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Estimation of carbon cycle in a cool-temperate coniferous forest by continuous monitor-
ing of carbon isotopic ratio
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Methane dynamics in a temperate forest revealed by plot-scale and ecosystem-scale fl
measurements
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Response of Siberian larch in Mongolia to environmental variability for the last century
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In situ measurement of soil carbon monoxide flux in temperate forest

JIF S5 1 5wkl W AL 25 IR & 3 /M ey @
KAWAI, Amy * ; TAKAHASHI, Kenshi® ; SAKABE, Ayaka' ; KOSUGI, Yoshikd

URTIR AR, 2 nURS R A EA BN, 3 s R R AR
LFaculty of Agriculture, Kyoto University?Research Institute for Sustainable Humanosphere, Kyoto Univet§inaduate
School of Agriculture, Kyoto University

FHREIC I 5 — (LR (CO)IE. OH TV AIVDERKICHTFTH S8, OHIBEANDFEZ /T U THREOM
BRSO OEEICEHERE 2%, COW. OH & DILZERIGICRVT, i@k;%%ﬂﬁ%ﬁ&ﬁ%ﬁf%%&%x%h
TW5, LH L., CODTHETOR « WG 72 ARAMITHIER S Tt B L 7203 TN E Ticanizsd, Ao
HMERERICHIT S CODOFIRE, & DD, MASPHEREOZITHT 205 &0 S A TORRITEA TR,
$mﬁfu F v VN—1E7e AW T LD CO U « WU 7% L — — /@ THlE L, HEREOENW R EN S

BB EAGMCT A N E Lz,

ﬁ 5 U5 F S DA AR 7K SRR (KEW) I BV T, THED CO i » WUGHE 28I L7z KEW X 554F4ED e / FHK T,
MIROEEREIZ e Y AFDNFERESICEZ TS, YR L HEES/KROERS 3 D071y McBWT, HSHMERR
F v VN—IETTF v VN—FBERE D 3 0 DIREZ(L 2/ NEND COREMHTRITIIE L. ZDFEEOZELEHE N 5 A
i« INGERE 7 HAES o 72, FIRRC 3 D07 0y MBW T HES/KREHEZAIE L, HERES X ORREE L
Hy  WRGHRE DBIRICHE H LIzt 2175 720 LHED CO U « WGHFEICRI L Cld, WMINDEETH S T &hmh -
Tzo Ty MK BEWIIEH LI E T A, BHEEO DRI Ty b TRV RWEBDN R SNz, Fiz, D Co
BENEWE ZICK DRINDSZ o Tz,

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

ACG30-P05 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

%E?&@ﬁiﬁbmﬂﬁ”?(fk X% 7\:1:Jiﬁ“*@ﬁifﬁb@b%%@%EJ‘EODEEE

Application of three sap flow techniques for Japanese cedar: attempting to estimate th
characteristics of sap movement
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Forests cover about 66% of land area of Japan, and Japanese@sgdoneriajaponicg occupies 18% of total forested area.
Recently, the water balance of a stand of Japanese cedar has been made clear quantitatively by using eddy-covariance met
and sap flow technique in Kyushu Island, Japan (Kumagai et al., 2014; Shimizu et al., 2015). Although Japanese cedar is one
the most representative planted species in Japan, few studies have been carried out except in Kyushu Island. The most comrr
technique of sap flow is thermal dissipation method (TDM, Granier, 1985) in Japan. Heat ratio method (HRM, Burgess et al.,
2001) and heat field deformation method (HFD, Nadezhdina et al., 2012) have been widely used among foreign countries, an
advantages and disadvantages of these techniques were described (e.g., Vandegehuchte and Steppe, 2013). However, HRM
HFD have not been applied for Japanese cedar in Japan. In this study, we applied TDM, HRM and HFD for a tree of Japanes
cedar, and carried out preliminary comparison among three techniques. Based on field measurements, we attempted to estim
the sap flow characteristics within the target tree by three techniques.

We conducted measurements in a mature stand of Japanese cedar, whose age is 62, within Tsukuba Experimental Waters|
located in southern part of Mt. Tsukuba, Japan. We picked up a tree of Japanese cedar whose height is 24.9 m and diametel
breast height is 40.4 cm, and applied sensors of TDP, HRM and HFD. We used handmade sensors for TDM (e.g., lida et al., 201.
and sensors for HRM and HFD manufactured by ICT international Pty Ltd (type SFM1 and HFDS, respectively). Japanese ceda
has white zone, in which water movement stops, near the sapwood area. We injected acid fuchsin into a stem, and determin
colored area as sapwood. The length of TDM sensor was 20 mm, and sap flux density, which is mean value along the sens
length, was computed by the calibration equation by Granier (1985). The width of sapwood was 44 mm, and additional TDM
sensor was inserted into the sapwood at the depths from 20 to 40 mm. On the other hand, the length of HRM sensor was 35 mi
and the sap flow movement was detected at the depths of 12.5 and 27.5 mm. For HFD, the sensor length was 96 mm, and t
depths of sap flow detecting were 20, 30, 40, 50, 60, 70, 80 and 90 mm.

The sap flux densities measured at the depth from 20 to 40 mm with TDM was larger than that at the depth from 0 to 20 mm
Similar trend was found in the outputs of HRM and HFD. The results of measurements by three techniques show that active sa
flow movement occurred up to the depth of 40 mm of sapwood. The diurnal variations in sap flow movement measured by thres
techniques were almost same, suggesting the applicability of these techniques to evaluate the characteristics of sap flow for
Japanese cedar. However, additional measurements including thermal diffusivity of wood are necessary to obtain sap flux densi
by HRM and HFD (e.g., Vandegehuchte and Steppe, 2013): in current stage, we have only qualitative comparisons among thre
techniques. Moreover, to compare the sap flux densities measured by TDM, HRM and HFD, we have to make clear the azimuth:
changes in sap flux density within the target tree: three sensors inserted into different part of a stem in this study. We will preser
the results including these topics.
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Seasonal change in photosynthetic function of cedar and cypress forest estimated &
tower-based chlorophyll fluorescence
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A, IFRESLTHOXF - v/ 34k (407504E4:) T 20074 & 20084EICBIllE NIz T —2 =Wz, Fg 3,
B 30mDER T — ETEM U RSO KF YRS T —2h 5, FLDIEICE > TEIE L. GPPIX, RILXY—TH
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Year-to-year variability in the timing of start and end of growing season in deciduous
forests in Japan
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Accurate detection of the spatio-temporal variability in the timing start (SGS) and end of growing season (EGS) is important
but challenging task to evaluate the ecosystem functioning and service in deciduous forests under meteorological and clima
changes. Here, (1) we detected the spatio-temporal variability in the timing of SGS and EGS in Japan from 2001 to 2013 by
analysing Terra/Aqua MODIS satellite-observed daily green-red vegetation index (GRVI) with a 500-m spatial resolution; (2) we
examined the spatio-temporal variability in the timing of blooming of cherry, leaf-flushing of ginkgo, leaf-colouring of ginkgo
and maple, and leaf-fall of ginkgo and maple based on datasetsfu phenological observation; and (3) we evaluate the
relationship between year-to-year variability in the timing of satellite-observed SGS and EGS and thasgiefbserved SGS
and EGS. We found that (1) the year-to-year variability in the timing of SGS, EGS, blooming, leaf-flushing, -colouring, and
-fall showed characteristics along vertical and/or horizontal gradients; and (2) the year-to-year variability in the timing of SGS
correlated with those of blooming of cherry and leaf-flushing of ginkgo in Hokkaido and Tohoku.

F—U— R EET— X, EVKEBIIT — 2, GEK, A, 72/ ad—, FLZETH)
Keywords: satellite data, biometeorological data, deciduous forest, Japan, phenology, year-to-year variability
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Differences in inter-annual variation in flowering and budding dates at two different cli-
matological sites in Japan
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To investigate the relationship between the inter-annual variability of the flowering and budding phenology and their geograph:-
ical characteristics in Japan, we analysed the first flowering and budding dates of various plant species during winter and sprir
(Japanese camellia, persimmon, ginkgo, mulberry, narcissus, cherry, Japanese apricot, rhododendron, dandelion, Japanese
teria, and Japanese lawn grass) from 1953 to 2011 at two different climatological study sites (Takayama, a northern colder sitt
Gifu, a southern warmer site). We found that (1) fewer than half of the species showed a trend of earlier phenology at both sites
(2) mean phenological dates at Gifu were distributed at wider range (DOY [day of year] 21.9 to 145.2) than those at Takayam:
(DOY 95.5 to 165.5), and (3) the species with earlier flowering or budding at Gifu showed higher variability and advanced phe-
nology compared with plants that had later flowering and budding. These findings (a) suggest the possibility that flowering anc
budding phenology in central Japan has a localized response to increasing air temperature and (b) suggest the importance of
long-term and continuous observation of flowering and budding phenology for a range of plant species at multiple sites (Inoue
and Nagaiunder review.
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