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Quantifying warming effect due to urbanization based on comparative measurements c
the surface energy budget
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A decline of a Japanese oak by sulfuric acid of an air pollutant, and reproduction by

charcoal
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Long-term warming effect on soil respiration in warm-temperate evergreen broad-leavec
forest in Kyusyu
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!Center for Global Environmental Research, National Institute for Environmental StéBi#slty of Agriculture, University of
Miyazaki

Soil respiration is composed of heterotrophic respiration and plant root respiration, and is the second largest carbon flux in th
terrestrial ecosystem. As the heterotrophic respiration increases exponentially with soil temperature, its positive feedback to th
global warming has become a concern.

In the middle of December 2008, a multi-channel automated chamber measurement system was installed at the Tano fore
science station of Miyazaki University, which is a warm-temperate broad-leaved forest site in Kyusyu. We prepared 10 trenchec
plots with 5 of them artificially warmed by +2.% by infrared heaters 1.6 m above the surface for long-term measurement of
warming effect on soil respiration.

The average value of soil respiration in control and warmed plots were, respectively,8c4&£0, m—2 s~! and 3.53umol
CO, m~2s71in 2009, 3.81umol CO, m~2 s~ ! and 4.07umol CO, m~2 s~! in 2010, 3.31:mol CO, m~2 s~! and 3.81umol
CO, m2s71in 2011, 3.02umol CO, m~2 s~ and 3.79:mol CO, m~2 s~1 in 2012, 3.08:mol CO, m~2 s~! and 3.33umol
CO, m™2 s7!in 2013. The annual warming effect increased soil respiration by 5.4% in 2009, 9.9% in 2010, 18.4% in 2011,
29.5% in 2012, and 11.5% in 2013. The warming effect showed an increasing trend until 2012, but decreased in 2013 due t
fewer amount of rainfall in summertime, which caused a much lower moisture in soil.

F—T— R L, IRIEL, 7 v 2 N—, SRt
Keywords: soil respiration, global warming, chamber, forest soil
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Fig 1. Seasonal variation of soil temperature, soil moisture and CO, efflux
of each treatment.
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Control of Soil Carbon Dynamic of Southeast Asian Ecosystems
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Spatial variations in Iarch and soil nitrogen isotope ratio along forest-grassland gradien

in northern Mongolia
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Seasonal variation in ratio of soil respiration to ecosystem respiration at Takayama esti
mated from d180 measurement
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MURAYAMA, Shohei* ; SAWADA-TAKAMURA, Chikako? ; SAIGUSA, Nobukd ; ISHIDOYA, Shigeyuk? ;
WATANABE, Tsutomtf ; ITO, Akihiko® ; MORIMOTO, ShinjP ; KONDO, Hiroaki' ; MAEDA, Takahisd ;
MURAOKA, Hiroyuki® ; USAMI, Tetsuyuki ; AOKI, Shuji® ; NAKAZAWA, Takakiyo®
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LAIST, 2A0RI, The University of Tokyo?NIES, 4ILTS, Hokkaido University? Graduate School of Science, Tohoku University,
5River Basin Research Center, Gifu University

Forest ecosystems are one of the important reservoirs in the global carbon cycles. However, environmental factors governir
variation in carbon dioxide (C§) flux between the atmosphere and the forest ecosystems have not been fully understood, which
leads to very large uncertainty in future predictions of response of forest ecosystems to climate change. For more precise predi
tion of the future global carbon budgets, better understandings of each process in the carbon cycle in the ecosystem are necess
A stable oxygen isotopic ratia{®0) in CO, is a unique tracer reflecting not only the carbon cycle but also the hydrological
cycle. Using difference of isotopic fractionationitO between photosynthetic and respiratory processes and between soil and
leaf respiratory processes, gross{dxes in each of the processes have been estimated in some previous studies at relatively
short time scales from diurnal to a few months. In this study, isotopic measurements of not arily B®atmosphere and soil
air but also soil water and atmospheric water vapor were made at a cool-temperate deciduous forest, TakayamaJd@Ky; 36
13725'E, 1420 m a.s.l.) in the growing seasons during 2006-2009. From the obtained'd&ajalues in CQ emitted due
to soil (R;) and leaf respirations and total ecosystem respiratiQp) (Ruring the nighttime were calculated. Then, seasonal
variation in relative contribution of Rto R.. was estimated form mass balance equations. The obtained result was compared
with variation in the ratio of Rto R.. estimated from soil chamber and eddy covariance flux measurements. The result from the
580 measurements showed that the ratio ptdRR. . increased from about 0.5 in late spring to almost 1 in early autumn though
the estimated ratios were very scattered. Such a seasonal pattern was similar to that estimated from the flux measurements.
our presentation, factors governing the seasonal variation will also be discussed by comparison with the results simulated fc
TKY using a process-based ecosystem model (VISIT) and a multi-layer canopy model (MINCER).

F—T— F: BERRNR, SRERER, A RERIIL, T
Keywords: oxygen isotope, forest ecosystem, ecosystem respiration, soil respiration
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Long-term observation of CO2 flux over a larch forest in northern foot of Mt. Fuji
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IR Z B Uz CO/H,0 75y 7 A L REIGZICBE T 255 « AR EZRICH LT T NE TIC 9 ER DO EHA-M]
F—2EERBL. 5% 10FEL FOBRlOMiZ TEL TN, AFRETIE. ThETOERARRICL DB LN, FIC
K B IRFER Mg & AL S 2 — 2 DiE W L AR OB 1 & OEMIC DOV T OMNTERZRT TETH S,

F=U— R DREIRR, 7T 7R, BRERER, KURZSE), RIIBIN, M5

Keywords: carbon dioxide, flux, forest ecosystem, climate change, long-term monitoring, micrometeorology
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Effects of waterlogging on carbon isotope discrimination of Larix gmelinii during photo-
synthesis

a5 AR
LI, Fang"* ; SUGIMOTO, Atsukd

VABHRE R ARG HERBRESRL A5k
!Graduate school of environmental science, Hokkaido university

The carbon isotope discrimination during photosynthesis reflects various environmental factors, such as VPD, solar radiatior
soil moisture, salinity, air pollution and so on. It has been used to estimate environmental condition, or calculation of carbon
isotope mass balance equation to know a flow of carbon. Itis well known that soil moisture is one of the major factors controlling
carbon isotope discrimination: discrimination decreased under drought condition due to a decrease of stomatal conductance. (
the other hand, there is almost no research on carbon isotope discrimination under extremely wet condition. Larix gmelinii is
one of the major species of larch trees, which constitute eastern Siberian Taiga. In 2007, extreme wet event has been report
near Yakutsk. In this research, pot experiment with Larix gmelinii saplings was conducted to obtain carbon isotope discrimina-
tion during photosynthesis under waterlogging condition which may happen more frequently in the future. Under waterlogging
condition, both photosynthesis rate and stomatal conductance of all three larch saplings used for experiment decreased, wh
only one sapling among three showed clear decrease in carbon isotope discrimination. Although the decrease in carbon isoto
discrimination was not so clear, needles on current year stem, which seemed to be formed with C fixed during the experimen
showed slightly highes3C in waterlogging treatment than that in control. This result suggests that waterlogging condition
makes stomatal conductance decreased.

F—T — R RERLARD R, YEERR, KAUSEEE, #EK, 15, SRR
Keywords: carbon isotope discrimination, photosynthesis, stomatal conductance, waterlogging, larch, experiment
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Effects of the expansion of vascular plants in Sphagnum-dominated bog on carbon ba
ance

PR EE] U 2 T EH R 2 A B S B Mt SRS Rl S
HIRANO, Takashi* ; YAMADA, Hiroyuki ' ; TAKADA, Masayuk? ; FUJIMURA, Yoshiyast ; FUJITA, Hirokd* ;
TAKAHASHI, Hidenori®
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IResearch Faculty of Agriculture, Hokkaido Universitaculty of Humanity and Environment, Hosei Universitiippon
Koei, *Field Science Center for Northern Biosphere, Hokkaido Universitgkkaido Institute of Hydro-Climate

Peatland ecosystems have accumulated a huge amount of soil organic carbon for millennia. However, it is reported that the sc
carbon has become vulnerable because of global warming and land-use change. Such disturbances potentially enhance oxida
peat decomposition, and consequently a large amount gfi€@mitted into the atmosphere. In Sarobetsu Mire in northern
Hokkaido, which has the largeSiphagnurmdominated bog in Japan, vascular plarasa have invaded int&sphagnumbog
because of the change of the hydrological environment, which was due to drainage for agriculture. To understand the effects «
the expansion obasadominated area iSphagnumbog on carbon balance, we measured,@l0Ox using the eddy covariance
technique at é&sphagnurmdominated area (B site) andSasadominated area (T site) and compared-Qfalance between the
two sites.

Flux measurement was conducted during the four snow-free seasons from mid-April through early November in 2007 to 2010
Eddy sensors of CO(LI7500, Licor) and wind speed (CSAT3, Campbell) were installed at the heights of 2.0 and 2.3 m, re-
spectively, at B and T sites. The outputs from the sensors were recorded with a datalogger (CR1000, Campbell) at 10 Hz. Ne
ecosystem C@exchange (NEE) was calculated on a half-hourly basis as a sum of edgfid@nd CQ storage change cal-
culated from CQ concentration measured by LI7500. NEE was partitioned into gross primary production (GPP) and ecosystem
respiration (RE) using an empirical conventional method.

Both GPP (gross ecosystem photosynthesis) and RE were larger at T site than B site. In 2008 with dry summer, cumulativ
NEE for 6.5 months of the snow-free season was -129 and -179 gC mespectively, at T site and B site. The negative NEE
values indicate that the two peatland ecosystems functioned asi@k» in the season. In addition, sink strength was higher
at T site. In 2010 with hot, wet summer, however, cumulative NEE was -238 and -159-§Crespectively, at T site and B
site. Although NEE increased largely at B site, it decreased at T Sjghagnunmmoss grew more under the hot and moist
environment, which increased GPP more than RE. In contrast, although growth and resultant GPP also increased at T site, F
increased more than GPP because of high temperature. This result suggests thatuyga&©will decrease by the invasion of
Sasaplants under the warming environment in the near future.

F—U— KR, CO27 F v 7 A, ifatHBE, IR
Keywords: Peatland, CO2 flux, Eddy covariance technique, Global warming
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Detection of vegetation phenology across Japan by using digital time-lapse cameras
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Science and TechnologiKyoto Prefectural UniversityUniversity of Tokyo,” Shinsyu University

WD SUREZENC AL > THIYI O EEELBITERFH O LRI HE, VEEERFIH OB LR & D LRSI THE S h
TW3, MEOEFAR (7x/ay—) X, KREFHOEETHS & e bic, RENZREHET 50 EERET
WDEEIZINT A—RTH %, TDXDIhEDEHNGZE(LZ I LBNCHYET 27z, VE— MY T U TADI
BNEE-> TV, LHALAENS, ANTHEICK 2 BIITIEZ OZMig s L BIBEE ORI X b, MY LIc s
T BERENEERET 5 C LIFH LY, AT, ENOTZEAMEYFED Y © /0 Y—0Zb L iRBLOF 2 L DR
BERALMCT BT ZHAMNE LT, MSRRED DML TT — ZEUSHA[EE/R T Y 2V 1 A T OFE stk Wil v
THEANSHOZEAAED T £ /0 Y —ZRRERM LNV TR L, KIROZT) & OBURIC DOV T 2115 Tz,

EERBIH A S DIEH, 7/ ay—Efllxy k7—72 “Phenological Eyes NetworK PEN) “. “A > &% —x v k HRHF
2T (BREEEMEZ R Y 2—), “WBILZ A T H AT GRS, “UAN—=T+ LA “CRER?) &&
DERT —HA T 5, EEILEERRSOVE I R A & 2 E &S 20 47T (K1) D 20024Eh 5 20144EF TOH) 120
YA AEOEBGRT— 2 ZIEE L, SERICHREENTOARED 5 VIZHAROEEZ MBI NS E UGERIL, M5
HiPANOHEEFEORFRE (RGB) 7Y 2)V ATy Mz VT, EOkk Gz KMd 552 (Green Ratio; GR=G/ (R +
G+B)) & 1 HICHI Uiz, GROEERIIZ(LDEEE, ALEEIC > TRAZIERERT T D, SR DR EERLA
HIB XU T HZHEE Ulz, SHEEZ AT« PR & ORREERILE - T HOFEAZE . BV 1 b OKSEIED %
WIE T A X AT —Z DZERNIRIC X O 135 NIk & DBIRZ Tz,

HEE X NTAREERS - 4 7 HIZ 2002-2014F O TIE /MU ED b L > RIZIHS D TR > Fehi, I K -
TREBEFHHDRD SN, REICHEEERIAIE 2002 2004 2009FEAE S | FREERE 71 2005 2010 20124EMNED 5
Too FREEBHERD T o TARITIFRREER TV | ARIERIIR DD - oI IR ERR T LB WEAD R S5 NIz, FRIERLA
DOREF, A—ETLHIBIC X > THEAOER S WL o T, KEHE - MYIFEORRIERAIZ 3 AAR-4 A0, fRIEK
T 9 HOWAIR & ORNCEWHBINGED b, SIS & 07 « /0y —DiREISE D b &KUIRET O
BIZOWTER LT,

SIBEEEN DT 1 /O — D EE T 37213 E SICEZHE TEICh 2 2 B0 R ETH 5, 5%, H
AT DML 2 —3 0y b LIH B WGOF| A Z 1 K D TR SRS 2 09 RIS, BHEOERISIC T %
71 A M O BEHT OB O E I S EEARETH 5,

F—TU—FERHAT, 7z /0¥ —, RGB,REISEE
Keywords: Time-lapse camera, Phenology, RGB, temperature sensitivity
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R T — 2 Z Wz HARDH FARINA A~ AHeEE FILEDORFE
Development of Above Ground Biomass estimation method using satellite data in Japar

FHEKREE SEET LR SR
BORJIGIN, Habur" ; HAYASHI, Masatd ; SAIGUSA, Nobukd ; YAMAGATA, Yoshiki !

L ENT BREE TR
INational Institute for Environmental Studies

ARkt EoSA A< ZDOFHATE & LT, BHHEHE THRMOEAER TH S BAROME, M, WeERxExZ3Hd %
CTEIREOMBIREEE L, IR EAEEE THIRELRDZTENLLEHENTWVS, TONEREMHRHRA
HENA AR ABHYRET S EMNTEDLN, ILBOT=XY U JIE L ThrWezd, wall-to-wall <y 72{ERT 3 T &
WREETHZ, VE—rr oI Tz, 2T —2%ZFHT % & CILEOHMERTET 5 L I3ANETFET
55, AR TIE. BMNAL AT ZOHMPFAE T —2%2 75T Rhy)l—A L L, HET—XZEZHWOTHARDRERT
DM FIREEHEZET S22 2HNE Uiz, #iE7T—2 & L TEIC 2000~20094E0D MODIS D437 — %
MRS, RAEFEEL LAl R ERREERWS VA LT 4 LA R FHEC K DA A ZAOHEE 21T 5 T2,

TGV RNV —RAT—=RZ_DDT—2Yy Mo, —i# (90%) ZHFHLTI VX LT+ LA MNEEETIV
ERER Uz, MEELIZETET VNG, RODO—HDT—2 (10%) Hh S ENAASAZFRIL., Z Ok 7z BthE
T — & & Bt 21715 Too BRI OTREREE RMSEIC X 0 ST 21> 72, TOFEHR. HFE®E (R 2)
1% 0.6, RMSEAY26.37 (tha-1)Cd %, T&HRIR & HRrRi bk T OHEE RS ZMRE U 7o /53R, mRvERE (R 2) 7104
£ 0.53 RMSE' 24.29 (tha-1)k 27.34 (tha-1CH D . WK TOHEEREED BN & o T, Tz, B A4
<A (100tha-AF), E/NA A< A (200tha-1A ) TOHEEIRAEDNKE N &> Tz, AARSHORRMI FN
A F < ADHEERE R FEHFIRAEERT L, SREO T — 2 & LEig U765, TREREY 0.95, XA 1.68f5TH O . #&
MERTTORGEAS R (1.8615) K DB -T2,

AWFRIC KD, HET— X LBHFAE T — 2 ZHOTEWEE O T VX LT + LA D FEGILEO MM N1 4 <
ADHEEICEHNE TIHETH R T L RMRETE R, SHBROMEE LT, VAL T4+ LA NEMOET )V & Uik U
B @b T 20 END B, Ko, HMIKER. BEG EMELIC K2 FMNA A A2 bzt LIl E N cikFEaZ
R 2 L ENETH S,

F—TU—F: #iE T —%, MODIS, bt bSA A< X, S A LT LA
Keywords: Satellite data, MODIS, Above Ground Biomass, RandomForest
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RS T A 2 — 721G U 7o RV 3 A S O R E R A
Forest resources monitoring using spaceborne LIDAR over Borneo

PRER B SRR T IR SRR ] 2
HAYASHI, Masatd* ; BORJIGIN, Habura ; SAIGUSA, Nobukd ; YAMAGATA, Yoshiki ! ; HIRANO, Takast

U ENT BRI, 2 B A R AR
INational Institute for Environmental Studiéfesearch Faculty of Agriculture, Hokkaido University

FMITE R RFZEOITEIE E UTHREL T\ 5720, %I*X/r—;b@%‘m}ﬁﬁ%i@&@ﬁﬁﬁﬁ% REDD+7z 59 287
EMD, BMERZ IEHED DL TRl T X 2 M ANOAREN, T, ME 0D DDH 5, LBEZBNIT 27D,
BUE— bV T RERHT S T EDHRENEN, EPT“U%EP%%E?% Z— (LIDAR) WEHZHEDTWVB, T,
L—Y R 5 R Ay TS U, RS E N7z L—I R ORZ(LZEE LTEAIT 29 THhH 0.
ZOWE RIS % T & THIREMHEOMEREZHET TE S, TNE T, 20034EH 5 200941 i) T NASA HéE
L7z ICESatffi 2 ME— DI BB T A X —Th o7z, 5%, ICESat-2ffi 2D, FEERFHAT— 3 VICHKET S
GEDI®® MOLI £ W57zt UWEIHENTE D . HMEBTIIDE TOFEHNAZN TV S, AL TR, SIS
WODEA TN T EhD REDDHDORGEE L LTHEHEN TV S RIVEAAEENGE L, BHEOHEEBRT 1 X —
(ICESat/GLAS ZHMNA AT ADFHINCFIHT 2T & T, ZORENZIHSMCT ST EEHNE Lz, £9. GLAS
OBIINIE & —39 % 37THHTB O TE Yy Z—1 v LB X Ol FENA A AZFHIL, 207 —2EHiT—42 &
UTHIFT % T & T, GLAS DI/ 8T A—Zh S Hth EERNA A< AR HEE T 2R R LTz, SSEMREDRER, <
OHEEET IVOREEIL 32.1 Mg ha! Tholz, T, MEELUIHEEET V2, RV A BZ2EII LTz 127,862:50 GLAS
T—RIHEA Uiz, ZORE, RV A BB 2 B/ NA 4 < ZOFHEIE 183.1 Mg ha! TH 5B T &, kX
A THNCRZ & WRILERKIE < > 70— T HRREART D 2 550 LN A ZAZEGT 2 L. 2BICBI 5K
B 9.81GtTHET LARENHEN T STz, Tz, GLAS ZEERMN S Z B L T3 8, MODIS i 2§k &
T % T & TR DR OEBMANA A< A OERE BT - (KB, COX S SEEN D, B2
T A ZX—DEBOBMEFTOE Lz Y Th s T EhRE Nz,

F—T— F: BHANA AT, fRIER T A X —, ICESat/GLAS )L 3 A &
Keywords: Forest biomass, Spaceborne LIiDAR, ICESat/GLAS, Borneo

Above-ground biomass
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RER 2 T —BHNC K B KD EAFE 7 a7 ¢ VHET — X N— X DO
Development of Sun-Induced Chlorophyll Fluorescence database based on ecosyste
tower measurement

T I T A v 2 A BHER 3 B AR 3 kB 4 /NEP AT 5 i B O AT #REh 6
BHE, “NEF ", HFHBT, A&7

KATO, Tomomichi* ; TSUJIMOTO, Katsutd ; NASAHARA, Kenlo® ; AKITSU, Tomoko® ; NAGAI, Shin? ;
ONO, Keisuké ; SAITOH, Taku M% ; MURAOKA, Hiroyuki® ; NODA, Hibiki” ; SAIGUSA, Nobukad ;
IDE, Reikd ; TAKAHASHI, Yoshiyuki”

VAbHRE RS LR AAMISERE, 2 JLHRE A RAEA, ® TR M ERBER, 4 MBTERTZE b TEREAS, © SR SEERBERRIZET, © I &
REFFIRBERE S > 22—, 7 ENERBE ST

!Research Faculty of Agriculture, Hokkaido Universit§ichool of Agriculture, Hokkaido UniversityFaculty of Life and En-
vironmental Sciences, University of Tsukuidapan Agency for Marine-Earth Science and Technoltiggtional Institute for
Agro-Environmental Science$River Basin Research Center, Gifu Universitiational Institute for Environmental Studies

FMRE R EOERERIIEARICE D, BRI A TH S CO2% KA BRI L TH O, ERERICH R E % IEHE
IR % T ik, FEROHBROLXURZ L Z FHld % L TIEHICERE TH S, ZDOILBHEEZME Z57DIciE.
BT—2%72FHT 2 N —INTH 20, EROWAETRE (NDVI, EVI L) BEORKOEKMTZDATHD ., H
RO, TR DR ET—HRENICA b L AZRZIF TV A ERRONAKEEHE T 2 T LITE MWV THNRL,

HAERIIKBDEZRHAT 50, FIHENED > T3V F—D—Eid, 7ana 7 )b (BERSR) 40t LT
Nz Ktz s7ana 7 ¢ )VHOE @ Sun-Induced Fluorescence, SIFCNE T, SIFIE, R ED/NE WA —)LT
DAL ABMICHONENZ DR TH -T2, Fali. EERLNIVOKREIZAT—IVT, MERGHE (a— R EER) &
OMHBEMNKEENT &b > TETED (Zarco-Tejada et al., 2013, AFKE ), SIF & 4ERER CO2WIV & OHETE I 4D
T ENEFIWRIENTVS, —/5T, H HEIIT— 2 K BHEEE, 13 EAEEATORW 8, FIFF Al HEMEDE
HENTWV S,

Z T TAWIZE T, HAROKYIZE B % v 7 —72 (Phenological Eyes Network: PENC & % 73 ¢t 7— 2 =)
HU. B55E8-R2ATO5AFOYA b OKH @ HiE, S5 RPERT A b — WL, JEEEAFEM - fmil TKY
HRREFEEM ¢ Eil TKC, YEE3EHEEM - & AL IV T, 760nmffird 02-A WklN4i D SIF % Fraunhofer Line Depth
(FLD) RIS THI Uz, AFEETIE, 2005-2013FEMD NS SIF &iFHBIEIIC X - TS nizis— % (GPP 7z
iz U, SIF DARER A K EDOHEE IS DWW T ORI TREMEIC DWW TSN AERZ RT T ETH 5,

F—U— R ERRCERE, VE— MV T, T Ty I AR, E RSN
Keywords: Ecosystem Photosynthesis, Remote Sensing, Flux measurement, Satellite measurement
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fEEENIC X 27 I 7 FEeNC B 5 mRF 2= fae ORIk e « 28 EHET _
Estimation of water storage and evaporation at seasonal wetlands in Namibia by satellit
remote sensing

USER I R S R I
MIZUOCHI, Hiroki'* ; NASAHARA, Kenlo?

LR A A A BRI TSR, 2 FURR A v ER B R
LUniversity of Tsukuba?University of Tsukuba

I E NS, 7TV A - F I T HREIGTICB O TIE, WRICK S & LA ZREHE DR E NS, 7%
NTH, BRIk UlEc BN 2 BT 5 100 mREOZFEIPED/NEH (ondombd &, EEI/KE IR E U TRiak
INTER BEQOLT A, BHHTIE MY VY ZORIKEEN RS EOEXTH 20, BRERENDZDIC, Y
NEHCRRERE AT 2 C EAEERFENTE TV S,

FalE 2 FE Bt AT REICE AT 2 7o DI, /NEHINC 3B51F B KB « AKIGCOHHEN O E DOEELHEE > T, L
U, /NSNS L TE D, BB DOBICIKEN A X — )V LT 5728, BE=2 Y Y THNE L SN TE .
Z TR T, B/ NEHIC 3B ZI7KEMR « AKIGZORICHS T, R Y T— ey v 7 el FEZHEF]
M9 % &C, /NEHhORFRI DOl KE L XFRROHE# T 1=

ZEGHOENS, F I TIEH S 7 I T £ A B HIK (FfE 16° 29 43° 75 19° 05 207 , Hift
14° 24 59" /5 17° 00 53" ) RO G e Uiz, X7z, ZOHTT A MY A b & LT 5.4 km X 5.4 km
OFIPAZ 3 T2 fR T T, ERWICH R R L B E 21T 72, £9 3 DORRLMHOHEE T —X (AMSR-E MU
AMSR2, MODIS, Landsat ETM+)z 2002/E/0 5 2013fFF £ CTHEL, MERFE LT [ 77— 2 X=X X 7 )V 55k (database
unmixing; Mizuochiet al., 2014,Remote Sensing THHEDE S LIC KD, @RFZEMDRRETT A YA MBI %
RS OB KR 2R U, w00 T, B R EM A/NEHh 2 11 #530E L, L—Y—IESRIC X 2 g g 2175 C
& T, /INBHIOF K S & KB ORRE XS MIRE T IVZER Uiz, Tz ofsR & HAabE, 7 A A b
BT BEERYIDOIKEHEE 21T o 1z, BIC, 2 T — 2 5B/ NHHEOERZ & L1, 7 A M A MBI 5/ E
Hi D OZEFERZHEE Lz, RIZRIC, TNHZT A MY A FTHIFESNIRKET -2 L HHE TS 5 & T, Bitthio
ISR 2 aam LTz

HKEREOHRIC BV TR, T—2N—ZA I 7 W)V HEIC X D, AMSR-E K UF AMSR2 @ 25 km/3fiRAEAN &, Landsat
ETM+®D 30 m7fi#aE K T2EMI ke m b Uz, R, oS0 5 6, vz & & D Landsat ETM#D /K - K%z
RSENT—ZDEIGIE L8WIEETH > 72hY, ATHEIC K D 88.5%F Tl L L, B RAEIC BV T E KERSGEN R
SNz, Bt O REORERN 5, ok & kEOBFRZE T 110580 > TV 2RT, ThUCHEH D ENIFET L2
TERLS % T &M T E o, RN B15 5 NIHOKERE & [B7E 7V 2 A G DY T, /INBHIDRERY D7k & OHEE
7 20024E0 5 2013 X T35 T EMN T E 7z, lvkEDRKECHEEEE, £ OEOR/KOBIEZ KL TWe. fIARE
[B04EIC 1 ORI L FbNic 2012-2013EDNZEE, OFDORZRIC Eb k@D 7 < WIS LR DKL A
AR 2 RERk 9 B RBKA A L7z 2008 ? 2009FEDRZRICIE, 7 A A MO RKikE - HEhka s &lckE<
o TVBMTHMRTE L. £, HET— 2 oA NcHHEE S LICHHE LINEh b 0RFERE L, 7 A MY A

FADRFIKED A > 7y b2 EREAE TEOR U 724551, /INBHIN S OZRREIT EDY A M T, ke LTH A MTiA
FBKED D BBHBELREWNS 10%EE TH-oTz. 2O &5, FHHO/KIGZ ORI, HITFA\DKDIRE « T/
TR AN D TN S DR E BT 20BN RENT b o .

AW, TNEIC D T2 % ZENEHIO K ESDAFE R, SRR fREE T A B 12D D—D DK T Ta—F 0
RETEH 5. 51, BB 2 /KEJE < KIGCZ 3 ICE T 5728, HVWz7)L 30 XLOWER, #EROMGEEIC
DNWTDHEEBWHENEENS.

F—— R gk, R, database unmixing, — Y —Hl &
Keywords: semi-arid, seasonal pond, database unmixing, laser measurement
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ALERAY RS « DB NC BT 21 LEWCEHIBIED T O AN—2 €T V7
Process-based modeling for mountain pasture dynamics in unusual warm and long snov

free wintertime

EXH tE 1 ; Grote Ruediger; Zeeman Matthigs; Mauder Matthia$ ; AH HEA1 2 ; Lu Haiyar? ;
Kiese Ralf

KATATA, Genki'* ; GROTE, Ruedigéer; ZEEMAN, Matthiag ; MAUDER, Matthiag ; OTA, Masakazt ;
LU, Haiyar? ; KIESE, Ralf

U A=)V A)V— T TRERZEIH AR S IWHSE A RS, 2 71— )LV 2L — T TREKE, 3 HIARJE IS BT
IKarlsruhe Institute of Technology (KIT-IMK/IFU)/Japan Atomic Energy Agentifarlsruhe Institute of Technology (KIT-
IMK/IFU), 3Japan Atomic Energy Agency

TIVT ZOERERIE, THEPE A HDEE R EZ E0 2 SHHICIRBORER 5 T e TSN, BHED
) & KRR S S B O EFREAD TN S DERRDINEZHL M Tld RV, AT, EESHHE O
HIBHRE# FHND Te I, LR - TE-HAEE TV (SOLVEG) IR BYH A+ — L., MW EERSF— L, BX U 1%
WEYRAF— LG Uiz, TOETIVE, BHEEDWD TLiaho>ED KA Y ORET )L 7 ZEROBIHIY A M Ci#E
MU, B LEETIVE, IEREINL® CO, 75w 7 A, HEERE - G/K&. BXUHL N1 4 < X DREZ{ L
EHELUZ, Y2alb—yaryBXUBHER TR, BESTREANLIRT 2 C & tEEEIZHTTWwas T b
WRENTz, [FRFC, BEIC K ZMIEDHET 72D, FERMNIZERET B OEE RIC & 2 BB R EE LRIl - Eee

FEMEFETH>Tz, LHLAEDDS, RELRBTREELZRIF SN DI, EhEFRICHIT THIA CO, DRI
WRERB T b oz, FEROZGUFEENC K > T, HPUTH AT 2 1LIEERT DA FD R FENRIN E O HE BT
AJREMEDY D %o

F—U— R HHEE, AT, BErE TV, AR, fE, I—a v R ILT A
Keywords: managed grassland dynamics, snow-free period, land surface model, photosynthesis, frost damage, European Alp:s
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FACESZBRIC BT 57 )V 72 i o T BB ST A — X DKE KT _ L
Model-Aided Analysis of FACE Effects on Rice Canopy Photosynthesis, Transpiration,

and Water Use Efficiency

Ikawa Hiroki* ; K I R 15 54 BHZE 2 /A fE 3 R 2L 4
IKAWA, Hiroki 2* ; OUE, Hiroki' ; YOSHIMOTO, Mayum? ; KOBAYASHI, Kazuhiko® ; OKADA, Masumf*

VEIRREEE AR, 2 RSB RAR ST, ® RGOSR A, ¢ RGBS, © AT R AE

'Faculty of Agriculture, Ehime University)National Institute for Agro-Environmental Sciencé§&raduate School of Agri-
cultural and Life Sciences, The University of TokydJational Agricultural Research Center for Tohoku Regitiaculty of
Agriculture, lwate University

Sustainable agricultural practice requires promising crop productivity with efficient water use. Given the projected increase in
atmospheric CQconcentration [C@), our understanding on the G@ffects on rice productivity (i.e., photosynthesis) and water
use (i.e., transpiration) on a leaf scale improved in the last few decades, particularly with Free-Air CO2 Enrichment (FACE) ex-
periments that enable a simulation of a future agricultural field with high,]JCBowever, very few information is yet available
as to how the investigation on a leaf-level response of photosynthesis and transpiration]tis f€Dslated to the whole canopy
photosynthesis and transpiration (Shimono et al., Glob. Change Biol., 2013; Yoshimoto et al., Agric. For. Meteorol., 2005).
This is partly due to the limited size of a FACE ring where it is difficult to apply top-down measurements, such as the eddy
covariance technique. In this study, we quantified the effect o£,]@@ rice canopy photosynthesis, transpiration and water use
efficiency, using a multi-layer model with the model parameters obtained from single-leaf photosynthesis and transpiration mea
surements. With the model parameters carefully determined, we delineated the effects JobfiGe canopy photosynthesis
and transpiration through the changes in physiological and micrometeorological conditions for a better understanding on futur
rice productivity and water use.
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BN le RIS 9 % m)@ﬁﬁﬁﬁiﬁﬁi%%}wm%ﬂ%ﬁ7 ETIVOHRE
Improving the soil sub-model of the process-based terrestrial ecosystem model to appl

tropical swamp forests

FH - ORI P A 2 SR E T
HIRATA, Ryuichi'* ; ITO, Akihiko! ; HIRANO, Takashi ; SAIGUSA, Nobukd

L ENZERESIISEAT, 2 AUHBE R AR AR R A
INational Institute for Environmental Studi¢®Research Faculty of Agriculture, Hokkaido University

We applied conventional model (Vegetation Integrative Simulator for Trace Gases; VISIT) to tropical peat forest data obtained
from Palangkaraya (PDF) site in Kalimantan but it cannot simulate carbon balance accurately. Especially, ecosystem respiratic
(RE) showed opposite seasonal variation with observed RE because of misunderstanding of soil respiration process. Soil resj
ration process in conventional ecosystem model is controlled by only soil temperature and soil water content. In contrast, CO:
release from peat is regulated by not only these components but also water table. Soil respiration data obtained from PDF si
shows that the response of soil respiration to wetness is also different from that in conventional model. In order to improve the
response of soil respiration, we modify soil submodel of the model. Ground water level is simulated by tank model. We modify
soil respiration function using the relationship between ground water level and soil respiration.

F—T— R R, # SR R 2 Y
Keywords: carbon balance, ground water level, Central Kalimantan
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RRERE T )L 72 Fl 0 e 158N, O A AN D ERER X 7 — )L OHEE
Global estimation of soil nitrous oxide emission using a semi-empirical model

RaA Bl
HASHIMOTO, Shojt*

AR BT E T

1Forestry and Forest Products Research Institute

Nitrous oxide (N O) flux is one of the major greenhouse gas fluxes from terrestrial ecosystgfss Benerally released from
soil surface to the atmosphere. In this study, a semi-empirical model was developed through modifying a model for soil CO
flux (Raich et al. 2002), and the global distribution of ®Iflux from soil was examined. The model consists of the functions
of nitrogen, air temperature, and precipitation and the parameters of the functions were determined using a global dataset
N->O emission (Stehfest and Bouwman 2006). The model was applied at a spatial resolution of 5-minute and at a monthly time
resolution.

The preliminary calculation revealed that the total amount g®Mmission was 14 Tg N yrt, and the monthly flux showed
a clear seasonality, and was highest in August and lowest in February. The dry natural land is the major sauoenaiiion
while the dry cultivated land was the second major source. Latitudinally, the flux was high aroundi@@egreeN and 10
degreeS— 10 degreeN. These results were still based on limited data, especially for wet ecosystems, and will be updated ir
future.

F—U— b R esER, T, B3R
Keywords: soil, nitrous oxide, model, nitrogen

0 W0 200 O 10 20 30
NgO (mg Nm=yr='} N,O (Gg N5 min™ yr='}
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S A YV ARMIC IS B 3 EERNA A~ A & RN D B i o
Variability in aboveground woody biomass in miombo woodland under fire disturbances

7RI #k 1 ; Luyssaert SebastiaAnPoulter Benjamit ; Williams Mathew ; Ciais Philippé ;

Bellassen Valentih; Ryan Casey; Yue Chag ; Cadule Patrici&a; Peylin Philippé

SAITO, Makotd* ; LUYSSAERT, Sebastiagn POULTER, Benjamif ; WILLIAMS, Mathew* ; CIAIS, Philippé€ ;
BELLASSEN, Valentifi ; RYAN, Casey ; YUE, Chaé ; CADULE, Patrici& ; PEYLIN, Philippe

L EN7EREEFSEAT, 2LSCE, *Montana State Universit§University of Edinburgh?INRA Dijion
INIES, 2LSCE,3*Montana State UniversityUniversity of Edinburgh?INRA Dijon

Miombo woodland is a savanna that spreads extensively over Africa, but it subjects to frequent fires (fire return intervals of
1-3 years) that are probably caused by human activities, such as cultivation, deforestation, and fuel wood collection. Thes
activities result in degradation of miombo woodland. The degradation of large areas of miombo woodland involves the risks
of rapid change in the current stable state of ecosystems to an alternative state and of increasing fire frequency and intensi
This study combined a process-based ecosystem model ORCHIDEE-FM with a fire regime model SPITFIRE to quantify the
relative importance of fire regime and climate change in regulating aboveground woody biomass in miombo woodland unde
current and near-future climate conditions. The model was developed based on observations of resprouting and tree topkill ratt
in individual tree size classes for varying fire intensity. The model demonstrated that fire has a large impact on abovegroun
woody biomass and vegetation structure in miombo woodland. Aboveground woody biomass in miombo woodland significantly
varies with fire regime with fire intensity and fire return interval. A shorter fire return interval and higher fire intensity results
in a greater reduction of aboveground woody biomass by reducing the mean tree size. Although fire return interval in miombc
woodland depends on human activities, fire intensity depends on the amount of grass fuel and on the season. For the curre
fire regime in miombo woodland, adaptive fire management is necessary to maintain today’s aboveground woody biomass b
controlling moderate fire intensity and frequency under current climate conditions. Under near-future climate with eleyated CO
concentration and warmer climate, miombo woodland is perhaps more tolerant of fire disturbances by increase in the resproutir
capacity and growth rate of woody plants.

F—T— R YNF, A VR, RS, BN A A< A
Keywords: savanna, miombo, fire, aboveground woody biomass
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JEMPEIRE 7 VR LIS & 1 SRR Y8 - MPEREEARICEH LT —
Arctic terrestrial model intercomparison and its site-specific difference - physical process

and biogeochemical cycle.

FRUET 1 W FZ 2 e L Ll ) 3 PEA ik 4 SRR BEH 5 PR HIVE 2 RS R 2

WY JART Y R B R #3112 GTMIP Z)L—7"6

MORI, Junkd* ; SAITO, Kazuyuk? ; MIYAZAKI, Shin ' ; YAMAZAKI, Takeshi® ; ISE, TakesHi ;

ARAKIDA, Hazuki® ; HAJIMA, Tomohird® ; IIJIMA, Yoshihiro? ; MACHIYA, Hirokazu' ; SUEYOSHI, Tetsub;
YABUKI, Hironori? ; GTMIP, Group

VIR - 2 AT LWEZeRERS ENCR SR, 2 SR ATIOE N ERT R R, B SR AIE AR, ¢ mURR R
7 4 =)V RREZEE G > 2 —, 5 MNTTBOE NBY L ERESET, CGTMIP 2 )L—7

INational Institute of Polar Researchlapan Agency for Marine-Earth Science and Technoléyhoku University,*Kyoto
University,’RIKEN, $GTMIP group

MbMES© 7V 7Y £ 7 b (GTMIP) ] 1 GRENE-ACCRP'Y — > %y R =4 TV LV AH¥E
JEMSURZ B E) O TBRIUMEE S A T LOZEHE) & SURANDF2E | Wi (GRENE-TEAYDET Y » 5 7 )L—T D1k
O—DTH %, MBS AEDOTIREFHAOKEZFMT 21, BUETT IV ERW-TFENENTHE LEZENS,
UL, BEERE L & W Fo b I R A R PR O KM AT CH B T Lic Kk b, MRk BE, REIN
YR EDOHBURIUE T2 30 AT, BN E DanizdET IV ROBGEEL RSN TV 5,

GTMIP stageITld. JtMEs DB D GRENE-TEABHIY 1 MCDOWT., [HY A b TE SN BithEiEzZ A )
MOWGET—2 E LTHWAS YA by al—ra Y. BEHOYHEN ot A BT O A7 S HBOET
IWOETIVIEERZTTS T LIick b, FET VORI EHEZIAS ML, ETIVOWRERY A SO ZEREZF M %
CEERAND—DE LT3,

FEOSMETIVIL, BE, HtoO—XTE TV (FROST, SMAP, SNOWPACK, —JUTlEmE TV (2LM, SPAC), i
R A7 LET IV E & OFEEH N HERZ sGBEYPEE 7V (HAL, MATSIRO, JULES, PB-SDM |, FEMHAERERET IV
(BEAMS, Biome-BGC, STEM1, VISIT, FEmfE4dEHEE TV (LPJ, SEIB-DGVM) K U7KARERE A E TV (CHANGE)
TH b, HWEMEEZTTS GRENE-TEAY A M, ERIbMuic(iEd % Fairbanks CKE), Kevo (7 ¢ > R) , Tiksi
(a>77) Yakutsk (B¥7) D A4HFITHSB, TNH 4HFIIZFNZTNREEZEOKAMTIRAE, KFEE, MEEICBWT
BioTW3, ANT—2F. BHHENS SN AR EN S, E T — 2 Z2FH U TER Uz, £9. SEHI
IZDWTC, Bt O BHME & g & < —33 % ERA-InterimZ—Z & L. X% CRU, /K@% GPCR Fiik it
AR ETHIE Uz 30 gD 7 —2 4w b (Level 0.2 Z{E L7Tze TOT—X1tw M X SICBIiEIME & Fbik LT
FIEL, Y1 s OBIHES g B < IR 2 HigiN R T — 22w b (Levell.0 ZER L7z, W5 &9 % WM 1980
220130 344ERT & Uic, dHMIEE1Z. BUCL, HEH AHESE, EEHMNA L), M2, TEoOBES - s
M 77 7 A)b, [EEEEHRTEER L), RBENEZ TH %,

EFIVHIFER E B & 2 s 2 L. BT 5w 7 ADOETEEMEIZYIFEE 7L & Fairbankse Yakutskic 3517 %
BIIMEE DR —H LT, Kevo TR ERERET IV TIES DENKREL 5o Tz, ERAREHFEI. WHETILOK
M THERICHEE T VIEEIHEIGEVMEZ RT EONZ WV, BEEEORMZLZ B RICAN T EWET VO IE
ML D /NEWEZ RS A, THUIFEEREOFTHMBICER L TWAAREENEZ b, Fiz, JthuEnEY > RS
D TiksSi IZDWVTIE, TRTOETIVAEKGTHEZ LT\ iz, GPP (R4FER) OFEREEMEOT T IV IFERIE Yakutsk T
BHHME £ EWMETH > 72hY, FairbanksTIZE TV MEDO D RlEA A E < . BHIHED 4 50 EOEZ /R ET IV
REHo T, NEP (ERERMAFER) OFERBHIZ. Yakutsk Tl3E TV MEDBIE X 0 WINEN DR TH - T2h3,
FairbanksCIZBHIUED 5 HET IV X O BINEN DR TH - Tz, EFIVHEITIX, Tiksi T, ELEZFHOKEWVET IV
EINEVETIVD DD T I—TICKEL I BN, TDOEII, YA b, BEMICBOTETIVHEIEEROIES
DEHEHERHEAMNEZ > TV, AREETRZDFRKICOWTESICEREINA %,

F—U— R Bk, REm € 7V
Keywords: Circum-Arctic region, Terrestrial process model
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=z
A design for the new Earth System Model with terrestrial carbon/nitrogen cycle processes

PUS HIE 5 00 B L il RAVZE Y BRI A T S R A e

OB R2aC 5 HLe TS ST AR T B s 2 AZIL BRSO FREZ 45 ORI Bt

HAJIMA, Tomohiro'* ; WATANABE, Shingd' ; KAWAMIYA, Michio ! ; WATANABE, Michio® ; NOGUCHI, Maki' ;
OKAJIMA, Hideki'! ; TATEBE, Hiroaki ; ITO, Akinori' ; YAMAZAKI, Dai * ; TACHIIRI, Kaoru' ;

KATO, Etsush? ; SUGIYAMA, Masahird ; ITO, Akihiko* ; OHGAITO, Rumt

VPRI R, 2 T 3OS LA, 8 RRURY: BORE YV 3 Vgt v & —, 4 ENEREET ST
1Japan Agency for Marine-Earth Science and Technoléglye Institute of Applied EnergyUTokyo Policy Alternatives Re-
search Institute!National Institute for Environmental Studies

Changes in the natural environment that are the result of human activities are becoming evident, and these changes are
terrelated and can not be investigated without interdisciplinary collaboration between scientific fields. In order to understanc
the interrelated mechanism within the Earth’s environment and to evaluate/project the anthropogenic impact on it, Earth sys
tem models (ESMs) have been developed by incorporating the biogeochemical processes of terrestrial/marine ecosystems ir
atmosphere-ocean general circulation models. These models have joined the Coupled Model Intercomparison Project (CMIF
and contributed to the assessment report of IPCC. We finished a process of reviewing our modeling and scientific activities ul
to the IPCC 5th assessment report, and we have started to design a new generation of ESMs. In this presentation, we brie
summarize the scientific/modeling tasks with ESM, and illustrate the design of the new ESM we are now developing.

F—U— R BEEAERER, RIGER, SRIAER, HIBRS X7 LB TV, TBEAL T, ZEYp iR b

Keywords: terrestrial ecosystems, carbon cycle, nitrogen cycle, Earth system models, Climate change projection, Biogeochen
istry
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Estimation of carbon cycle in a cool-temperate coniferous forest by continuous monitor-
ing of carbon isotopic ratio

AR T R R 2 R RER S e R L BRIl st
TAKANASHI Satoru* ; DANNOURA Masaka ; NAKANO Takash? ; KOMINAMI, Yuji ! ; MIYAMA, Takafumi!

D BRMERE B, 2 5O, ? (LAUR S L IR AR ST
IForestry and Forest Products Research Instititgoto Universitiy,>Mount Fuji Research Institute, Yamanashi

SURZEENT N U RO FF DR ERTREIBREN I I N D T A EENT WS, IFIERMEICENT, REWRIE
MREBELNTVEEDD, HHRCBVTIZZDIEHLOME L FR D, HAEC LI b LTS 2D, k&
WINEZHEE T 5 LB H TIEERV, “LIRBEDRRZLGEFNARLLDRELT Z v 7 ZADOREIC K 0 ERERD A HE
7Tt ARZFDEREZFIC T ZI0EZH 5 T EMWNTE S, AW T, WIRFEIER (Asia Flux site code:FIY)C
BT 12CO, & 13CO, DfHENNDIRE & HEIFIPARASAIGER T v > \—Z2 i o TLEH 5 O (bR BEZE RN ALL
DEFEHIE 2 A 2R B X A 4 — R L—H¥'—43)¢EF (TDLS: G2101i, Picarro Inc. W TITo 2o KED “BLIRELE
FINIHALL 613C I3RS COy IEEICIS UTEF L T e, 1D S & N2 “BLRZEDZERNIALL (6CR,) DZEHi
ZENIF—D 770y MK BHENIEFICESDEMETE T N TELEh o7,

BIARRARIC I 2 REHE T O A Z2fifHT 2 2 L2 HIWE LT, 2012459 H, 12 H, 20134 7 Hic[AlaEkitic T
7 71 K (Pinus densiflora® B3C 7SV AT\ ¥ TRER T 1o MEMBIARIEE SR 20.5mD7 Y ThHh,
Z—IVBOF v N—TRIEZB ., IRNY VFTF v R—IC BCO, BZIFEA L. BERERB I L TIRNY VG 2T
oo IRYVTF ¥ 2 IN—=HND 12CO, & 13CO, DA TDLS THIET S C Lic kb, v AFEFNIREREE LT,
FASETEERTI D F ¥ > N—7% 4 4 5T (& & 15.5,11.1, 7.3 and 3.8mMY #&i& L. #h b DREMHEZNE Lz, KREDK
FEE I ZNTNOHTF v 2 N—D BCO, DYV AFEBR N SHEE UTzo BUDIAENIRBDOE /S 2=, %4
BBV TIMDORA & K E B o> Tz, IREBTFHEEIZ 0.04m/hr» 5 0.24m/hrThH D EERINATRITED - T2,
B SIRIE NIRER TN UTRED 14 — 20%CTH > 120 Bk - EETIIE FETOWHENE L . KRG FH
T@(éﬁb\gb\’) 7";0

F—T — R BAK, BRERVEER, [RINIMAR, L—Y =7, "ML, Wk
Keywords: forest, carbon cycle, isotope, laser spectrometry, carbon dioxide, respiration
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Methane dynamics in a temperate forest revealed by plot-scale and ecosystem-scale fl
measurements

IRER #EA L MZ AR T AR AL 2 DN OHEZ S L REC 4 A Al O e R T
SAKABE, Ayaka* ; KOSUGI, Yoshikd ; TAKAHASHI, Kensh#? ; ITOH, Masayuki ; UEYAMA, Masahitd' ;
IWATA, Hiroki® ; ATAKA, Mioko !

U RUERRARAATIIER, 2 U R A AAF BRI, 3 mUES R 77 2 7 SR, * R LR AR AR E AR, 5 13

A PNE SIS St

!Graduate School of Agriculture, Kyoto Universifgesearch Institute for Sustainable Humanosphere, Kyoto UniveiGigpter

for Southeast Asian Studies, Kyoto Universit@raduate School of Life and Environmental Sciences, Osaka Prefecture Univer-
sity, °Faculty of Science, Shinshu University
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EVDCEFTT BN 7 /5D 100FEB OREZENIC T 5 I08
Response of Siberian larch in Mongolia to environmental variability for the last century

bl HEA T AR BT 2 KEA( LS, SV BT UNRA—=L 4, axXR S =5
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LOPEZ, Larry

VA KA BRI AR, 2 ALHEE KA BRI RI AR, 3 IRPIBE R ARG AR E WSR2 DIVESERY,
HITERAAR AR
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Agriculture,5Faculty of Agriclture, Yamagata University
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F—T— R BV, ATV, R, RELEFIRALL, G N L X
Keywords: Monoglia, Larch, Tree-ring, Carbon isotope ratio, Drought stress
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In situ measurement of soil carbon monoxide flux in temperate forest
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Application of three sap flow techniques for Japanese cedar: attempting to estimate th
characteristics of sap movement

i R U = kR v/ (& = ER I o2 e = i
[IDA, Shin’ichi'* ; TAKEUCHI, Shin’ichi? ; SHIMIZU, Takanort ; TAMAI, Koji !

BMIEEWIZET  KIREWIZEE, 2 BN
1Forest Hydrology Laboratory, Forestry and Forest Products Research Inétiitami Kyushu University

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

TEAR TaS) Y B HE 2 P a2 B B3 kB Bt 0 AR REAR S
TSUJIMOTO, Katsutd* ; KATO, Tomomich? ; HIRANO, Takashi ; SAITOH, Taku M3 ; NAGAI, Shin* ;
AKITSU, Tomoko ; NASAHARA, Kenlo N5

VAbiBE AR AR, 2 AGEIE R AR AL, ® IR ATRIKE R A S > 2 —, 4 R TE B FEREA, ° SRR
!Graduate School of Agriculture, Hokkaido Universitigesearch Faculty of Agriculture, Hokkaido UniversitRiver Basin
Research Center, Gifu UniversityJapan Agency for Marine-Earth Science and Technoldgdgjversity of Tsukuba

FE/ERER DIRAMEER 2R T 5 T L id, FEROKIEES) 2 T[T %5 A TIFRICEETHS. fEREZERHWZY
E— b2 TE, BEEAERRRORBEIN 2 2B TR 2 RICE XY =L Em>TW0a. LA L, EROKE
A8 (NDVI 72 &) HEEDREICKINT 728, ZICHERE L TRV ERKIC I 28 —X4EPE (GPP STl R
THole. ZT T, XOEEMOCEREZIMTES, 7un 7 o)Vt (Fg) WS EENTEEHEINTWS. {0
X, HEARICFHIHENED > T TFIVF—D— A 2%) Z70n 7 ¢ )Lat e S FICEHI L TRRT %.
rany o )VEEETNET, HEOA N L AZKICHWENSDHRTH -7, Lh L Frankenberg et al(201D) GRL
&, #E GOSATAhSEIMILT, IERICILEZ A —IVTDFg £ €TV GPPORINC, sBWIEDFIEAHBEMNEEST ST &
EHEMC L. L L, ZTORRERAET 2000 FTOBINIZIZEAEITTONTESLT, HELX)VE, HEN
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ThUE, BMRONEEHEENDFICGIRE 72 / OV —Ic &> TR T S LICERT S EEZENS. DT EMD, Fg
AR LNV TG (GPP, YeaaaE (LUE) ORMBEICERTH ST L, Fs & GPPORBfRIZ&IRE & DEbE
WX OB NS 5 EWMIHSEMIEo T,
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Year-to-year variability in the timing of start and end of growing season in deciduous
forests in Japan

AR 1 TR R
NAGAI, Shin'* ; SAITOH, Tak
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1 Japan Agency for Marine-Earth Science and Technol®@ifu University

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

1/1



Japan Geoscience Union Meeting 2015 /0 d ,,

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

Union

ACG30-P08 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

SURRHED 75 2 IR IC BT BRI OBIEH « HUHORFELZIIEDEN
Differences in inter-annual variation in flowering and budding dates at two different cli-
matological sites in Japan

H b Fng o ok H A
INOUE, Tomohard* ; NAGAI, Shint

VMSTATBGEN MR GHFEN

1 Japan Agency for Marine-Earth Science and Technology

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.

F—U— R VRN, FHEH, 335
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