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Abstract: Nitrogen (N) inputs caused by human activities potentially influences the aquatic envi-

LI Xu-yong', SU Jing-jun' ('State Key Laboratory of Urban and Regional
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Beijing 100049, China ). -Chin. J.

ronment. However, researches on N pollution in China are mainly discussed from the microscopic

point of view, i. e. field experiment. Watershed-scale diagnosis of N pollution has just started,
leading to ambiguous identification of ecological problems, pollution issues and pollution potential at
watershed scale. In this paper, relationships between net anthropogenic N inputs ( NANI) and ri-
verine N flux ( RNF) and factors influencing these relationships at watershed scale had been investi-
gated. This would help diagnose ecological and environmental problems at watershed scale, under-
stand the roles of natural climate and human activities in affecting N fluxes, and ultimately provide

both theoretical and practical insights into environmental management decisions.

Key words: riverine nitrogen flux; net anthropogenic nitrogen inputs; response relationships; in-

fluential factors.
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Table 1 Basic characteristics of the relative basins
X 38/ i35k F iR INEESs AE Rk HRWIR R NEESEA RS RNF/NANI
Region/basin Area of Population Mean Mean flow Temperature i A NANI RNF (%)

sub-basin density Precipitation (mm-a’!) (C) (kg N - (kg N -

(km?) (capital + km™)  (mm +a™") km™2-a™!) km™2-a’!)

B Nibesi 3.4x10° ~8.77x10° 1.54 ~185.72 - - - 1168 ~7044 363 ~ 1452 10 ~35
North Atlantic Ocean!®!
FEEARIH 475 ~70189 8 ~556 934 ~ 1260 328 ~672 4.3~12.6 835 ~5717 314 ~1756 11 ~40
Northeastern USA[®]
R E AR 3274 ~35112 14 ~103 1155 ~1339 275 ~467 13.8~19.3 2676 ~4884 158 ~446 5~12
Southeastern USA??!
iy 1531 ~279438 1 ~432 406 ~ 1862 22 ~1262 6~15.5 541 ~ 11644 71 ~1670 3~115
West coast of the US[?
AR 153 ~ 15825 3 ~397 780 ~970 235 ~462 5~10.1 757 ~5861 206 ~ 1558 14 ~38
Lake Michigan[“]
LR 889 ~2688 0.6 ~33.8 1363 ~ 1961 241 ~754 - 1160 ~ 5540 350 ~600 15 ~24
Richmond River!?*
JEIRZ R 506 ~8767 30 ~350 - - - 820 ~ 8120 230 ~ 1860 4~90
Ecuador watershed>*
KT H BRI 4.5%x10° ~1.81x10® 101 ~226 490 ~ 1440 - - 6053 ~ 10502 1106-2093 18 ~20
Yangtze River, Yellow River,
Pearl River!?®
B/ LR 230 ~ 65690 - 654 ~897 171 ~572 10.2~11.2 2794 ~12049 689 ~3649 19 ~81
France & Be]gium[zﬂ
S| 16 ~4020 - 567 ~2790 137 ~2000 0.5~11 2375 ~23930 1410 ~7269 9~102
UK 27!
Tt 406 ~ 130442 - 533 ~836 136 ~692 -0.2 ~8.7 97 ~610 161 ~5918 4~95
Sweden!?”)
W it 302 ~279586 - - - - 149 ~4514 98 ~ 1360 6~118
Baltic Seal'?!
- e No data.
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Fig.1 Linear relationships between net anthropogenic nitrogen
inputs (NANI) and riverine nitrogen flux (RNF).



274 oM A &

% 25 &

AT B S R R B SR R TR ) B i ek, LU A 2
i AR R A2 R

NANT A4 547 25t Howarth 251 $2 1 J5 Rl
37 R, A A 5 04 3 3R 1 R R 7 3. 4 x
10° ~8.77x10° km* , Z J5 K i 24 #4412 07 i s FH &)
BN LS. (E 7 X 2 T R X A /N B i R B T
AT 1A Han A Allan™ AN,
NANI 590 30 U H A9 o 1o 5 28 A58 9 3R 119
KN, GRBRER TR /)N | i SR B T e il R i 1R 22
PEBRR 78 ATl i 20 2= a0 P 5K 3 g B e R LA
SIRE AR,

RNF X NANI f4 0 i ¢ 52 30 A7 78 RSO0, —
Je R A 1A 1) 5 2o A ROBERION; . & A BT
YESE 769 B KRR B i 38, RNF 5 NANT A9 AH S 4
T AT A [ A RS R A F N B K A I
PEE G AR 1. M sk i B KT R — A B {E A, R
i) AR e , AR IZ B AR RNF % NANI
Mg 17 49 IRUBE RO, A R o, L JHL o) 17 152 2% R 2
FUBE RN B

H 1l 2 AT LA, Bl sl i R 3 K, R 3t
I, HE 2000 km® b, R? TR0 . Ui RH 24 3t 3 1 AR
KT 2000 km? B, FH 3380 AR R /N i i) 12 22 8
FasE . X FWITE BT RNF F1 NANI (5 0 )3 5 2 1)
T AR T 2000 km 32558 H.

2 FWMAREHHANESE

FEAEIAT L U M X 4 N S B U A T 1 O
M R SR U (E:, B RNF/NANIL {HAS[A] 7
B AYRNF/NANI2Z R E K, FEE T A RAE

0. .- 1200
ﬁé 08 1150 g
BE %
K 8§ 06 e
g E A B
E Qr 100 g 5
Z 8 o04f RAE, 5
Ip g Breakpoint (2000 km’) E

z
Ei oz} YeE RBR %0

— BEE
Number of watersheds

0 . . .
10 10 10° 10* 10° 10° 10

FUI AL Watershed size (km?)
2 AN[E] A A A AR AT U S (RNE) RN Sl
i A (NANT) 932 42 813 53 A
Fig.2 Stepwise analysis to determine the watershed area influ-
ence on the relationship between NANI and RNF.
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Fig.3 Correlation between RNF/NANI and runoff coefficient.
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