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Diurnal Variation of NO Emission from an Ecosystem and the Opti-
mum Observation Time for Interm ittent Flux M easurem ent

Zheng Xunhua, Wang M ingxing, Wang Yuesi(The State Key Laboratory of Atm ospheric Boundary
Physics and A tm ospheric Chem istry, Institute of A tm iospheric Physics, Chinese Academy of Sciences, Beijing
100029, China)

Abstract: Based on a continuous in situ measurement w ith an autom ated system during the non-flooding period of
the rice-wheat rotation ecosystem, which is a typical agricultural ecosystem in South China, the diurnal variabilt
ty of NO em ission was analyzed theoretically. Then correction of results from interm ittent measurement and the
optimum time for interm ittent observation were discussed. There are two types of diurnal variation patterns of
NO em ission from the investigated crop ecosystem. One is day-peak pattern and another is night-peak pattern.
The former continuously occurs under situations w ith low plant activity and is mainly determ ined by tem pera-
ture. The latter, which does not directly depends on tem perature, usually occurs under situations with intensive
plant activity and is prim arily determ ined by up-take of soil amm onium by plant roots. During the transition pert
od, when plant activity gradually decreases, alm ost no diurnal variation occurs regularly. Correction coefficients
are closely correlated to situations of plant activity. If the time for interm ittent measurement is not selected per-
fectly and no correction is performed for the measured data, the NO em ission from the investigated ecosystem
may be overestimated by 12% ~ 47% or underestim ated by 18% ~ 68% . No correction is necessary for measure-
ments carried out at 1500~ 1600, which is recommended as the optimum time for interm ittent measurement
under any situation of plant activity.

Keywords: NO em ission, diurnal variation, interm ittent measurement, optimum observation time.

[1,2,6,8]
[ * 973 PD9522( )
NO ' NO ( Project Supported by the National Natural Science
21 Foundation of China): 49675270, 49975027,
b
>
(1964~), , ,
NO ,

[3,7,9]
. 5 5 :1999-03-11



2 21
,1 NO
(3] (915 ’
NO 1d 3
NO
R R 2 NO
1 >
(31°16'N, 120°38'E) , NO
L4, 11-01 v —
. 0527 ,20d L m‘ ‘ I
O A T T B e eyt
El ki " :
01 06-17), NO % X
41, 9 , £
3 9 ; R T
60m in, 2 20m in, 4k a. A, 00 -00~ 01 -00.04-00~ 05 -00,
’ ld b. B, 01 -20~ 02 -20.05 -20~ 06 -20,
6 ,2 4h, 6 e C, 0240~ 03 -40.06 40~ 07 40,
NO d.3 , 00 -
, 10m in 00~ 01 -00.01 -20~ 02 -20.02 ~40~ 03 -40.04 -00~ 05 -00,
1 3 NO
NO
> s NO
, NO 0.004mg*m” **h ',
NO ( 2b),
2
3 , NO >
2.1 NO 2 NO
la~ ¢ )
4d NO . ,3
NO )
R 1040~
11-40.12-00~ 13-00 13-20~ 14-20. 3 ( 2a.e)-
NO s
( 1d), , 4d NO
, ( 20)-
12-00 )
NO >




( 2d), ( ; ; ( 2)-

3d)- s 2.2 NO
0.30 — -
L a.11-10~11-28
0.20 — ) .
0.10 [~ /,4"\»
0.00 L—
0.04 -
b. 01-10 ~01-30
0.02 — : H :
. Nn m)UA A PN T A V-G LA S PN PN P N SN . 0 |
9.00 A AAIR AN : At i Ao/
-0.02 H H i k L i i i H
T 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00
< 09 —_—
. -
~ ¢. 04-04 ~ 04-25
,E 0.5 oo
.
o0
0.3 |
&
~
mﬂ 0.1 H : : H { H : : : : | i : : . :
M 20:00 20:00 20:00 20:00 20:00 20:00 20:00 20100 20:00 20:00 20:00 20:00
= 20:00 20:00 20:00 20:00 20:00 20:00 20:00 20:00 20:00 20:00 20100
oy 1.0 — - - . -
B : : i : j . . T T
_ : H ! H : . : i
4 Co d. 04-26~05-15 P
0.5 — : H H : » r/\_l\rd
0.0l i ! ; ) :
i.s - - - _
e. 05-16~ 06-06
1.9 — H H :
0.5 |-
- : : ; ; : i : : : :
12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 2:00
12:00 12:00 12:00 12:00 12:00 -00 12:00 1 12:00
5 1] /0’ clock
a b. c
d. e
2 NO

4b d
g; NO
g (F,mg*m **h ")
?E . F=0.0016Tx sin(0.2618¢ 1.57)+ 0.01T
ommim 00:00 00:00 uo:oo 00:00 n'mwm 00:00 00:00 00:00 00:00 ( T, uC: ) N
i {E] /o' clock
a b. NO
¢ ¢ F=0.06%
33 NO
sin[ 0.2618(¢- 12)- 1.57]+ 0.16
4a c s ,
NO ) 4c d )



4 21
0.40 0.35
_ —F=0.0016T x 5in(0.2618t-1.57)+0.01THI# o 10 |—F=0.06 x Sin[0.2618(c-12)-1.571+0. 16 A1
s} |£ 0.32 | -911716-—11720%‘&1{]1‘& o2 © 03-25~03-29 W B
H ! i .25 . f'ol
§ ¢ 0.24 | 9.20 F N (N
HE IE 0.16 [ G.15
[ ¢.10 |
= 0.08 [
Z W 0.0% -
N 0.00 12:00 12:00 12:00 12:00 12:00
12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 : 20 00:00 00:00
. 14 T
25
g | d
{ 20 b 12r .
it |
B s | | wr T
+ | 5
¥ 10 3t i |
® ' i i ! ' |
; | { ; 3 L : : !
12:00 12:00 12:00 12:00 22:00 12:00 12:00 12:00 12:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00
i8] /o clock i [A) /o' clock
NO
9
NO e, , NO
[91]
. N s
N N
NO NH. , NH 4
[9] +
. NH 4 R NO,
) . , NO. s
+
NH4 NO b >
+ +
NH. “NO NH .
NO 5,
T
)
« 4. 9 14
| lc 4.2 | |7
T mas| 412 &
B E o
=928t =
= 410 g
EZ 2 H
z = I
Swlf 18
RVt
+H
=
=0 6
=+ A B C D E F G H I J K L M N O P Q R S T U

& il / 0 elock

A.00-00~ 03-00 B.OIl 00~ 05-00 C.02-00~ 06-00 D.04-00~ 07-00 E.O05-00~ 08-00 F.06-00~ 09

00 G.07-00~ 1000 H.09-00~12-00

1.10-00~ 14-00
~17-00 M.1500~ 1800 N.16-00~ 1900

J.12:00~ 1500 K.13:00~16-00 L.14-00

0.17-00~ 2000 P.18-00~ 2100 Q.19-00~ 2100

R.20-00~ 23-00 S.21 00~ 0000 T.22-00~ 01 00 U.23-00~ 02-00

5

, NH.

NH,

NO )

B 1/4



,NO
>
- s NO
B
o
B 2.3 NO
=
S ¥ NO ,
~
ww_ e mw  me_ aw on mm me e NO
T My e eleck
6 1/4 NO
NO NO
) NO >
NO
/0 clock
00 -00 .020% 0.134 16 0.883% 0.187 105 .180% 0.229 82
01 20 .065%£0.105 22 0.936%0.152 96 .166% 0.307 94
02 40 L0711 0.197 20 0.936% 0.202 94 .230% 0.278 79
04 -00 .089% 0.129 18 0.937+0.187 103 .281%0.271 84
0520 .125%0.085 22 1.021£0.211 96 .237%0.378 100
06 40 .153%0.386 20 1.257£0.239 92 .208% 0. 301 73
08 -00 .172%£0.183 18 1.404% 0. 241 91 .110%0.238 85
09 -20 .067% 0.070 22 1.351£0.192 88 .947% 0. 233 98
10 -40 .010%£ 0.126 20 1.455%0.227 88 .820% 0.197 79
12-00 .004% 0.150 18 1.348%0.277 97 .772% 0. 240 86
1320 .071% 0. 098 22 1.191£0.194 88 .874% 0. 221 98
1440 .001% 0.149 20 1.113£0.190 90 .973% 0. 255 75
1600 .951£0.160 18 1.024%0.188 101 .979% 0.152 84
1720 .955% 0.073 22 0.926%0.175 96 .069% 0.233 96
18 -40 .952% 0.132 20 0.862% 0.102 94 .154% 0. 251 79
20 -00 9531 0.211 18 0.792%0.121 103 .166% 0.263 84
21 -20 .960% 0.093 22 0.859%0.199 96 .189% 0. 434 98
22 -40 .000% 0.198 20 0.915%£0.120 92 .163% 0. 254 77
NO )
- NO
3



NO B
1 R s , 1500~ 16
, , NO 00 1, ,
12% ~ 47% 18% ~ NO
68% - , s
2
2.4 NO NO 15
1, 00~ 16 -00
NO
1
1 . ( ). : ,1999. 141
( 7- ~ 142
~ 2 s . NO«x
"
o ,1993,4(1): 92~ 99
H
£ 3 . . . . .
; NO . ,1998,19(2):1~ 5
b
00:00 02:40 05:20 09:20 12:00 14:40 17:20 20:00 22:40
Ql:2¢ 04:00 08:0C 10:40 13:20 16:00 18:40 21:26 Q0:900 s ) NZO
1.60
= ,1996,7: 273~ 279
P 5 , , . NO
ﬁ ,1999,20(2):17~ 21
i ; 6 ‘ L ,1990. 37
0.60 =
00:00 02:40 05:20 09:20 12:00 14:40 17:20 20:00 22:40
01:20 04:00 08:00 10:40 13:20 16:00 18:40 21:2¢ 090:00 ~ 42
1.
3‘1:; N 7 Aneja V P, Robarge W P and Holbrook B D. Measure-
g 1. ments of nitric oxide flux from an upper coastal plain,
ﬁ N North Carolina agricultural soil A tm ospheric Environ-
E - ment, 1995,29(21): 3037~ 3042
0.90

00:00  02:40  05:20 09:20 12:00 14:40 17:20  20:00  22:
01:20 04:00 08:00 10:40 13:20 16:00 18:40 21:20

40000 8 Crutzen Paul J. On the role of CH4 in atm ospheric chem-
Bfid /o' clock

istry: sources, sinks and possible reductions in anthro-

7 pogenic sources. Ambio, 1995,24(1): 52~ 55
9 William E J, Hultchinson G L and Fehsenfeld F C. NO,
and N0 em issions from soil. Global Biogeochem ical Cy-

7 3 cles, 1992, 6(4): 351~ 388





