[image: image1.jpg]



Fig. 1.  Map showing the micrometeorological observation area (pink star) at Yukidori Zawa, Langhovde. Also shown are the principal observation route in the ASPA (black line), Yukidori hut (a field laboratory and camp site; purple star), and the location of a weather station (orange circle). Original base map was published by the Geospatial Information Authority of Japan in 2013.
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Fig. 2A.  Landscape around the observation area on December 22, 2012.
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Fig. 2B.  Positions of each observation site in the study area. To provide complete visual coverage, the stationary camera was installed downslope (southward) of the study area. The distance from the camera to Site 1was 6 m; and the camera to the large boulder located behind Site 1 was 7.5 m. The distance between Site 2 and Site 4 was 3 m; and between Site 4 and Sites 5−6 was 1.5 m.
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Fig. 3-1A.  Sensors installed at Site 1. (a) Temperature−humidity sensor within a flower-pot saucer, (b) PAR sensor, (c, d) two thermocouples, and (e) the compact temperature−humidity sensor. Each sensor was attached to the rock surface by anchor bolts, screws, or clasps.
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Fig. 3-1B.  Thermocouples at Site1. Two sensor bodies were fixed to the rock surface using a thin aluminum plate and screw. The upper and lower sensors were attached to the lichen thallus directly in order to measure the temperatures at the surface and beneath the thallus, respectively.
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Fig. 3-1C.  Mini temperature−humidity sensor for measuring the water condition in the immediate vicinity of the lichen thallus at Site 1. The sensor was attached to a metal plate and anchored to the rock surface using a bolt.
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Fig. 3-1D.  Section view of the temperature–humidity sensor. The sensor was attached to the base of the flower-pot saucer and fixed to the rock surface using an anchor bolt and L-shaped clasps.
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Fig. 3-1E.  The PAR sensor was attached to a metallic plate and fixed to the rock surface using a screw.
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Fig. 3-2A.  Sensors at Site 2. (a) Temperature−humidity sensor within a flower-pot saucer for shading, (b) PAR sensor, (c, d) two thermocouples (blue cables), and (e) the compact temperature−humidity sensor.
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Fig. 3-2B.  Interior view of the temperature−humidity sensors attached to the flower-pot saucer.
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Fig. 3-2C.  PAR sensors were installed on sandy gravel using U-shaped stainless steel pegs and wire.
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Fig. 3-2D.  Thermocouples (two blue bodies at center) and the compact temperature−humidity sensor (black sensor at upper left). Probes from the right and left thermocouples in this photograph were attached to the surface and to the inside of a moss colony to monitor surface and interior temperatures, respectively.
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Fig. 3-2E.  Compact temperature−humidity sensor and thermocouples attached to a moss colony using U-shape pegs.
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Fig. 3-3A.  Sensors around Site 2 (lower part of photograph) and Site 3 (upper part of photograph).
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Fig. 3-3B.  Thermocouples and the PAR sensor at Site 3. The probes of an upper and a lower thermocouple, seen in this photograph, monitored basal and surface temperatures at the algal colony, respectively.
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Fig. 3-4.  Thermocouples at Site 4. The upper and lower probes from sensors in this photograph monitored the surface and interior temperatures of the moss colony, respectively.
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Fig. 3-5.  Sensors around Site 5 and Site 6. The PAR and temperature−humidity sensors at these sites were regulated by an additional system (HOBO weather station, Onset, Massachusetts, USA), although those data are not included in this report. The thermocouple cable wrapped with red tape monitored the temperature underneath the quartz stone (orange circle).
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Fig. 4.  Seasonal temperature variability at Site 1 (A), Site 2 (B), and Site 3 (C) during 2013. Daily average, maximum, and minimum values were calculated from data collected at 10 min intervals.
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Fig. 5.  Seasonal variability in relative humidity at Site 1 (A), Site 2 (B), and Site 3 (C) during 2013. Daily average, maximum, and minimum values were calculated from data collected at 10 min intervals.
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Fig. 6.  Seasonal variability in PAR at Site 1 (A), Site 2 (B), and Site 3 (C) during 2013. Daily total values were calculated from data collected at 10 min intervals. Missing values are indicated by a value of -1000.
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Fig. 7.  Seasonal temperature variability measured by thermocouples at Site 1 (A, B), Site 2 (C, D), Site 3 (E, F), Site 4 (G, H), Site 5 (I, J), and Site 6 (K) during 2013. Daily average, maximum, and minimum values were calculated from data collected at 10 min intervals. Graphs A, C, E, G, and I show the surface temperature of the moss colony or lichen thallus. Graphs B and F depict the underside temperature of lichen thalli or green algae. Graphs D, H, and J show temperature data from the interiors of moss colonies, while graph K shows temperature data from beneath a quartz stone on which micro algae were growing.
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Fig. 7.  Continued.
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Fig. 7.  Continued.
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Fig. 7.  Continued.
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Fig. 8.  Seasonal temperature variations beneath a lichen thallus at Site 1 (A), inside a moss colony at Site 2 (B), and beneath a quartz stone at Site 6 (C) measured using mini sensors during 2013. Daily average, maximum, and minimum data were calculated from data collected at 10 min intervals during January, and at 45 min intervals between February and December.
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Fig. 9.  Seasonal variations in relative humidity beneath a lichen thallus at Site 1 (A), inside a moss colony at Site 2 (B), and beneath a quartz stone at Site 6 (C), measured using mini sensors during 2013. Daily average, maximum, and minimum values were calculated data collected at 10 min intervals during January and at 45 min intervals from February to December.


