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TREDALHEE O KD A 45 R ZREIAAVR SN [RIT O T — 4 L olbiecid, Al - BokE e b
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T AT AHREMEE (Dwb), 1@ EE AR EH OREA 22C 28 2 5t afE (Cfa), BIFEEAKIEHEEA O
TREEDS 22°C % T 2 AR A (Ch) S Ne ZOfEEE, JblEE B RO EIEL ISR, 18I EE O 5
JRIERBRR, FIRREE AR R RIEA AR & v o 7z, BIEE RO KRR A KT A A L A —3 L T,

This study organized meteorological data from 2018 to 2024 -a seven-year period since observations began using a common
protocol- at Kyushu University’s three research forests in Hokkaido, Fukuoka, and Miyazaki, clarifying the characteristics of each
region. Analysis revealed annual mean temperatures of 6.5°C for the Ashoro Research Forest,16.6°C for the Kasuya Research
Forest,and 10.8°C for the Shiiba Research Forest, with annual precipitation amounts of 904.5 mm, 1794.2 mm, and 4385.3 mm,
respectively. Particularly at the Miyazaki Research Forest, summer torrential rains were pronounced due to factors like elevation
differences and orographic rainfall, showing a unique heavy rainfall tendency where the average July precipitation equaled Hokkaido’s
annual precipitation. Comparisons with nearby Japan Meteorological Agency data confirmed a significant positive linear relationship
for both temperature and precipitation, validating the observations and confirming the feasibility of missing data imputation.
According to the Kdppen climate classification, Ashoro Research Forest was classified as a cold temperate winter-dry climate (Dwb),
Kasuya Research Forest as a humid temperate climate (Cfa) with the warmest month exceeding 22°C, and Shiiba Research Forest
as a humid temperate climate (Cfb) with the warmest month below 22°C.These results generally corresponded to the vegetation
constituting the natural forests in each research forest: the deciduous broad-leaved forests in the Hokkaido Research Forest, evergreen

broad-leaved forests in the Fukuoka Research Forest, and mid-temperate forests in the Miyazaki Research Forest.
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3. MREEE
3.1. BFHEOFHEE & FMHE

2018 4E A 5 2024 - F TO KB MO EF LR B L O
AERREK S & F 3 12R L7zo At iE B A o 4 F 3 AR
O /M 1L 2018 £ D 6.0C, H{AMEIE 2023 4£ D 7.3C T
o Tzo FREIKEOR/MEIL 2020 £ 671.5 mm, & AME
132022 4E D 1,111.0 mm Td o 72 18 FEEE RO FEF R

®3 ItiBE, EE EREENOETHTE FEKE

Je i & I woOg
FEE [C] BokaE mm]  FBAE [C] BokE [mm]  FHERE [T BKkE [mm]
2018 6.0 1044.5 NA NA 11.2 NA
2019 6.0 828.5 NA NA 10.7 4150.5
2020 6.2 671.5 16.2 2257.0 11.4 4583.0
2021 6.5 1020.0 16.6 1853.5 12.3 NA
2022 6.6 1111.0 16.3 1233.0 10.5 4287.0
2023 7.3 861.0 NA NA 11.1 NA
2024 NA 795.0 17.5 1994.0 11.8 4750.0
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MmO T/MEE 2020 £ 16.2T, i AMEIE 2024 £ 17.5T
Th o7z FREKREOR/MEL 2022 40 1,233.0 mm, H
KA 1Z 2020 4E 0 2,257.0 mm T o 720 B il E A D 4R
ISR O Fe /AME 1E 2022 E 0 10.5T, i KB 1 2021 4F
D 123CTH o 720 FERFKEDOIR/IMEIX 2019 2ED 4,150.5
mm, AL 2024 D 4,750.0 mm TH - 72,

B 112 3B RO A FEEO R & ks DFHZE) %
R th(ﬂizl_(ﬁﬁjé’%f i, dilEo%E (12 A~2H) ©
HPERIRIKET T, B2 1 HiZ-72CTh o7 (F4),

UTThotzo BEFITHE S HIZKESKDE L 2505,
HYIE51E 20C K Th - 720 7 F B OEFIFLR L
6.5C, EMFEAKEIX904.5mm TH -7,

RREERIIEREOFEESESE L, 8 Al 278CTH -
720 H K IAER % L C 50 mm F2EE 258 2 CHlRm %L
ELTBY, FEHZE L CIEEEREKR L ) b BHWEL R
L 720 TAEM O FFIEIRIE 16.6T, EMBFEAKE T 1794.2
mm TdH > 72,

HIGEEAL, 3EHEMROPR TR OBKENS L, FHI

Rk B (4R ) 20l TR A & < A BEZKE 7 200 mm HED6 AN 5 9B, THREPSEMAMHEIZ5E L, 7
x4 dumE, ER, BEEEMOBTHRE. BBKES LV 7 £1H5E
ttimE AFHTE (C) ‘tizE AREKE (mm)

2018 2019 2020 2021 2022 2023 2024 Mean 2018 2019 2020 2021 2022 2023 2024 Mean
Jan -6.21 -7.19 -594 -8.19 -6.82 -857 NA -7.15 Jan 11.0 80 10.0 300 31.0 40 18.0 16.0
Feb -7.67 -6.59 -6.00 -592 -6.00 -692 NA -6.51 Feb 2.5 80 230 380 12.0 145 35 14.5
Mar -0.57 -1.19 -0.09 0.80 -0.54 1.67 -2.44 -0.34 Mar 95.0 145 58.0 38,0 315 450 61.0 49.0
Apr 565 476 268 477 648 630 7.85 550 Apr 305 285 965 111.0 55 103.0 850 657
May 1044 1323 1082 9.78 11.58 11.10 1095 11.13 May 91.0 995 515 740 146.0 30.0 515 776
Jun 13.03 1327 14.62 15.65 13.17 1570 15.19 1438 Jun 940 820 69.0 830 1695 550 59.0 874
Jul 17.29 17.00 1692 19.39 18.81 20.20 20.68 18.61 Jul 2325 825 37.0 365 159.0 1050 86.0 105.5
Aug 1697 17.58 19.50 17.80 18.10 21.41 20.58 18.85 Aug 2160 214.0 110.0 152.5 279.5 150.5 136.0 179.8
Sep 14.88 15.58 1530 14.07 16.00 17.82 16.25 15.70 Sep 103.5 755 69.5 105.0 90.0 201.0 850 104.2
Oct 9.60 9.61 948 9.0l 926 9.78 1074 9.64 Oct 108.0 164.5 137.0 119.5 116.0 825 175.0 128.9

Nov 3.05 057 269 382 367 371 274 289

Nov 385 37.0 10.0 203.0 33.0 595 320 59.0

Dec  -4.42 445 531 -343 -4.66 -4.69 -5.67 -4.66 Dec 220 145 00 295 380 110 3.0 169
#&HE BEHRE (C) EE AREKE (mm)
2018 2019 2020 2021 2022 2023 2024 Mean 2018 2019 2020 2021 2022 2023 2024 Mean
Jan 407 NA 795 559 512 567 662 584 Jan 895 NA 1495 450 365 107.5 83.0 852
Feb 455 770 8.00 861 450 751 858 7.06 Feb 435 495 770 765 200 660 162.0 70.6
Mar 1046 10.19 10.85 1196 1125 12.06 10.17 10.99 Mar 1540 87.5 161.0 1190 915 89.5 1675 1243
Apr 1059 13.82 12.14 15.00 14.89 1532 16.59 14.76 Apr  69.0 955 955 845 1265 207.5 167.0 120.8
May NA 19.19 18.92 1890 18.81 18.83 18.74 18.90 May NA 480 159.5 59.0 39.0 259.0 137.5 117.0
Jun 2242 21.87 23.63 22.97 2353 22.85 2245 22.82 Jun 2580 118.0 3715 555 117.0 189.5 239.0 192.6
Jul  27.10 2522 2441 27.14 2727 2734 2926 26.82 Jul - 5100 3140 7700 61.5 1385 562.5 190.0 363.8
Aug 2839 26.69 2830 26.19 27.88 28.03 28.77 27.75 Aug 820 493.0 885 906.0 277.5 1885 272.5 329.7
Sep  23.17 24.55 22.83 2426 2425 2533 2699 24.48 Sep 1940 107.0 260.0 237.0 267.5 86.5 745 175.2
Oct 17.18 18.83 1736 18.96 17.74 1747 2043 1828 Oct 490 1115 520 175 585 170 980 57.6
Nov  12.58 13.06 1348 1223 1451 NA 1421 1335 Nov 60 340 290 1490 295 NA 360.5 1013
Dec 879 876 649 7.60 607 865 730 7.67 Dec 640 1100 435 430 310 580 425 56.0
=i BEHRE (C) =l5 BEKE (mm)
2018 2019 2020 2021 2022 2023 2024 Mean 2018 2019 2020 2021 2022 2023 2024 Mean
Jan  NA 052 217 NA -035 -026 095 0.60 Jan  NA 590 151.0 NA 645 940 355 808
Feb  -1.09 3.0 255 NA -1.05 237 516 1.84 Feb 00 197.0 1890 NA 355 1995 327.0 158.0
Mar 594 464 NA NA 581 NA 509 537 Mar 0.0 2505 NA NA 2350 NA 4915 2443
Apr  NA 904 NA NA 1045 947 1203 1025 Apr  NA 1990 NA NA 292.0 3455 4200 314.1
May NA 1248 13.80 13.54 13.05 1323 13.20 1322 May NA 2620 385.0 670.0 178.5 318.5 374.0 364.7
Jun  NA 1635 17.69 1640 17.08 1697 16.86 16.89 Jun  NA 6240 8815 299.0 540.0 767.0 818.5 655.0
Jul 2076 19.10 1929 NA  20.68 2070 21.78 20.39 Jul  566.0 977.0 14585 NA 7315 546.0 488.5 794.6
Aug 2077 2024 21.61 19.99 2144 20.76 21.70 20.93 Aug  NA 6650 173.0 1052.5 204.5 1529.0 993.5 769.6
Sep  17.99 18.84 17.08 18.15 1853 19.40 19.61 18.51 Sep  NA 567.5 1110.0 261.0 1805.0 135.5 341.0 703.3
Oct 1094 13.85 11.61 1225 11.80 10.63 15.85 12.42 Oct NA 1330 780 620 590 86.5 3085 121.2
Nov NA 686 7.69 540 867 670 899 7.39 Nov  NA 430 1265 1150 945 655 1440 98.1
Dec 334 3.12 055 063 012 198 070 149 Dec 1720 1735 305 495 470 915 80 817

¥ NA IR % T
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# - E AR & B LS O RSB AR -

# AR OHBE MY L 3 — FAOBLIIM A O3 FISIZ LT O
D

# Mg E A (Hokkaido) : Ashoro

# 1@ [E E Ak (Fukuoka) : Kasuya

# FIGEE A (Miyazaki) : Shiiba

#--—-fHLT—% -

#%7—4 7L —2L (darf, d kef, d_srf) O 458 T,
T 0¥ % a&t

#Location : Bl H % DOWEFR (arf, kef, srf)

#month: A (1 AH»5 12 A)

#emp : H IR (T) - (20182024 4 7 £ D 7 B35
fili)

#rain : B 7K & (mm) - (2018-2024 4 7 £ @ B HIISEY
fii)

d_arf <- data.frame ( Location = “arf’, month = 1:12,

temp = ¢ (-7.15, -6.51, -0.34, 5.50, 11.13, 14.38, 18.61, 18.85,
15.70,9.64,2.92, -4.49) |

rain = ¢ (16.00, 14.50, 49.00, 65.71, 77.64, 87.36, 105.50,
179.79, 104.21, 128.93, 63.50, 19.17) )

d_krf <- data.frame (Location = “krf”,month = 1:12,

temp = ¢ (5.84, 7.06, 10.99, 14.76, 18.90, 22.82, 26.82, 27.75,
24.48,18.28,13.17,7.73) ,

rain = ¢ (85.17, 70.64, 124.29, 120.79, 117.00, 192.64, 363.79,
329.71,175.21, 57.64, 49.50, 58.25) )

d_srf<- data.frame (Location = “srf”,month = 1:12,

temp = ¢ (0.60, 1.84, 5.37, 10.25, 13.22, 16.89, 20.39, 20.93,
18.51,12.42,7.07,1.62) ,

rain = ¢ (80.80, 158.00, 244.25, 314.13, 364.67, 655.00,
794.58, 769.58, 703.33, 121.17, 88.90, 94.00))

#HR I—F
library (dplyr)
#ALBE TNy o — T DFEIIA I
koppen_class_full <- function (temp_vector, rain_vector) {
# BRI ABKREONZ M v ik AL LTRITH
% ¥ % koppen class_full & %E3%5 %

# 1 HIEICDELRERORE -

t ann <- mean (temp_vector) # AR R % 5T

p_ann<-sum (rain_vector) # fE[HF/KE % F1&

t warmest <- max (temp vector) # fi b D\ H OFIHK
% 5t

t coldest <- min (temp vector) # i b FE\WV H O AUR
wEHE

p_summer_months <- rain_vector [4:9] #4 ~ 9 [ DF/KE
*HEREKREE LTRE
p_winter_months <- rain_vector [c¢ (1:3, 10:12)] #10 ~ 12

Hy 1~ 3 HoRokEEAFRKkE L LTHRE

p_summer <- sum (p_summer months) # B Z[EKEOF
=
p_winter <- sum (p_winter months) # Z&ZE[EKE DRI

#o-- 2 HIRBR R OE R ¢ & IR P_threshold % R -
¢ _val <- case_when (
p_winter >=3 * p_summer ~ 0,

# AFROREDEFRRED 3 U LR S5 E I3 0
p_summer >= 10 * p_winter ~ 280,

# BRBERKEDLFRAKRED 10 5L L% 558 H ¢ 13280
TRUE ~ 140)  # ERCUAIEZ2 5 E 8 ¢ 13 140

p_threshold <- 20 * t ann+c_val # fZERR A OFTA

#oo--- 3. P& (koppen_main) % ) 5E ---
#ease when BT LA S NHIC LM% 5N 3 4 729, HI%E
NE 7 705 B
koppen_main <- case_when (
t warmest < 10 ~ “E"# fix b B 2>\> H O FIRIREDY 10C &K
7 5 "B
p_ann < p_threshold ~ “B” # 4F- [ Bk & A3z A5 B AL Al 72
5 "B”
t_coldest >= 18 ~ "A”# fix b &\ ] O FI5R A% 18C UL
mH A
t coldest >=-3 & t_coldest < 18& t warmest >= 10 ~ “C",
#I b FE ] OISR A -3C DL 18T KD |, ik b 7
v HOPIEEE 10C L ER S "C”
t coldest <-3& t warmest >= 10 ~ “D",
#1x b WV H OPIHLIRD 3C K 2D, REEPVHO
FIREAY 10C L2 5 D7
TRUE ~ “Unknown”) # & 1LLL#HE "Unknown” & Z0 3

# -4 FEIKIZ X B FALIX 4 (koppen sub precip) % | %E
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koppen_sub_precip <- case_when (

koppen_main == “A” & min (rain_vector) >= 60 ~ “f’,

# ELX G ADPD, Fb PR VEIKED 60mm Ll E 7%
5t
koppen_main == “A” & p_ann >= 25 * min (rain_vector) ~
o,

# EZX G0 A0, FHEKED, RODEVEKE
D25 EUEZRS "'m”

koppen_main == “A" ~ “w",

# FZXITDS A PO TR HY " A 'm” DA e & 'w”

koppen_main == “B” & p_ann < p_threshold / 2 ~ “W",

# FREXI378 B 0 AR B & 32 R BR T D 1/2 il 72
5 "W”

koppen_main == “B” ~ “S”,

# EEX BB 22, TREXZAWIZETIEE S 2WwE
5 S

(koppen_main %in% ¢ (“C","D”)) & min (p_summer _
months) < 30 & max (p_winter months) >=3 * min (p_
summer_months) ~ “s”,

# EZX G CD 22, EFOP TRV VEKE
73 30mm K0, ZFEORK S LVEKED, EFEO
b PR VEKED 3B ELS S
(koppen_main %in% ¢ (“C",’D”)) & min (p_winter
months) < 30 & max (pisummerimonths) >= 10 * min
(p_winter_months) ~ “w”,

# EEIXGH Cp D 2, XAFEOHTRG D% EKE
78 30mm KA 2, HFEOR L L0 EKED, £FO
O DL VERED 105U %S "w

(koppen_main %in% ¢ (“C", “D")) ~ “f",

# EEX B CHD D2, TAEKGH S TH "W Th %
WAL
TRUE ~ ")
HE SMEITIE RIS & 2 TR IE 2 720 22

# - 5. &dmIC & 5 FAZIX S (koppen sub_temp) % 7E -
koppen_sub_temp <- case_when (
koppen_main == “B” & t_ann >= 18 ~ “h", # B & {5 T
SilAS 18CLLEZ S "
koppen_main == “B” & t ann < 18 ~ “k”, # B &f& T4
SA® 18C A2 5 "k
koppen_main %in% ¢ (“C”, “D”) & t warmest >=22 ~ “a”,
# ERXI3AIC D 2, bRV H ORI 22°C
B S 7"
koppen_main %in% ¢ (“C", “D") & t warmest >= 10 & t_
warmest <22 & sum (temp_vector >= 10) >=4 ~“b”,
# ERXI3C A D 2, JBBE, WA OFIIImAT 10T
PlbT 2T HKiH»>, AP 10C L Lo J 53
45 AU ELRS Y
koppen_main %in% ¢ (“C”, “D”) & t warmest >= 10 & sum
(temp_vector >=10) <4 ~“c”,
# ERXI3C D 0, S BED, WA OFI9imAT 10T

Pibro, BP0 AS 10C ELED A A% 4 » A &Kl 7z
5"
koppen_main == “D" & t_coldest <-38 ~ “d",
# EEXAD A0, b IEWHOVII5AT -38C Al 2
5"d
koppen_main == “E” & t_warmest >=0 ~ “T",
# EEX G E D, & OEDHOFIGKmRA 0T L
Fas T
koppen_main == “E” & t warmest <0 ~ “F”,
# ERXGD B2, BN VA OPIKED 0Tk
7z & F
TRUE ~ ")
#A SUMBEIZIZFEAKIC & 2 TAEX 3 R v 7c o 22 H

# o 6. TR T2 P VRN -
return (paste0 (koppen main, koppen_sub_precip, koppen_
sub_temp)) }
#345 CHELZZZNTHOXGZENTELT 2 L )12
faE

# 7. LRCOBE R FEAT -
koppen_final code<-koppen_class_full (d_arf$temp, d_
arf$rain)
#3— NN [darf] OGS EZHLOT—F 7L —L0%
IZEZ B ETENEIVHE
print (koppen_final code)

# - FEITHE R
b 0T (arf) Dwb
TR IR (kef) Cfa

i A2 A A
R H 28 22°C %8 2 % i

AT BN (S
ERFEAESEA (sif)  Cfb BEH 23227 % T % i
alE BN

(2025 4£ 10 B 20 H=AF 0 2026 4F 1 H 23 H<H)
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