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Strategy for agile extreme weather disaster monitoring using micro-satellites

Yukihiro Takahashi*

Abstract: Real-time monitoring of natural disasters caused by extreme weather and understanding the broader
conditions leading to them are crucial issues from a disaster mitigation perspective. However, observations from
existing satellites are not always sufficient in terms of observation frequency and ground resolution. Yet,
significantly increasing the number of medium-to-large satellites from the current situation is not straightforward.
We must explore incorporating low-cost, high-performance satellite observation methods while maximizing the
use of existing satellite data. Our group at Hokkaido University, in collaboration with Tohoku University, has
developed and launched six 50kg-class micro-satellites to date, demonstrating their practical feasibility. We have
particularly succeeded in developing unique methodologies not found in existing satellites, such as creating 3D
cloud models through stereo imaging and observing water vapor using a high-precision spectral camera capable
of multi-wavelength selection. In the future, we aim to achieve continuous monitoring of any region globally with
the world's smallest number of satellites by forming a constellation of multiple units.

Keywords: extreme weather, micro-satellite, monitoring, strategy

1. [FC®HIC

MRIFRGUTHE IR T 5 BARK E O AIRFEO R OB, £
TACE D IO R PUIEIRIE, W OB R b EER TR
Thb, —FH. BRI LB, BUNSEEC#
BBEOENLLT Lb oL ITE 2R, L, M
) bz, R R OB A BAEDORIA B K
MBI 2 LI TRCEAOBLR L S TIER 0,
BRI R OT —F B KRG L7 s B (R4S CTHERE
OEWEEBROFEEZRY AND Z L ERF LT h
72 5720\, BT HALHEE K FFZER LD 7 — 7 1%
BALRZET2ERIZER & & b 1T, 50kg FhDMB/ NI R % =
NETIZ 6 FERAZ. b LS, TOEMTREM 25 L
T2, FRZ AT LA BREIC L DED 3D 7 MBS,
LRI AR mREEE AT bV A T K HIKFE
SBITIE, B EIC RV = — 7 RTEOBRRITHK
DL TWD, FERMIZITEE#EOa 2T L —va v %
e Z & T RS O FEE T REROE O Mk % 8
EROFEREZ BT,

1.1 BHKRRICEHLLSEBORE

BT R T 24 07 T ER. SR, BRI,
WS BELEIREENCELS 20b b b D TH D, Lol
T8 % OFEFLE DR « 22 R Fr— 1T, ZENE 10 43
MHEERILLIT, % km 7> 5% 10km L8 < &V, Z
DT LN, WROEEZREEICL T\, ElormUlk

L Clid, TREEHEE & RBRAN R E D KPR — AR ET
DERYMIKE L 20 20 R TR A IR 5T
W5, 9 LIZFIEOHERO R N1X, FEELE O HFEOK
EE O EREOWFEICH D L TREINDH, KkIoi
DEL—F—DH N "—FHIIRSNTEY, ZOEA DL
LR L DITE - TR,

M REREO TR LA TS G 5 —ODER N,
BEE LT F—2 G L, E7RLOMELE 725,
IR TOKRKLKOWE LS ORNOIEETH S, 5km
XV LEEETIIOE DY e EEF LRGSR ORISR
NG THLN, ZNUTOREETIIROER LN
A 7 BWBRNES LR WOREKRTH D, Fey S
VT SN R EESEHRCHNIC X 2B BT T
WA, i EOBIIAE RIBICHCT Z S LV,

1.2 HBINEGHEOEL

T, BEESHE 100kg AT o, B/NEE LT
2HT Y —OREN, EAMICHEEL TV D, #iT,
REEDONZY T— by 7Tk, KUERISHRE
RUVMERER RO b OB I TE -, B bitERFED S
M=, HAERZ L & L bia, —825 50cm, HEEHK
50kg DB/ R Z 6 FATH B, slkBh L HICEN b
v T ADFEE RO, BT, REHETIToTER
T EE/NESBERETHREEICLIZE WS T TR, 4y
FetRtg TII R 2 ORI (600 /X2 R) & BEFF

* IERB

JbHEE K% (Hokkaido University)
T001-0021

AeHEEALIRTIALIX. Tel : 012-345-6789 % 721X E-mail : spriteselves@gmail.com

- D4-01 -



D4-01

DA 78— AT VR Z1T 5 70 0] 5 Ffig g
(Am/BFELLT) 2T 572 8, MR AMfE %
ERIBHEEEAT D, o, X—Fy MIH AT O
ZIANT AT, 12 0FRE & il ©. FRIARG B 13 m ©
0.05 ELHAMICH by 77 T ATHD, MsITEEN
M5 10 EHEE L, GEkO/ N~ KA ORE O 10 4y
D175 1/100 FREE & AKAMAS T BRI 1-3 45 & ek
OFHEEOMRK 227 MO 10 FERiE LY b
KA,

2. BINEEEICKDBHEANDEMDATEESE
EFEo &9 /R OIERIL. WEREED DO
BOAA—TERELS EBEBRZDAREMLEZMO TN D,

2.1 SHEESA

FEOE I A Z AR, @FOMEE TET T
72 XRE e D FEERMIEMEIE D A T &1t 5 2
LEFRRICT D, FORER, KHLEmHERETH, 1 A
IR 2 [\, R 2 EIRREOBIRIAAIREE 220 | FHA 11X 24
FEoarxrFr—yvarchrsao~r NER (-7
v NRA VT 4 7)) FTHUE, R OEE O A A8
MBIAICE 52 LT D, EBRITITTUREMEZ MR L7z 48
L OVWRBENRE /D125 D, BIREE R T 5
72D, fEKE T TR, HERORFELMHATH
b, TR, NG TR, TR E R 08
PR AROREE OBENEETH B,

2.2 ZE03DETILER

B— sy NRA T 4 TEMEIGH LT, FREOH
REBBORGRZAENORET 5 Z & HAREIC 25T
W5, BB 7 —T 1%, MEECE b ORI L
FRHEEME -T2, ED 3D ETIMERICETIL TWS (B
ESCER) o AR EEIT 100-200m 7> & K TH 10m &, L—
H =L AR THRADRWERE R > TWD, BIHIEE
WL 1R 10 BRI BT, 1 Bl of R LR O 3D
ETNEER L, BORKEEOHTE E TRREICRD &
EZTCWD, ZOETANDL, FEELE - BUIRBKHIC X
DREAKETRC, AEFREHE BT, KIEA R
IR IS,

2.3 JKESKER

INET, MREICEDKEZBRTE L LTCZEIN~
A7t RN TEZ, L LETOFED
BITRHNTIBY | 53 2 BB & feff T & TR0,
=B D 7 —F 1, CCD/ICMOS & o P — DR EEHIFH D
IR DO RERRI A REFEH Z & T, K2 X o
T AT THEEOH T DKEREEHET D HITOR %
HEDHTND, EIEREARY MLl AT & fli» 72 FEBR T,

FI4EMIBIFR Y R T AZSFMARRERAS

2,2

FTTIZED BN > TWD, KEEEFIATH7-0%
MIOBHRNTEEL < FRBWERDH D LBIRITE 2008,
JEIG % BB E T HN—TE B2, 5% %< O/
BRI T2 2 &, BREAKHCEROHKEICE D
DEBERERIRE 25 2 LRSS,

2.3 FTHREFRALEHR
FBINEBEIHIIZERICEVEERHY . REO 1 HETT
BCHRARBE KA OB RT TN A 2 Tdh D rIBEMED S
HEnTnsd, LrL, KLEMHEOEL Y IIT, BT
TEHEBRLEEOEH T EIL R, BRPICRE iENE
Eo TS, T, R OBPEFR SR L7E 703
BAZE S, RO FKEIEE O THRANEA TN S,
ZH L AT ThiuL, B/NEE»S, BELED
CEFEABHOFREMESH Y . HAMICERHO N> 7
FHO ZELETIIRWEEZD,

ZE X
Algodon, M.R., Takahashi, Y., Kubota, H.et al 3D
reconstruction of typhoon Trami 2018 eye and eyewall
clouds from airborne imaging. Sci Rep 15, 23721 (2025).

https://doi.org/10.1038/s41598-025-07510-8

- D4-01 -



