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Abstract Carbon dioxide fluxes of K obresia humilis and Potentilla f ruticosa meadow s, wo typical ecosys
tem s in Q inghai-T ibet Plateau,w ere measured by eddy covariance technology and the data collected in A u-
gust 2003w ere enployed to analyze the relations betw een carbon dioxide fluxes and environmental factors
of the ecosystans A ugust is the period of time for the wo ecosystan s to reach their peak leaf area indexes
and keep stable;and during the period the net carbon absrptionsof K obresia humilis and Potentilla f ruti-
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cosameadow s reach 56 2gC- m” *and 32 6 g C- m’ “w ith their highest daily carbon dioxide aboptions

2

standing at 12 7 imol- m ?- s *and @ 3mol- m > s ', and their highest carbon discharges arriving at

2 2

51 mol- m’ s'and 5 7 pmol- m’ s ', repectively. A t the same photosynthetic photo flux densi-
ties (PPFD ), the carbon dioxide-up-taking rate of K obresia humilismeadow is higher than that of P otentilla
f ruticosa meadow w here the photosynthetic photo flux densities (PPFD ) are higher than 1 200 mol- m™ ?

s !, the carbon dioxide up-taking rates of the wo ecosystem s declined w ith increased air temperature,
but the carbon dioxide rate of K obresia hum ilismeadow decreased more quickly (- Q 086) than that of Po-
tentilla f ruticosameadow (- Q 016). The il moistures exert influence on the il regpirations and the in-
fluences vary w ith the vegetation types The daily carbon dioxide absorptions of the ecosystans increase
w ith increased diurnal temperature differences and higher diurnal temperature differences results in higher
carbon dioxide exchanges T here exists a negative correlation betw een the vegetation albedos and the car-
bon dioxide fluxes

Key words alpinemeadow wvegetation type net carbon dioxide exchange eddy covariance technology
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Table 1l V egetation characters and other factor

Abover U nder- Soil organicmatter(g- kg 1)

. . L eaf area
Dom inant V egetation ; ground ground .
Type : ; Soil type . g index
Pecies height(an) biomass biomass 2 2
(@ m 2 (g m 2 (m2 m= 2 0 10gn 10 20en 20 40an
A Ipine shrubs Potentilla f ruticosa 60 70 M ol-cryic canbiols 218 29 339 59 26 L54 s 3 68
25 30 1 467 56 1276 06 28 519 501 304

Alpinemeadow s K obresia humilis Organic-cryicgleyols
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2
Table 2 M easured paraneters and instrument-positioned heights
M eteorological elenents Instrumentsor sensor L ocation(an)
CO2 HD CO:z2and H2O concentrations L i-7500,L i-cor,U SA 220
V ertical w ind and air tenperature CRAT3.CSLURA 220
N et radiation CNR-1,Kipp and Zonen;N etherlands 150
Photosynthetic photon flux density L i-190B,L i-cor,U SA 150
W ind gpeed and direction 014A and 034A-L ,CSI,U A 110, 220
A ir temperature and humidity HUM P45C,CSIL,U A 110, 220
Soil surface temperature 107,CSIL,U A 0
Soil heat flux HFT-3,CSLUSA -2
Soil temperature 105T,CSILU A - 2,- 5,- 10,- 20,- 30,- 40,- 50,- 60,- 70
Soil water content TDR,CS615,CSI,U SA - 5,- 20,- 50
Precipitation TE5258MM ,CSI,U SA 50
8 1 8 31 5 . ) 8
, CO2/H0 ,
) y/ 7 379 27 53 )
, W PL ol ) 387 1948 : 2
U->Q2m- s (Fe) 5 Ts ,
an (Ts) (1) 7 39 6 76 ) 15 75
Uu-<Q02m- s , 12 46 .D ( 2),
(Fc) (PPFD) Q48 351kPa Q43 143kPa-
(2) : 2 ,
Fc= RuQis® /" (1) :
Fo= ar* PPFD + a (2) ) TaTsD
a:+ PPFD (Tat= 7 29,df = 3140,P< Q 000 1 iTs it=
(1) R 10 10 Qo 36 65,df = 3010,P< Q 000 1 D :t= 39 55,df =
10 {2) aoar a  4436,P< Q0001) .
22 CO:
2 CO2 (Fc)
.8 ’
21 (PPFD), (- , (
(Ta),5 an (Ts) D) ) CO2, CO»
/
’ ’ ( 3.
» PPFD ( 2),2003 8 PPFD CO2 ,
27 45mol- m™*- d %, PPFD 2 330mol-
m? st PPFD , Ta , 8
2 8 CO2 - 56 16
10 04 Q9% . 2 - 3262gC- m 7, CO:
: -3 : 42% .
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Fig 2 Changeof the photosynthetic photon flux densities (PPFD ) (a),air tanperature (Ta) (b),temperature
at the il depth of 5 an (Ts) (c) and air vapor pressure deficit (D) (d)

3 . ;
0.4 — A Meadow
[ -— ¥ M Shrub ,
~02F Q40 Q 40 Q 50 Q 50
','. 0.0 P ’
& Q25025 Q30 Q 30
£-0.2 3
& CO:2 ( 3, 4 .; 3
-0.4
4 ;
0.6 : : : : : '
"5 4 8 12 16 20 24 GOz
& i) , 2
The timeof days Q 40 Q 50
1COZ
3 CO> (Fc) Q 40 Q 50 ,CO2
Fig 3 Diurnal net CO2 exchange fluxes (Fc) s Q10 1( 3).
23 CO: , CO:
CO: Q 25 Q30 ,CO:

, 5an ; Q25 Q30 ,CO2



138

26

3
y 2 Qu )
Q 40 Q 50
Quw Q40 Q50;
3 CO:

Q 25 Q 30 Q 25

Q 30;
Qo

Table 3 Coefficients of the relations betw een the carbon dioxides fluxes (Fc) and the
temperature of the il depth of 5 an (T's) in nighttime

- R10 Q1o F
Type Sml(wg\ter (p?tent (mg/10 ) (mg/10 ) F test
m3- m-3)
A Ipine meadow < Q40 Q 16 2 00 F(263= 90 03"~
Q40 Q50 Q 22 Q 98 F(2,519)= 455 54" °
> Q50 Q 16 155 F(214)= 137 11"~
A Ipine shrub <025 Q 18 Q 70 F(223= 25 76"~
Q25 Q30 Q 17 185 F(2.35= 374 75" °
> Q30 Q 18 Q 75 F(2,50= 82 99" "
ko Q 01
Note :* * means significant difference at P= Q 01 level
1.0 a swe<0.40 =-=-- 0.40<swc<0.50 1.0
[ @ — 0.50<swc ‘ {b - — swe<0.25 --=e 0.25<swc<0.30
) — 0.30<swc
— 0.8 . 0.8 F
)m [
v 0.6F .
g [
g04f
&
02
0
10 !

4 (sve) (a)

2 4 (PPFD) CO:
(PPFD) CO:
, (
) PPFD (Ge) - Gc
CO: (Re)
,  Gc= Fc+ Re - Re (1)
PPFD  Gc
5
,Gc  PPFD , PPFD
, PPFD ,GC
PPFD : , PPFD ,
Gc PPFD ,
PPFD , Ge(25 81 g-
m % d*?) (20 02g- m™ >

(b) CO-
Fig 4 The CO:2fluxes densities (Fc) and temperatures at the il depth of 5 an of the (T's) alpine
meadow (a) and shrubs (b) at 3 different il moistures (¥ C) in inghttime
d ')(t= 14 84,df = 1491,P< Q 001) -

Gc

(Fc) (Ts)

Ge(26 41g- m™ % d )

Ge(25 28 g- m™ °-
2 10,df = 1 303,P< Q 05) ; ,
Ge(19 39g- m % d )
Ge(20 61 g

- m % d*)(t=- 2 15,df = 560,P< Q 05) .
PPFD> 1200 ymol- m % s ', CO: (Fc)

10 22 ( 6),

d*')(t=

: PPFD :
PPFD :
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Fig 5 Relation setw gen tne gross CO2 uptakes (Ge) and photosynthetic photon fluxex densities (PPFD )
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Fig 7 Relationship betw een net daily CO2 exchange
(Fc) and day/hight temperature difference (Tad- Tan)
The linear relations are given for meadow :

Fc=- Q219 4(Tad- Tan)+ 9 111 6 (F(1,26= Q 36,

P> Q 05),and Fc= Q 249 6(Tad- Tan)+ 5 6527
(F(1,26)= Q 69,P> Q 05), regectively

Fig 6 L inear relation betw een the air tenperatures
(Ta) and CO: exchanges (Fc) of the net ecosystems
with the PPFD> 1 200 ymol- m™ 2. s *

The linear relations for themeadow s and shrubs
are Fc= - Q 086Ta+ Q 507 8 (F(1,13= 9 92,P< Q 001)
and Fc= - Q 016 3Ta+ Q 801 O (F(1,49= 64 30,

P< Q 001), regpectively.
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