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Abstract: Forest ecosystem is an important part of carbon cycle in terrestrial ecosystem. Forests can regulate
CO, concentration in the atmosphere and it is of great scientific significance and application value to conduct
carbon cycle research of forest ecosystem for better understanding of biogeochemical processes and coping with
global climate change. The eddy covariance technique is currently the most widely used CO, flux observation
technique in forest ecosystem. This paper summarizes the main achievements of CO, flux in forest ecosystem

and discusses some representative results of CO, flux in forest ecosystem based on this technique. Current
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studies on CO, flux in forest ecosystem mainly focus on the following 5 aspects: carbon source/sink estimation
of forest ecosystem, calculation of source area/footprint of CO, flux observations, dynamic characteristics of
CO, flux and its environmental impact factors, extraction of phenological parameters of forest ecosystem based
on statistical model, and impact of climate system based on mechanism model on carbon cycle of forest
ecosystem. The main conclusions are as follows: The forest ecosystem is an important carbon sink of terrestrial
ecosystem. During CO, flux observation of forest ecosystem, the spatial representativeness of the flux source
area needs to be tested. The carbon source/sink status of the forest ecosystem is affected by tree age,
precipitation and soil water content. Air temperature is an important factor influencing carbon cycle of forest
ecosystem. Future studies on CO, flux in forest ecosystem should focus on improving the accuracy of flux
footprint model, discussing the contributions of different stands to CO, emissions, and establishing a parametric
model of plant physiological process by combining climate system model and ecophysiological model to predict
the impact of climate change on forest carbon exchange. The study of CO, flux in forest ecosystem at the
regional-global scale will focus on multi-site flux and integrated analysis of long-term sequence of
meteorological and flux data, and discuss the climatology characteristics of CO, flux and the spatial pattern of
carbon source/sink to better understand the carbon cycle of terrestrial ecosystem.[Ch, 1 tab. 64 ref.]
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B AR 0 b R AL IS BT R 1) e B AE L AR B, 4 b AR ] T E (https://www.bge-jena.mpg.
de/bgi/index.php/Main/HomePage) 1.4 CO, i 2 B Al G B il A s A 44k 17 5 fili

£ CO, il f BG40 7 1 — R F 3 H AR fb . A Ry AR g bE L &0 i f7 . HorpaRZe bk H
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K& B H BEAILY B it & JR i = Ehr i ) H A a B A= H i A 2 280k & 2l il 2z —, JFH
FIATRADFZE RS, A RTE 438 & 2 T sk FE KT 80% i B LA 25 IETHJC%? P, KIM %04
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RS A, S RAE B R B 0 — AR R SR A R £50™ A (https:/modis.gsfe.nasa.gov/data/
dataprod/) . 4i 9 1 T AR 25 ZR SRR 1 A 4 B I 6, TG b 1T 3 OO BB, T IS AR
AR RBUT JR SR E A S R GE CO, s AFEM, AR FE AT A B Sl X S A AR A A i 3

4 HMAEXRFE CO, BEHEAFR

WA R GE CO, 38 5 WIAERR T F T 408 CO, i it s A8 LB RRAE AN, IR AL SO0 I 440
FaE A S A (G AL AL, DLECKE CO, 3 5 IE A A b T 2% 38 (ground reference
data) #5453 th BWIAE ™ T7 . IR ) A R S 1R BB, TS SR, HESh kAR A
BRGAGIAEEA 0T, TR RIS E CO, i 5l & 3 28k A: 8 RGERAG AT 1Y RUE 4
4.1 EBETFHITEBNHFRESRES CO, BEMR

BT IRBIME R GE CO, 8 NI I SE AR, BV 2 /4 1k 2 R A 100 45 ek b A7 A At A
B, FEAAIER YRR GG | B R R0 R AL . S E i R RN TR 25 ) 2% A 7
G IR E T e £ B TS T R AR A B AR R SR . CO, SEEAE TN . CO, 38 I {5 1 K
BHE 38 LIIES . RICHARDSON 2691 fiff i [ Pl 12 ) 22 0 S AR bk CO, il & (GEP/NEP), & T4 fsfs
RUGHT T iR RS RS CO, Ml H X 2B AR MR, A 2RI R S I KR A S R
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KBERKE, GU S I L THYIREE G VE YRR (phenology model), #5325 T 5L H S
A7 77 30 min MR Ee KA, HEBUHBh AR LA SCHERT E] 5, SRR R R A B R SR B, Ho
By Bt EE 0 . MEA I BE (pre-phase). K & B B (recovery phase). £ xE BBt (stable phase). % Bt
(senescence phase), Z 1P Bt (termination phase), VA MITEARKFRKE | AKFP G A KBTI H ML
TS YR AE S8, NTU S50 (i F [ bRl 2 CO, i@ e, e T Ay, 437 TdeEekAE SR
4t COy AR IR R L, AR BT 43 BT (8 BRI 153 s (%) i e S5 0 A 34 SR AR A e
5. GONSAMO %) fifi H [ P 1 M %, 36T — AR Ltk 2 5 pR %R (double logistic function) 7347 T
Jb WA A S R G IERHE, JF H T8 BEdE (NDVUNDIL) & T — A8 e 5 (P, 7845
AR RS RO A 3 SIS IE T, 1 BRI Sl O R T AR — B, SRR T
AR AR SO P L R . LT R SR T A Y R IE S B BGA A R 2 HA W sk BT,
e AEXTFRE A EEL . D-L LA S-G IR LM, 75N TR M4 BERL G N F 5 i, MANCUSO 45
THE T N T2 M AEMBEAY Olea europaca gt BRI AWE J1, 382 YN 25 S 1) %455 il 228 190 46 X6
HEAT T I, TR TR S AN A A R B T Y A, O HLEE ST RS B T AR AR A ke A
KA Y . PAPALE 256149 ffi ] EUROFLUX 2538 2 508 ok )11 25 4 28 W 45 B 480 2§ (neural network
simulator), 158 T R 78 1 P AR MR8 B A9 2 R (1 kmx 1 km) FIFE] (B 4855, AR TERR N RS 3B 62 K
FHEK (232 J8). HE EW A THEM G A, ST EEEMN T 3 NARAES RS Bk, i
g ) /Y CO, M MR S5, RN T ML I Co, Wi, S5HRFEM . ZHATT LN
WA S R G CO, iR, FERECH 0.75~0.86, iR 1k 35 m B FH T AR MR AL 25 R G i e AiE
SHARBUNITSE, —BGEIERIZ 5T 1 A 5# 2R LM 12 4 sR A0 CO, 38 BN 5 8 E 17 100 & 4
B, I BAKYE LG 5 1 CO, il 2R A RPR I TSR 0 A R A WA B B . X S8 7 i 0y o S 3y (18
) FE A ROR BT . B TR IX S 2, WRFHEARBIR, IR R A E BT 1 IX
o R 2 Tl A G b IX . GU SE0Y F R BRI AE L T CO, B 3K Ry g, JfF HEr
XTHE RIS LR 0 T 240 b Be, R BA RN G — . 4k, FE EBEAR
(1) % &, MODIS & 8% & M BHIE TAE B8 T R0 A 7= i Mg g b 7= ) S5d A gl ™ i, Hop
WAL= TR iR 8 d, ¥ g A ™ 0= b R R 1 el J T 3 BRI 5 b e O U 50 1) 52
NEAERRZ, HREZET T LARA I Sy RN ™, F5 55 A [ I 1 R Hl 1 3 4
PEAT T AR AT, UCHTERMA R R GRS 7 TG A AN S AR AR A8 oy RO 223/, |
Al T A AE S RGP BRI RAE = 7 o XIS 5P 532 SR AR T8 o ORI 450 B T SRSl R 1
TR TR SR B DB RRAE , DA ISR 2R 565 Mo T SIS0 A 7= T R I — B g, A
S RN T b AR B A A A B AR S B S UL B G A UG E T R R B e R
MRS PRS2 W) T )R ISR CO, 3l 2 I Y RO [ 4P,
42 ETHNEEMNHZERESESE CO, BEMR

BT A A B CO, M BB 2 45 b T CO, S B 4 . CO, EL TN . CO, i &t
B A AS 5 2 SRS . RN #2200 R W A PR R 32 B AL B CANVEG BEAI | CANOAK A& A |
CHANGE %4 #l BKPF #1653 fi g %518 B FLUXNET A1 [ 3 5 (99 1) 163 297 R 6 3 2 W00 45
FE RS GLE P2 I AT T A SRR, OB TEAE R ZE R R B T S S b AR N — BUW S
M, BRI AT AR R A A A A SO IR AR B U 25 5 . LAT 46 LT CANVEG A 92 [F b
% R B FE T RARAY CO, 3 1 /A A7 T AR AL . MEDLYN 2504 BL 3R Sh A 5C R 48 CO, 3l 12 i
BHEVEAE T — A S RGE AR AL, A H A (1) S 24z 7= J1 B R (sun-shade GPP model) 26 LA 4F,
2 EAS RGN AR (RE model 1/2) B35 - e (1% I W AR AU RN 356 o [RYSREAY , p 152 31 R R B
242 Picea asperata PRIV P52 S BRI R AR 58 2 RIS AE R RGEMELIE L. BALDOCCHI 461 3§
AV HERIE CANOAK, X — Ml & MM AE R R G AR ZIE Y COy ACH AT T AN [R] B[] RURE fry 6
L, AHAERBERKESEHEMAESRE S KRINBAEHMEE, FERINERFNVKEGEN 1d &
i A B RGHE COy S H i /> 5.9 gem™2, PARK %9 fifi Fj A= ¥ b BR Ak 2% B 78 (CHANGE) R4 T



600 WroIL R R K A R 2020 4E 6 H 20 H

1998—2006 4F4 [i1] P {1 #1345 FR FOTE A Larix cajanderi A ZSZR 58 5 KA 0] CO, 28k, DL T iz
RGO AR o S IR R, PR R . B RGE CO, 8B S L ™ 15 YA
X%, H IS KRR IZTE AR AE B RS CO, il Y R 2, XIE 2857 i F 3 2 55 W8 I 54
i CLM AR, 1HE T TR WA HRMAES RGN W, FRgREN . TREEM TR, £&
RERBWPA T BMETIET 76%, KoFMEm TS RGEREAFEE S . CHEN 265 fifi i BKPF %
ARUTFI T Hp [ 2R AL T AR AR AR AS B AL B AR A S R G 5 KA CO, 38#ie, 8 T KRR CO, W%
FIHE ST, AFEMO RIS SRR 22 5. SHI & i 2 2L T R A RS T R
IRAMAEBZRYGE CO, iR, WIFT45 RN 762003 4E 5 H % 2007 4E 9 A, dEHRUES CO, 8 f20im
TEATEAF ARG (R? = 0.734), 2555 @450 JE T 2 AN PbRA: 25 22 G LI 3t 55 20142015 4 ()38 1 X
D A B, 1] BEPS BRI 2 AT AR S R GBI = T . ¥ CO, S A 25 R GETF I
SRR AE PRI, S5 R ERWT . (] BEPS BEAY A BIILZE A AF AR L T T B R TG A L R . PR R
RO 2011 AE0ELILAEZSYE CO, Ml A, T RR S IR MY FRILFE AR, X BEPS A5 A 14 S
SHGEAT AL, G5 REI %7 kIR GE T ARSI K B A RE ST o A HE AR SE S ) AR AR B T
IBIS AL 34T T 1960—2006 4T H [l fifi M A= 28 RS S 23 48 S ARRIE R 3, ARG e | /NY%
T FK L A5 b DX ZR AR A S RGBSR B BRI . F M F IBIS AR X} 2004-2005 4 K /N 2% %
U4 P RE B R G A 7 T HEAT T R AR, ZE IR R . KNS e BB B Y A B R A T R
494.7 gem+a”t, EEFMRLEFZRME . ERFEAFEC [ BEPS B HT T A 1L AR R X
FRMAEERIRAE =T, AR T RS BUE 52 W AR A 7= S B2 N . DL GTF CO, il
) AR S ek R 32 22 AT BRI, AS [] A BB o I T AR B . AR AR /K S A8 IR R AU RS
A, HEZmHLHIE 2. M5 EX R CO, @t T Hmimy, NixAEsf oAl S b i LRG0, %
EAKSC, AR RSN E SRR AN Z BRI EAERCY, 3SR CO, EEFR, IR RS
TR FIHL AR 22 SIS UE Y 77 AT AR AE S R S8 CO, i Tl
5 gihERE
51 %it

P Bl AH DG HE LN R 402 H TN FH i) 12 I ARMAE R R CO, Sl A, X R 50T DL E 0
FRMGTEZ G KA A, (HRTER R R GO AR A S R S8 CO, il i, 752t Ry el )R Ay 2
PR DD b JRURUIX SE A BE AT A . R X C O, T8 F W 45 S 55 R4 00 B2 (14 6 T i - B o i s okl ot
AN T I B T I S B 5 100 A T A A o

PR RGE CO, 3 1 U5 X AZ I = B (R SE M, T $8 THT AR O ) B 2% 2 B i Y X1
EEMEKE., CO, sl BRI EAEPEMH . AMEYN 4R, BARERHEHRE L 30 min i
CO, il MMEZ R “U” JWRHE, HEMESREAARBE TICAIERZRI NI, &I FF
WEAEFHAE MBRIR . AT AR BRAR RS CO, 18 2 H REUHL7E S b if 7] = Bk B eIk,  BPBRILCAE
oo B RS RGER 2 HAD S AR S RGE RN E SRR . ARMAES RG KA E 751
W Ae 7y 52 B HARAE R . WS . BEOKSE 2R R A2, AR 2 T R 1 AL

FRMAE B RS CO, i B Y A 3 B4 i T CO, 38 5 B E 100 AN T 48 1 W e R Ak i S B, ARk
A £ R (R A = B 5 G R R RO LR 2 A AT . T CO, 1B il S S AR
B R CO, il A B2y 0], Geit AT S I R I SR R B G . AR FRE . 4
KEP L ARFFHMEE R AN CO, M KR, TR CO, i FUE /B2 <
fEEHS SEARZ ALK, AN JR RS (1) CO, 3 2t 1010 75 v A DA 224 M B R A B I DU A B Kotk i,
s SR . RS KRR E RN

B3 SR AR (14 4 B0 AR A S R GG PR I 1 T B, B e SRS R e UL B 1)
SRR 96 I = AR TP 7R B R ) G A 7 R b TR S B 2 M AR S A, et an i RS L 4
o PR i 5ORIT A — F M i 50 5 32 SR A = it T A B E 98 bR A RS XL CO, 3 = A S M S 2 )
NS
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52 HMREE

FET IR RFE AR RMAE T RGE CO, 8 = AT 5T 0 FRARAE S R GG P o S A 7 X =%,
S AT )1z BRI = SO AR F-Br . TR 1 CO, 38 it LI FNAIF 7Y 43 B 2 30 A Al
KA R A2 TR o AE R T A2 W 3 A B . R RAFH AR R B A R R S,
CO, i = AR 1Y 5T 5 A o FAIIR A A MK IR 2 AR CO, il s T AT IR Z —

PMAER RS CO, S BRI S T R, AR R RMAE S RS CO, Mo
N AR T R CO, 38 A2 PR 0K B R SR SR A 2 R G AR R MR A3 X KR CO, 1Y BT ik R
JE, G55 a GO Bt A S A A B R S B R RN B R I 2, R R AR T HL
A=A R0 55 AR Sy 222 A X BRI A 48 A SE ] o P T [T o 3 X R HL At DX 3l o e o2 R g f At 1 AR T
5, K-k RERNAES RS CO, M m MR AN CE Zul Sl i, AR KB RTINS 5
B, FEGHE CO, T ARBFHE SR IR AL A 25 A Ry 8 T AR SR S AR AT 5 T A kA A B
Bl B AR = AARHE A, [ CO, 3@ B 5 XU AR | AR 28 A PSR 55 b R R e A AU 2
G, WIRRR/AERG . el . VB HRMAER RS CO, sz, JRAl il iz FE X AR 2
ARG CO, Mt A T N 2 oA R FE A9 T W) o

P EAS I EENT R T, REBEMESRS CO, BRMA WS+ SaTr . B 554k
P, IR A B R AE S R ERRAEARE M, RN SRS RS IReIR R, PSR A SR -
MR, AN R . RS A S AT RS A R R S KR S
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