, EEmEEW, A, L 3ul
SRR
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2 R
21 BFAEFE
P T 2018 A E AT . B TAL R TR D X ZA 0L A 2R BRI 11 AT N
AR . BENLEEAE S A 2 45 220 20 RRAERS, XHARARDL . R4 S8 AR A5 A A
fr, A 870 BRI MY . 1A BEAEN ILE 1.
1 WFREEBEEER

Table 1 Roads’ profile in study area

EEARK  HmAE HEECEm  EEE 7B HEARR BmAEE HEECEM  HEESEE ATEXR
mfL 1 AR SR PR HAEAH 1 RV W B ARk
£ 2 N Wt PR SRRV 1 [aEld S [
ML 1 ENL S (L7 —LR7% 1 2B [ B [y
KA1 1 R SCi ARk RPN 2 L W ARIR
PR 1 ENL S AR TEMET TN R A 2 (2B [ i [y
ESUNIIPN:) 3 AR i AR

22 EEFMAE

22,1 fhikfd RAROAEAR  CRBIRRR TP R LS, S EBARMAS G, LAY EE O T A f
WM IRFRIR R . AW SH B ARIBS. A0 LI DB 11/T1692—2019 (3 i B A fd B2 Wi A
RN AR bR B FRAE I , MATIEAS A SR . AT . AR AR KR B 5 . IR R B AR L
AR AR AR R, SRR 12 NIFMR AR AR . Tk TE AR ORI AT . ORFBEHIEL (x): IR
W KB RAFTORAL, WER 4; PR AATECR <10%, NERE, WER 3; BB fsia R A
10%~<30%, HJ R, WK 2; BEbsedh™ E AR R >30 %, HEE, WEHN 1. ORI R E
(rp): AEF BN 3; BN 2; AEEWRER 1. OWTREE (v»): AEEGERT, TRE
B, WEN 3; BMSE T, WRER 2; FHEEK, BER 1. OWT2ERIE (vy): T RETEFH
i, WRAE M 45 WA <1/3, WRME M 35 JEFGEOIEE RN 13~< 12 0, WRAEH 2; BifE>1/2, WRIEN
Lo Forr, Ff =R T 3R B e R 03 9 A TR . IR ZS TR (xs): BT 3R TR B (T
WEAAR L, FAEFIE ., HJCESTE, WIEN 4; fAESTEN, SRRE<1/3, WER3; =50
TR 13~<12 BF, WRME M 2, B0 > 172, IR 1. ©WRHIEFARRE (x): FBEFNE . QR4Er G
AR, WITCEFT, WAEHR 4; AR <S eom, NERE, WEN 3; FHAWERN 5~<20 cm iF, WK
R, BB 25 TREE>20 cm, WIMEEEF, MM 1. OBEEEG R (vp): HHEE RFIBEER
RS L], ®BRIRH () BT, WEHN 4; BEECH L AREVRE, WER3; 8
HEHCH 2~3 AR, WRAER 2; BEAEECN 3 AL LRI E R, WIER 1. ORERERB (x): Z%HEn
giant FR R EZER . WTEEREZER . Fart g 3 A TS . R R R E 2 ER=
F R/ R W I E 2 R =2 K SR ant = i g B, Hrpsz
ESEIR A AEWEE | N E SR E SO T Z B G  ER S, R T8 32 A TR AT
JAK . ORHE . B ESFHE . JCPME LR L, RN 4; FFEEHERFLE 1 N PMEAL, M <
30%, MR B TERZER <13, WELPTE | U, W 3; 77 2~5 Pk fl . Mo w
N 30%~<50% . W ER TR E RN 1/3~<1/2 1), WRHAEE 1Ty, RN 2; F7ES D
KL FREAL, S e >50%, MR s T E R > 12, WEEPEE 1 BUAEE, WER
1o QIEEFZM (x0): KA MR RICHER, A BRI BB KR, TR ARE, WEN 4; AR
RSP, A B BRA A (B K M 22 S R R R R BN S, WME R 3; PHAsci . AR a2 R . JCkh
BREHBE AP AE 13~<12 WA, WM 2; ARSHEZR @EEERY <1 m), SR>

=~

4 2 4
1&@%@%,Mﬁﬁlo®ﬁﬁwum:%ﬁwzngiywjmno®ﬁ%mu@=ﬁ%%:%}hmﬂa
i=1 i=1

Horbe WeonARK L WL B dE4 DT RAEIRZ R, A FoRObIE A, H R
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222 M EAGE T KPR TERIEN IR N IEMAER . 3 12 M e R T k4
BN SR E R TR A O RBUE R | FRAE(E AT 22 DTk, A B T AR, SREURRIE(E R
F 1 H B 2200808 70% LU L n A0 F, 30 B2k PR 28000 1907 22 stk %1t
AR, MAS B E 2R A AT RA S Z; XHEERLE G130 61T K-means 500, IV WA fi
RS, ZERICI MR . WARERE . AR WIS 4 N2 SRJE R HI B X A 45 SR A T RIE
223 AZMLTAMALR  BP LN LRI T 158 25 I AL R T L 1 2 2 AT U 28 [ 2% (multiple-layer
feedforward network), H1%AJZ . B2 F 20, LA AR 22 3 10 B2 i 55 9 1E G 35 5 1R
ZE I AL 2 A R, AW A 2 P ST BB B BIE, PEATIRZERCIE, I 45 15 31 i
PR, HAG i i AR LM 1o A 22 4 pR AR S E 7 20

$£F MATLAB R2019b T H 4 nftool BEE T 14 3 /2 BP M M4, B0 —1b 5 (38 b5 &
V5 R0 5 SR R A2 B 2 . iRIEE AR, IR REZ R, 5l X,
T A SRR . RIITTIRZE (Bvs) SHIR AR (R) RRPEREBEATITAL ),
2.3 HIEAIE

K SPSS 26 Fl MATLAB R2019b 435l #4754 Ge 110 B S b b 22 (M 4 A7, ) FH B R Ry 2247
HT (one-way ANOVA) Fll DUNCAN #E47 £ 8 32 .

3 BRAHT
3.1 At ETHEEIIEERZD X ¥ AT E R BRI
3.1 AREENFEARSAT REARBERE T KMO (K>0.5) 1 Bartlett (P<<0.05) BRIEAG T, XIER 4T 38
YOy, EEERFIEARE > 1 BYHT 6 > FMAHENTE U TIE A RPN I ER SRR . S5 RN 2.
x2 EHASBEREAERRKE

Table 2 Principal component characteristic root and variance contribution rates

FERSY  RHER O TETURRO)/ % BRITTETIREW) % || FRS AR J5ETRERWw)% BT TR () %

F 1.952 16.264 16.264 Fy 1.137 9.477 52.449
F, 1.712 14.267 30.531 Fs 1.102 9.179 61.629
Fs 1.493 12.441 42.972 Fg 1.008 8.396 70.025

VR . Fi~F e Emsr. i=1,2,3

3.1.2 MEERE s RPEE 3, WHERT 6 N EMA ST AETIEMIE A TP Z B EELR y;.
y1=0.352x1+0.293x,+0.235x3+0.210x4-+0.115x5+0.208x6+0.559x7+0.517x5 +0.195x9 —0.083:x19 —0.029x1  —0.097x12;
y2=—0.238x1+0.083x2+0.407 x3+0.408 x4+0.046.x5+0.278x6—0.119.x7—0.214x0g+0.244 x9+0.050.x0+0.51 6.1 1 +0.368x1 2 :
y3 = 0.173x1+0.038x+0.302x3+0.192x4+0.276.x5+0.292.x6—0.326x7—0.303 x3 + 0.090x0 +0.215x19 —0.387x1 1 —0.527x1
y4=—0.158x;-0.305x2—0.193x3—-0.163x4+0.653x5+0.486.x6+0.085.x7+0.158 x3—0.300x9+0.058x10 +0.040x, | +0.166x12:
ys = 0.334x1+0.606.x,—0.286.x3—0.406.x4-+0.246.x5+0.103x6—0.171x7—0.248x5+0.211x9—0.099.x 9 +0.209x1 | +0.119x17;
y6 = 0.290x; +0.147x,+0.031x3+0.002.x4—0.163x5—0.012x6+0.019x7+0.045.x5—0.399.x0+0.8 13 x19 +0.11 1x1; +0.176x12 -
FETLLE, #HIBARZ = Wiy +ways +ways+--+wayn) /W, ALY . Z = (16.264y, +14.267y,+
12.441y3 +9.477y4 +9.179ys + 8.396y6)/70.025,
3.1.3 A RFAX 5 ABIE R K-means RISFIHN G307 70 DI HEAT 0 R AERR AR 55, PR 4 WL
WIS DIV LS (RS 341 Bk EARBRAY 359 Bk ANMEFERS 146 ks WSLR 24 bk, ZebEHnI45 R AT
Hl: K-means 3G RARTEAEATA 4328518, IEHIHIE 100%.
314 fEEFENER SRR, EREATEARA 341 Bk, A 39.20%, SR 1.0222; WA
TEEIEA 359 Bk, (5 H 41.26%, 371550 40.9374; AMERMTEANA 146 ¥k, 5 16.78%, T4
538 0.8377; WHAEIVE M 24 8k, (b 2.76%, F3915 500 0.6064, B 5538 B (17 F 0 fa R 0 L
5. WERIEATIER SR 91553°8 0.944 8, FEIXTFNT R IE T W AR RS, A0 DX PB4 T 1 v fet
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Table 3 Factor load matrix

) EN %y A F G
S Bzt
F F, F, F, Fy Fy F F, F; F, Fy Fy
X4 0492 -0.312 0.211 —0.168 0.351 0.291 X7 0.781 -0.156  —0.398 0.091 —0.180 0.019
X 0.409 0.109  0.047 -0.325 0.636 0.148 Xg 0.722  —0.280 -0.370 0.169  —0.260 0.045
X3 0.328 0.533 0.369 —0.206  —0.300 0.031 Xg 0.272 0.319 0.110  —0.320 0.222  —0.401
X4 0.294 0.534 0234 -0.174 —0.426 0.002 X190 -0.116 0.066 0.263 0.062 —0.104 0.816
X5 0.161 0.060  0.337 0.696 0.258 —0.164 X1 —0.041 0.675 —0.473 0.043 0.219 0.111
Xg 0.290 0.364  0.357 0.518 0.108  —0.012 X1 -0.136 0.482  —0.644 0.177 0.125 0.177

HERGUIE AL T EAEACE, 29 19% MMAEREIRIL %4 EF K-means BESHHEEHZIER

¢ s @ﬁ%i_gf B o Table 4 Health discrimination results based on K-means clustering

B T E—2E s s B

3.1.5 MEBPAZRAFMER KIH—(LFEMW analysis

12 MERREARIE AR s K 4 NFREER, BV s i

J%\ ﬂ@@\ Z:@J%*m@j%’ %%ug (1’ 0, 0, 0) AR WARRAR  AMERR/AR  BsEAR  BaT/Rk

0, 1, 0, 0)(0, 0, 1, 0)(0, 0, 0, 1)——%F e 341 0 0 0 341

B, VEREIER . B Rk ey ek 0 39 0 0 3%

104, B MR NSy “12-10-47 (8 1), ;ﬁ’* 0 0 Mo 0 4
Y25 K B AR A A REA B B L e i, B 0 0 o

Bt 341 359 146 24 870

LA TN Sk Kol i iy A A 5l o3 i R
608, 131 K 131 1>, ¥ 2 AWML Eys ML . K 2 al . YYIZbE0g i, SRR ih 2z
s TR 2E U . AR EAR 18 IR, BRTEiRZEIAF 0.0104, MY 2t e HaR s, wiilix
RS REAE I 12 75K

x5 11 FERFARNEBRRKR

Table 5 Health condition of F. pennsylvanica in 11 roads

i) P AEEFFERY RN ) WITER

E AR SRR
B/ LeAsl/% i/ LeA51/% B/ ik oA/ % B/ e A1/%
FFL A 3 5.40 22 39.30 19 33.90 12 21.40 56
L 21 47.70 18 40.90 5 11.40 0 0.00 44
Henttly 51 63.00 26 32.10 4 4.90 0 0.00 81
EE G| 10 16.70 34 56.70 13 21.70 3 5.00 60
PURLRETE 38 52.80 29 40.30 4 5.60 1 1.40 72
SE3CT TP R A 20 30.30 41 62.10 4 6.10 1 1.50 66
T AR 18 % 69 32.40 79 37.10 60 28.20 5 2.30 213
SepRIR TS 18 41.90 22 51.20 3 7.00 0 0.00 43
“ LR 24 40.00 22 36.70 13 21.70 1 1.70 60
FAAETH KA 46 69.70 17 25.80 3 4.50 0 0.00 66
TERET T K 41 37.60 49 45.00 18 16.50 1 0.90 109
5L 341 39.20 359 41.26 146 16.78 24 2.76 870

Bl 3 27 4 AEHE 4 i SRR R TN B2 ) 0 LA 100 o M B0 UFIR 220 0.0104 B, ST (1B 28 0 4%
BRI IR AE . SRR . DAAE 5 R R B AR OC R 55300 R 0.9997. 0.9720, 0.9976 & 0.9953, ¥
KT 09500, FHAH () BP MM BAI T 24 . 50U . MHRAE ALEIARFE AR A 1R 4 i 1 3
J7, BRRCAF M S R A TIE A 12 DTN e As ST S M RO ER, 0 BP P28 00 28 Tl I A5 784 7 7
P 0 A AR OO0 T v oA At A 35 FH A o
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N Bt fth )= 10 ¢
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1 10° N 7255 18 DIk B AR 30AIF 1 fE,
B R 44 107 FHRE 28 0.010 4
—_ X, Y \
l‘g 102
(_.’_\Q 10*3
g fr 4 R
BBEE o
1075 1 1 1 J
0 6 12 18 24
> 2
ﬂ%—tt v < 'L}”éi?xﬁﬁ
. — %k — BE — Wik
B 1 BPAZMAEAR I6INEMH 2 BPAZMAAA MR Z T K& HE
Figure 1 Topological structure of BP neural network model Figure 2 Error decline curve of BP neural network model
(1)'8 [ %k R=0.999 7 (1)'(9) [ ©  I%: R=0.9720
0.8 + 0.8 -
0.7 + 0.7 +
0.6 + . 0.6
£ ost g o5 L
= 04 L = 04 |
B o3| B o0 |
0.2 + 0.2 -
0.1 + 0.1 -
0+ 0+
70.1 1 1 1 1 1 1 1 1 1 J 70‘1
—0.10 0.10.20.30.40.50.60.70.80.91.0 —0.10 0.10.20.30.40.50.60.70.80.91.0
W W
oo [ % R=0997 6 09T % R=0.9953
0.8 + 0.8 -
0.7 + o 0.7 o o
0.6 + . 0.6 |
£ o5t £ 05t e
= 04t = 04t 8
=03 F o = 03+ o 54
0.2 02 |
0.1 + 0.1 -
0+ 0+ o
_0.1 1 1 1 1 1 1 1 1 1 1 J _0.1 1 1 1 1 1 1 1 1 1 ¢
—0.10 0.10.20.30.40.50.60.70.80.91.0 —0.10 0.10.20.30.40.50.60.70.80.91.0
WM WL

oHE —— ENE
A3 B2 MEFTRNME 4K RH
Figure 3 Correlation coefficient between measured and predicted values

3.2 FABTEMERREZMEZ
32.1 MEZAE ST ST IE AR AT SA(E O 31.88 cm, 24 68.20% HY I I AN i A2 B v
AGFE 20~40 cm, SRS IAC I EAS S0 A B . BRIRIZR T 22400 (38 6) PI AL AR X iAe 1 s A 7 T A i £t
FER AL 35 T K (P<0.05). 472 =10~<<60 cm I, EBLBEE MR, LA @Bz T
FERE S, (HYEM1E =60~<<70 cm I}, {#EREZEGA bR RME, HBE S T M =30~<60 cm X [A] 4
) 3 7K (P<<0.05).

PR XS A (R 1178 me IR 7 AT PRI S K25 =6~<18 m, Ik 95.75%, H:
MG A PR A5 S T B OC R AR R IEAR G, (HIf Rk 3 W 2K
322 E¥HE AHUNBE LS BRI S) RS 80 R T AR
FEAE, WU KBRS, AT & RE 2 T ORFH, B TE R AR . 3R 8 A fEIEBR AR
FIEEATIER 5 56.90%, BEIERZEZ N 1~3 4, 3 LU LA D, BB IR TR A 1505
i d 25 (P<<0.05), JC R AYTE (il A 40 100 2 8 TAEAE BAAE AR 41, (B AR B A TIE R R 25 B 15
Gy TC
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AR, 88.16% FIMILA B BRICHS I, 6 MEXTF BRI AR
E@jﬁ%%% . )fﬁ%ﬁjz: . @*4’,‘%?‘4‘@ *44_5?/:#1;% Table 6 Effects of DBH on the health status of F. pennsylvanica
Ko KRB RB AR RER, B g AT
IKGF . FRGTAEIR BRI WS, DA T 5 o A A £t IR B /ME B i

RO W 9 nI A B ERETZE A A RHEKYE =10-<20 82 096:007ab 071 115 001
WS IS AR (P<<0.05), RHAE/KMER  >20-<30 354 096+008ab 039 115 0.0
BT REBE FIE AT IE R IR ZR G 0 55, =30-<40 241 093:001a 045 110 001
.3 TR IO R A K 22 e o =40~<50 132 0.930.09a 045 107 00l
323 HBEAF MRERGIETENERER, o
NS PR R A R A K A R4, BRI A
P e B AR R, ] S IR R A e 2E, RN
SEUEK BRI RIS AR . AEKE, a0 AT AR (P <005

PIE R 5.38 m, HRAH 25.00 m, fe/ME 1.50 mo BREEEE P I ) fdt BRER B AF 78 8 3552 ) (P<<0.05), &
P =0~<5Sm B}, VS ERAS RN, BEMRTIHAKREGE; YE =5 m &, 7RSS
FEAN S Bt R v ini 7= AR B 25 28 4k (3% 10),

=50~<<60 54 0.92+0.10 a 0.47 1.08 0.01

=60~<<70 7 0.99+0.06 b 0.88 1.06 0.02

F7 WEXFARERRKINZ W * 8 MERBEIFARERRKRA M
Table 7  Effects of tree height on the health status of F. pennsylvanica Table 8 Effects of pruning stubble on the health status of F. pennsylvanica
o (RS 15 ‘ (RS 15
Besm AR EREERTEA FEAC
FEMEbRERE B ME ORI ARifER FEEARERE AR/ME KA B
=0~<6 8 0.89+0.12 a 0.64 1.00 0.04 0 375 0.97+0.08 b 0.58 1.15 0.00
=6~<12 494 0.94+0.10 a 0.45 1.15 0.00 1 215 0.94+0.10 a 0.39 1.08 0.01
=12~<18 339 0.95+0.09 a 0.39 1.15 0.00 2~3 180 0.92+0.11 a 0.45 1.10 0.01
=18~<24 29 0.95+0.05 a 0.84 1.05 0.01 >3 100 0.92+0.08 a 0.56 1.06 0.01
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?2 ﬂrﬂ] Table 10 Effects of plant spacing on the health status of F.
Table 9 Effects of anti-stepping paving condition on the health status pennsylvanica
of F. pennsylvanica (L 754
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F 11 BHRERAXEFE B S ERAR I R0 F 12 BEFEEHXFEEEERRHRNT
Table 11  Effects of tree pool area on the health status of F. Table 12 Effects of the number of unidirectional traffic lanes on the
pennsylvanica health status of F. pennsylvanica
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4 Zd 5tk & 13 FilE YA RN

Table 13 Effects of directions of traffic lanes on the health status of F.

4.1 EBEEMAERIER

pennsylvanica
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