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Relation between air polution and vitality of tree in Kyoto (IV)
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Table 1. Sampling Plot

1 Gokasho U_]l City

(—T—?‘“Tﬁﬁ’f HEZH54)
2 Makishima Uji City

AR X BIGHKRE
(FIRTEE T 280)

3 Ogura Uiji City
FHRWILINEIINFBL

(Fram/NETEH13)
4 Hirono Uji City

ST RS
Rt B LI 10)

5 Ohkubo Uji City

@i%ﬁ%kﬁ&ﬁ&ﬂﬁ
(FHETRALRET)

6 Kumiyama Town Kuze District
LR F7VHER
(ﬂﬁﬁﬁ@mmﬁﬁﬂ)

7 Yawata Yawata Clt}

FESESL
(/"\rilﬁ"rﬁ/“\!%ﬁz 115-15)

8 Koutsuya Yawata City

KE BE -
G\igt LR EREN1S)
9 Hirakawa Joyo City

EH N=
RBE T R E48)
10 Ide Town Tsuzuki District

S TR T
(ﬁﬁﬁ#im#iﬁ/*)

11 Tanabe Town Tsuzuki District
BB S =1 AR NE RS
CEREEHE A8 =1L AREEN 6)

12 Seika Town Sohraku District
hHEER B

(ﬁ%ﬂﬁﬁmﬁlm#ﬁﬂ)
13 Yamashiro Town Sohraku District

AR
(RRZEERLLIIRAT 1-307)

14 Kizu Town Sohraku District
ARERT RS ~
(FEZEEFRER] B 41 110)
15 Sakyo- Ku Kyoto City

T AR
(R%WERS?W¥*W)
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TH B, ERHKZE O ORAROMERHFEHRMDIE
Wk EIZT L2 -T, BHODICEAIL S A3LE/ ¥4
— VERAERL GARABBOWBRFICHOITITR-T
AV

L L, T s — v i 3lEsl, EENEERE
DB &K » THIICEALT 5979, KR/ETII,
OB HIENBEFRNREN S —T7 4 VLATEDZ,
ZOEAEEYBINT R EICE > TRAENEZH
EFLED2ETEHDTH S,

FIEICITZ DBRBESRMEH—T 2 HEBHZ0DT,
B L7 ZBR 2FHY CRAROFETHRE L, BER
RE->TZORY 7 4 VADKRERLBEROER L
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AlER7H1H~7 B3LHICiT» 720

4) HHAAROENRT
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BESBBTHEINS &, YURE X OEHEEE
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1. BEOSKKRHEICKSZEHFTE

Y7 FEOHREERORERRICODNTH B &,
AR TR A AR, KBAESICEBONTELOE
33D SN - Fe s, FARNERIBD 700~900 nm &
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D 7ANHLD $HKHDILA 1 HORIEMEHEL 7S
2 TWN3, TNRBERICLIBMBOTBBELEKE &

Table 2. Mean reflectance of IR-band
Plot No. ' Jul. 31 Nov. 1
1 | 72.21 | 57.95
2 | 70.43 51.30
3 i 65.08 46. 86
4 - 67.84 49.60
5 ! 69. 48 55.55
6 ! 60.01 44.73
7 65. 85 47.06
8 72.33 ! 58.71
9 70.11 { 59.19
10 62.06 45.77
11 71.78 3 59.72
12 65. 64 | 51.10
13 66.47 49.04
14 63. 88 47.32
15 79.95 64.84

EZONDD, TOMICH 7 5 REEHMTH-T, 11
ACIEEOREBIICA S D, EOFEAMETFLT
WBRZEHBEEBLTVEIHDEEZI OGNS,
AEHECAHS L, KEHPBEOKEENES,
ULrdbikrENS No. 6,10 s XU 14D ETIRKR
HBRJENMEEZRLTEY, HEHOETEZEKRL T
%o ZOEWER, XEROFVERILENTNS
fEE (No. 15) 2SR EER LTV 5O EXHRRY
TH5,

TDLEHIC, MBEFEROFERRBRIDHEEDAITIE
WA 2b0TIIE0N, KRGERE & ORMICHEREEEME
MNhHbHbDOLEEINS,

Table 3. Bi-band ratio (R/B)

Plot No. Jul. 31 Nov. 1
1 0.457 0.601
2 0.473 0.618
3 0.576 0.663
4 0.480 0.638
5 0. 466 0.605
6 0.625 0.689
7 0.563 0.658
8 0.449 0.555
9 0. 460 0.540

10 0.617 0.677
11 0.439 0.523
12 0.589 0.621
13 0.542 0.633
14 0.613 0.642
15 0.403 0.500
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Fig. 2. Relation between Bi-band ratio (R/B) and
mean reflectance of near IR-band.
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Fig. 3. Relation between SO3 and NOa.
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Fig. 4. Relation between mean reflectance of near
IR-band and SOs.
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Fig. 5. Relation between mean reflectance of near
IR-band and NOsa.
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Fig. 6. Relation between Bi-band ratio (R/B) and
SOs.
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ENE L OBRIIANIERII - I,
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BEhoLMEOERERIL, Fig. 11 IR LEED
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ERSWCEIRL, EHOMBEAFRIHEMNT 2, Lk
W-T, MBOEEZITOIC LRI T, BMADEN
BEEBICETHADHEREELOMETEZCEiITI
%o

ARERL, HEMEELTH 2 532 L 0BT 708,
17 3 VAKRKKOEREOBTGWADORKIER, 5%
HOEFRLZVHEASAD S, TOBFEEIEL
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Fig. 12. Relation between total sulfur contents in the
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sol- o
- 15
O \\\\\
<1
=
[3+]
<
& usl s
s 70 3 S
~, Not
ot
5 | Y
2 11
[
10
6 Of-
Y =—3.444X +81.114(r=—-0.872%**)
¥ July 31, 1979
0 1 1 1 1 1 1 1
(] 1 2 3 Y 5 6 7

Total sulfur contents (mg./4.0g dry weight)

Fig. 13. Relation between total sulfur contents in the
leaves and mean reflectance of near IR-band.
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T, HEICIZEVIEBEBERSED Shi,

A ERB

CLZTR, ThETLEDHF RN DHhOEREMR
BHNCE DA, MAOKRANENIRETSH 5,343y
FHICHT 2EENOEMEHO LT B EE B,
AEBRTEODIITLEROBETIC OO THHKRETT %0

BIEOFEE LT, NNy FIE2REERLL,
ERMAEGFLER, EDOLRHESHER, BRI
HAEIKBY ZAEH0 SOs, NO: DS HEAHIALE
&9 HEEYRS AR L7,

ARETHE, 7HA3NHEIIAIHD 2 BEEEAT-
TVWBDT, #NEFNOABICKRIT ST & & Lk,
7 BogkcE o hicERRERID

¥ =92.555—0.249 D—0.677 S—78.970 SOs
—86.144NOs e ©)

TR RE - R=0.956
Viog o8y FHhoOEE D EEAEE MY
S: HOLHHE, SOs, NOs: K& OHLRE
1A ORKTE LN BERRR
V=79.424—0.344 D+0.563 S—81.652 SO3
~306.059 NO: e ®
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T, ThomERROFERLONE L1725 FIHER,
zhzh

4
Fo=26.77>F=11.28 (0.195#&kHE)
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Fp=27.46> I‘;: 11.28 (0.1 E & AHE)
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&30, FBILLAETHILENADON, ColElE
RIBHBEDOTH I ENHSLEN -T2,
DEIC, RERORELZB~OFEROIEME25H 3
&, TATRERNELYEYHE 78.5%, S0s8.3%, %
LMK 4.4%, NO20.2% L2 - 7cDiT LT, 11



94 FUERLREEN R B

BTREGNEELWE 78.4%, SOs 11.79, NO: 1.4
%, EDOLHHEK.2% L1120, EhDLHE L NO:
DM BANED -T2 CNORERTOHFSRAE
BEA EANHEMITHBE T EhD, REROMES
HRERERIIZChGENEEZ OGNS,
ZDEHICATL B3¢E, CCTRHWKRERIIRHEE
FICBWOT, WTFhSEWEEEEZE LT 5709,
ENELDHITHIEMTHEEBb0 5, 224

R3S

ElOE#EIR E LizNf 32 FHO X S 105
Hick 2HEZ, EEICHELTCOHAHERYEEDCS
FCL->TRELEFHTIDEEZI SN S,
WTFRIC LT HA F 2 VRARASEOY 7 5 IS
Uiersq 3y FHEOERERED S,
B, TABXULAOHRICODOWTHRERICT L
WTHBE, Tabled BLUS5DEED &85,

Table 4. Summary table (July 31)

Variables Multi. R R2 RSQ Change Simple R B Beta
Dust 0. 88627 0. 78547 0.78547 | —0.88627 —0.24934 —0.20078
Total S 0.91080 0. 82956 0.04409 —0.87165 —0.67685 —0.17130
SOs 0.95526 0.91252 0.08296 —0.92685 —78.96967 —0.48321
NO: 0.95634 0.91459 0.00207 —0.91358 —86.14388 —0.15265
Constant | 92.58497
Table 5. Summary table (November 1)
Variables Multi. R R? RSQ Change ] Simple R \ B Beta
Dust 0.88519 0.78357 0.78357 ‘ —0.88519 | —0.34403 —0. 28466
Total S 0. 88639 0.78567 0.00212 l —0.77460 0. 56347 0.12944
SOs 0.94999 0.90249 0.11680 —0.90511 —81.65198 —0. 39641
NO: 0.95737 0.91655 0.01406 —0.94358 —306. 05920 —0.43032
Constant i 79.42431
© Multl R Multiple corr. coeff.
RSQ Change Proportion
Simple R Simple corr. coeff.
B : Regression coeff. & Constant
Beta : Standard partial regression coeff.
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Summary

This paper presents a part of investigation on quanti-
fving the vital decay of trees by air pollution through
the optical analysis.

In this paper, we have examined using the leaves of
SAKURA (Prunus yedoensis Matsum.) in southern
district of Kyoto prefecture.

Results were as follows:

As a synthetical index of tree vitality, the bi-band
ratio (R/B) has showed positive correlationships be-
tween some factors such as air pollution (SOz, NOg),
amount of dust on leaf surface, total sulfer contents

in the leaves.

We have done the multiple regression analysis so
as to clarify the effectiveness of each factors against the
bi-band ratio.

The ranking of proportion of each factors against
the bi-band ratio was as follows; 1. dust on leaf surface
78.4%, 2. SO3 11.7%, 3. NO21.4% 4. total sulfer
contents 0.29,-total proportion 91.79%,.

In consequence, we got to infer the loading of each
factors to the vital decay.

This analysis brought the reaffirmation of applica-

bility of the optical analysis.



