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AgmCiE THZE#E LiDAR Z# A LVEHBARD=ZRTIBFMDETEL L T HIRETHEA~ADIGH] CEL, LT 6 %=
MO STV B,

F£1E IFHI ik, BAEOEERMEOBIRZME Lz 5 2T, BIARIC X 2BREBIRES R4 8 L= fbat
B H1TH- T 7=, HiJF A G TR SN TV ABIRO AR R L W o 2O BICET A 1S 7720
T, B - 3IE - ABRW IR CTBERCEOBE SR & W o IO ICET 2B REEH T L0
EEXRHL VD, LT, BiliEdRE LV E— bR U ZHFE LTERITOZERIEROBSIZER)
T HMZEHE LIDAR (Light Detection And Ranging) % V., BIAD =Rtz BB EICHELT 2 FiEE
BAFE L. BIKRIC K ABBEEMEOFEMIISH T2 LT, FOARAMEEHERT L L2AMEORRE LT
RRTWB,

F2E BAROBERAENRTMOI=HDMHMZIH LiDAR (L 2=RTIEROHEEFE] CTlI. BIAROEERK
DR L ZTOFTMICHKEL R DIERICOVWTEI L) 2T, BIARD ZRTERE ML LIDAR IC L W H#E T 5
FEEZRELTCND, BIROBRERBSREOF T, ERICRELRBBRELRT S 5 2 CEHEL 225 B &l &
FREER Z3HMlioxt8 & LCIY B, BhET 2 BIAREH & L TRIER KR L OSERFEE E/50AF 2 ZIRITD voxel
ETMICEVEfET DL L LTS, KIZ, voxel &AW =EmMAEE DA OHETIZB W TEBERER L 72 DT
ZERED D D L —F— VUL R L BEOBREERIC OV T, BEEFR OB & REN 2 BRI KRS X BN EE R
LTW5b, BHENET~DO—2D AH L 23T DI DO K IV A DR EFIH L CRksE I iR 2 R/
THREEZRELTEBY, BEONEESZ B E 2 - ERBEESMOMELZAREL LT D,

FIE M ER LIDAR ICKZHEERITAE] Tl AIETRE LEHETEORBERIEEZIT ) FIEIC OV TR
L7292 T, #H ER o LIDAR & W MEE HIEIC DWW TR LTV 5, B EEE 8 o BUEIC B9 5 BEA 0T
Ze R REA L. BERDE IRV TERO T E D S H B LiIDAR I & 0 IET 2 HFEOFRMEICOWTHER L TW
%, Wiz, # BRI LiDAR OBIEERE & BUC X A BEORNGER T 2 EmEOB AT 2 FES L LTHE/RLE
HRAT, L= —F@BEDT — N THIADEBEZE S = & THIFICHE L= 2ED L. X0 B FERoRs R
LHEST A Z LI LV HEEBRELZTEEMICHONIZLTWS, Z LT, #HENSD L ——D AHES 2 IaHE L
LC, HEEIWZH AT 5 voxel ZBHRAICHIAT 2 HIEEZRE L, M2 LIDAR ORGEICH A T 2 S E e 28 m
TEB ST O 2 ER LIDAR IZ X W i L T\ 5,

FA4E THZEHLIDAR ICK2=RTIFEROHTE EFBERI] Tk, EBROFME X A0S & U CHEM Loz
% LiDAR Bl OFERZ AN T YR EARO =R TIHEREZHEE T 2 & & HIZ, ATE TR L2 BB LiDAR (225
SHEEHEZER L, #HEBEORIEZIT> TS, XU HIZ, Hi A LiDAR F—#% &L OHBIZ LV | ek
LiDAR @ L — YV —KHBmHEN LB LN D voxel T — % OZEMGHEEEZA LN L TWD, I B, BHEOKEHE
WEEEATEL L TERROESRELEITH 2 & T, BFIERS RO FHEIE LSS REED voxel £F
IWIMERTED I LR LTS, VHNRIEOEE LBMEEZET I Yo RiExg s L, R TRET D
HEFEZBEATAZLICLY ., BEMEOFEICESTEENT S TEICBWTH XV S E I Em R E sy
MEHERRETHDLZ EZHLMNZ LTS,

FELE HHERMICHS ITHBKRORIRBENMEDOTM] CTIE. A% LIDAR % AW CTHEE L 7o A0 =kt
FES A GEETAEZ WY I 2 b— a VICEA L, HiZERICs T 284D B SRR L 78
BN R AFET 5 2 & T, ARMFFRIC & 0 B TRE & 72 5 SR TIHF MO BEREEIMIC B 5 A A 2R LTV
%, T, BIEZFERT D B HESAAO TR R 2 FZRFER &R U, HEE L7 Z Rk eiESS, K E
W U7z B AHER RO FHICEMA AR TH L Z EEHLNC LTS, EEFERICBIT2HEBH 25 L L
AShERE & REEOZM A OTH 21TV, BEROREBEHE OZERC, AFRIUCIE U EmERE OE,
BLOELEY OFEC X% BB R & B R OERZ EEMICGTI CE A2 L 2R LTS,

FOE MRl Tk, FECEONZHMREMEEEZREL @Rz 5 L L b, S%OBEEZRL TV,

% BRCEEIX. 3L 2000 F L33 300 354 LT ORMET 20, 6 L<IFHEX 800 354 L HIRE L T E3vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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This study aims to develop a method for quantifying the three-dimensional information
of individual trees using airborne light detection and ranging (LiDAR), and to confirm
the applicability of this method by evaluating the effect of trees on urban thermal
environment.

First, a method for estimating the voxel-based leaf area density (LAD) distribution,
which is a key index for predicting the effect of trees on the thermal environment, using
airborne LiDAR is proposed. This method enables the calculation of contact frequency
between laser beams and leaves using multiple echo pulses to one incident pulse.
Thereafter, the LAD distribution is estimated while considering the internal structure of
tree crowns.

Next, a terrestrial LiDAR-based method of verifying the accuracy of the proposed
method is examined. The overestimation of LAD by the previously developed terrestrial
LiDAR-based method is confirmed by actual measurements of the leaf area. Afterward,
the accurate LAD distribution of a single tree for verifying the airborne LiDAR is
collected by improving the terrestrial LiDAR-based method. The voxels used in the
verification are selected based on the laser beam incident condition in the improved
method.

Subsequently, the LAD distribution is estimated by the airborne LiDAR-based proposed
method, and the accuracy is verified using the terrestrial LiDAR-based method. The
results exhibits that the proposed method offers a more accurate estimation of the LAD
distribution than previous methods. It is also confirmed that the LAD distribution with
a suitable spatial resolution for predicting the solar shading effect of trees can be
estimated.

Lastly, the solar shading and transpiration effect of trees is evaluated for an urban
district by applying the airborne LiDAR-derived LAD distribution to a radiative transfer
simulation. The LAD distribution and radiative transfer simulation can accurately
estimate the effect of trees. Thereafter, the differences in the effect of trees that depend
on the layout, foliage density, and peripheral spatial form are clarified.

Fm SCREH OFESLAIILL T OdY) Th D,
Quantification of three-dimensional information of trees using airborne LiDAR and its
application to thermal environment evaluation
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