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Characteristics of Nitrogen Loss Modulus in the Yellow River Basin

CHEN Jing-sheng, YU Tao

(College of Environmental Science, Beijing University, Beijing 100871, China)

Abstract: Nitrogen loss modulus is one of the basic parameters in the studying of regional nitrogen cycling and nitrogen balance, and
the study of this parameter can help assess the utilizing efficiency of the nitrogen fertilizer from the perspective of a large area. The
nitrogen loss moduli of the 19 principal tributaries of the Yellow River, calculated from many years” data of their averaged river flux
and nitrogen concentration, ranged from 0. 073 ~ 1. 665t * km ™2 « a~', which were obviously positively related to the population
and agricultural intensity of the region. The nitrogen loss moduli obtained from the mainstream data were less than those from trib-
utaries’ because of the " area scale effect”, and the nitrogen loss moduli at different stations along the mainstream of the Yellow River
varied slightly. On the other hand, the nitrogen loss moduli of the Yellow River Basin increased greatly since 1990s: the 1995 s
value of Toudaoguai Station in the Mid Reaches was 4 times higher than decade before, meanwhile the value of the Lower Reaches
Station Huayuankou doubled from 1986 to 1996. We found that the nitrogen was leached from the Valley primarily in the dissolved
form and existed in liquid phase, having little relationship with the sediment erosion modulus in the Yellow River Basin. The nitrogen
loss modulus of the Yellow River Basin based on Huayuankou Station was less than that of Yangtze River based on Datong Station. The
nitrogen fertilizer loss ratio (total nitrogen loss to total amount of nitrogen fertilizer applied in the Basin) tended to increase in the late
1990s in the Yellow River Basin, 12% increasing from 1997 to 1998 and 18% increasing from 1998 to 1999. The authors call on
that this situation should be attached great importance to our researchers of fertilizer, researchers of environment protection and
concerned governmental decision — making departments.
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Table 1 Nitrogen loss moduli of the 19 principal tributaries in the Yellow River Basin
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(1952—1990) /10°m* ~ ZAEH{EH /mg « L~ /km®>  /t-km?-a!
KE W] b ik 10. 01 1.215 1989—1997 7 154 0.17
JE R ok T 1. 403 2. 096 1989—1993 4008 0.073
e Hom 21 Jif 50.9 1.203 1989—1998 25527 0.24
Pkl i A 29.33 1. 431 1989—2000 15 130 0.277
K Hib R 17.17 4.061 1989—2000 17 733 0.393
o B ] S| iZN 6.798 3.925 1989—2000 8 706 0.306
g g K 10. 11 3.824 1989—2000 12 894 0.299
MeglabE) [Su) 1] 1. 445 3.007 1989—2000 4080 0. 106
=) 1178 Ja Kk 2. 604 3. 851 1992—2000 4161 0.241
WK 11178 i1l 2.781 21.074 1989—1998 5 496 1. 066
Y] 117G pERe 12. 84 11. 469 1989—2000 39 471 0.373
N=RD) Hm By e 80. 48 11.022 1989—2000 134 766 0. 658
TCAE W] Bevy ISPl 12.86 2.494 1989—2000 30 261 0. 106
W 7K ] 1Ly KT 1.572 3.434 1989—2000 4326 0. 125
FE K 5] Haw 2.195 3.949 1992—2000 7 687 0.113
ey vy NS 9.97 3.411 1989—1990 26 786 0.126
i) ] pARki 12.93 2.907 1989—1990,1999—2000 6 120 0.614
&) ] SRS 23.27 5.443 1989—1990,1999—2000 12 761 0.993
PR30 W K5 31.6 9.947 1989—2000 18 881 1. 665
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Table 2 Nitrogen loss moduli of the 7 stations along the mainstream of the Yellow River
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(1987—1997) /10°m’ (1989—2000) /mg * L™ /km? /tekm™ - a™!
Ttk 225.6 1.123 144 750 0.175
=0 269. 4 1.807 222 551 0.219
Fa i 238.59 2.635 309 146 0. 183
PSR 167. 8 2.710 367 898 0. 124
il 211 3.987 497 552 0. 169
=) 269. 5 4.709 688 421 0. 184
A 286. 6 4.104 730 036 0.161
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Figure 1 Changes of nitrogen loss modulus of the Mid Reaches

Station Toudaoguai from1985 101998 (r=0.901, P =0)
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Figure 2 Changes of nitrogen loss modulus of the Lower Reaches

Station Huayuankou from 1985 to 1996 (r=0.755, P =0.007)
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Figure 3 Relationship between the nitrogen loss modulus and the ni-
trogen fertilizer application rate at Huayuankou Station and its upper
drainage (r=0.782, P =0.004)

[ the nitrogen fertilizer application rate (converted into N form) cal-
culated according to the weight of each province’ s area in the Yellow
River Valley, not including that of Shandong province for it” s in the

lower reaches of the studied station |
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Table 3 Sediment flux moduli of the 19 tributaries of the Yellow River
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Table 4 Comparisons between the nitrogen loss modulus of the Yellow and that of the Yangtze River Basin
T 3L i PRI/ 10° km? SRR R SRR R R et ARBRMEE/ ke a !
B A 75.2 96% 99 327 0. 161
KT K 180 95% 322 643! 0.189
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Table 5 Total loss ratio of the nitrogen fertilizer in the Yellow and Yangtze River Basin (1997 —1999)
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KL 1997 Kl 593.019 322 643 5.4
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