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Abstract: For accurately evaluating the role of agroecosystem in regional carbon balance, the CO, flux of typical rice-wheat
rotation agroecosystem was continuously observed for a long time by using vorticity correlation technology in Huaihe River
Basin. Based on the observation data of CO, flux of Shouxian National Climate Observatory from July 2007 to December 2019
after data quality control, the variation characteristics of CO, flux in different time scales of rice-wheat rotation agroecosystem in
Huaihe River Basin was analyzed. The results showed that there were obvious diurnal, seasonal and interannual variations in CO,
flux of that in Huaihe River Basin. The diurnal variation of CO, flux shows a U-shaped feature, with net absorption in the daytime,
maximum at 12:00 BT, and net emission at night, maximum at 21:30 BT. The net absorption in the daytime is significantly higher
than the net emission at night. The seasonal variation of CO, flux shows a W-shaped double peak feature. The net absorption
of CO, is from January to May, July to October and December, and reaches the second maximum in April and the maximum in
August; the net emission is from June and November. The net CO, uptake of wheat and rice at booting stage was —0.207 mg/ (m’'s)
and —0.266 mg/(m’-s) respectively. The rice-wheat rotation agroecosystem in Shouxian has strong carbon sequestration capacity,
and the annual average net CO, absorption from 2007 to 2019 is —2.58 kg/(m*-a). The annual difference is large. In 2008, the net
absorption of CO, is the largest, —3.26 kg/(m’-a). In 2017, the
net absorption of CO, is the smallest, only —1.78 kg/(m*-a).
A5 B 22 2020 F5 A 21 B ; (5=EH: 2020 £ 8 A 21 B During the whole growth period, the total net CO, uptake was
F—4E4 . BA% (1983—), Email : defl18@126.com —2.8 kg/m’, accounting for 43.2% of wheat and 56.8% of rice,
KENMZ 8 . PEALBENETER (CCSF201928) ; Seik respectively. The net CO, emission of rice-wheat rotation in
BEA B AR b A AR E (201903) ; 7 two intermittent periods was 0.21 kg/m”.

FTTARIRAGIT A A A (HRM201804) Keywords: CO, flux, multi-time scale, rice-wheat rotation,

Shouxian National Climatology Observatory

138 | Advances in Meteorological Science and Technology S&&EHE#E 10 (5) - 2020



0 BI§

AERS AR TEZ T O AR S RS A 1 E
SRR LR, AR E R 2 AR R A
AR i A AR 3G 22, s2me T AR R DG A AR
FOEIR AR, (R g i = 3 A= M s i, i &
HAELD RGMRAG IR RE R A AR, EE RS
T AR AR AR B 6 PR BT R 1 e BB R B AR A EK
ARG ST, IR R R R 57 B S 3 A
.

VE B A 25 R G010 BB 5, REE
ARG E AL AR P B IR R, PR A ER
o X sl b P v ) B A T BRI R RO K, TR
ANHFFEAR A ZS R BLCO, I 25 AR RFAE J 5 30855 (A
. BHRERZEIMRR, STHTE R E
TE B AR S 2R 4 1 [ e Ty e AN ) T 9RHE XS 2R
HAaEKE L,

E NANETTRE T— R VIA A S RGBRIGI A K
WFF, F- B AR AR PR A R L 2 e > 71,
) FH AR Y A Sk T R B U2 R O S L
Xof AR FE BRSP4 f s g OV T . R 3 R A 3R
EAREAES REER, HiZTEFERN N
PENEE K« WA 4 2 A ) 43 B R A ) BB o 3
MM AR RE, N ESRGHIGIT TR
TREESIM P BAE SCRE. Hd, LR
el KR G EA BB EN Ry E, HalfEA
Yoz TR BN N EL KIAR BB E e E. YR
HE, DN S iR E AR, JRETE
AR A 7S R GERGE B 7T AR B2 R,

T S 3R R (R R E XA R AR B
AFEX, ARETER SR ER A ER18%!, i
BWHR HAS RGN XSmRS B A EEZR N, PR
o8 B A A AR IR X DX 3 T 4 A B B B S
o [ SRR 20075 - 46 78 Y] ek i A B A ST
THEERSGEWS G, TR T A4 2 K
B, [SKGERMREYEY RSB KK T 5)E
SRV, FR T EE W EYE. T A EERSME
ME BB TR, K2 FEE X LNEM—F
FEAEKECOEEAHEMERE TR T —R75
WFFE 12, (B R 2 T Il e R R R, WA
B 5, CO,IE = AR RRIE 1) 4F br 22 55 Fl AR AR br 22 7
INRA R, HEAME 28 T R AR N B icHEBG I H
Hi = 4 R BE BB = 7T

KT T HEBEERXIBERRE20074F7
H—20194F12 A 3134 1 CO @& WMl kL, 2 #r

Advances in Meteorological Science and Technology S&EHH#E 10 (5) - 2020 | 139

e

TR ERER HAES RGEAFN R E (D
By H. AFIE) COEEMFRE; EEAHrH
EERGENZAKFEET M. RIFHLLLENEE
BB SR L AN [ B B8 77, X E 23 B A (R B B
BRI S [7] o eI iR AR S RGO
FAH G AR Y S HUE E R AL S 2, BUR 1T Dk R
TP o
1 BREHE
1.1 Wizt LR

M S AL T HEEERSBEURAREG .. FEHA
AT HERL X . VR I R, B R 2R X
PEVR IR AR, TUZEr 0, WHARRB. HFEENK
WokE, FHEEERFEAH, DUKB—/INE. K
FB—mRAENE, —EWR. FEERXRTBERRE
Ja& T S WL 2R G i s 1 S ARl AR ZS I X
AEE T AR RX B 32 S Sk A AR S BRI,
R IR AR AR = 8 T B i R X g — U e
FE RV AR T R E AR A e T R E KX L
FEHIX 1R L HRFE -

20074E7H —20134 A Mg AL T L le (lik
268 m) , 201345 HEASNM T HH GER25.7 m) .
JUIE M7 FE S X O BLrd 9 kmAk, HHLEIAR17
W (1R 2186667 m*) , K. B W=HENKAK
H, JbiihERX; WNESLTAEA, &
2~5 kYO A FE AR P HEAR . 7 U3 7R 38 (X
UG BARF 12 kmkb, SHBTAR300w, PYTHIIAN KA R
22 YA o< v e i R i 79 VAR 8 | o 1 P N P TS 1
FEiE, ISR S s A (R AR .
AW 37 IR E30~ SOFEASZ L IR, JE 1A Teis Bl

TEEES, BT TAHASRGSERTM
f % FL R R AR LR 6 X
1.2 ARER

B 30 Hh T 2 38 200 R St ER i 0 4> R S
FIRR LI 7> RS . TR A 2 R 48 B
=Y KIRAXATZE AN H,0/CO, 20 BT s 5 Ul
SRGETRBEEI2 m, HEBEAEKEEEK S E
BRE. B R LSS, 1| GRS, e
K.\ (ML, | BaEEES, vE B R
BHEIREE, RE. AMRIBEAEES, SEMAHEME
Mo AL s, 5 2 HIK ML F 1 )2 3 At
I3 PG B AL AR AL R . 20074F6 H E A3 2235 T T
BRIMEMX RS, ATNERHESRFES KA
] I B A e o 1% R G 32 Bl T % 2040 4 H,0/C O, 57
i (CS7500, LI-COR, USA) . =#E## 7 Kk X



]
= $ =‘-v

SER
dvances in Met S&T

(CSAT-3, Campbell, USA) ¥4 R&E#: (CR3000,
Campbell, USA) 4 . (X35 %5 R N4 m, KAEAIZ

910 Hz, [AN7ELZE 115030 mini@ B IE40 45 ARG 7E 3k
PEoREERR N, M AR R MR WKL,

F1 FECOBEWNNRFEEEZNMU R ERF A B
Table 1 Technical performance of main instruments in Shouxian CO, flux observation system
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Table 2 Variation characteristics of CO, flux in different growth periods

ZihE Eh HE ZRISEE W BENEE R
I i) 103~y 117 Efy WA m—12A+4 128 FH—2A kh 2ARH—3H ) 3ATTH
KE/d 21 10 40 52 28 21
CO,JEE/ (mg/(m™s)) 0.007 0.019 0.002 —0.018 —0.056 —0.131
ZihE BiE it R Bk R 3
I ] 47 kf) EYEL ST 5H b SHHTH 6H Ehh)
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IKFE P CO B E /AN E 2215, H2EFRKE

HEET/NE, HENENS9%, FI/KFECO,E &
MaE RN ELZ31.5%. RPKBABAESRSGCO,
WK RE o T A& NE . BERERBAS RSN

I NCO#HER . /N3 ZEKFERI T BHCO,H & A
0.056 mg/(m*s), AEN0.16 kg/m®, /N3 Z/KFE) [H]
0.05
oop L@ AL ki
I LLEERELI
2 _0.10
Jﬂ\ﬂ —0.15 |
f% —0.20
QO
—0.25
—0.30

2008 2009 2010 2011 2016 2017 2018 2019
FEhy

A A A it BN 0.21 kg/m’, éu{)ﬂ%/\ﬁz
u&q&)é\iﬂ/]7.7%o

SAE (ES5b) RE, 20165E 201 74L& NFEA
BHCO,BE B EHILT0, FEHT KA &R
INFERTSE. 2008—20114E. 2018—20194F 87K
FEAUNEAFCO,EE A B —2.0 kg/m®, H
20084 BB K, N—3.38 kg/m®, 20174EH /N,
N—1.74 kgim®, WIHRFHEMLIMG. NEAFICO,
RS RERR2016—201 7440 48 5d —0.8 kg/m®, H
F20084FE M E R K, N—2.01 kg/m®, 20184EH/D,
N—0.85 kg/m®, HIH ARG H2.415. KFEAE HICO,
EEMEHHEET —1.2kg/m®, HA2016FE B,
N—1.95 kg/m®, 20094EH/), A—1.21 kg/m®, FIH
2 JEHE .65,

=B & NFEFKTEEE XA F ]
[ 5% BE 7 (M DTHR, 200845 F120094E 844 H #HCO, 1%
WS 32 EE DT ER AR B AN EAEE B, 4000 5 60%
A158%; 20104, 20114E. 20184FE. 2019 A4 FH
HICO, AW ) = ZEoTk ¥k HKFEAEE W, o0
55%-< 65%-+ 59%- 58%. 20165EF120174E K ¥ H #%
Fl/NGE, BEAEFHHACO, AR Bk HKEAEE
0o
—0.5F
ol
gl
= —20F}
B —2.5F
=30

=351
—4.0

HICO, %

(b) mBAE

Al &1k

/ (kg/m®)

Co,

2008 2009 2010 2011 2016 2017 2018 2019
)

E5 AE4EEHCOBERFHE (a) FAEE (b) BEEW
Fig. 5 Annual variation of CO, flux average value (a) and total amount (b) in different growth period
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