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1. 3U®IC

PES A RERICBE W TIMHEIC X O MiEBREER
(NEP) Z#iffICHlE TE % X 97 o7z 1990 HF1%4%
D LIRS - AT co, 7Ty 7 X
MTONBEIICE>TWVWD, TOXS KERY A+
DIEREEK LTV S FLUXNET D7 = 781 b (https:/
fluxnet.fluxdata.org/) 11&, 2017 4 2 HHITE. HET 900
A B4 M EBREINTVD, FY 1 MEBI T
NS E . BT — 2 2L U TG i
(1 2 1¥ Hirata et al. 2008), H2WIXEERT O AET
JU (B 213 Tto 2008) P JABHEE €7 )L (Il Z 1 Ichii et al.
2017) O « MEET— & & L TE BT — X IEFIH
nTtns,

75w 7 ARG 30 73 BT — 2 BUS AV AT RE
R, KR BT 7L, RERHREGE AV < ELIRMEIE A
TRFEGEL TORWEM FTIERRIAET 5728, NEP
DERMEE % RD B T2 DI RAHER R DR E L 72 5,
F i, BEERICET S CO,OWINB X UHHE, Wb
LEa—ErE R (GPP) BXUARERITIE (RE) X, 7
v 7 AT —2 M5 EHTIER < NEP ZHWTH
HE 2728, TNTNEZRDZ=DICE L DR TTIEDN

JERIREA - B2 4E 8 H 28 H JARAZEE - I3 46 H 15 H
1) B ITZEAT ALHEE ST

M—XRApER, MARRAEER, T—XEy FOHME, Bk

BRI N TV 5 (Falge et al. 2001, Reichstein et al. 2005 7%
E)o KHICHM D RE &, EEMICHET ST ENTE
BN, FRRIETTEIC K B HEMTDN TV S, —fik
AT IE IR DU & —NEP (97745 RE) DORifR7Z HH
KEHEHAL, HPoXRiRZHWTHIEE NS 2 AN
U (Hirata et al. 2008 72 &), 7272 L. BEFFIRODIEIC K 240
FIHBMSNTED (Kok 1949, Sharp et al. 1984 7% &), &
DT —2 585N 5HE L OBRMEEX D /NS WEIC
5% TN TWVS (Wehr et al. 2016), ZD7zh, H
YD E E NEP OBGRNSHEET 2 715 BHRE SN
TV 5 H (Jassal et al. 2007, Bruhn et al. 2011), EfZHH D
RE ZHET R LI TERVDH, TNHDFLEOM
FEE T3 TIE AW,

i, MEERE, MESHEAEOEVICEST
NEP. GPP. RE ORHEE MR E2 5 (BRI
Saigusa et al. 2013), #i—MEFILEORENMTON TS
(Isaac et al. 2017, Wutzler et al. 2018 72 &), LA L. T
X THA T ITETRD b Nl ENTICHW S N, BIE
THLZORMIZED DR, T A MO 72D I
—MEFEZHVE LR, FECEE R TR
BDAMEREZGRETZDICEAEEZLND D, ¥
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A MER TR L HiEE, DRSS, WEs A
T L T—RZRERE LY A FORRIC K> THRE %, T
DI=BEY A S TFEDEWIC X > T ORI EINE
C2DM, BWHEINTWSEFIETHLNEIE EDIRE
RHEFEEND 2O 2R T 2 L EEETH S,

AWFFETIX. NEP O3 KU GPP, RE DHE Tk
DEWVIC K ZHEBRRT 520, 7997 AT—20D
FIEBRCHEEISEZFE CFIETIT> TV A EE X
ATDEZB 2 A4 FDTF—XEH, NEP Oy
B XU GPP. RE BHTIEDBEWIC K 2 RHEREDOM
AEETT D o

2. )51k
2.1 ElERih

AW F% T & V5 HE L BE R PR 0D L IR AR K S 5 A 5
(AsiaFlux site code: SAP; 2004, 2005 fF72 [k < 2000~2017
EET) O 16 FERH], BXUHREHER MO E T35 H&
M GBI ([F]: FIY; 2000~20084E % T) D 9 DT
— X W TN 72175 72,

SAP (42°59'13"N, 141°23'07"'E, 180 m a.s.L.) {3t AL
W58 T HL DS D B IS AL IE 9 2 ARMKKA B BF 2P b 3 i S
MNICILD 2 HEZ M TH 5, TEBEIESTHY
7N\(Betula platyphylla), = XF Z (Quercus crispula). 7NV
F1 (Kalopanax septemlobus) 7% £ T, MIRICIZF T~
W (Sasa kurilensis)s 7 A Y'Y (Sasa senanensis) INES%
LT3, 2003 FFRFEITHIGEERE S em DL RO AR
& 6724 ha', W LEZEMEKT B 2T A 2 NDFE R
& 215 m7Z o 7 (FHRS 2004, HE15 2018), - FE%
RE 7.3°C. 4FEREKERE 800~1300 mm, ZWIHEKA 1 m
R OMENSH O, EEMMEMA 12 A Lah s 4 A
FHaETTH D W5 2014, #00 - (HEFH 2015a, b),
20044E 9 . HE 18 B K % EBEN L L, BAD
INAAZEIIH 4 Bk 220 KELHMEEIZZE
U7z (Yamanoi et al. 2015), F 7z, 2010 I FE, 2014
FIWEH Y IRARAIC K ZRENREL TV,

FJY (352717"N, 138%45'44"E, 1030 m a.s.1) J1IELR
HHT, & Lo RALRE SSRGS AN 2 7 7
<Y (Pinus densiflora) KT, 2 X+ F . 35T (Quercus
serrata) 7% & DA, HiEADY 3 3 (llex pedunculosa).
TEIIHEARD 2V Y ¥ (Rhododendron dilatatum) 7%
ENRLND, 1999 TR THEER 5 om DL EDIIR
BJE1E 2556 K ha', W EEZHKT 57 <Y O
BEE 18.6 m 2o 7z, MIRKIZTAEPBEZCBEHRLTH
0, BEARRIZ DRV (K5 2003, Ohtsuka et al. 2013), 4F
SEEISGERE 9.5 °C. SFHEERKERIE 1955 mm (Mizoguchi
etal. 2011), &HiE 12 A NN S 4 AYANCHIT TRE
HdH BN, RAEERIEIS0Ocm L TFDT &2,

SAP BX T FIY Tid 1999 FEEH 5 sl il N 1< 3%
ENTEBPZT— (@I EZNZTh 2 mBXT 32 m)
T, EBEER IR (SAT: DA-600, Sonic, Tokyo, Japan) 35

KU a— X RISZAFRINRHT AT F 5 A ¥ — (IRGA: LI-
6262, LI-COR, Nebraska, USA) 7 L THAMHBREIC K D
CO, 7T w7 A(F,; pmolm”s) JEZIT> TV B, FHbAF
¥/ E—NOFEA(LE (S pmolm”s") I SAT fX%iE i &
(SAP: 28 m. FJY [2006 4E 10 H £ TJ: 25 m. [2006 4£ 11
AR 27m) KON 5 SENSESZRL L. IRGA
ERHOTEREZEENET S LIcKbRDIz, iR
SAP, FIY ZNFN 30m, 23 m O&EEIEEN S —/V R
AW IRIE BB ET (HMP45D, Vaisala, Finland) . Y&k
JtEFHRE R (PPFD) (FBIHI 2 U — ik L CtE R
Y (LI-190, LI-COR, Nebraska, USA) Z#%E LilliE Lz, &
KT —ZWRMDEGE . KIRENNYy 77 T AT LD
T—2, B2V OGBS DT — 22 VW T
fififfl (Mizoguchi et al. 2011, #[15 2014), PPFD HVRHID
LA, RO AR & OMHRAL S PPFD ZHEE
U UTzo I DFEMIX SAP. FIY ZMZ N Yamanoi
etal. (2015), Mizoguchi et al. (2012) ZZRIE X 72\,

2.2 T —RNEBHE
D EMHBEIC K 2 7 T 7 ZAGHE & iR - #EE TIE
DOMEE

CO, 75w & X (F) OFHIZIBHIBEE V., i
IATHON TN B HIERS X CMEEIZIT - 72 (Kaimal et al.
1968, Webb et al. 1980, McMillen 1988, Leuning and Moncrieff
1990, Foken and Wichura 1996, Vickers and Mahrt 1997, Lee et
al. 2004), EHIC, 7T v 7 A%/ NG LA O ELTRE
BT ACFEL TORWEA FO T — X EEHE %2
FIEFRAE L UCTHLD BRUO 7z (Goulden et al. 1996, Massman
and Lee 2002 72 &), FEHGHEEDRIEIEX SAP OHFFELATIE
0.29 m s, HEL#%IZ 0.31 m s (Yamanoi et al. 2015), FJY
1Z 0.12 m s (Mizoguchi et al. 2012) & L7z,

R EE LTk, HPE(ETES Look-up table 175
ENEAEINS T EEZWVD (Falge et al. 2001), ARHBFFE
Tk, BIIITHELONTET Ty 7 RAT—2 LT 55
T—2 L DB OLEZ, WHLT B D 30 77T
— 2 BHfEt 7Y —Y 7 b R (R Core Team 2020) 72 FH\>
THIE D % WIEIERIERIRIC K DB Lz, 557
TAEBDMEE KRR T — 2 5/ 56N5HZHNT3070T
— Z DORIMEAR 217> 720

2) ‘ERERAE PE & (NEP)

2T —T 5w 7 AT — 2 %2 FiW T NEP (mol m” s™)
B DickvBEBNS,

NEP = —(F; + Sc) (1)

NEP 3¢ & BOC R 1% E PPFD (mmol m™ s™) %
ZRELMBRZHNTRT T ENTE S, KilllE
Hif D7z D NEP OH#EE & U TEM MR DX (2)
MUAHE XK HVSENTE D (Bl Z1E Saigusa et al.
2002), HAETIEX (3) OIFE MMM EH TN 5
EEZ ) (B Z1F Yasuda et al. 2012),
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NEP = ——— 0% _ RE,
Pmax + ¥ * PPFD @

2
. ~Jw - —43 - PPED - 0 -
NEP = ¥ * PPFD+Ppax J(l[) PPFD:HPmax) 4 Pmax —REy (3)

CTCTC. v BHROWIALE., P W ERACE BOHE
(pmol m?s"), O IXHNKRDME, RE, & HHDERERM
Werg (pmolm®s™) 2K,

mIFd 2 DIclifdT 27T —2DOMM (F—4%t v
MR 2 7. 15, 21 BXT 29 HEO 4 ffH, 55
Nz znznr—421y SMHOFLHOfE L
L., =&ty I 1 HTS L THHRRE KD,
BRENBENEN S TEEB I TADWHE LD NHE
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DEHIF. T2ty MHBNTHDOFE/ET 2 TH
DHICREEVWHDRE. Z DD EWIEEIERTFED
A U H D% E Wi, PPFD % MW C NEP ZH#iE T
%2 fmoRE 4 MEHOT—2 1y N, &FF 8@
D DJ5iEZEH U (Table 1), BlllE N iz55 7 — 2% H
T NEP ZH#EE L 7z,

3) BRI & (RE)

ERERIENL R (RE) IXREDO ER L & &I 5 C
ENHIENTED ., FidDX @) IR T K5 ZIREN 10
C R UL ZITEDMIMEICE 2 DR RTIREREQ,
ORI 50, Lloyd and Taylor (1994) HMiEME L
TBIE7 L2 AR (K S) TERIT TN TES,

Table 1. HHHOFERER e (NEP) ZHEE T S0 57— %t v M & X

Periods of a dataset and regression equations when estimating the daytime net ecosystem production (NEP).

HE X2 RDB & Zi

Emil=) A > 7,3 N
S;rar:gol BETS % 77— SUMH qufftion Refrje.iﬁi
Period of dataset
DRO7 7days
DRIS 15days LA X R Saigusa et al. (2002)
Rectangular curve
DR21 21days 2) and so forth
DR29 29days
DNO7 7days
DNI15 15days AR Yasuda et al. (2012)
Non-rectangular curve d so forth
DN21 21days 3) andsofo
DN29 29days

Table 2. "ERERITIL L (RE) ZHEE 9 2P0 7 — 21 v Ml & X

Periods of a dataset and regression equations when estimating ecosystem respiration (RE) using nighttime data

S W19 % 7— 2R .
ymbol Period of dataset Equation Reference
NEO7 7days
NE15 15days
ok B
NE21 21days FREGIRL Saigusa et al. (2002)
Exponential function
NE29 29days 4) and so forth
NE3S or NE4S 3 or 4seasons’
NEYR a year
NAO7 7days
NALS 15days
NA21 21days BIEY L= AD Lloyd and Taylor (1994),
Modified Arrhenius function Hirata et al. (2008)
NA29 29days ®) and so forth
NA3S or NA4S 3 or 4seasons’
NAYR a year

*FLIE (SAP) Tl 1 FEEREE, Y UMNFIEDONLLZH, LHFIHLNOEEIHD 3 X457 : 38 Ziif, RO 5

BETHELZLMMINFDT—2E88FEN %, &
~ 12 HD 4 X753 : 48 7=,

HH FIY) TlE 1 FE2EEH, B0 1~3 A, 4~9 A, 10

* Sapporo meteorology research site (SAP): 3S of foliation, defoliation, and abundant snow seasons when dwarf bamboo is covered with
snow. The daytime data are also considered when dwarf bamboo is covered with snow. Fujiyosida meteorology research site (FJY): 4S of
snow and no-snow seasons between January and March, April and September, October and December.
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RE = RETref . QlO(Ta_ Tref)/10 (4)

RE = RE Eo ( ! ! ) (5)
S\ =T, -1,/

T T T, T FHRMERE (K. REp., $EEREZEORED
RE. T, 3&E (K. E, BiEMHE LT3V F— ), R IX
RH (8314 Tmol "K ™, T,1& (227.13K) TH %, At
T, T..72273.15, 278.15, 283.15K O 3 FHH CRIH
L. B MORE/NEW27315K & T, & UTHRA
L7,

K. &5V ELEBKROBEERZ EI3E K
Mrbhiznc &b,

RE = — NEP (6)
DOBEM LD D, KD RE & T OMGREHV, X
@, 5 THHITZT—20MM (F—%t v M) %
7. 15, 21 BXU 29 HMZFNZFNTHFL, B5Nk
FEET— 2y MAORLDHOfEE L, A 1 H
OS5 LTHEHAZRE RS 2 HETH - . BB
SENED - EHEBXUTAOMHEE EDNNEDL A,
T —2 2y MEIBNOME THOHICR STV HOFRE,
EAZEWVIBERRTEDR U HOREZE Vi, 51,
TFHBIXUOBESHCBEOARELEE LI F Mg
) U7z (Table 2), ZEHIX 3138825 O M /71RO,
SAP DEIE 3 ¥— XY (Yamanoi et al. 2015), FIY D
El 4 ¥— X (Mizoguchi et al. 2012) & L7z, T DR
DOBFRAN S REZHE T 2 HEEZN XA TR &
129 %,

A ERERME E (RE) HKBIOAIR & RE O
ZHEMAL, BHHOSURZKBOT —2h5E 517X
@, G ICHPOKEE AT 5 & THET 2 /515D

&/, PPFD & H1d NEP DR ). 3) THE5N%
RE; $2WVIENHDRDDEVEFRIH O T — X h 5 EKR
ERS %57k (N7 HRENREREEIN TS (Jassal et al.
2007, Bruhn et al. 2011),

RE, = a*PPFD — NEP (7)
ZZT. a & PPFD Z#ifili. RE,+ NEP Z#{tfillcH > 7z
REDOEROMEE 2K,

AWFETIE RE; ZHHPD T =20 5RDSZ 725, HH
@ PPFD & NEP VT T —%t v MAM 7. 14, 21, 29
HD 4380 T, Frid 4 fHD /518723 H LTz (Table 3),

DR: HH® PPFD & NEP Z W, E A A Hh#R (X 2) z2

A,
DN: HHIOD PPFD & NEP 7 v, JEEAAERR (X 3)
Z .
DJ: PPFD 300 pmol m™”s" LA FOKED PPFD & NEP 7%
. —RBIE X 7) Z A,
DB: /% PPFD %’ 500 pmol m”s" L F DD PPFD
& NEP Z v, —RBE8 X 7) 266
LRl 4 fEZNETNTHEONE RE I, FARETZHOD
HH DI RE & AETHA (Average). 35 M7 RE &
Qi & OBBREFEEICK @) HB0IE () TRD, 30 7
BOKIRMSHEE T 2 HIED 3 F—AZ2ZhZNiEH
L. REZH#EELE, TNEARDOT—2%EE LIHEE
UL/ZREZ D ZATEMESRT LIZT %,
4) fh— A= (GPP) DR 51k

Fe—RAEPER GPP (pmol m”s™) & NEP DERIZ (8)
TN,

GPP = NEP + RE, (8)
NEP ORENEIZX ) H2 Wi 3) DEFBRANBRD =
ECHITE Lo REJEIN XA T, D XA THhEHEH LT
I XRTDT—A&EH LTz,

Table 3. H/M O/ERERIFWL i (RE,) ZHEE 92 BEO X L0 R 7% (PPFD) D[

Regression equations and the condition of photosynthetic photon flux density (PPFD) when estimating ecosystem

respiration at daytime (RE,)

AL i WG LI BICE RO R TR (PPFD) D#iPH ZER
Symbol Equation Photosynthetic photon flux density (PPFD) Reference
TELF A HB R .
DR Rectangular curve PPFD > 0 micromolm™s” Salgusceil et ?l' %002)
) and so fort
JEEF BUHhR
DN Non-rectangular PPED > 0 micromolm?s” Hirata et al. (2008)
curve and so forth
(3)
P
DJ Linear function 0 < PPFD < 300 micromolm™s™ Jassal et al. (2007)
()
B 50 < PPFD < 500 micromolm®s™
DB Linear function T1% Bruhn et al. (2011)

()

in the afternoon
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AL EGR
3.1 BRSO HEE LIcERERIAE=S (NEP) DZE

BZEOT—XZty NS 7 HTR Q) XU B) %
MAWTHE S NTE—NEP [k dh#ROfZ Fig. 1a, b IR
T SAP, FIY WINDEHE 2 DOXDYIHAR (v)
DAFDOITNE o1, ARG HOEE (P00 1 1E AN
AR (X 2) : DRO7 THEOSNTMED SN K E L S EN
WAL Nz, IEEAMEHRNA KX 3): DN TTF—2 v
MAR 4 7 —2AZ T B & (Fig. 1e, D). 7—& &y b
I Ko TR ET B T— W REZH, BHESR v
BbIhiaElZokDicw U, P, DEIFT—X1 v b
HIRIC & > THFICH R > Tz,

Table 1 T/RUTz 8 D DSHETHEE LizEDH T,
7THMOTFT—%2%y e 1 HIDOBEHETE T 3) DIE
5 A B 2 O 724658 6 DNO7 AY SAP, FIY li& & &
fEATEART 9" X T DI AR E/NE D > Tz, Fig. 2
IZZ D DNO7 IC K BHEEMEREAE Uiz 1 Lz &
DD JTIEIC X B HEEEBEMOE B Z7/79 . DNO7 & [H]
U (3) Z{fi> 7 DN15, DN21. DN29 OE[{H 1% SAP,
FIY £ 1 it T —&tw MR OEWIC K 2413
BTN TH->Tz, A () OESAMNANFIC X2 /515 (DR)
BTr—%ty FIBOENCE 328D THhTH-o

050051152253
30 SAP |§k§[y\ ‘Mmi

2050051152253
PPFD (mmol m?s™)
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M. 2 DDHEERIC K BENVIIKEN Sz, SAP DHJE
FEELLART (2000~20034F) 38 K T FIY & DNO7 DF 1.6 £i%
Hit%72 - 1z BEBIELE (2006~20174F) @ DR &, JEE
FOBUHHAR DNO7 IC K B HEEMEOK) 2 517D L ZAH)
EREN T,

HHOFERE NEP ICDWTIE, RO T —ADT—
2ty MDY 7~29 HO#iF Th NI, HEOE NI
KB BIINEVWEEZ BN, — ., #HELDFEEIC
XBEERKED ST, EAMNMR & IEE A MEFRIC X %
HEEMO I ERE 2 ET 5, £, Hkx A TOR
5 EEBELETO SAP & FIY CRIEMmICENTh - Tz
—J. BEBEEZD SAP TRHEEICH W ZERXOE
WICKBENKELL BT eh b, HBMMEENKEL
Ze L aicid, BiRoEnic K283 T 5
T AR ENT,

3.2 [ @R SHEE LI LRI E (RE) DE

RE ZHENSHEET 255, N @) DX m—Kwy
7RI (NE) Tl Lloyd and Taylor (1994) HM&E i L T
W3 &, NG DEE7L=ZY A (NA) X0 &HR
M 72% L RERMEZRTEMICHD . RFFED T —
2 TH[ARRDOMEH DI 5 Nz (Fig. 3)e TDX S IC NE D

25 £ £

20 £

15 |

10 |

5 -

0 F

_5 a L | L

05005115

30 FJY T .\ T T \(d)

25 b » 3

20 £ ]

15 F 1DNO07 ——

10 £ iDN15 ——

DN21 ——

S 1DN29 ——
- i . 07

0F [ 15

5 1 [N | | 21 ¥

050051152253 5
PPFD (mmol m?s™)

Fig. 1. I OYEAOER 1A E (PPFD) L #l/EREREPER (NEP) DBIfR
Daytime relations between photosynthetic photon flux density (PPFD) and net ecosystem production (NEP)‘ .
FLIE (SAP; 2000 4 7 H 28 H) B X UE L5 (FIY; 2000 42 7 H 31 H) O, #iEEkwA, miEZzhzhor—=

ty MR OBINT — 22K,

(@ BXT (b): 7 HHE T —& v b2 HW Iz E A AR (DRO7) & & TIEE A AR (DN07). (¢) BXT (d): 7
(DN07), 15 (DN15), 21 (DN21), 29 (DN29) HO7— %t~y b BIOIEE A AR

Examples of the Sapporo meteorology research site (SAP) are from July 28, 2000, whereas those of the Fujiyoshida
meteorology research site (FJY) on July 31, 2000. The lines represent regression equations, and symbols denote observation

data during each dataset.

(a) and (b): a rectangular function (DR07) and non-rectangular function (DNO7) using a seven-day dataset. (c) and (d): Non-
rectangular functions using seven (DNO07)-, 15 (DN15)-, 21 (DN21)-, and 29 (DN29)-day datasets.
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Fig. 2. Ml lB KT 7 — 2 & v MU X 2 I OHEE R EER LR (NEP) DiEWD

The differences in daytime net ecosystem production (NEP) by regression functions and various periods of a dataset
at the Sapporo (SAP) and Fujiyoshida (FJY) meteorology research sites )

7 A7 — 2 MEEARHTHIEN (3) DNO7 IC K2 HHd NEP #EREHZ 1 & UIckDfE, #2757 13n%k
WM ek ZE U REME, T — S BAEROREMOFES K URK - H/)ME,

(a) (ZHFLISE (SAP) DFEELAT 2000 ~ 2003 435 & TF 2006 ~ 2017 £E, (b) (&7 H (FIY) D 2000 ~ 2008 DA,
The plots show the ratio of the integrated values of the estimated daytime NEP obtained using each method in Table 1 to that
obtained via a non-rectangular function using a 7-day dataset (DNO7). The bars show the ratio of all the data during the target
periods and the error bars show the average and range of the annual ratio.

(a) Data obtained from SAP before (2000-2003) and after (2006-2017) the typhoon disturbance in 2004, and (b) data
obtained from FJY during 2000-2008.

20
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-NEP
(umol m™s
o

(&,

Nighttime

0 5 10 15 20 25 30 -10 0 10 20 30
Air temperature: T, (°C) Air temperature: T, (°C)

Fig. 3. M D4l (Ta) LAVEREREPER (- NEP ="EIERIME : RE) OBIfR

Relations between the air temperature (Ta) and nighttime ecosystem respiration (RE)

BUEERA, FUSBIIT— 2 2K T,

(a) AL#RE (SAP): 2008 FEDFEIEH] (NAS3 I5K U NES3), (b) H L H (FIY): 2008 £424E (NAYR 5K T NEYR),

The lines show the regression equations, and the symbols show the observation data.

The foliation season in (a) 2008 at the Sapporo meteorology research site (SAP; NAS3 and NES3) and (b) 2008 at the
Fujiyoshida meteorology research site (FJY; NAYR and NEYR).
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Fig. 4. M AB KO TF— %t v MUIIC X 5 HEE 48R
Wt (RE) D5
The differences in ecosystem respiration (RE) using
regression functions and various periods of a dataset
FOBIET L= AKX (6) IC X % RE #EERHRE
(NAYR) 7% 1 & L7z,
T 7 3G k2 U RE, =5 —
N—F BRI OB OB K URA - &/

{[E8

(a) 3L (SAP) DHIEL AT 2000 ~ 2003 435 K T
2006 ~ 2017 4, (b) (3 & L5 H (FIY) 0 2000 ~
2008 fE D1,

The plots show the ratio of the integrated values of the
estimated RE obtained using NA and NE method in
Table 2 to that obtained via a modified Arrhenius type
function using annual data (NAYR). The bars show the
ratio of all the data during the target periods and the
error bars show the average and range of the annual
ratio.

(a) Data obtained from the Sapporo meteorology research
site (SAP) before (2000-2003) and after (2006-2017)
the typhoon disturbance in 2004, and (b) data obtained
from the Fujiyoshida meteorology research site (FJY)
during 2000-2008.

He. mRENCE KR O PTREME D B % .

S E RO — NEP (RE) DBREZSED 1 FERD
?—7tvb%iwﬁ@)m&@%%h%%ﬁ%ﬁﬁb
THEE LTz RE ORFEAE (NAYR) 72 1 &£ LTzED, R
(%(ﬂ%h%hliwm\?F%@Mﬁ&ﬁﬁ#%k
BN 3L2HM, LHEMLIVNOEER, HEH. FY, S4
SR, A D 1~3 A, 4~9 A, 10~12 A), BT
7. 15, 21, 29 HOTF—%&tw v % 1 H$OBEIEE Tk
Bz H RS THEE LTz RE ORBRIEOEIE % Fig. 4 1R
T, EHDZVIEFHEOT— 2ty MEEMIE 7~29 H
DF—2Ly bOHEMICLENTKEN -T2, 7~29 H
DF =2ty METIE, EWZDITHhThHoTz, £z,
HLCT—%ty MAB DG NE DF7HDH T MIC NA K
DRKEMNS Tz,

AL H MRS /NE > T20Di& SAP. FIY £ &1
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The differences in daytime ecosystem respiration
(REd) by regression functions at the Sapporo (SAP)
and Fujiyoshida (FJY) meteorology research sites
W DT —2h 5135 N7 (FLIESAP:
NAO07, & L& M FIY: NA21) 1 &K % H AP OH#EE R
FEZ1L Lz L EDfA, DR, DN, DJ, DB &
Table 3 DFIFICHIGT 2 TH S NI HEEHE,
TS5 7 3G k2 U EEM, ©5—
IN—F SR OFE O T & U‘Hﬁﬁ E&’J\
i, Hld RE 2 HEEH O VIMEE Lt Bk
S HOKUR & REq 2 IR EBIE (:84) T
[E] U SGR T ARt R U 7efifl, K EIEHEE B O XUR
& REEBFEFITMEIET L= AR (XS ThHIFE LA
i TR U 7 fifs
(a) SAP: HEFEL AT 2000 ~ 2003 4, (b) SAP: #{fiL1%
2006 ~ 2017 4, (c) FIY: 2000 ~ 2008 4,
The plots show the ratio of the integrated values of the
estimated daytime RE obtained using the DR, DN, DJ,
and DB methods in Table 3 to that obtained via a NAQ7
from the Sapporo meteorology research site (SAP) and
NAZ21 from the Fujiyoshida meteorology research site
(FJY). The bars show the ratio of all the data during the
target periods and the error bars show the average and
range of the annual ratio. The blue, pink and sky-blue
bars show the average, re-calculated values using Egs.
(4) and (5) with REd obtained using the DR, DN, DJ,
and DB methods, respectively.
(a) and (b) Data obtained from SAP before (2000-2003)
and after (2006-2017) the typhoon disturbance in 2004,
respectively. (c) Data obtained from FJY during 2000—
2008.

ER NA ZHWTCHEE LA T, T—X 1w b
I SAP T7H. FIY T2l HE o7, 7. FIY IX SAP
Xo&7F—2ty MNABMOENNE N> To, iR T
— &ty ARG RHIHR . RGO IRIHEGIC & B X
Nz ELEZLNBZN, FHIZLORKZTWEEG D SAP
EEMZLDNENVHER D FIY I X2 EWVEEHEL
TWVWABAREMEDRH S, SAP O 7~29 HDT—Z+t v b
TEHEEZICHEIITNE LT F15 (YR). FEHifF (S3)
EDEFIEN o Tes BRBELZD SAP FZNLLATIC H
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NT RN KRG < o BRI O HEE D 72 N2
LTWwW3sEEZ LN,

Table 3 T/R&E N7z REHEETLETH S D 2+ 7D PPFD
& NEP D&MD 53R& 72 DB, DI, DR, DN OH#EEfHD
It 7217 > 72 (Fig. 5, 6)s JEAEMMTHON S HHD RE %
ERINCRD 5 5153 7R 0, TTTE. N 214 TO%M
DOF =2ty bW ERDIZEGFRAD S B, A HFID
RE/NETWVITIE (SAP TIE NA07, FIY TlE NA2D) A5
BoENAMOHEEREE RE # 1 &£ Lz, HH O RE &
T—Z+tw MBOBEWIC X3 HE R A IR S NED >
fez &M 5. Fig 5 8K U Fig. 6 Tld5—Zt>v k7H
Fﬁq@{ﬁ%ﬁ“\beo
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Fig. 6. #EZi5 H b O/ ERERMWL R (RE,) DI &K 20
The differences in daytime ecosystem respiration
(RE,) by regression functions depending on the
season at the Sapporo (SAP) and Fujiyoshida (FJY)
meteorology research sites
WD T — 254556 N7z b kX (LI : SAP;
NAO07, & L& H : FIY; NA21) I & % HHHOHEER
HfE%z 1 L Lzl Z2DHEIF, DR, DN, DJ, DB &
Table 3 DFlFICHIGT BT SNz RE, Z1FEH
IKBIEY L= A3 (305) CThl UAUR T HaHE
L7, #EOMTZ 71k 6 HhS 7 HORFEE
Ott, HREOHTF 7135 ADS 10 HE TORHA
fED L,

(a) SAP: HiELAGT 2000 ~ 2003 4E, (b) SAP: HiifiL1#%
2006 ~ 2017 4, (c) FJY: 2000 ~ 2008 4F,

The plots show the ratio of the integrated values of the
estimated daytime RE obtained using the DR, DN, DJ,
and DB methods in Table 3 to that obtained via a NA07
from the Sapporo meteorology research site (SAP) and
NA21 from the Fujiyoshida meteorology research site
(FJY). Daytime REs were re-calculated values using
(5) with RE, obtained using the DR, DN, DJ, and DB
methods. The green bars show the ratio of all the data
from June to July, the red bars show the ratio of all the
data from May to October.
(a) and (b) Data obtained from SAP before (2000-2003)
and after (2006-2017) the typhoon disturbance in 2004,
respectively. (c¢) Data obtained from FJY during 2000—
2008.

T. HH® PPFD & NEP DFRAN B 5415 RE Z X
SHOVEEE LTS 5E (Average) £ (4, (5) D
WINADEZ W TRIRD SHEE T S BT KE
FEWIE 7R o 72 (Fig. 5). E AR ) 5k Tz
RE, (DR) I&, Average D F1ETH M ENIMEHRK @), (5)
MOELNEMHEID KEN T, 2. SAP DHJRAIEL
Hi#% (Fig. 5a, b). FJY (Fig. 5¢) W3 N D E S DR O J5iE
TIF5 NIz RE, MDA R D B PBEHFICK T W EZRL
7zo SAP Tl¥ DB Mgt /NE <. FJY Tl DB H 5\ &
DN IC X B HEEMEMN R E/NEN o7z, SAP TlE DR 38X
U DI DOHETIUERE ST, FIY TlE D 24 70T
NOFETEFIMEER 1 2 -7z, SAP IEHIEL#% DR
OEMEF L. ZNDAND G LR Uz, #ERICH
LA ITIEDBE N X B 213N E ko Tz,

D 24 T 0Jtodh T, X G) ZHOEIRN 5RO T2
HHDORED 6 ANS 7 HXTOHEN s AhS 10 A
DOEREZNZENHE LU (Fig. 6) RE, B /5% DR,
DN, DB. DJIZBfR7x < SAP DEIALATE. FIY., WIh
EHEROIEFRE 6 HB XU 7 HOEFHED LD T A,
SANS 10 AXTOAFEDOH I D EHIE/NE >
Teo TOFRIZEBELIER D SAP TREL ., BEBIELE
KOBELRIMREN o Teo ETROEENEHNEEZEZS
NZHB X UCERDEZ > 72 SAP OHEELETICIZ, H
R OIEREIANGI DO BN K E LR o 12T L BEKT %,
CTNHDFERIZ. D ZA TOHEE FEMN, EFFRIC X%
HHd RE DK FERT T EDTERFETHET X
RELTWVW5,

[ Ul % T H AR TED M I W IS LR T H AP
%9 % H (Wehr et al. 2016). 73 fiRic K % CO, it &l
Z LAV, LA T, REICEH B DM RO HE]
HICE-> T, HHOKIRE RE DEFEANSELNZH
HD RE EHERD RE OFAEE RG5> TL %, SAP IZ#IHI
FAUA S WA 5 F M 100 FFik L TN T 71 23Dk
FEME. > TETED (FHARD 2007). KsERDHEM
LTWie, & 5HIC 2004 OB MMLEIC X O KEO/BIAK
DORIEMFEAE Uz, BIARDKEMIEIZER DI & 7717
ENZHREEYEOINZEKT %, 2004 FFOHE
BELLAS, BEE 7% RE OBINAEBIH TV 3 (Yamanoi
etal. 2015), FHELEZT TV ARV FIY ICLEX SAPIE N &
A TOHEEMHIC KT 2 D XA TOHEEN RE, DLEAK
Mo THIHE LT, SAP TIEUHIX DBEHEDOHRMEID &
DRICEK B CO, HEMNZ <. 2004 FOREICK > TZ
DIRMME SICPEF IR > eEZBNS (Fig. 5,6), C
DX, NEAT LD ZATDOHBD RE OHET %
DAEFHRET ZHRMROREBICK>THEZEEZD
Nz, iz, #WEZA 71K > T RE ITHT B EETHED
MO 2II IR D T RSN TV S (Keenan et al.
2019), ZFEHIC K B MR DL BDED SAP £ D FIY O
TN Ehotzl ehn, ERUSMNCHEZ A TICK 3
BOWEHEEBL TS T EEZS5NS (Fig. 6),
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DX A T OHEFESETIE, DR IFEAKZHIC, DB
BRU DN II/NEDICHEINZEMICH D, £z, &4
FTLENXATICKZHEEMD ST D 24T XD EK
TWEZRT ERRSHENT b oz, TORERKNE
UC. #EES71E DR Y RE, ZEYNSFHI L TV RW Al BE
MDIEH, T7Tv 7 AT —ZFERIC V% BEEEHE D
BUEDS A5 T, BLIRSED T FE L TRV O
TP AT —REMH Lzl RE %2/ L TV
BHREME B HERR T & w0,

3.3 EBEDEBWNIC L HMERREES (NEP) DE

7Ty 7 AN 515 5N % NEP ORIER 72 H A,
WZNZN Table 1 XU Table 2 D N XA TDJ5ik7%
FWCHEE L7z NEP Tl L. ERI% NEP (keC m™ yr')
R 7z (Fig. 7)o

R D NEP JKGAER &, BHNIAE & HEE fH DR 77
MBEE/NED o7z, SAP DIFHE NAOT, FIY DFE
NA21 CHEE LT TR L. H o RIS 53 0 4l i
& LT Table 1 C/” L7 DRO7~DN29 @ 8 il © DHEE fE
RIS E, FERE NEP O FHE (@IS FHED 1 SAP
DOFELATTFE T 0.48 kgC m” yr', LB ELED,
2009 4FIC— 0.09 kgC m” yr' LR EMHNEZ L x0Tz,
ZTOBRELREHZIHZHEDOD, HEICK> THFICLE
BN U 2014 £ 2BRFIE, NEP (Z#EINE I H
D, 2017 FFITIF 0.03 kgCm” yr' &7z 57z, FIY O
0.55kgCm” yr' 7257z, HFHOHBITEDEWIC K 5 HEHH
FAED 7 (HHN OHiPH) 1& SAP T 0.10~0.19 kgC m” yr',

08

FJY T 0.08~0.25 kgC m” yr' 7257z, HH D NEP #£:& 13
TF—2tw M OEBEWIC L 2R RKELZVD, XD
EWWIZ X BRI AREW (Fig. 2)o SAP IZHIALZICHEE
DENT X ZAPHEIMLTWB 8, FIC Ko TEHHI
%D NEP DEMNKEL Ko7z, FIY I SAP XD &7 —
LR ME L. FRIC 7 B EORBPIDE T mlfin %
WEIZ NEP DN K E L Ix o Tz,

HH D NEP K372, #E & #EEM DR T
A ERE/INE D> 7z DNO7 THEE L7l T L. &M
@ NEP K5 O#fifiE & LT Table 2 T/s L7z NEO7T~
NAYR D N A 7" 12 B OHEEMEZE W T2356, FAHE
(WIZTZHR) 13 SAP DFEELATT 4 FFRIO AT 0.40 keC m” yr',
PIBLA D 2009~2011 4 —1.4~ 1.7 kgC m™ yr' E/NE
. FFHHFICK > THFRICERPWAD Lz 2014 Fi
-1.7kgC m” yr' 7257z, ZOBBRLITHEAL, 2017 Fi
-0.07 kgC m” yr' 175 o 7z FIY DFMHEIZ 0.46 kgC m” yr'!
7Zolz HBOHTIEDEWIC X BERBEED 2 (T
Z—73—) I SAP THAFHL T 2000~2003 4T 0.05~0.07
kgC m” yr's $ELEIE 0.07~0.13 kgC m™ yr' C. RAITHE
MHNCH Wz RE HEE GBS K B Id KREL TR EAICH
o7z, HELATR D B HEZD HDBEIROENENZ L
R ESE D E WIS RN D 2 EHICENREL &
DTN EN—KELTHIFE5NS, FIY TIEER
BAED#1F 0.02~0.05 kgC m™ yr'' T, FIY Z&BOH
MIAEDBWVIC K2 NE o1, ZOHHE LT,
FIY Tl RE #EEJTEDENIC K D RE DEDHAELEZ D
SAP IZLERT/NEhotT ERBIFEND (Fig. 4. &5

= 0.6 | (@| [EJY (b) °

5 V0] Average for NAQ7 —e— W =
‘}‘E 04 - Average for DNO7 —v— | ¥ \/ v =
o 02 1" Acquisition rate ) Avg.fér NA21 —o— 2
> 1 . Avg. for DNO7 —v R
== 0 re— N o H,"j’r._ 1.0 g_
L -02 ] A TINTT L 05<
Z_04_?9¥?.‘¥99¥}9949}94 L L 0Lt
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Fig. 7. RIMEHR 217 - 72ALBE (SAP) B & U5

2015 2000 2005
Year

WHH (FIY) OHERER R (NEP) DIAEL 2k & 57— ZHUS%R

Inter-annual variation with respect to the gap-filled net ecosystem production (NEP) and data acquisition rate at the
Sapporo (SAP) and Fujiyoshida (FJY) meteorology research sites

O X SR & AN KD NEP ZGANERHRT 2 HEETE NA0T (SAP) & L < 13 NA21 (FIY) TIFW, HHOHf %
Table 1 ® DRO7~DN29 @ 8 FEADHELE L TT7 > 7555 DFERIA NEP VI L i, AffEFRE T T —/N—
: HHH D NEP #lililZH#EE 1% DNO7 TITW ), KIEHEEZ % Table 2 O NEO7~NAYR O 12 FE T17 - 7B OHRTH
NEP O FIE L P, #2757 7—200S%, %757 Fofds 7 Az 2 % R4 U

The solid line with a circle indicates the average values, the halftone meshing area shows the range of NEP when the missing
data during nighttime are replaced with the estimated values obtained via NAO7 at SAP and NA21 at FJY, and the missing
data during daytime are replaced with the estimated values obtained via the eight methods (DR07 to DN29) in Table 1. The
solid line with a triangle shows the average values, and the error bars show the range of NEP when the missing data during
daytime are replaced with the estimated values obtained using DNO7, and the missing data during nighttime are replaced with
the estimated values obtained via twelve methods for NE and NA in Table 2. The bars show the data acquisition rate. Figures
on the bars show how many times data missing for more than seven consecutive days occurred.
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I, RED T —ZEFRE SAP L HERNTENT BT
5N % (Fig. 8),

MENCHWS NEP #EE SRl K B2, A, ki
FTNTNTEZELIES, YA FOIRVUC X o THEiM
EDOENC KB EII > Tz, SAP DHELZD K S I
NEP DD 0 EICH 255, w7k ENICKD
CO,INEMHHLTLE S HAEEH O FRCERENLE
TH5,

3.4 REIDHEAEE BHRDOHEREDEWICK HERE
XML E (RE) DE

Table 2 T/RL7E N %247 (NEFB X UNA) DEB DK
e NEP OBBRAZZOEEFHRICE Y TEIDEGE
L. HHIUEHNC PPFD & NEP D% 53K % Table 3
T/RU7e D %A 7DfH (DR, DN, DJ. DB) Tl L7z
B OEFEE RE (kgCm” yr') DIEL ZE{L 7% 3R ¥ 2 (Fig. 8),

RO E RE OBRX @), () ZHHD RE IZ 56
HAUEED NE, NABDET 12D DN XA TDF
M (AITHEER) (2. SAP DIFELRT 0.98 keC m?” yr', L%
134keCm” yr'. FIY 1& 136 kgC m” yr' 7257z, ERTEHDE
(TF—/N—) &, SAPIGHJESLELATT 0.11~021 keC m™ yr',
B 023~040keC m” yr' L REL R BMEANCH o Tz
GL#ED SAP I, #IEICHW SIS K B hvkE < B A
MHHENDT EhD, fil5EIC K > T RE OHIFHDLD >
e EZB5NB Fig 4 FIYIX022~031kgCm’ yr' 725 7z,

Table 2 35K U Table 3 T/RUTZTIETHIE L7z RE 2TO
ERBEEOTYY (@ICHED 1. SAP DHIELAT. FHELE.
FTNTFN 104, 132kgCm” yr', FIY 1 098 keCm” yr' 725
Too MRITIEDBEWVIC X B4 RE O HIENF D) (X,
SAP OFELATTIE 0.64~1.03 kgC m” yr'y #ELEE 0.63~
1.13kgCm” yr'\ FIY 1 081~120keC m” yr' 7257z, SAP DT

NCOM/TEOFIEII N 2 A 7D REFHHE & [F5572 -
TeM, FIY & N 2 A T OEZ KE L Fal- Tz, HELT
D SAPIE D & A TDOHMID RE DHEEITIEIC & B MR EL
(Fig. 5a), Table 2 35X U Table 3 DHEE S5 1EZ V2T XTD
RE D#iiffld N X1 7°D RE O#iif 7z k% L _Lfl>7z, FIY
X, D ZA TOHEEEIX, WINDOSFETE NA2I D57
a7z (Fig 50)s ZD78, TXRTOHEDFEIZ N
A S THM U7z RETHIEL D/NE L Taotz, TDXIIC,
YA MM X5 T RE i /FEOENC K 250803 F i - Tz,
FRCHHPDREZED XS ICHEET 2MIC K> T, KELA
WEZ BT Wb ote, PRICEK S CO, HIMNZ L SAP
EFIT D FIY Tl N 24 7TOHEE TIEKIEIC RE 2K
AL TV B ATEEM S H B T Eh D, HHD RE OHEETE
DORGEDHE LWBLIR TR, B4 R T1ET RE Z3RD, RE D
AEFMEZRT 5 C LIZREELEEZ 5N5,

3.5SAP BELU FY OB bRERWN - iiHE & BHD
REHEEHEDFE

T —2 & LT, HWOEENT—Z A SAP 13 16 4
73 (20002017, 2004 35K T 2005 ZER<). FIY 1 9 4£57
(2000-2008) IZxf L BEAETAHMDERE/NE D> TZHHAD
NEP T!& DNO7. RE (3 « HH & £1C NA07 (SAP),
NA21 (FIY) I & % #EE i 2 #fif i & U T W7z NEP,
GPP, RE DIELZE{L7% Fig. 9 ICkES'5 7 T/RT, SAP I
BJRSLEL T O R NEP 132 N Z N 0.42kgC m” yr!
TEo T, 2004 FEOBRBEEIC K BB ARDHEEFED 2D
NEP [ZKIEICIA L, 2006, 2007 40D 0 keC m™ yr' #iif%
Mo ZD%, E£HETRADHE., T745bB Co, lHEN
BTz, 2009~2011 FEIC NEP I3/, I7%&H B CO,
BHENRKEZD . ZD%IFIR4AZIC NEP XL
U, 2017 £EIC NEP & -0.04 kgC m™ yr' R4

RE (kgC m2yr')

Average for all —e—
0 T T T

FJY (b)
-Acquisition rate %
1k c

Re)

| 2
e 1.0 >

1 L o05<
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Fig. 8. RMFHHRI 217 - 72ALBE (SAP) B K U

2015 2000 2005
Year

HiH (FIY) O/ERERIF H (RE) DAEL 2L

Inter-annual variation in gap-filled ecosystem respiration (RE) at the Sapporo (SAP) and Fujiyoshida (FJY)

meteorology research sites

KD RE H 5155 N7BfHR (NESH B WIENA) 2 HHIC & TR O EOFIIE (AN IR L HiPH
(TF—/3—) BEXU Table 2 XU Table 3 DI NTOHEE /T THR L7z RE D FIE (@ Z 54 B X UHE

PH (REENT ). #8725 7 3R DT — 2 B3,

The solid line with a triangle shows the average, and error bars show the range of RE, which are replaced with the
estimated values obtained via NA or NE for daytime and nighttime. The solid line with a circle shows the average, and the
halftone meshing area shows the range of RE; this method is replaced with the methods in Table 2 and Table 3. The vertical

bars specify the data acquisition rate.
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Fig. 9. LI (SAP) 3. & O 155 H (FIY) OFVERER L e R (NEP), #8—ER (GPP) 38 &K UVERERITI A (RE) DAEL 2 b

Interannual variation in net ecosystem production (NEP), gross primary production (GPP), and ecosystem respiration
(RE) at the Sapporo (SAP) and Fujiyoshida (FJY) forest meteorology sites

175 71& Hh NEP OH#EE /715 DNO7, HH - K[ & 12 RE OHEE /575 NAOT (SAP), NA21 (FIY) TfFbh iz
il 7 ffEEIC A o 7235 E O, ARRIEREHR (SAP: Yamanoi et al. 2015, FJY: Mizoguchi et al. 2012) D, X I X
UL —/N—&HHD RE % PPFD — NEP D% (DR. DN, DJ, DB) 7 53R 72155 DO MH s & UK - e Vil
The bars show the values obtained using DN0O7 for daytime NEP and NAO7 (SAP) or NA21 (FJY) for RE. The solid lines
show the values reported by Yamanoi et al. (2015) for SAP and Mizoguchi et al. (2012) for FJY. The cross symbols and error
bars show the average and range values estimated by DB, DJ, DR and DN for daytime RE.

KT U7z, BEBIELAT A4 GPP. RE X ZNhZh
1.34, 092 kgCm®yr'. BEBIELZIEENEN 118 BT
125keCm” yr' 7257z, FIY IZ4EFET NEP, GPP, RE X%
NZFN T 047, 174, 127kgCm” yr' 72572, FJY ONEP
&, BME A T ERRZDBELRTD SAP ERIFE > 7z
M. GPPHB XU RE X SAPICHERTH D KED - T2,
CNETOHEEMB X UHBROMOLLIRICK D,

SAP B5X U FIY TRl EBI U T Iv I AT —4
MOEERDZ T L DTERVHPD RE (RE,) #EE
12K D NEP, GPP, RE (kgCm”yr) 3 KR&E BT &
Moo, Fig. 9 DN T/RE NI BEERAE & i d
% & (SAP; Yamanoi et al. 2015, FJY; Mizoguchi et al. 2012).
NEP (& SAP, FIY W9 NEBERME KL D HIZKE L. GPP
WFHHELATO SAP BX U FIY SIS, HELK D SAP
D GPP IZHTMT/NEhot, RE BEERIE L b/ NEH
S Teh, FRICHELLD SAP ZSHE LA AL NI, BE
HEIE SAP. FIY W NE HH NEP 13X (2) DE A
AR, RE ¥ —X>EIick (4) OBz HERE
LTHOVTWS, InbORIEHES T T TRLUHEZR
B3HIHH LR ) OIEEMMNEER, 7 HH S0
21 HOT7T =%ty hZzHWER (5 OBEY L =Y
ARXDEZNEFNKRELMEZRT (Fig. 2, 4). NEP &
WD RE DFEEEZT 5128, RFEINTIZEERD T H
INEWEER U Tz, ABFRICEWT, HH D NEP, RE
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MWHNCIEZNTNOERZHENCTET ENTER
M. GPP & RE D2 TH % NEP X ZTNTNDWEE T
B8, #EERAESHRINREEE, THickEL
BRGENRD S, BEE DT, HAREEHMRIN
TWBH, HELED SAP X RE DHEE AR OBE R K&
{ZIBHEREE STz, TDXIIC. TNTNhOHET
FIC KD EWVIIEHETEZD, BEBEOY A b T EIHEE
TFHOEWVIC K ZEEOREII RS, SHEEO K-
F—ZICBE U T, BUEE HEEEOFR AT D R E
INEIN S T2DIE PPFD & HHIO NEP Tl IEmE A AR
SR ERMD RE TREET L= A FE o7, o
AR T—ZMICE > TRELRZ RN DB, £
NFNDOTF—Z T, FEICXBEVORIEZIT>29 X
T, Bl E B RIRT 208N H 5,

HH1o RE %% [8 & 13 BIIC PPED-NEP DO BfEh 53k
% D XA 7 (Table 3) THERE U Tz OHEE E O #iH 7&
Fig. 9 DT T —/\—, ZO¥fi%E X HITRT, #HES
FIC K5 THEIREVD, SAP DIE. D XA TDH1Y
flilZ(ZIF RE & NAO7 TiTo 7z & [A%5 T, AdoD
RE OHEESTHEDOWEBI NS oz, —J5, FIYIE D Z
A T CHEE LS. 131E GPP 58X U RE X NA21 TH
O RE ZH#EE LGS KD /NE o Tz, SAP LI
DHFOD RE HEEATEDE N X BHEBIIRNEN ST,
HH O RE ZEHENICHET 2 HEN R OEIRTIE, &
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DITEN N2 HIWT 5 L3 TERY, IEL, K
oK & RE DBFRAZHPICE Y TRIO L 5E, &K
W7 CHRE LTz D 24 TOHEE 2 W THEE., H
95T, BRFHEL TOWB AN D S0 E 5
O DOMENC RS EEZ ENT,

4. ¥

& BE LSRR TR PRI K & < AR S M2 b
L7z SAP &, HMEHEDO K EEZIEDRENEN T
WA EERIM D FIY OF— X ZHW., #illH % Wi
TEICHNWE TEDEWICE > TNEPHBWVIEREBXT
GPP N E DIREZA{ T 2 AIREMED B % DD HRGE U Tz,

NEP I AMFEOFRTE R LK DI, MEHEER
H9 % 7z D EaRIC X 2 MM % O FERFE A EZx &
IKEREZEL, BABEEZD SAP DK S ICEEN
Wl T BAHEM D H D, DS, MilEEFEH T 3
RICKDENELCENVKDICT S8, Look-up Table i
S H ¥ b (Falge et al. 2001) BHERE N, BIEILLH
WHEN TV B4l — )V ReddyProc (Max Planck Institute,
Wautzler et al. 2018) 2 E TE AT N T WS, z7EL, C
NEDOFELRMT %7 — 2 OHIHRB R T — 2 ER T
B Ko TR R 5728, KBEED S OMIF%E
FIWT NEP #EE 21TV HH5ET 2 /52 B ET 28D T
F7aW (FHB 2004), KGEZEL O SHEEL
NEP #iffil7Z17 5 Haicid. MilEz BT 2751 X
BIEDOREFEEOIEDRELE EZ 5N 5,

RE OERAEZ R B T HITIZK D RE #if & Hp
@ RE #E5&. GPP (3 HA1d NEP #ifif] & HH o RE #E&H
RETH 5B,

[0 RE i Tl HiREEHEE 1< WV 2 T8I #ES
. BIE7 L= ARICHANERRFICKE REZRT
M. ARFFEOFER T, WHEICKEZENIR L, [
REVERT 270D T —% 1y FDHIRIC K E RIEL
Teo ARWIZED 2 DO A+ Tl AR DEND/NE D>
feDiE, KR 25 C UKoz EMHHE LT
EZbNB, 7T— 2ty MAMOEEICIZERE SR H
BRI, HIROHENENY A hTik, RNick %@
WICEEET 208 NH 5, HHO NEP i fEHEE I
W72 IT K 2 3O E A AR T OHEE A IEE A A
HHARDOHEEM DK 1.6 £5 T HELATD SAP & FIY (A%
DFEfE>Tz, £iz, SAP OFIHLZIE ZDEN T HICKE
{7xo7zo SAP ZIHELIC X > T, HMEED K E &ML
L. SHICHMKRDOY T DEENRELEIML TS,
—HEROBGEENZE LIz LIc K> TEMREL A
S AR S %, HIRNIC X BT A DRI
KXo TRELEEZUREMELNDZ T END, BEFHDT—
ZDO5IHE, H25WVIEHTITHEE ISV B T2 DO RER
DFEERFITIE. VA MARNCHGEET 2 0 END 5,

HHDOREWE., RE., GPP TNZIITHET ZH, #ET
HDOHTHEKEND 2D, ZOMEIIKEV, EFRO

HA O (X T d Kok #2R & U THIS N, Brooks and
Farquhar (1985) 1%, HET— 2 5H0OM I HHINT %
EIEDOMIHEE KN T2 2R Uz, G FEA
KLz O gE ATV %, Wehr et al. (2016) (E1H
ETR R HEMERRZNG L L, FMiAREZHNT
Hio RE ZH#& L. HHO RE K FZ2RULTz, £,
Keenan et al. (2019) (&, 7T v 7 A7 —R=ZHWTHEK
DR DT — 2 h 5 OHEEE LA i 53K &
H5HHODORE Z% &1C U7 RE HEEMEO NS, HH
D RE OHIMDEHI B L CREZ A SICX>THRES T
ERRLTWVWS, 272, 2o IE Y1 McKk->T
RELSHIZ STz, RFFETIE, AR A T DEVLL
AT, BELATROLLEETEH RE OHIfIAK E < Bx 545
BHBE SNz, BEMEI D RE 2RI 58 2 ENEET
BT ENRENTZ, TOIHICOWVWTE, SHBREMZED
BREIND B,

e

AWFFED—BIE ISPS BT EL TP16K07789, (W) Ak
W% - Bl RMR AR RMfE 7T a7 b GR
REFE5201802) DHIEKZ 2 TIT-> T2 R TH % .

SAP BXU FIY ¥ FOEMBHNICIZZ < DEED
ROBEBHDE LIHTONT WS, KRR G
FiORAE—KICIE, WY+ OV H EFh SERIS A
T LDEAKG, T—2ua—HHTrar S L Ty
I AFE T ST LS. FIY OIS o % k7%
BRMFR S IFZEAT M SZ AT O LA 3 = I3 K Bocifa s
W22 O HHR—BRECIT 1Z SAP 0D B3I RS i 21 oD 8 ]
EHS T2z, £z, FIY TRRILZURERBIRIA
72t (BE LI RE SR OhE R ERZ I CH ET
BERB DRI ITA Nz, TS DT ZITON S O
BeMErRRLE T,
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Uncertainty of the estimated carbon absorption and emission by different gap-filling
and partitioning methods:
Reanalysis of the tower flux data obtained from the Sapporo and Fujiyoshida forest
meteorology sites

Yasuko MIZOGUCHI " and Katsumi YAMANOI "

Abstract

Flux observations using the eddy covariance method have been conducted with respect to various types of
vegetation throughout the world. The flux data obtained via these observations are used to estimate the net ecosystem
production (NEP), gross primary production (GPP), and ecosystem respiration (RE). Various gap-filling methods
estimating the NEP and partitioning methods for estimating the GPP and RE have been suggested. To understand
the differences between the values obtained using these methods, we compared the data estimated via these methods
based on the flux data obtained from the deciduous broadleaf forest at the Sapporo site, which experienced a major
typhoon disturbance, and the evergreen needleleaf forest at the Fujiyoshida site. The difference between the values
obtained using these methods was large, especially for RE. It is important to estimate NEP, GPP, and RE using
various methods to completely understand the uncertainty in the values because the influence of the methods varies
at each site. In addition, we estimated daytime RE by four methods using photosynthetic photon flux density (PPFD)
and NEP. The estimated daytime REs were different for each method. The differences in daytime RE between these
values and RE estimated using nighttime data were dependent on the characteristics of the forest. The difference
was small at the Sapporo site, where large amounts of coarse wood debris were present, whereas the daytime RE
estimated via the regression function using the PPFD and NEP was considerably less than that estimated by the
function using the nighttime air temperature and NEP at the Fujiyoshida site. This suggests that estimating daytime
RE is a useful method to evaluate the influence of leaf respiration to RE.

Key words: ecosystem respiration, gross primary production, net ecosystem production, period of a dataset for
regression, regression equation, tower flux observation
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