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Abstract In our previous study, we have developed a prediction model that forecasts the number of heatstroke
cases within the immediate future, by applying machine learning to observational weather data and ambulance
dispatch log of Kobe Fire department. However, the practical fields require mid-term forecasting to prepare for
necessary measures, which is not assumed in the previous model. In this paper, we propose a new method that
forecasts the number of heatstroke cases for mid-term future from 4 to 7 days. Specifically, we first construct a
model with only attributes in 7-day weather forecast. We then find a temperature threshould that triggers many
heatstroke cases in the target area, and use the threshould for feature engineering. To construct an interpretable
model, we use the partial least squares regression (PLS) method. We also apply a heuristic that multiplies 0.85 to
the predicted demand in a rainy day. We have evaluated the proposed method using data archive of 7-day weather
forecast in Kobe. For each day from June 1st to September 30th of 2020, we predicted the number of heatstroke
cases using weather forecast published 7 day before. As a result, the proposed model well predicts the number

within the mean absolute error of 2.79.
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PLS EF IV OMEEM L2 HIEL, ta—V AT v 7 2EA
T3, ba—VATF v 22id, BRBRUPER»SEZ 2ES
Iz eThd. ARTIE, HHIREEANDOEESED &, FAIT8
BRI T A— RGN S, THROBEIE, HhIns FillEz
085535 LW ba—VAT v I 2EATE.. £/, W
Do 72 E S, REMWBEIZBWT, TR &V XFEE
INEHNTHET S, 2y, IThhRk LI & 2 EGE
FIEV AV B NOHEL KM TEDLLERXT VS,

La—VATo v 2728 ALLGEOE—EEZ, £5I1TRT.
72720, WRETFTATEREVIBHREMALTWEZ 15,
La—Y AT v IZOHEBIEILTWEREWN. ZhEi b, RBEFE
IZBFBETFIVOREENRELZZ R nh 5. £72, PLS M

F5 La— VAT« v I EEALLGAOHEIE
ETI MAE RMSE
PLS 2.45 3.41
RegressionTree | 2.43 3.80
wkET N 2.18  3.44

PERET VLD, RNZHRREINI VI EESDS.

3.6 A2-2. EFINEH o #HER

BEREE RO P RMEO MR E2 R I2ik, AkoFHlE &
D RkE<HD, P 25600 AEERPBEL LS. ET
WS HEBOBEIIEE TE R\, Tohg %22l
IEBZ L EMET .
FREDMEIRD B EFRTI121E, KR FREFORAMESE,
KEH THE] LUz IEL T, SiHARALET 5. W
AR D NSRRI, KIRO TR O RIMEIZ 2L Lz
CAREL, FEHABELETET 5.

6 THMEDMEIRD Lz Tl % BHLE DK

H 25 H 26 H 27 H 28 H
K& (ki) i} i} i} i
o S (LB 34 35 34 34
BARSUR (B 27 27 27 27
K& (F) | WGl 2 | IR % 2 | i< 2 | 15~ 8
AR () 31 31 31 30
BAKRSN (R i) 25 24 24 23

AR A AFE S 4%, R61I1IKRT. T, £2DLE
OFHEHEHEZSEIZ L. DDLU T, PHEEEHE
V2D ED B8, L0 IRz gE%2REHKS.

4. RQ2: MFHHWT, RQL TORERF*XIE
B ?

AET, REFEEZHOTEELZETVEEHL, FEB
DRLAFHEITCIZ U =FRIVATRENHEZR T 5. £z, KT
DEEN L ORRE UK EIZHET 20, BIE% A\ TR
T5.

AFETI, MAEHIZET 5 2013 225 2019 F£DOKE 6 AH
59 HORAEY Yy I/ F— R RPBEDTRT —XEHNT, €
FIREEEFT S, REATFWOT—X L UT, 20204E5 H 1 HH»
59 H30 HEH 17T RHICRRSI W BRI XK PHEGHT 5.
ZOT—RI%, #MAMAKRE LD, SETHEADNHRE L
L CIHW .

iz, BRREATWHEEBROLKRT — X2 HEL, KLY
WOEEMEZ AT 5. Zhicky, TEMYHOAIEE%
AT 5. Wiz, EBICHEL 2T TVIGERRE T E AD
U, BWERGEEBOFRMEE B3, Bz, FHME & EHE
D%, MAE %O RMSE %2 H\WTHHIi§ 5.

4.1 WBLET—¥

RKAFHMDT — XTI, FEFHRARAO 2 HENLS 7 HED
KL, BEAR, HMESE, [IEOFH#EEIEEND. 2Ok
P, RREOHBZIZBITS, 20206 H1 H25 9 H30H

-29-



B IRBESTHICL B LETRME

| —— TERERSFHICL B FRIE

| — TB#RSTRICL 2 THTRAE

<25 EME

%

AT 20

)

B

#+

W10

5

0 Al M L foa pose A
2020-06-04 2020-06-18 2020-07-02 2020-07-16 2020-07-30 2020-08-13 2020-08-27 2020-09-10 2020-09-24

B

3 GHEMRETWMEH Wz, 2020 FI2 81T 2 BAERGEE B O T HIE & Z Ok

IS5 122 ADDFMT — X DAL, EBOLKETF — &
LT 5. flzE, 2 HBEORKFHT — 22 KT 554,
5H30 HIZHELZ2HE (6 1 H) OFM®, 5431 HIZH
FL-2H% (6H2H) oFHReliL, mRIZ9 H 28 HIZ
FRLU2HBL(9H30H) OFHWERAEL, 122 HADT —
RENKT D, MAT, KIROTFHHPFHNICEBROKK T — X
NhHdNESD, TOWFRE FHIHEHOYSEZ ST 5.

# 7 BERET WO KR OE
Trmaz(d) Trmin(d)
MAE RMSE | MAE RMSE
2 H#% | 1.20 217 | 0.80 1.03
3H#%| 1.32 269 | 090 1.24
4 H#% | 1.35 283 | 0.98 1.46
5H#% | 143  3.04 | 1.02 1.69
6 H#& | 142 3.08 | 1.02 1.74
7TH#| 148 324 | 1.10  1.88

H AT

£ 7, 2 HENS 7T HROKILD FHRRE % FAM 3 2 Hf
ERLTWVWS. &b, PHROLDEVAHIIZY, RO TR
ICBHENELR T WI 005, 72, FHAICEVWTFHIT
HoTh, BTHEDZLVWIDITRENI EHFH5.

% 8 MERKFMOKIRD A

n Tmax Tmin
I ek (%) s | dosisk (%) i
2 H# 77.0 3.30 77.0 2.49
3 H#% 81.1 3.49 77.0 2.70
4 H#% 74.6 3.58 77.0 2.81
5 H# 79.5 3.94 79.5 3.01
6 H% 77.0 3.93 77.0 3.26
7 H#% 76.2 4.25 82.8 3.57

7z, £81%, 2 HENS 7 HEDO KR FHIH P % 3
ZEEERLTCVS. &Y, KROFHEFEOK TR,
8% THBLTWA., LMAL—AT, FHREHLVEVHIZ
EZOFHHEBIEL > TE D, KROTFRKEEIE I &3
D5,

4.2 RERFHEFRALEZFARETR

AHiTIX, PEHOFHFHMED 2D, 4 HBEOEGE Y
WEAT, EEROBAEREZER L KT 5, Z OKEE % i
T3, ARCTIELUEBRATHT — 2%, THRAERHD 7
HBETTHD I NS, 4 HEPS THHEOTFHIZITS.
FHEIZRHT 57— &1, MATHICEIF5 202046 H 1 H
259 H30 Hitxd 2 12 HAOXRKFHT —K LT3, &
HOF—2%mz, FHUEOHEAIET 2 -V AT 1 v 7%
MU AER%E, MEdoR B OBHRE I 5 $z 8 mE e
s 5.

# 9 HRRKTFHE W FRINE
F#lH | MAE RMSE
4 HT | 2.89  4.23
5H#% | 293  4.30
6 H#% | 298  4.29
7TH# | 279  3.87

91, HEHBOTFHIOMEZHMT 2R E2R LTV,
Ihs, 4 HEDS 6 HEOFHITIE, EWHIEEHENE
L5204 hb. LrL—FAT, 7T HEEMMOH X HEED
BWZ e,

4.3 FHR%EER L= FROMHPE

AREITIE, 3.6 HiTREL 2 FRHEOMISE, EBROHEBKSK
TP S PR, EEOBPREREERVERICEEN TN
PHERTEHZ T, TOREEZET L. P T —X1E 4.2
HieFkk, 4 HE»S T HEOFPHATS. KELZ M 211
H& LT, BePEREEBOFEAMESFHIEOMISICEENT
WBEIGESNT D, £z, THMEOMEEKD Eifi & R0 %%
FREOEEOREX L L, TOVHEEEZINT 5.

# 10 FHEZEHLUZTFHONHERE ZORE X

THIH | B (%) SEIHIPA
4 Hi% 83.6 8.88
5 Hi% 82.0 8.96
6 Hi% 83.6 9.22
7 H#% 93.4 10.03
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#1043, REHRDEMIZET SHEEFELZRLTVWS. Th
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Tz, B3, THERORKTHREFM U, BApEAE
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FHED Lz LES H, PRED Mz RS AR S,

5. & =

RQ1 T, HMRKFWMITFET D2HIEDOAZHNT, i
REE PRI TV AR U 72, HsE 2 i X B S B R
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5. %7, PHEMZRT I LT, HENRFELEZEELEY
AR SRS, AT, PLS I & 3B AGEZR € TOLREEIZ
&0, FEREFIVTIZEL 5 > 72 FHBR OMIRAE S 127 -
2. —AT, fERETIVEIRLT, ARTHEELZET VI
EHIFRED K E V. TN, RERE TIVCHIAZEE U THIH
LTWiz T HORKGE ] 5, BviEicii e 3 8ET
HorhoeHFEZLND. LOKEE LTS, REL&KR%E
fEDLOE 7R EEZREL, HEEEDORDD L4255
HERERGT 2 Z2h, SBROFEL LTETLNS.

RQ2 T, AIOIZRKATFROBEIZOVWTHT L. Zhk
D, KIROTFHNEELZ, FHHMICABIFrEC 2B, il
DOFFNZBVWTEBTLEHZE2DIT TR 2o 7.

Wiz, RRECERLZTFHETVEABL, EBEORKTHR
B UEBHETRIZITo7-. Zhd& b, REFHEICIZL
TN, KEOFEAEZTIZULETFHE VEERELSLZ L,
SO HOFHNE EREENE L 2HLR D o7z, 72, THE
DFHH, MOHOFHE D EHENRWEEEIF SN,
OFfleRTSE, SHIH, 8 H27T Ha XA, 7 HEFH
MO HDFHE DEEI VLA o7

8HIHIZELT, BEDOKEEZHAVWETFHIZEWTH#HA
MREVWZ Lo TWSE, ZOHIF3EKD 2HEHTH S
Zens, MEHANOHER, a0 T & BESED, MF
HIZB U 2BPERDBDITHE LTI EeEZSNS. TH
BFRHPEREIEMEZ L TWA DI, REFHRIZBWT,
FEREIBNTH 7205, 1< 0] &FRILTWAEZIehs, F
HER TR EZSN5.

8 A 2T HIZB LU T BRIz, MEOLKREHWZFAICE
WTHBEAENKENZ DN > T W5, Y HDOKEDEN
P E S, RERAD S S BHERED U A7 DBENEEZ 5N
B, EEEBGEEBII D o, ZOFKE LT, BEE
MOBNELEBI s, MEEA-AREENFZ S50
5. MAT, BRELE VWS, ABIPEIITENTOIEHRIC
&0, OHKBHERSEAL-EEZSND. THET
BB EHEIEWMEZH L TWE DI, EREL L 2CIEY
B FHMLUTWZDTHDeEZOND. UEDZ 5,
KETFTWMOEAED, FHOKEIIRVWEEL, BOEEEE5X
BN hrotz.

BRI, RO FRIEFEZIEME L 7=, EOHBEFRIZT 7.

&y, MO PN AR BIEY, FHIFHHAKRE S 5D, %
DHFRIZEMDR LN gD o7z, RI3DOFHIERS L,
7 B 21 HOERME X PRI % EE D, 9 59 HOEREIZY
HIHFE % FEl>TW3.

7H21 HIZBL T, EEOKIMEIEFHIFEHNICINE > TW
72h%, 2020 SETHIHT 30 CE2BMABZHTH Y, HiH»S—K
RS ED o725 0, TR EOBFENFEAE L
eFEZ6N5. 99 HIZBLT, FHITIIFELROVED
o7z T, BEOKENHEY EAST, PRIV KR
PWEL ozl B ERE LT EIFSNS.

BLEX Y, ERRKTHRIC & 2 EiE e S 5o il
ARETH - 720%, FHROMBEIZEDZEEL |, FHIHPFATK
EL o TLES Z D h oz,

St, ZOFUIERDORAEEIGIN U TEN»E S,
BAMERE UTHEMATRENPE S PeE L Tnl.

6. bW IC

ARTIE, 4~7 HEO PR B ERE S BUE RIS 572
DIZ, HERLKFHICEENZ2HEHOAZBRELE L Uz, 3
PHARE R FRIE TV EAME L 2. RATHN S, Hudidk % it
Hk 2 MEZHXE TS 2T, BEMRICLSRVWEF LN
FAFAIRETH 5.

Mz, EBomAHORMRKSFHEFHL, hiAnRy
BZEF-72. T HREOFHE TIZFHET - 28R, KEO#
HYEH I & O D 2.80 TH 5 7.
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