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1 N (Mmof L)
Tab. 1 Inoiganic N concentrations ( Mmo L) in precipitation in the Changjiang River catchment
1998 1992—1993 1985—1986
NHN NOyN NHyN+ NOyN  NHpN NOrN NHzN+ NOyN  NH-N NOyN NHp-N+ NOyN
22.9 6.0 28.9 73 8.5 15. 8
— 76.3 4.0 80. 3 .9 15.0 109.9
77.9 13.4 913 7.8 20.0 97. 8 56. 8 5.5 62.3
65.2 181 83.3 2.4 20. 1 825 71.8 13.5 85.3
68.2 9.6 77. 8 62.4 9.5 71.9
N : 2 N ,NH-N  87.7%,NOsN
12. 3% NO-N DN 1%, DIN 1 087 579/ a
601. 4kg/ (km’* a), , DN  33.1%
54.7% DIN 62.3%, N
1985 —1986 ( , 1996)
2 N
Tab.2 Tnorganic N fluxes from precipitation into the Changjiang River
N (Va)
(10%m?) (10%m) NH+N NOxN NHzN+ NOs-N
2010.7 1508.0 48 347 12 667 61014
— 42236 3167.7 338 374 17 739 356113
6144. 8 4 608. 6 502 614 86 457 589 071
807.3 605.5 55270 15343 70 613
13 186. 4 9 8%.8 A4 604 132 207 1076 811
DIN , DIN DIN
c(N)1* Q1= ¢(N)2*Q: c(N)1 ¢(N)2
DN .0, O, : 4
DIN DIN
3 4 NHrN+ NO-N
, DIN
2.2.2 N N N,
N N, N 1998
1993 1997 , N
4
,DIN  TN( . ) ( . 1990) (
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3 DIN

Tab.3 Comparison between DIN concentrations of precipitation runoff and river water determined

NH-N+ NOsN NHrN+ NOs-N (%)/
(Hmof L) (Mmol L)
21.7 3.8 55.9
— 60. 2 7.9 8.7
68.5 7. 6 89. 4
62.5 7.6 8.7
58. 4 ®.3 8.3
4
Tab. 4 Statistics on arable lends, fertlzer and water and soil losses in the Changjiang River catiment
(10*%km?) N (10%) (10*km?)

8. 657 19%. 432 34, 601

10. %63 307. 053 20. 588

3.657 12. 317 2.040

23.277 625. 802 57.229

, 1998) 65% ; 4 R
, ; ( )
( , 1997), TN
N N (
) TN ( , 1997),
N ( )N
( , 1997) , 1998
v TN 0. 123t (km’*a) (
1994) 5, DIN
322 643/a  178.4 ke/ ( km’* a), 18. 5% , N
s 48. 6%
5 DIN

Tab.5 The lost fluxes of fertilizer and soil DIN in the Changjiang River catchment

[V (k™ a) ] [V (knt* a) ] (Va)
1.297 0. 086 133019
1.336 0.054 156 813
0. 870 0.054 32 811
1. 149 0.074" 32 643

1 L1998 2000,
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2.2.3 N 1998 ,
83.49x 10°t, 36. 8% , ,
67. 8% 195
63. 79 x 10°t, 3. 7%, ,
67. 4%
N R NH+N/
DIN= 0.8, DIN/TN= 0.5 ( , 1989) ,
AER S ( .1999),
( , 199), ( ,1999), , 1997)
( . 1987) , DIN
17. 405mg/L. 16. 716mg/L
N , DIN 251 952/ a, 14. 4%,
, 46.0%(  6)
6 DIN
Tab. 6 DIN mput fran point sowrces in the Changjiang River catchment
DIN
DIN DIN
(10% a) (V) (104 ) (Va) (Va)
170 326 28 472 214 630 37 365 65 828
288 203 48 176 388 809 61 672 115 848
179 375 29 984 231 493 40 291 70 275
637 904 106 632 834 932 145 320 251 952
2.3 N
DIN N N
, 62.3% 18.5% 14.4%,
N \ N
, 292/a  24.37Ya , N
N ,
N , 1962—1963 31. 9Hmo/ L ( , 1983); 1979 —1981
41. 8Hmo} L( , 1984) ; 1997 —199% 64. 8Hmol/L, 60 90
N 1 , N
1962 N
45% 10't, 1997 2171. 7% 10't \ \
60%, 35% , NH3 25% , 50%

1 ,1998 2000,
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( , 1990) 344.2% 10"t N ,
N 5% —10% NO( Jenkinson, 1990) NO; ,
NH3 NHs ( Jenkinson, 1990) NH3
1965 551.0% 10't, 1997 5915 % 10't,
27. 5% (Jenkinson, 1990) , NH3
NH: (NO.) N , ,
48x 10t N NO+ NO: , 32x10°t N ,8x10°t N -
,8x10°t N , 5 (Jenkinson, 1990)
NO+ NO, , 1965
1997 5.9 14.2 ., 199
1, 5 , N
N
N, s , Warneck
NH-N NOs-N ( Jenkinson, 1990)
N ,
N N

, (Gildea et al, 1986, Vorosmarty e al, 1995) N
( Berge @ al, 1997) ,

, ( ,2000), DIN/POsP ~ ( 196.0 £35. 8,
287.1%34.0), , N N
, 49% ( 0.49),
70% —80% , 75% ,
36. 8% , 63.2%, N
N N
65 .
1000kg/ (km’* a) :
1000 —2500kg/ (km’*a) ; 2500kg/ ( km’* a)
, (Dise et al, 199) ,
500 —600kg/ (km’* a) (Stoddard, 1994) DIN
( ) 1628kg/ (km’* a) , ,
65. 6%
0% N
\ DIN N 36.8% DIN
62.0% , Bjerkreim (70% ) (Kaste et al, 1997)

N N
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, DIN 283 655t/ a,
N 4.5%, N , N
N 60%, N 2.2 ,
N N
3.1 N ,
1998 DIN 1. 75 % 10t
965. 4kg/ (km’*a), NOsN  82.4%
3.2 N N N
) 62.3% 18.5%
14. 4% ,
3.3 N , N,
. N N 60%
3.4 N ,
63.2%, N N  36.8%,
3.5 , N ,
N N N ,
N , N
. 197. ,10(2):1—6
, 1989. ,172—173
s , 1997. . , 17(1): 39—47
, Keene W C, , 1993. ,13(4): 246 —251
s , 1983, . ,14(5), 454 —459
, 1990. , 219, 295—298
, 1997. , 130—136
, 1992, L2 1):29—35
L, 191, , 22(6): 540—546
, 1992, ,33:109—129
, 1996. ,1:61—63
, 2000. ,31(3): 28—2H%
, 1999, ,12(5):45—48
, 1984. , 15(3): 203 —213
, 1987. ,6(9);2—7



472 32

. , 1999, . 12(5):1—5

, , 1998. ) , 18(3): 263—267

. . , 1999, ) ,20(2): 1—6

, . , 1981. L ) ,11
(4):37—46

, , , 1994, ) : ,8—19

, , , 1997, . ,10( 6) : 20—25

Berge D, Fieid E, Hindar A et d, 197. Nitrogen retention in two Norwegian watercourses of different trophic status. Ambi, 26:
282 —28

Billen G, Lancelot C, Meybeck M, 191. N, P and Si retention along the aquatic continuum from land to O cean. In: Mantoura R F
C, Martin ] M, Wollast R ed. Ocean Margin Processes in Global Change, Wiley & Sons, Chicheser, 19—44

Conley D J AndMalone T C, 1992. Amnual gcle of dissolved silicate in Chesapeake Bay: mplications for the production and fate of
phytoplankton biomass. Marine Ewlogy Progress Series, 81: 121 —128

Dise N B and Wright R ¥, 1995. Nitrogen leaching fran European foreds in relation to nitrogen deposition. For Ecol Mgmt, 71:
153—161

Edmond J M, Spivack A, Grant B C et al, 1983. Chemical dynamics of the Eguary of the Changjiang River. In: Proceedings of i
ternational symposium on sedimentation on the continental shelf, with special reference to the East China Sea. Beijing: China
Ocean Press, 1:251—262

Edmond J M, Spivack A, Grant B C et al, 1985. Chemical dynanics of the Changjiang Estuary. Continental Shelf Research, 4:
17—36

Gildea M P, Moore B, Vorsmarty C J et al, 1986. A global model of nutrient cycling: 1. Introduction model structure and terrestral
mobhil zation of nutrients. In: Research Perspectives, Washington, DC: Smithsonian Institution Press, 1—31

Graneli E, Risinger L, 1995. Was the Chrysochromulinapolylepis bloom in 1988 caused by arelease of cobalt or vitamin By from a
previous bloom of Skdetonema costatum? In: Hanmful algal blooms, Proceeding of 6th Intemational Conference on Toxic Marine
phytoplankton. Lavoisier, 233 —229

Jenkinson D S, 1990. An introduction to the Global nitrogen cycle. Soil Use and Management, 6(2): 56—61

Justic D, Rabalas NN, Tuner R E et al, 1995. Changes in nutrient structure of riverdominated coastal waters: stoichiometric ne
trient balance and its consequences. FEstuarine, Coadal and shelf Science, 40: 339 —356

Kaste @, Henrksen A, Hindar A, 1997. Retention of atmosphericall-derived nirogen in subcatchments of the Bjerkrem River in
southwestem Norway. Ambio, 26: 296 —303

Meybeck M, 1982. Carbon, nitrogen and phosphorus transport by world rivers. American Joumal of Science, 282(4): 401 —450

Nixon S W, 1995. Coadal eutrophication: A definition, social causes, and future concems. Ophelia, 41: 199—220

Paed H W, 197. Coadal eutrophication and harmful algal blooms: Importance of atmospheric deposition and groundwater as“ new”
nitrogen and other nutrient sources. Limnol Oceanogr, 42(5. pait 2):114—1165

Shen Zhiliang, 2001. Historical Changes in Nutrient Structure and its Influences on phytoplankton composition in Jiaozhou Bay. Este
arine, Coastal and Shelf Science, 52:211—224

Stoddard J L, 19%. Long term changes in watershed retention of nirogen, Its causes and aquatic In: Baker L A ed. Environmental
demstry of lakes and reservoirs. Adv Chem Ser, No. 237, American Chemical Society, Washington DC, 223 —28&

Vorosmarty C J, GideaM P, Moore B et al, 195. A global model of nutrient ¢ycling: II. Aquatic processing, retention and distr+
bution of nutrients in large drainage basins. In: Research Perspectives. Washington, DC: Smithsonian Institution Press, 32—56

1023 —1045



5 : 473

THE DOMINANT CONTROLLING FACTORS OF HIGH CONTENT
INORGANICN IN THE CHANGJIANG RIVER AND ITS MOUTH

SHEN Zhs Liang, LIU Qun, ZHANG Shi+-Mei, MIAO Hui, ZHANG Ping
(Institute o Oceanology, The Chinese Acadeny o Sciences, Qingdao, 266071)

Abstract Based upon the site investigatbns of river and rain waters n 1997 —1998 in the Changjiang River and is
mouth, together with historical data including those in the literature, the main sources and transport flixes of inorganic N
in the Changjiang River catchment were quantiatively estimated. The results show that the inorganic N caming from pre-
cipitation, agriculture non— point sources (lost from fetilizer and soil) and point sources sewages discharged were about
62.3% , 18. 5% and 14. 4% of the export flux of inorganic N in the Changjiang River mouth, respectively. The N from
precipitation was the main source of the high content inorganic N i the Changjiang River mouth and the precipitation N
entering the Changjiang Riverwas only 36. 8% df total precipitation N in the Changjiang River catchment. The N in pre-
cipitaton were mainly cortrolled by the fertilizer losses, the combwstion of fossil fuels and the released substances from
animals and plants processes and so on. Infact, about 60% of consumption of annual fertilizer Nwere bst from gaseous-
ness and agriculture non— point sources, this is a key factor to control the high content inorganic N in the Changjiang

River mouth.
Key words Precpitation, Fertilizer, Inorganic niwgen, Control factars, The Changjiang River and its mouth



