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SUMMARY

Weather and soil moisture conditions along an altitudinal gradient on
Minami-Iwo-To Island

Takeharu Shumiya', Hidetoshi KATO? & Koji TAKAYAMA®

1. The Nature Conservation Society of Japan, 2F Mitoyo Bldg., 1-16-10 Shinkawa, Chuou-ku, Tokyo,
104-0033

2. Tokyo Metropolitan University, Makino Herbarium, Minami-ohsawa 1-1, Hachioji, Tokyo 192-0397

3. Kyoto University, Oiwakecho kitashirakawa, Sakyoku, Kyoto, 606-8502

Weather conditions (air temperature, relative humidity) and soil moisture along an altitudinal gradient
were monitored in relation to the development of a cloud zone on Minami-Iwo-To Island. The maximum
temperature was 39.3°C (at 3 m a.s.l.) and the minimum temperature was 17.9°C (at 908 m a.s.l, the
summit). The difference in the mean temperatures at 3 m and 908 m was 8.1°C. Relative humidity and
soil moisture at 3 m and 258 m were lower than those at 513 m or above. During the period from June 17
to 24 the weather changed from foggy (June 17-19) to clear (June 20-24). Altitudinal differences in the
mean temperatures were relatively small (22.1-28.2°C) on foggy days, but larger when the weather was
clear. Lapse rates were estimated from mean temperatures at five altitudes (3, 258, 513, 738, and 908 m).
The lapse rate for altitudes >500 m (cloud zone) was 0.56°C/100 m with wet adiabatic loss, while the
lapse rate for altitudes <500 m was 1.12°C/100 m with dry adiabatic loss. The elevation of the cloud base
fluctuated between 200 and 600 m depending on weather conditions and the time of day.

Key words

Cloud zone, Elevation of cloud base, Lapse rate, Mean temperature, Relative humidity.
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# 1. K[ EETT
Table 1. Latitudinal and longitudinal position of the temperature and humidity data loggers.

b33 R Fe RS  REH [E4R 8

S1347) 2414024 14127486 9179 907.9 2017/6/17 2017/6/24
S2(7) 2413563 141.27414 1458 7358 2017/6/17 2017/6/24
S3A7) 24135 1412732 5225 5125 2017/6/16 2017/6/25
S447) 2413401 141.27337 2679 257.9 2017/6/14 2017/6/25
S5(17) 2413316 141.27369 12.7 2.7 2017/6/14 2017/6/26

#2. &R (B & (7)) ok
Table2. Attributes of the temperature (upper) and humidity (lower).

=Ry — N =]

BE0) SEX = 5
S147) 908 273 179 224

S207) 136 28.1 20.1 23.1
S3a7) 513 28.6 220 247
S407) 258 31.7 23.0 264
S5(7) 3 39.3 25.2 30.5
201756 A17H1400m 524H11 00FTORIE C)
EFam  &X =/ F 1)
S147) 908 100.0 82.2 97.9
S247) 136 100.0 824 98.9
S347) 513 1000 83.7 97.7
S417) 258 1000 824 948
S5(7) 3 97.7 66.4 82.1

201746 R17H14000 524A11 00X THIRE %)

# 3. IEERO RSy
Table 3. Soil moisture of topsoil around data loggers.

SRBER REIOVE B RE KHE %) Fi %) BEREE AFH XK

S147) P1-90(17) 908  12cm 18 19 29 23 30 238 a 496 6R178 =
$207) P2-7517 736 12cm 34 28 32 23 25 284 a 413 6R17B =
P3-60(17) 597  12cm 27 27 24 19 26 246 a 301 6RA20B HKh
$347) P4-50(17) 521 12cm 16 15 15 13 18 154 b 162 6A16B8 =
S407) P4-3007) 375  12cm 9 10 11 12 13 11.0 be 141 68158 =
S407) 268 12cm 5 7 6 5 1 60 ¢ 089 68160 =

ANOVA, F 4.66)=13.60, p<0.01** posthoc test=Scheffe

SRAER FEIOE RS RE KSR %) F¥) %)  FEEE AFH XS
S1(17 P1-90(17) 908  20cm 16 24 11 29 29 218 a 719 68178 =
$207) P2-7517 736 20cm 25 34 30 26 25 280 a 352 6R17H =

P3-60(17) 597  20cm 18 26 25 24 20 226 a 307 6H208B HEEh
S347) P4-50(17) 521 20cm 15 16 9 10 12 124 ab 2713 6R168 =
$407) P4-3007) 375  20cm 6 9 10 11 10 92 b 172 68158 £
S4(7) 268 20cm 4 5 5 6 6 52 b 075 6A16H ZE

ANOVA,F (7.71)=16.96, p<0.01#* posthoc test=Scheffe
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2. 736m (ZERIE LR —# 0 —
Figure 2. Temperature and humidity data logger which was set on 736m along climbing route.
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Figure 3. Temperature and relative humidity during research period (17th, 14:00-24th, 11:00, June).
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Figure 4. Differences of temperature and relative humidity between bad weather (17th-19th) and fine
weather period (20th-24th).
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Figure 5. Relative humidity class distribution accumulated the hours on each elevation.
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6. SURDIEREE
Figure 6. Lapse rate along altitudinal gradients.
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7. EESEOHEE
Figure 7. Estimate of the elevation of cloud base (condensation altitude of the 3m air) during the

research periods.
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