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Abstract Field surveys fran Y ichang to Zhenjiang albng the Changjiang ( ako knovn as the Yangize R iver) were carried out n January 2008, and
monthly surveys at Xulujing of the Chang jiang E stuary were carried out fran June 2007 to M ay 2008. Concentrations of N;O i the Changjiang were
measured and the amospheric N, O fluxes were estinated The mean N, O concentration in surface waters of the Changjiang was (22 0 £3 5)

maol 7!, and the surface waterwas persistently supersaturated in N,O with an average saturation of 180% £33 and waterte-air fux of (13. 7 £
14.6) Bmotm~2 d~ . N,O concentrations in the dow nstrean of C hangjiang w ere high er than those inm dstrean, and N, O in trbu aries and lakesw ere
higher than those in the mainstrean. N, O con centratons at Xulujing was averaged to be (19. 4E7 3) mmot L™!, and shoved obvious seasonal
variations The average a i ater fluxwas (43. 9£24 9) Bmolm™% & ! atXulujing the high valie appeared in smmer about 80 7Hmot m~¢ d- .

Changjiang is estimated o contrbute 12 0 Gg N,O-N to the amosphere annually, accounting for about 1. 1% of N,O en ksions fran China The

disolved N,O-N input to the EastChia Sea fom the C hangjiang w as estinated to be 0. 5 Gg a~ ', and plays an mportant role in the bigeochem ial
cycling of N in the estary.

Keywords Changjiang (Yangtze R wer); nitrous oxide (N,0); enisson distribution; flux
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Fig 2 Dssolved N,O and O, at each station of the Changjiang in January 2008 ( a b. DissoedN,O and O, i surfacewaters ¢ d Dissolved

N,0 and O, i bottan waters)



1998 29
30 7 mot L', (22 03 5)mmob L™ ; ) \ \
N, O 16 8~ 30 9 (420006~ 200805), )
mot L', (22 333 5) mot L™, N, O 2007
N, O , 6 2008 5 (
’ NZO s )7
1% . \ N, O N,O (NO; )
. N0 (r=Q 85 p<0.0005), (NH3 )
) N,O (r=0 63 p<Q 03), (NO; )
N,O (29 6 mot L") ol _ — il 7 50000
(16 7 mmok L") (175 m 1l n | F———
mot 17 '); N, O (21. 8 *r Al
mot L") (19 2 mot L") 820_( | -
( 17 8 nmol‘ L_ ! ) E - 20000 :g_
’ N20 10 =
0, 10 9 m FH H_l -+ 10000
meg L' ( DO ). 0
1 06 07 08 09 10 11 12 01 02 03 04 05
0, 8 8~ 12 5mg L , N,O i
32 KILGAREE NOKENETLA 4 (1951~
2007 6 2008 5 N,O 2 o N
3 . 3 7 N, O Fig 4 W'ater emperature ( in siu) at Xulujng and mean water
_1 discharge atDatong ( 1951 ~ 2005)
(19 4£7 3) mot L7,
. (33 3 . e st e
. 33 KL N,OE A Anf i 38 &
mot L"), 2007 (11 )N,0 12 9 NLO
-1 ) 2
rmoi L N B Nzo ’ 10070, ( 1), Nzo
2 2008 1 N,O
N0 180% 3%, :
: N,0 , 242% .
r _ —3 N,O #ikE
ot (g zz2 RE - 500% 21% 6%,
g / - [ (6~8 ) , 316% , (9~ 11
E / T - ) (12~2 ) (3~5 )N,0
= B —4300% &
- / 8 s N, O
® 0 | ”
g y i 7 +200% 1 N,0
Q, 10 + 4 U
= g ¢ ¢ 4100% o,
7 A , 213 . 2008
0 L 0
8588555583838 1 N> 0
288888888 s¢s8¢8 2 0~ 56 7 Bmotm * d ', (13 7 £14.6)
HM(%-A) Umotm *d . N,O
(43 9124 9) bmobm * d', 80 7

3 N,O
Fig 3  Annual variations of N,O concentrations and saturations at

Xulnjing of the Changjiang Estuary

Umotm *d .



9 : 1999

1 N,O
Table1 Saturation and flux of N;O i the Changjiang
- /
C
/ (nr s~ 1) (Fmotm=-2d-1)
28 4 316% *160% 78 80 7+59. 4
233 176% *520 78 28 7£19. 1
99 172% *34% 78 31 1155
169 186% *24% 78 35k 1
~ 1 99 156 220 33 43*17
~ 1 98 168% *100 34 139%22
~ 1 90 193% *33% 78 40 0£15 0
1 69 152% 54 10 7
1 85 162% 33 47
1 109 242% 33 10 7
1 60 173% 33 57
* htyp: /Avww. moc gov cn
4 (D iscusson) PR ’
2420 x 10 hm", 26% ( , 2000),
N,O )
( 2), N, O 30k ~ S0 N ( ,
-1
: 13~ 60 mmot L . N,O 2003),
9 2
. N,O NO; ( > s
) (r=0Q 49,p<0 1), ( , 2006) , 2005
Cohe Stour Owell Trent Ouse NO; 296. 4x10't ,
-1
218~ 389 Mmoi L™, ., N0 N-0 : ;
3~ 4 (Dongetal, 2004), NO; ’ ,
X
N, O 13 s 19197 N 7 8 x10
-1
rmoi L ) ( ) kg 39 ’ l, N 4 4
- _1 . x10ke a (Yan et al, 2003).
, NO; 70~ 98 Umot L' (Liu etal, ga » 2003)
2003), NO; 0 0
N N
NQO ) 2 B 2
( , 2007), N,O ’
2 N,O
Table2 Canpihtion of the concentrations and satrations of N,O in worklw ide rivers
N,0 / NO; /
(nmmot L™ 1) (Hmot L™ 1)
Amazn R ver 130 40 Richey et al , 1988
Hudson River 1998-05~ 199911 19 0£8 0 185. 0% *43 0% 17. 0~ 56 0 Coleetal , 2001
Cohe 2001-08~ 2002-05 44 2x50 272 5% £32 1% 421 8£18 1 Dongetal, 2004
Sour 2001-08~ 2002-05 53 9%4 5 207, 4% £25 T 402 7205 Dongetal, 2004
Owell 2001-08~ 2002-05 60 1£5 4 3%, 1% £31 7% 373 9£19 6 Dongetal, 2004
Trent 2001-08~ 2002-05 43 2%3 5 228 4% *18 W 594 71342 Dongetal, 2004
Ouse 2001-08~ 2002-05 392129 217. 9% *16 3% 322 8£40 3 Dongetal, 2004
M illstone R wer 2002-03~ 2002-05 11 5~ 13 3 1. 0% ~ 123 Qb 91. 0~ 171 0 Laursen et al , 2004
Ioquo & R wver 2002-04~ 2002-06 13 7~ 277 134. 0% ~ 209 0% 730 0~ 907. 0 Laursen et al , 2004
2002-10 13 4%8 7 71. 0 Yan et al , 2004

2008-01 22 035 168. 0% *26 %%




2000 29
( 95, 2008 1 N,O
1 N,0 (86 7x10 m’),
Sene (Gameretal, 2006) N,O-N 12 0Gg al.
Lii  ( Clough etal , 2007) N,0 N,O
Phite (M & ahon et al, 1999) ,
Neuse (Stow et al, 2005), N,O
Hudson (Cole et al, 2001) Colne ,
(Dong et al , 2004). N,O N,ON
. 950 Gg a ' ( , 1993), N,O
, N,O L 1%,
, N, O
1000 ) > N.0O
~ N, O,
g I".’ NzO
_’,_i 100 |+ Sem: = Platte 10m
3 s 29300 m* & ' ( , 1998),
§ 10 |- A Changjiang .
% ® Hudson ® Colne Nz 0 ,
z N,ON Q5Gg a
! | ~
I 10 100 1000 (2 8Tg a l) Q0 0%
NO3 #3k B /(umol-L ") ( , 2004)’ N, O
5 NO; N,0
Fig 5 Rehtionship between NO3 concentrations and N, O 5 (COHC}JSDHS)
fluxes of rivers 1) 2008 1
, N,O N,0 (22 0%3 5) mot L,
B NZO NZO ’
B ’ ? NZO
, _ N, O
(Garc aRuiz et al , 1998). , :
- 2) N, O
_ 0, (19 417 3) mot L ', \
, , N,O ( . N,O
, 2007). , , 213 0% t69 ¥, s
, _ N,O
(GarcaRuizet al , 1998 1999), N,O 3) N.0 ;
. N , NzO . N2 0
, N,O , N,0 (13 7%14 6)Umotm™ # d . N,O
_ N,0 (43 9£24 9) bmotm = d .
NO,  NH; , N,O N,>O-N 12 0
) Ge a |, N,O 1 1%.
N,0 : N,O-N Q5Ggal,

N, O



2001

CRMEARBERF A0 EFEXE R RRENE T
Bl R M, St REBE BRF pH 8%, E0
B

CIRER (1972—), &, 8l #g, TENEEF
HEHFHAR, EFmail guilingzhang® ouc edu e Tel + 86—
532- 66782005

(R eferences):

Bao X, W atanabe M, Wang Q, et al 2006 Nitrogen budgets of
agricultural fields of the Changjiang R wer basin from 1980 © 1990
[ J]. Science of the Total Environmeny 363 ( -3): 136— 148

2006 [M].
. 121— 124
Chen JS 2006 Principles of R werW ater Quality and W ater Quality of

Riers n China [M ]. Beijng Science Press 121— 124 (i
Chinese)

ClbughT ] Buckthought L E Kellher FM, et al 2007 Diuumal
fluctations of dissolved N,O concentrations and estinates of N,O
an Bsions fran a spring-fed river mp lications for IPCC m ethodobgy
[ J]. GbbalChange Bobgy 13(5): 1016— 1027

ColeJ ] Caraco N K. 2001 Emission of nitrous oxide (N,O) from a
tdal fresqwater rives the Hudson River New York [ J].
Environm ental Science and Technology, 35 991—996

Dong L E; NedwellD B, Cobedk | eral 2004 N itrous oxide em Bsion
fran sme English and W elsh rivers and estuaries[ J]]. W ater Ai
& Soil Pollution Focus 4 127—134

R . 2007
[M]. : , 274—278

Fan C X Wang C X. 2007
Eutrophication of the Lakes of Yangtze M idle and Low er Reaches
[M]. Beijing Science Press 274—278 ( in Chinese)

2000 [D].
, 12—13

Environmental Geochen stry and

GaoX M. 2000 W ater qualily assessnent and m odeling of rivers and
kkes along the Yangtze R ver[ D .
12—13 ( in Chinese)

Garc aRuz R, Pattinson S N, Whitton B A. 1998 Denitrification and

Beijng Peking University,

nirous oxide production n sedments of the Wiske a low hnd
eutrophic river[ J]. Science of the Total Environment 210-211:
307—320

Garc a Ruz R, Pattinson S N, Whiton B A 1999 Nitrous ox ide
production m the riverwaleOuse N orth-East Englnd[ J]. W ater
Research 33(5): 1231— 1237

Gamier] C bron A, Talkc G etal 2006 N irogen behaviour and
nirous oxide enission i the tidalSeine R wer estuary ( France) as
nfluenced by hunan actviies n the upstrean watershed [ J].

Biogeochemisty, 77 . 305—326

Laursen A E, Seitzinger S P 2004. D mmal pattems of denitrification
oxygen consum ption and nitous ox ile production i rivers measured
at hewhole reach scak| J]. Freshwater Biobgy, 49(11): 1448—
1458

LuSM, Zhang ] Chen HT, etal 2003. Nutrients n the Chang jang
and its trbutaries[ J|. Biogeochamistty 62 1—18

> s , . 2006
[OL]. : , 2007-03-01, http //www. Im
@ /basicdata/ comm unique/200703/20070301- 36217 him

LuZ S JangZX, YangY D, etal 2006 Water resources bulletin of
the Yangtze R iver Basin and Southwest Rivers[ OL . W uhan
Y angtzze W ater Resources Canm ksion  http //www. Im cn/
basicdata/comm unique/ 200703/ 20070301- 36217 htm ( in
Chinese)

M M ahon P B, Dennehy K F. 199. N, O amissbon from a nitrogen
enridhed river[ J]. EnvironmentalScience and Technobgy 33(1):
21— 25

Raymond PA, Cok J J 2001. Gas exchange i rivers and estuaries
Choosing a gas transfer vebcity[ J]. Estuaries 24 312—317

Richey JE, Devol A H. 1988 B bgenic gases and the oxiation and
reduction of catbon n Amazon River and floodplain waters[ J].
L nology Oceanography, 33( 4): 551—561

Seizinger SP, Kreze G StyksR V. 2000. G bbal dstrbution of N, O
an issons fran aquatic systans natural an ssions and an thropogenic
effects| J]. Chen ophere-G bbal Change Science 2(3-4): 267—
279

2004 [J] , 15(6):
752—1759

ShenZ L. 2004 Nitrogen transport fluxes i the Yangtze R wer[ J].
Advances nW ater Science 15(6): 752— 759 ( n Chinese)

Stov CA, Waker JT, Cardoch L, etal 2005 N,O Em isson fran
Streans in  the Neuse River W atershed Noith Cawlma[ J].
Environm ental Science and Technobgy, 39 6999— 7004
R . 2003 []].

, 3 18—20

Tang L, BaiD. 2003. Effect of agricu furalnon—po int source pollution on
water enviroorment| J]. Enviomental Proecton 3 18—20 ( in
Chinese)

R . 1998 [M]. : R
133—134

Tang Q C, Xng Y. 1998 RiverHydmlogy of China[M |. Beijing
Science Press 133— 134 ( in Chinese)

WangH J YangZ S WangY, etal 2008 Reconstruction of sed i ent
flux from the Chang jiang ( Yangtze R ver) to the sea since the 1860s
[J]. Joumal ofHydwlogy 349 318—332

R . 1993
[J]- . 14(3): 42—46

Wang SB, SuW H. 199. Em isins and changes of nirous oxile in
Chia [ J]. Envionmental Science 14 (3): 42—46 ( in Chinese)

Waminkhof R. 1992 Relatinship between wind speed and gas
exchange over the ocean| J]. Joumal of Geophysical Research 97

7373—7382



2002

29

WeissR F  Price B A. 1980 Nitous oxide solubility in water and
seawaterq J]. M arine Chan stry 8 347—350

, , ., . 2004
—— 1998~ 199 [J].
., 59(1): 118—124

XuKQ LnCE MuXM, et al 2004 Characterstics of water qualiy
i the Changjiang R iver Observations conducted in 1998 and 1999
[ J]. ActaGeographicaSinica 59 (1): 118—124 ( in Chinese)

Yan W ] Lausen A E, Wang F, etal 2004 M easuranent of

denitrification i the Changjiang Rwer [ J]. Environm ental
Chenistry t 95—098

Yan W ] Zhang S SunP, et al 2003 How do nitrogen mputs o the
Changjiang basin ipact the Changjiang R ver nirate A tem poral
analyss for 1968 1997[ J].
1091— 1099

R R . 2001

G lobal Biogeocheanical Cycles 17

— 1968 ~ 1997
[J]- , 56(5): 505—514
YanW ] Zhang § Wang JH. 2001l Nitrogen biogeochean ical cycling
n the Chang jang dra nage basin and its efect on Changjiang river

dissolved morganic nitrogen Ten poral trend for the perod 1968 ~

1997[ J]. Acta Geographica Smica 56 (5) 505—514 ( in
Chinese)
2007. -
[D]. : , 35—49

Zhang . 2007. The dstrbutions and airsea exchange fluxes ofmethane
and nitrous oxide mn Yellow Sea and the Y angtze R wer E stuary] D].
Q ingdaa O cean Unwersity of Ching 35— 49 ( in Chinese)

Zhang G I, Zhang] Ren JL, etal 2008 D istrbutons and sea-te-air
fluxes ofmethane and nitrous oxide n the North East China Sea in

smmer J]. Marne Chan istty 110(1-2): 42— 55



