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Research advances in ecosystem flux. ZHANG Xudong, PENG Zhenhua, QI Lianghua, ZHOU Jinxing ( Institute
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(10):1976~1982.

To develop the long-term localized observation and investigation on ecosystem flux is of great importance. On the

basis of generalizing the concepts and connotations of ecosystem flux, this paper introduced the construction and
development histories of Global Flux Networks, Regional Flux Networks ( Ameri-Flux, Euro-Flux and Asia-Flux)
and China-Flux, as well as the main methodologies, including micrometeorological methods (such as eddy correla-

tion method, mass balance method, energy balance method and air dynamic method)and chamber methods (static

and dynamic chamber methods), and their basic operation principles. The research achievements, approaches and

advances of CO;, N;O, CHy, and heat fluxes in forest ecosystem, farmland ecosystem, grassland ecosystem and

water ecosystem were also summarized. In accordance with the realities and necessities of ecosystem flux research
in China, some suggestions and prospects were put forward.

Key words Ecosystem, Flux, Micrometeorological method, Chamber method.

1 5

o

MEAREBHN TSR, CHIR T —AINESREN
B EW R ERR IR, EREER, £ EEERD,
KEEEGRSE. K, XA+ CO,.N,O.CH, FRES ik
EHEERN, BERNERNERMERSEE LY —4
BEREEP ALIFBRARES AR B KB E 0 H
B, T84T CO, 1 N,O BRI SR 0T B IH%E Rtk
SE M RTEER . L R B A Bt 7 BB 4R M 0 TG IR AR 16,
MEATHSHRESETER MK AHELBOBF KR
HEEMEMERE ERAXTREFRNGESIERKRE
RETHARESZEMFRKE A % CO, BRHFIRIY,
TN TFARAESRE LR MY B R PO8 & 5w
RERMGEEERRER WHGE . 3L EFRERYE T
SERW ELTHEFESALEERNERSERIBMNE
L, BEAGHMEE TES AL BRO TR TIE, X RN
EXRRRE REESERE EFEESREMKEESELES
AREBSRAELERMY CO, BR.N,OBE . CH, & i 48
BEH TR RS BT T IR .

? ESRGEEROBTSHE

B R RE, e et R Al — e R R
i PR A R A R IR A9 AR O A R B G A ]
AR E—-FE R EB RN EL, ¥RKAER.
EMESEEN LR HY- KK EEWYRAEL R
SEF, FEYERHEERIEFAEHHITH, BERRE
RE. HR-AREAET AR-ARRE. - SRR 2R
KEAE E-KSAEED Xy R IE MR
SENEREARELGAREE MV ER EFE SR]0E
BENE AR RFTERHNESEERENLE- KA
RS- KA R A - R 5099 R AN 8 B T R
F X ETHEENRMYERERFEFTES ARG
BWAMGHAR(ER- KA A EREBE-RKKATHEH
Bt ERGERAERGER), RGBSR (Rt
* ER“+H"BHER ST H (2002BAS16A17) E R A KB FHE ST
H (30070603) . £ 4 e W BT H (USCCC) ME R MOk R &
BEAEREESYEIMHA (2005-01).

» » BIRBRE A
2004 - 10 — 28 W4, 2005 — 02 — 28 3%,




10 ¥4 KEEF ESEGERTRHR 1977

BERAZSE)ZHERSENV).
2.1 WHEG
BN ERYERENEREYEER, £ TE L8
funt E RN G MR VRN EREE . ERENE
FEOE, @R FERKHEFSMREN. KHEH MR
BEESHFT 0.3~0.4 pm, HEFEF; B F LT
FEAHT 4~100 pm, HKIEBHXRLIMEH . HHES
FEMBHNUCOER RECEEE TR LMEROA S S
T4, BT AR e e R R s B ),
2.2 BRAEHNEL

EAREDEMENHREEHGEE)RG T, BT H
ESHINE R TZS MRy B3R, XR M RETRE
M REERLET, 2k £ R R R, IFR MR R Y B RGE
it BRGAR SRERZEMIEL, XA RSB R

24 49y J5 BB % A R T R B o B BB B O v A AT
KAFA I, KRS58 B B, 8 7 b 8] 1 5 5 432 7T AL
WG BRSSO E B R I U T 69 K 2B R IR
BERIEL, XM BB AIERER AL,
2.3 HitAEH

ERSBABWTH, EREHELEMAONERT, &
WEMKIZELER —TEESE, =EUN ], AX#H
YIRS A& sh i W R B sh i 1% 5 . B (37 B+ [ o 2 B2 o BT
BRI RAE A EER. IEARMITHTREESR
SRR A IE I, fKHE M 3K 1E] Y IR B 4R R 4E il 8
HIT R
2.4 YA L

GERMESEAOMBE- KL LW K2 EAETEY
PREEYREEKER.CO, 0, CH, F K. XEY R
3 B 2 R A B O B VB 2 B b T AR e S s 1Y),
mco, AiMBHEELE—-MTESHRE CO, MITHEE,
RS REEH CO, MBI B M AT ZR(REBERK K
R R EY K F) 5 KA ZIE CO, i A45],
2.5 H,O#EE

HOBREBRESEZHKBEALIEWEESTSH A
THREMBERTSAMES KENERE AR EERERER
HERMEYER =4S, ZH MU IEER AR ERE
REREE TR ERBKEWEL, HetE Ly RMERE
ﬁﬁﬂ[m.

fith- XS ELN HO AR EE R WAEBMEITR, T4
SARTBKENEL AR HEEEBRERTNELER
HEYHEERLR (HEERESZE P, X FL 518 HE,
HEAMARSSENE LORABRREMHEAR K Z M, 7T
RETREVEEESREMSETERBERFEEE X HE
Ko B ZE M SE A R ROE R BY.

3 ABREBEEMMBESER

3.1 £EREN
20 42 90 FE R HA, R XM A A ER REE T

BY CO, ARMMB L MMM AT EEHTRMNELLT
W, FAHB RPN, ARMT KT EERN SRR EESESR
AR RS EE.

LRBERMNT 1996 £ R, B R XK S LKA R
RE, EAWREHREERNRREGE AR ESELE LY
ARYWERETRAS. ZFEZIXERET . 2EER
MZEFFHMIT R, F AFAR S ETEE LK, 19
FH KR4 EER B BE SEE MBS 4 BB
SRR REWF ECH R, PR ER K RS
FU 2 B R R R - P AR R R, A R — e AT
TR s 2 A I A MU RS H R 3R 100 B BF RS
B R 40 AR SR M & LR E, A, 70% i 5
FERIEETERE, 0% MR EMET XHBE LR,
56 % I OHE FE PR O A4S B e 04180,

3.2 KEtRRER

3.2.1 MM BT 1996 F, BRTHEH 2 MR,
BEIH B KM BT E R E RN R IR R
KL, CO, W B M 5B 68 F JF Bl #6334 PR O B O 40 4
CO, MiExE, BUrfE HMNSNITRERATEE —.
FAREEIEA TR, ERRFRAZ [, R W HHEEY
BEUBHITER. FHPATRENEERELE CO, 5
SR G, SEA IR O N L TR R P BE R R (257,
3.2.2 BRNM BSLT 1996 48, TEH MR FFFTERM AN
CO, LMARU BB SFE(ZREMBE)MEH . BLHM
W 4 FRAE P E SR b, X R AR A AL B 7 15 HE R TR AT BR
WHENEBRTR T HMERARI T KA ERES
A3k B ER AR CRF. AT IS B R M R S5 A IR BR N
B RN EREERENRE D, SRERFER
FEPEE BT LENTREETE. WM EELE
B CO, (R FORMMAERS, HEE. LA 2,
PR 3522 REMEE K 9 AN EEE A AR5 4],
3.2.3 BN BHERMERIGR. B 1998 FENHFHE S
MEERREEE, CE2MAKRY 40 MM K, BxE
A 25 A, R ERMMKX 15 4, BFET W AREBEIRY Pure-
rua 2| 3% B A9 P RLER DNk IR 4 . T T 2000 4E B2 M E,
HATEADMAR LTS Z N TS EHNETEELR
FIL A B 38 T BF 55 4t AR 5 AT, B 4 A 4 o 0
TR T WA HAE S RGUR R AR, Bk X I
KR RSGE RAEEBRMARBAEREMERHR A
8

3.3 FEEMAES SRR MNE

FEERCAMESZEERREMHFRNSE, ERLUF
BAES ZEPHRFE N KTE, ISR EWREMEHE AN
FAR/AHEAEENTEEARFR, #TREESEZES K
(8] CO, MKRGARAMMB R LE. B, #HF 6 4
HRSM 16 MR/ AR, EHITRABEEN
e E R, FRESZABRBEAMKERIBRNESTER,
HRGW BN KA TR KSR EFRERE.



1978 N B &%

P

or

% 1 16 3%

RAMBSEMR P EAE 4 PEREad THEN . AH
W TR 1 MG 1 MRE(BHOETRE
KB I6AMHA/SHABERMEBRE T REFEMK
H B B KESETEEREY TERNEETRE
CO,~CH, \N,O ¥ HERC I . R, 388 1 3l 386 o Py € o 0 1L B
FAEMAESZEMSSOERUHN, HFEEIF RN E
o B B SL A TR T3 AT A4, ML SE R B o ik R

4 EBRGEERVHETEHFRHE

EXFRERMHRTETEQEMSEFENER
B2 Hoh S REFEFERISIREAERE,
Rt R VEE ZERIHFEEBFIRUIHS
wECI M BRI,

4.1 WRBRFERE

PSSk E T I i R B R DR R B Sk
REMKBZAENERE. BT ENEREZHREBAIL S
oA E R BT, BERXIHEYTHRRE,
XE, ERE W E LR RSB0 58 R T s 2
BT 3 R S 3 Bl (3
4.1.1 WEMXE EENATRRKNER, 20 #4280
FRERE CO, BEPARAT RF\PELHBE, THE—FE
R ERBEERE F, 28

Fg=w-pg
RF, w HEENGE, B w Mo, ERFHR w,e, kIR
w’, pg ZHIAIEA, EATAER.

Fo=wrpg+w' p,
R, EFERERE—SE L, § R E R FE
EEMRSEETHE R EX —SE LAk E. £
SEFRBf S, BT EE 0 LHF 2 REE R/ —RK
BF 1 mms™ ), MEEZEMD, B, w, o, BFERRER
AR (H)MFERER(E)RITHSR. 23 madH X
AEA:

Fe=w'p,/ + (pgrp.): [p/o+ po(1+ po)] E + (pg

p) (H/cp) T

R, oo Ml o, FHABHBEENZEE, p I TER
SFi(Ma) 5KEM P FR(Ma)Z t, 0 AKKEE (p,)
55 EE(p) 2, c, AZ M EELS, T RRE. H,
E.o.T Y REEREK I B80S EEEH KSR
(pg VR R ] 0 £, 45038 U0 ) 45 SR W] 3R 15 W30 5 . Ak 1) 1
MSGEERAEL.
412 ETPEE ZRBEINRFIE-FEEFEMK
TEEREEZSEMEERZARS S BERUIEN
B XBaeBd S AENEEYH, NE LRI @
—EBEAHEARTHEE R T RRN .

Fg:% i ur(pg~ pp)dZ
Ad, X AEXRFTRHSTREAKPRE, v BKFRHE,
pp AHHAFRE A E P EU LG EE, BFRME.

R, u.pp F o B 0[43 55 AL UM W LT 2 70, (6%
BB ELRRAF R T MR T/ T T, A<M ER
BRTH TR

Fe=~ i w(pg— pp)dZ

X, AFERERUEHREBR TR R—EEESE
¥ B P 1 T 2 R R i SR i PR T A4
4.1.3 BERTPHEE X Bowen HLEME, HAEA FNEK
HERE BWBERATRE Co, A, EEMYE AT
RE. EHASKSERMNFRLE REREET—-ARETH
[T QL /A

S, =G+ H+ LE
AT, GRIEEHELR ; HELBEES R ZENBRGER;
LE BT EERRZ B EREL, B L AT KKLHE
PGERE - RTEHEBER;S, G EUNER.

Bowen tL#(g) ATLLARAE T H M LE .

5= ix

Bowen H 3 W] DASE i 258 09 7 B I AR 2

=1
A, p EESEEERPGAT EFHA S ETENREZE  Aq
EEMABRERRNEZSEEE 48 8, ZREEXETH
TRUHEHE:

8 -G
E= (p+ 1)L
HEESEERE, TUITE CO, Bl FIIF.
F _AC
E 7 Agq

KA, AC BAEMR®E R CO, REE.
4.1.4 ZEHHEE Monteith ZPH LI AX—HEig 3
U RETSHNIEER, T EANESH 1%
BT b, SRR (c ) MERE B E TRSRH,

Icg _ (Fp ®p)

3Z  [par UK (Z~d)]
KF, ZEWMEE, o, BB HRBEHERLY, U HE
BRE KA FEHEH, 4 AZTFELE.

Bz, RSk LS XER T RAN

Fg=pg kg (dcg/dZ)
R b, BERMSEMRET HAYR ¥ EHTFHEMER
¥OoEWE . EFHEREESET, REYV AR (L) SR #
EH Gk )FRBET BER (k) TTIANKIHEE, b, TTLAARE
KA EKE:

U(Z) = (U"/k) » Inl(Z = d)/Zo]

k(Z) =k -U"-(Z-d)
B, UZ) WEE Z BHRE, Zz, W REEBERKE, U’
B BRI R, I KGE A B SR E M E RS EE
it HEE Z oAk ER . TR, P

SEAGEEBSFIELE, EYERFETRIBEERLE,

B




10 4 FEARE ATSRARERTRER 1979

Fg:(—,};-(pg-kg)-(dcg/dz)

4% Monin-Obukhov F {38 &, TR KK P I H
BAKKXBRBEEREOABREESE o WEEY, B
E BRI R, KEKR:

Z/L = Ri(R; > 0)

Z/L = R;//(1-5R;) (R;<0)

R: = (g/8) - (36/az) - (dU/dZ)™?

K, g AESIEE, 0 AMB, R, WERTIEE XS, R,
ARERABERS. AGTREBEEERY o, BFEMHSD
Dyer %[151 BEHEER:

BEKRS: 0, = (1-5R)™

RBREAS. 0, = (1-16R;)™"?

TE,E—REAT, ARBRE —HAAWARERE
T 1k 20 B B R T LI R R IR A
4.2 A

FENILEFRERARA — SR/ BHETRE

—EERY I EREEY LS, HRERFRMEMEH
A4, M 5 P =S PR IR R SRR 1A i 28 AL, SRR L
I BEIZS R M SR 1),
4.2.1 BEEE NHFEARE, LEEERAERFLTH
Mtk EFHEHNE SRR EEZBRAER T, B
£ — B e 18] PO A P9 B I SR g ok B AR AL SR RS R ik
FIRERBGER RIEE X, B—REL, BRI HE
iy Fg(mg'm_z'h_l)iaf]

_13m
Fe= A 3t

R, A NBEFHEER, » HENSEGRE, et

RIEBSEREFEMEERIEE X, 215151153
BEIfENEREENEERZNITEAR,

Fy = he (Mgp/RT)-(3c/3t)

:hc'pg'(ac‘/at)
FHAP A AETFHEE (m), M, B EGERE
H(g mol ™), R AEBE XA HE(R =8.3144 Parm® mol !
‘K™D, THFAMSE(K), p AKEP), c EHSE
FIRRAE( X 107°%), ¢ A EHETEI(s), o, BRIk
EE(g'm™3).

IXRE, IR OGE i 09 MBS A0 R i Ak i A L
Bk EEB TR RS F, B EE R
IWABAETE M BB ZE RN RESME —NEE
RO B LM B AR I KPR RS, — R IE
/5 0.10.20 1 30 min BN KRS HAKHGIEN
EREM R ESE, AR RSN EES RS HE
%5, S H ShIR T 2 5 018 B A o A
4.2.2 SESHEYE XHIFREE ETERERE—E R
WEGEAHEF, AL NEEEA 04T 04 sSSP
SEHKREXHBERIREZAENXHER REAER
ERFEENYRTESS, HEHEEP, F, BT T
/THE‘:

(e —¢3)
Fe=Qrpg CIAC2

AP, Q=Q,=Q: ¥ALHEMHIEEE (m* 171), 1.2
ARRAEERLEOLMADOL, o A B L. HZSHEBH
AT, R R AN B Z 8 Bl A /D, BI AT R s 208 2 %
T, BRI EERSEAEE S RN R B
T i A B R 2

5 £TFRFERYR

5.1 FHRESRIERFR
5.1.1 AER ERXFERESREERMTIRL
BHREAN,FEEEPECO, BEFE L. FARGERKRES
REM COARAREEMNERM) MR BHRHESE
Wi, AR SRRE RN, EER N EHR; FAY
CO, B EFHH B M T AL, Mathi 157 F I8 fe 1
AR X FRAR R T I 7 B A A AR AT B
REENR, REHRRSETHR LS, B RRELS
HREZGBEIES, EIF 3 AR RRIRXE, e, ME
FHREMAEESEAEDINFHREENAME, B S AR
SERE BT A B B, b R RS T R R BRI
Bl 5 HETE R ; Lindroth 251 4, FRIMKEM CO, B it
BTEHUERAWEN; A ERESEE T REFTERAE
SREMBCRSHTEER, RABRERERESREES
KM SRS H PRI ARIL, A2 MRS R EH,
BALTRE TR, BT 2B XM EMERZ HWEHE
T4, 5%,
5.1.2 Pk B HGEE 7 0 P D0 BB OE X L R T
3 Fpikah 5 CO, A1 N,O HEBGE B M BF5E R 9, M
+ 5% CO, HER IR 286 mg-m ™2 h ™, HEFLBYRANES
SEES>SHE>LE LAFEZFRNELR, BN, FREZE
FARE 5 CO, HEBGE I 81 B R | N,O (9 HE BGE it
H3.16 pgem 2-hT L EELBR S CO, ME, HHERGE I
/N EERE T R B 4 508 B f S AT Sd UK
BERTF . FEESPIH F S 82 506 1L il w5t
AR TR N,O 1 CH, HER I TF R 45 5 & 8, Ak
TR KR NO WHERE, AR CH, MRBE, N,O ##E
BARBAEHBMEYEL ;%
5.1.3 Bt KRRBRETFTERMHFHRAKERER(COS)WKE
S E TR KRB, COS M 120 #5180 £/
WEBENZEZRS ML EAERY 89~197 ng COS'm™?
-5 VISU 8 P BB B8 BE MR ST, Xt H4  UE B S e AR E
R R EZW, RAEE R R EFE /BT, FHK
FEMERZFRETER, dEERKIIE3 T X3 EE I
R ERER MmN, 2R T REW R EEMERESS
5 EREEEFEME, FHKEE AR FERM 0 E T
KEBREEHY A o, RE WP 7k, ks
MERMTFERKNERD) 5%
FHESFHARWHRTR EERRRAMK LMK,



1980 BOH O£ B ¥ # 16 &
HAT, PEMKLSERREZHE KBREEEEHESR 5.3 EFASREEARTR
EANTHESEGERWHIR, CENHEERAZEILTH 5.3.1CO, il AXREFETRZRFEERM K E MM
KW A THRESZRPESL T HAE W E, 8 HREUMBEEAIESD, KEAHSSURNEERYT 1
BT KA CO, KBS B 3 0 3048 e 48 L b FR A0 4347, W MEFRASZFRB AWML = 8.

EXBUEFEE, BMEATKREDSZE CO, WX LT, MEFERELE-HERK CO, Hil S R s A9l
HIFRFAR CO, W W FEMIE S H T T T, HURBSHEEEN Co, M FMUWMERFFE
HEEARBRRESEL, TEHRAIHRESRZRANFE CO, FITa1 BT, LA, S R S IR R L, fR O T MBS

AXEE, BEXRSERETFEAXN COo, B Fm, £ {HERT
CO, BEHTEEEHWELHGE, ARBERBMNE LR
REBEMTEN CO, K4oMBERBARTHREHE.
5.2 RHEESRHEERAR
ERETFRUAS ZEB I E LW 5 7 7E
MALRE, FENHSEUMREERELT 1 PREES
FRBRAUMS S(BR), ERFZS¥EESRHBETS RS
CO, 1 NpyO FHEBGE I BF R LB A
5.2.1CO, it HIRAEZIPIM A CO, T E L, CO, &
FERGEXEERE METEERRBEE CO, REE
MR HSEFFE, R CO, it .CO, MR 2 RBEMEK K4 F|
MEFEREMNH FWELEME, S TREME TR
RKE;BTRALEERATEE CO, ER A 5HBEAIETL
X AZFEE KRE. T REESFHEFELGEE, HA
FRFHEERTHY BRI EAN EERAMWIRE, Fi),
HAIRELI R MAEBREN CO, MEFEB T HITT O
R HE.
5.2.2 NOER HILWESIERMTTAE-EXRKER
TR NOEE S 85, LR S 1R F iR SR
KRR XR; FRAESCIESEY N,OBE I HEW
Hut b, A ASEREACWN T L2 E NO M HEBGHE i,
I T HMAE N,O (9 HEBGHE It P /9 1R B B3R 8 34 N,O
BRI F 2 E R B 5 N,O HEBGR & 4 A % B i
ATHR, ABERHIENOHMBEEFAEREH MK E
RSLEk KEHP N,OM CH, 2 EMBRELETHE
HEFERMB B, MIEAKK CH WESRICHERH;
BRG]
5.2.3Si#ft KEAFHIIMERRHESEREREREN—1
HERBZ, KAECIM A A BN LERI S S RHT
5 SO, MFips S B, 55T ULRRE I, F A B K e f
Ko SO, 2 By WK G TR SRR IR UTRE, WM % K AUBLIT
BEMARBESZEWBRERL, KH TREFIHREL T
FEf 83.3%, By TULRE X LA SO, M FHMA E, & ETIH
FESEEH 92.2%, KABMUIIMEMAS REESEERAL
it 90% LU L.
524 BGEREET X AE%2) Anderson EVH H =
HAEAFEFEWRT RHEHE R FE, CO, M it FiviE
BoERERMSEEE D DRSS T B ERE
Iy B, M A RBREWMEE, RAER T EHE
MAHESRMBESH, BETEATFHERHABE LN
RUB R A0 W E it B R R B RER.

FRWMERLE-HEREREESKKE CO, RERERRHE
RIS, B2 1IE 7 VR AR A A i 1131,

5.3.2NOM CH, it FHEARNFEEFRMKHF
BEEATERSKAE N,O M CH, 3l A F 4L
HA R G R p 010 L BB MK FREFES
FE NOXBEBHEEZH N 0.72~9.69 # - 0.54 ~
6.37 ugem 2-h™Y, FHERSHIN 6.99 F13.06 pg-m 2
h™ !, CH, X HB G E 4 5% - 54.58~8.21 f1 - 95.51~
~32.47 pg-m 207 P S BICH - 27.16 1 - 50.97
pgem 2-hT LR EFH LR SIg B E 4 3 N,O R ML
B HOKS R E XM ER N,O HE M F 5 N,O 1 CH,
HERWE YA EHT TR, TREESxg
R CH, R REN, RREFRE N,O WK,
CH, T, AR B AR BN ERELRBRMETE
e, R R K, A WRA T FiER 5K A
BE,EHESHIRZHBXR, RE BB L EE—E M E
RE B+ M AEREFREE BEERH.

5.4 KEESRFERPFR

5.4.1 BER KEATREGET XTEFESRSBREN
MRI[/ESTARESELE. M E RS LR B ARER
WA BRI, E Bk BRI S R Y 298
mgem 2d" L HEPIS% S REEBBR, 65% UBRIE X
BRFECE R T2, PRroa s FEEY 193 mgrm ™2
dLEEBIVRELKE R EEEBRY 3 600 mg-m™?
AL A BRI RN 27 mgem™2-d7 KK
HANBEYBS AT CO, BN 13 mgem~2d" L.

5.4.2 N;OBER AR EBKSHEAKPERENORE
HERI B R R F L K NON W HERGEE N
3.53 pgrm~2-hTL KIEBH EFIA 122.5 pg-m~2-h7 L BK
PIEE N;O-NIRE N 0.36 pge L1, KIZ )] 7K o o B ik
11.31 pg-L 7L REIREK S NO WK E 2 5 A0 B, Mat
ERBE, KE NONMHBGERAKPHERN NOKER
BEIEHE.

5.4.3 BURRHIR SRS BPIRAREEXENEYE
AR, KR FEIEFEH BN EER 5K T REN T
FRIE B, B R A E i X R R 7 9 20 AR DU 3 el
BRMERBHHRBIKRR T, HhEhmxs T3, &R
MESREEN TR MR, RASAWHBET T
Rt /N, MO Ak 0 H 39 5 NG, A R BV X
BE AKX EEEBEGNBATIRTSHERSIEMN
BB, B R AR MEER SN RELR, FREEERKSK



1038

KERF ASFGERHRHER

1981

WREMBRRER SEABERNEREK.
6 BEESREREHRRNRE

E5 AL, ESARERNPREIIENEFNRER
W oMAREET EMEE EHEERWER. REFRES
AYUER O FY ME LT LA @ SR A BRI
ARBXWREHREAREE-RAMHEE ST, F&E
HREHEAZ(CEEYEESFEYHE RN EZZEHN
Fah b, BSLRFEE B S B, LS B S 20T 9 S T
W ETRAFL, EAXRHSEEETSREFRASH
SEENMEESEENAKF. EMRFEL HERH K
FEAREEEMM M E SRR, RAERRETS AR HET
CO, BRI KB, A BEMED I EFREFERN
RN EY A REE R SR B sE L, 7 28 T
AR ELRAOBRBEA, UEARKESRZRERNEEFENHEY
AR IR/ BN, HFERA M HZNE
- KR CO, BE#ITRE ERSMB/AL, PEES
FOE BRI G LM ENBF R REEMNRA, 2
ETRE. MEMNNHBREINRERER RLBSME
MFEMITREFL PR UMKEET ERETREE5EM
bEER RS R R CRIEL E RO, TR
A AR A9 R b, 03RS E S E Rl B M AR AR, A ROR)
A&t F S E N8 IR, FFREEBR.

EE M

1 Anderson DE, Verma SB, Rosenberg NJ. 1984. Eddy correlation
measurements of C(),, latent heat, and sensible heat fluxes over a
crop surface. Boundary-Laver Meteorol,29:263~272

2 Aubinet M, Grelle A, Ibrom A, et a/.1999. Estimates of the annual
net carbon and water exchange of European forests: The EU-
ROFLUX methodology. Adv Ecol Res,30:113~176

3 Baldocchi D, Falge E. 1998. A report from the Polson FLUXNET
Workshop. FLUXNET Workshop, Polson Montana

4 Baldocchi D, Olson R. 1999. FLUXNET: A challenge that is be-
coming reality. IGBP Global Change Newsletter,37:15~17

5 Baldocchi D, Valentini R. 1996. The IGBP-BAHC global flux net-
work initiative ( FLUXNET): Current status and perspectives.
IGBP Global Change Newsletter,28:14~16

6 Bowen IS.1926. The ratio of heat losses by conductance and by e-
vaporation from any water surface. Phys Rev,27:779~ 787

7 CEYSN(PEESRHEWARE), CFLUXO EE B W ™
#2IRH 122 E ) . 2004 . The Brief Introduction of China Terrestrial
Ecosystem FLUX Observe & Study Network.1~2

8 Denmead OT. 1983. Micrometeorological methods for measuring
gaseous losses of nitrogen in the field. In: Freney JR, Simpson FR,
eds. Gaseous Loss of Nitrogen from Plant-Soil Systems. The Haue:
Martinus Nijhoff/Dr W. Junk. 133~ 157

9 DuR{tt &), Chen G-X(BEFHE). 1997. The effect of different
stocking rate on greenhouse gases of N,O and CHj fluxes from
grazing grassland ecosystem. ] Henan Univ{(Nat Sci) (1]l K F %
R-BRBE¥EM), 27(2) 179~ 85 (in Chinese)

10 DuR(* %), Chen G-X(BRE ), Li D-R(BIE{2), er al.
1997. The primary research in situ measurements of N,O and CH,
fluxes from the Inner Mongolia grassland ecosystem. Climate Env-
1ron Res (SR EFHIBIH), 2(3):264~272 (in Chinese)

11 DuR(#t %), LuD-R(BiE{Z), Wang G-C(EFERE), et al.
2003. The effect of temperature on grassland soil N,O releasing in
typical Inner Mongolia. Nat Sci Adv (B SR B ¥ HER), 13(1) .64

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

~68(in Chinese)

Du R(#t %), Wang G-C(EBER), Li D-R(B k(7). 1998.
Study on the mechanism of N;O production in typical grassland soils
of Inner Mongolia. China Environ Sci (*FEIFEIBHE), 6(4):306
~311(in Chinese)

DuR(# %), Wang G-C(EBER), Li D-R(BE{), et al.
2002. In situ measurements of CO, flux in grassland ecosystem by
closed chamber technique. Acta Ecol Sin (&), 22(12):
2167 ~2174(in Chinese)

DuR(k &), Zhou Y-GUHAFH), Wang G-C(EER), et al.
2003. The effect of soil water on grassland N,O releasing process in
typical temperate zones. Nat Sci Adv( B REHEHEE), 13(9) ;939
~945(in Chinese)

Dyer AJ. 1974. A review of flux-profile relationships. Boundary-
Laxver Meteorol ,7:363~372

Falge E, Olson RJ, Tenhunen J.2000. A perspective on the exten-
sion of FLUXNET by Asiaflux. In: CGER eds. Procedings of Inter-
national Workshop for Advanced Flux Network and Flux Evalua-
tion. Hokkaido, Japan.

Finnigan JJ, Leuning R.2000. Long-term flux measurements-co-or-
dinate system and averaging. In: CGER eds. Proceedings of Interna-
tional Workshop for Advanced Flux Network and Flux Evaluation.
Sapporo, Japan : Hokkaido University. 51~ 56

Fowler D, Duyzer JH. 1989. Micrometeorological techniques for the
measurement of trace gas exchange. In: Andereae MO, Schimel DS,
eds. Exchange of Trace Gases Between Terrestrial Ecosystems and
the Atmosphere. Chichester: John Wiley & Sons. 189 ~ 207
Fujinuma Y, Takada M, Tashiro K, et a/. 2001. International
Workshop for Advanced Flux Network and Flux Evaluation Pro-
ceedings. Tsukuba: National Institute for Environmental Studies
Han W-Y (2652 /%), Wang M-B(E8¥), Wang H-K(EXE),
et al. 1994 . The vertical carbon flux of epipelagic water in the Nan-
sha area of the South China Sea. QOceanol Limnol Sin (¥ 5 ¥
iB),25(3) :345~348(in Chinese)

Huang G-H(F& E %), Chen G-X(BRAEHE), Wu (B K), et al.
1995. N, and CH, fluxes from typical upland fields in Northeast
China. Chin J Appl Ecol (FL R &%), 6(4):383 ~ 386 (in
Chinese)

Law BE, Ryan MG, Anthoni PM. 2000. Measuring and modeling
seasonal variation of carbon dioxide and water vapor exchange of a
Pinus ponderosa forest subjected to soil water deficit. Global
Change Biol, 6:613~ 630

Lee X.1998. On micrometeorological observation of surface-air ex-
change over tall vegetation. Agric For Meteorol,91:39~49

Lei X-E(E# &), Tian R-M(HFi8), Han Z-W(E £ ), ez al .
1995. An experimental study on exchange characteristics of mo-
mentum in the plant canopy layer. Sci Atmos Sin (K< %), 19
(6):747~754(in Chinese)

Lindroth A, Grelle A, Moren AS. 1998. Long-term measurements
of boreal forest carbon balance reveal large temperature sensitivity.
Global Change Biol,4:443~450

Liu S-H(XI# %), Ma Y-M(#R#E R ). 1997. The characteristics of
COs concentration and flux, turbulence fluxes in the near surface
layer over the wheat field. Acta Meteorol Sin (S ZF M), 55(2):
187 ~199(in Chinese)

Lloyd J, Taylor JA. 1994. On the temperature dependence of soil
respiration. Fun Ecol,8:315~323

Ma Y-M(E#H), Wang J-M(EA R ), Zhang Q ROKKZ), et
al. 1997. The analysis of turbulent fluxes transfer characteristic
over Nansha Sea Region. Pla Meteorol (B R %), 16(1) :45~51
(in Chinese)

Malhi Y, Baldocchi DD, Jarvis PG. 1999. The carbon balance of
tropical, temperate and boreal forests. Plant Cell Environ,22:715
~740

Monteith JL, Szeicz G. 1960. The carbon dioxide flux over a field of
sugar beet. Q J Roy Meteorol Soc,86:205~214

Ninomiya I, Hozumi K. 1981. Respiration of forest trees 1. Mea-
surement of respiration of Pinus densithunbergii UYEKI by an en-
closed standing tree method. J Jpn For Soc, 63:8~18



1982 N B

=3

L

%2 W 16 %

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Pacala SW, Hurtt GC, Baker D, et al.2001. Consistent land-and at-
mosphere-based U. S. carbon sink estimates. Science, 292:2316 ~
2320

Qi Y-C(5¥E#),Luo J(F  #),Dong Y-S(E X #).2002. The
emission of greenhouse gases( N, and CH,) from forest soils in
Gongga mountainous dark coniferous forest. Chin Sci (Series D)
(FEHB ¥ -DH),32(11) :934~ 941 (in Chinese)

Qu SH(HBE), Wang S(E  #£). 1996. Some characteristics of
the transfer of the turbulent fluxes during the westerly wind burst
over the Western Pacific Tropical Ocean. Sci Atmos Sin (K< #t
%),20(2):188~ 194 (in Chinese)

Raupach MR. 1988. Canopy transport processes. In: Steffen WL,
eds. Flow and Transport in the Natural Environment: Advances and
Applications. Berlin: Springer-Verlag. 95~97

Schulze ED, Uoyd J, Kelliher FM, et al. 1999. Productivity of
forests in the Eurosiberia boreal region and their potential to act as a
carbon sink~—A synthesis. Global Change Biol ,5(6):703~722
Starr D, Olson RJ, Baldocchi D, et al. 1999. FLUXDIS: A global
flux data and information system to support EOQS product valida-
tion. Progress Report to NASA. NASA Goddard Space Flight Cen-
ter.

Sun W-G(#HLH), Liu S-H( R4 ) . 1995. Study on flux profile
relations above farmland vegetation. ] Nanjing Ins Meteorol (78 3
S RER¥M), 18(3):404 ~409(in Chinese)

Sun X-Y(FhE M), Qico J(FF  7K), Tan X(E  5).2001. Flux
of carbon dioxide(CQ);)in temperate forest soils. Chin J Northeast
Silv Univ (FRIUARE K223 ), 29(1) : 34~ 39(in Chinese)

Sun X-Y(FMEIFR), Xu H-C(#fL AL) . 2001. Emission flux of ni-
trous oxide from forest soils in Beijing. Sci Silv Sin ($RAL F4), 37
(5):57~63(in Chinese)

Valentini R, Matteucci G, Dolman AJ, et al. 2000. Respiration as
the main determinant of carbon balance in European forests. Na-
ture, 404861 ~ 865

Wang G-C(E B RE). 1997. A view on measurement methods for
greenhouse gases emission from terrestrial ecosystem. Climate En-
viron Res (RIESHELHF), 2(3) :251~263(in Chinese)

Wang G-C(EBER),DuR(lt &), Wang Y-F(EH#7F), er al.
1998. Characteristics of N and CHj fluxes and their seasonal vari-
ations from Inner Mongolia grassland. Acta Agrestia Sin (F Hh%
##), 6(4):306 ~311(in Chinese)

Wang W-J(EXR), Shi F-C(RBE), Zu Y-G(H TR, et al.
2002. Construction and development of CQ), flux networks on ter-
restrial ecosystem. Chin J Northeast For Univ (ZRILHRL K22
##),30(4):57 ~61(in Chinese)

Wang W-J(EXA), Yu JJH(FR4E), Mao Z-J(EFE), et al.
2003. Study and research advance in forest CO; flux. Chin J Ecol
(EFHF4E),22(5):102~107(in Chinese)

Wang X-K(FHH), Zhuang Y-H(EEH), Li C-S(EK %).
2001. The distribution pattemn of N,() emission from agricultural
soil in China. Acta Ecol Sin (*E75 % 1#),21(8):1225~1231(in
Chinese)

Wang Y-F(EHZ),Ji BMUEREM), Chen Z-Z(HRHEL), et al.

48

49

50

51

52

53

54

55

56

57

58

2000. Preliminary results of a study on CH, flux in Xilin river basin
steppe under different grazing intensities. Acta Phytoecol Sin (1%
EESM), 24(6) :693~696(in Chinese)

Wang Y-F(E#3), Ma X-Z(GFH), Ji BMBEH), et al.
2003.Diurnal and seasonal variation in methane and nitrous oxide
fluxes in meadow steppe of Inner Mongolia. Acta Phytoecol Sin (#
MEEEM), 27(6):792~796(in Chinese)

Xiong Z-Q(BEIEE), Xing G-X(FRH ), Shen G-Y(ZEH ), et
al .2002. Dissolved N, concentrations and N, emissions from
aquatic systems of lake and river in Taihu Lake region. Environ Sci
(FFETRH4E), 23(6) :26 ~30(in Chinese)

Xu M, BeBoase TA, Qi YA. 2000. Simple technique to measure
stem respiration using a horizontally oriented soil chamber. Can J
For Res,30:1555~ 1560

Xu X-B(#Be#) , Bingemer HG, Georgii HW, e al.1996.On the
exchange of carbonyl sulfide (COS) between the atmosphere and a
forest ecosystem in Central Europe. Acta Meteorol Sin (RE%¥
##),54(3):357~364(in Chinese)

Yamamoto S, Murayama S, Saigusa N, ez al . 1999. Seasonal and in-
ter-annual variation of CO, flux between a temperate forest and the
atmosphere in Japan. Tellus,51B;:401~413

Yang X-G(HBR¥), Yu H-N(FFT).1998. A study on CO; flux
density and water use efficiency of crop community in a field e-
cosystem. Chin J Progr Geogr (MiEEBI % 3 f8), 17(4): 16 ~24(in
Chinese)

Yu K-W(F 5 ), Chen G-X(BREHE), Yang SH(1HEH), e
al .1995. Role of several upland crops in N2() emission from farm-
land and its response to environmental factors. Chin J Appl Ecol
(B %M), 6(4) :387~391(in Chinese)

Zeng J-H(%TL#), Wang Z-P(EET), Zhang Y-M(FE E48). e
al.1995. Approximate calculation on the emission flux and sum of
soil N,O in a wheat and maize rotation system. Chin J Environ Sci
(FEi#%), 16(1) :32~36(in Chinese)

Zhang M(3K  B), Wang T-J( E{&#2), Zhang Y(3K 3£), et al.
2003. Observational study on atmospheric sulfur deposition to farm-
land ecosystem. Sci Meteorol Sin (LR BHE),23(3) :263~272(in
Chinese)

Zhang Y-Q(3K7K38), Liu C-M(XI| B 8), Shen Y-J(ZLEK), et
al .2001. Transitional calculation on carbon dioxide flux over agro-
ecosystem. Chin | Appl Ecol (FIFIEE % H),12(5):726 ~730
(in Chinese)

Zhou Y-RUAER), Yu ZLOTHRE ), Zhao S-D(¥ i) . 2000.
Carbon storage and carbon budget of major Chinese forest types.
Acta Phytoecol Sin GE¥ £ B %), 24(5):518 ~ 522 (in Chi-

nese)

FEEMN FEE, B, 1962 F4E, B, AR EFENT
EBASE ASEZETEIMMULESTESFEMATR,
KFE I X 40 A . Tel: 010-62889625; E-mail: zhxd @

forestry.ac. cn




