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Development of a Wall-Surface Solar Power Potential Analysis System

Masayuki Nishihara*, Mayu Otsuka**, Wakako Jimba***  Yuki Tsukamoto****

Abstract: As renewable energy deployment progresses, cities must utilize vertical surfaces in addition to rooftops.
Recent advances in perovskite photovoltaic (PV) technology have made the installation of PV on building walls
realistic and scalable. In this study, we developed a building-wall PV potential analysis system that relies
exclusively on open data—3D urban models and national meteorological datasets—requiring no proprietary inputs.
The system accounts for shading by surrounding buildings and estimates wall-surface irradiance and PV potential.
Accordingly, it provides a practical foundation for quantitative, city-wide assessment of PV on building walls and

supports evidence-based deployment and policy design.

Keywords: I = L'—3 3 . (Simulation), AB&Y (Solar Potential), B&$%E + = /L % —(Environment * Energy),

AT LB (System Development)

1. [EIL®HIC

I, BRI RLXE—DFMANREA TS, i
WZPEWNER TR 361 2 KRG 26 B8 1 £ ) mIT6E 70 fiE Sk & I
RKTDHZENRDHNTND. ERIFFERBTY 2 K
BN — A TH 7208, T TIHERE D O T s
PR, [RERECTHLREMRRT T A A MK
EHLASER STV D (RRIFFEHEE, 2024). ZHIZ LY,
BREICIR O3, IR~ O E b B IR 7R
L7 O0h 5.

ZH LiemEE 2, ELREENFEET D Project
PLATEAU D —RA/r—AD 1 -5 & LT 2022 FERI% L
7o, =Ry =a— b INVRRHEESIE AT A (HL
R, 2023) ZBEmEREAGA IR L7 REm I EAR T
AR AT B (LUF, RV AT L) B L. BE
WTEREIC R CTEENSRE L, FHEAmSEm< 25
72, fFRNTIZ B CEX 2L 27T XAZHEL,
FOZYYERRFE LT, K AT AT, 3D HHET L%
TEAL, BEMEL BT L~V E TSR A — L
THHELCKERT v VEMR T OBELHT 5.
ARUVATLEFERATDHZEICLY, a7 2014 FKB
AR ISR E LB A IR O N2 REEE EREMNIC
A5 Z ENFHETH B

2. FRITBHZT—4
KU AT ML, AERTHRERSEEZENT 5720100

Project PLATEAU O [3D #iifi£ 5 /L] @Er KLHO [l
FR SO RFEHT — 2] @Ko [ H REER T
— & ] @ESIHFFRARIEN Fro ¥ — - EEHIFRS
BAFMEAE (LU, NEDO) @ [HEET —# _X—A v 2T
2 METPV-20)] (LL'F, METPV-20) »HHATE5—#
DASEFR L. T—2O—EEFR1ITRT.

E£1:RKVATFLADANNT—X

No. T—54%4 HiAT
) 3D €TV [ A5
@ REGE EhSSes]
) e A RS REIT
@ i ER7 NEDO

3. ZILIdYXL
RKUATADT =T 7 Fx &K1 IZTRT. KA T
LTI, BEYOBEEZ A v RICHBIL, ek
INDFRITENLE T 5. A v v all L CHNEZ R
L, BEMEHALCHER LIk, BREMHEMISHET D, 5
bz A EA I, REEEZHMT S,

3.1 BEAvVI1OHE
T T LI BEEE O IERE LS S A L
B AR AT 5. BB OBEmZ A » ¥ 21255

*

kK

HH
> > b
i

v
»

ook sk

il

T VT iR &1 (ASIA AIR SURVEY CO.,LTD.)
7 VT kR4 (ASIA AIR SURVEY CO.,LTD.)
7 VT fiiikk&4t (ASIA AIR SURVEY CO.,LTD.)

wekx JENB T U T MUK (ASIA AIR SURVEY CO.,LTD.)
T251-0004 FRZS) 1 U 11085 7 FRAE X 5 8 5F 1-2-2 E-mail : myk.nishihara@ajiko.co.jp

- D6-01 -



T5. BEWTT IV OKPENLEREEN 1.75m, EEAE
KN 0.66m THDHZ D, Ay vat A XiTIm &
L.

- BB R Y
AT 9
AHTRT

RENT Sl |

FEroT — 0l

| %Eﬂ?ﬂﬂﬂl

IR ER B SREE E L
(EE - AR SUA

H By =

i ST B + 8EL+ A ]
v [ OmEEmr ] (UEBAROMsEDE
. : ;

C@mplEmpslEsd | |
| RESEL | |

K1: PRATL7—FTIOFrE£HRE

3.2 By =HEt

AUATFT AT, | RS opEER &2 R
5. FlEEX B, &l - EBE (1984) & P)IER
(2002) OFHERXEFAWT, B & REEBELR &
i Sy OFN TR L7z, A v =223t LCHE
BEAEHML, EEAFICOWTOREDREYICL S A
PEORELEZE LIBEHNELTo72 (M2). 207k
W, HRRICLYVEEIHFPESHDIHETYH, RERIL
BRAY & ME SRS £ 0 — B EO AR ER GRS
(X 3). mNEEE 72 A S BHERH 24T O 7oz, ATHRRER &
AT — 4% 2 VT, BERIRFE RGO HRREZH
HL, AEoOREERBFNEOHELZI TS/, Avia
BN CIRIT L, ZOfRER&2BEm Z L ICENT D52 LT,
BERIBAL O B TR A2 L.

EERH
FlhE_

EilpEs i

B2: BAvaliBTHEERFOIEHE

EIAOMIBIER S R T LERBMARERAS

2/4

Solar Radiation Heatmap
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Wall surface solar irradiance distribution
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Estimation of Building-Level CO: Emissions in Saitama City, Saitama Prefecture

Taku Murakami*, Narumasa Tsutsumida**

Abstract: The increase in carbon dioxide (CO:) emissions and the resulting global warming have become common
challenges. The Paris Agreement of 2015 declared a global commitment to reduce greenhouse gas emissions, and
each country has set its own targets to work toward reducing CO: emissions. To formulate effective emission
reduction strategies, it is essential to understand in detail where and how much CO: is currently being emitted.
Here, we developed a building-level bottom-up CO: emission estimation method to understand the spatial
distribution of emissions, in order to support the formulation of effective reduction strategies. The proposed
bottom-up approach utilizes 3D building data and building-specific emission factors to estimate and visualize
emissions for each individual building. This enables high-resolution carbon mapping and contributes to spatially
targeted emission reduction planning. Additionally, the method allows integration with urban planning data,
supporting decision-making in cities. The proposed framework is expected to support more accurate and practical

CO:2 reduction strategies at an urban scale.

Keywords: CO, #EH(CO, emission), R kAT v 77 71— (Bottom-up approach), 3D # i€ T /L(3D city model),
RIS Ik F~ » © 7 (High-resolution spatial carbon mapping)
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KEEH LR DAL RIZE 2 5 B RUER 0 LB EE
—2018 £ & 2023 FEDOME)IF)IIFTHZEBEX Zxtg L LT—

Il BFR: - Bl g

Comparative evaluation of natural factors affecting expansion of bamboo forests in the
suburbs of large cities
- Targeted at Tama-ku, Kawasaki, Kanagawa in 2018 and 2023 -

Marina FURUKAWA*, Shun NAKAYAMA**

Abstract: This study aimed to clarify the influence of natural factors on the expansion of bamboo forests in suburbs
of large cities, using aerial photographs from 2018 and 2023 and focusing on Tama-ku, Kawasaki, Kanagawa.
Sixteen bamboo forest locations were extracted, and expansion was quantified by calculating the invasion rate
based on changes in polygon area. Six natural factors were calculated using GIS and compared with the invasion
rate. The results showed higher invasion rates at sites with moderate slopes (15-25°), south to southeast
orientations, elevations of 50-70 m, and proximity to broadleaf forests. Conversely, bamboo stands near roads
exhibited lower invasion rates, suggesting that management practices and physical barriers suppress expansion.
These findings align with trends reported in existing studies conducted outside suburbs of large cities.

Keywords: TT#&#LK  (bamboo forest expansion), fifi& 774k (abandoned bamboo forest), IARE R (bamboo forest

management), GIS (GIS)
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Wide-area Noise Estimation for Analyzing the Impact of New Flight Paths
at Tokyo International Airport on Property Values

Ryo Hayasaka*, Morito Tsutsumi**

Abstract: This study aims to estimate aircraft noise over a wide area from flight paths to analyze its impact on
real estate value, focusing on those at Tokyo International Airport that have been in use since 2020. The impact of
aircraft noise on real estate value has been considered significant, and some studies have even demonstrated an
actual effect. However, previous studies had accuracy issues in estimating noise levels at specific locations because
it often failed to account for spatial distance. This study demonstrates a way to estimate aircraft noise using a sound
attenuation formula based on spatial distance, incorporating data on flight path locations, ground elevation, and
building heights from official sources. We also validate our estimations by conducting on-site noise measurements

in Tokyo. The estimated values are consistent with our measurements and publicly released monitoring data,

confirming the validity of our approach.

Keywords: fii25t#%5% % (aircraft noise), BXHHEE (noise estimation), HA{[EIfE2e#k (Tokyo International Airport),

ATRERES (flight paths) .
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