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Abstract; Nitrogen isotope and traditional water sampling, together with microcosm incubations were used to investigate
processes of nitrogen downstream transports and transformations within the Wuchuan stream. Results showed NO,-N
concentrations varied downstream ranging from 0.5 to 4.5 mg L ™" for most of sampling months with a mean of 1.26 mg L'
in the stream. However, nitrate isotope 8N decreased downstream, comparing to increased trend in NO,-N concentration.
The relationship between downstream NO,-N concentrations and nitrate 3'°N with a R* exceeding 0. 8 can be characterized
as a typical process of nitrification. The relationships between NO,-N concentrations and NO,-N, dissolved oxygen,
dissolved organic carbon concentrations for the sampling sites also indicated strong nitrification processes and consequent
nitrogen transformations between nitrogen forms in the stream. Microcosm study of surface water from the stream showed that
no significant change in NH,-N and NO,-N concentrations occurred during the five-day incubations. All the information and
relationships showed that the downstream increases in NH,-N and NO,-N concentrations, and the downstream decreases in
nitrate §°N within the stream obviously resulted from the nitrogen input from surface runoff flowing into the channel, and
also nitrogen transformations by nitrification occurred between stream sediment and overlying water within the channel.
Therefore, it is essential to take the sources from nitrogen transformations within streams into account and to evaluate their

contributions in pollution assessments at catchment scales.
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BF9E X T P TAR S e vrrb i, B BRI AR 30, i Ab AR 48 117°297 4L 24°267 , Wiss A
BN 1.88 k'’ J& B MR WG PEME S M5, Z 4R 3R T & 1720mm 03 4 3 ) R LA 3B (42. 7% ) FSR B
(40.2% ) R E , HKEEE(T.5% ) , BE L BEIKIKFE BRI K () SERUE . WBRPHE 19 3 R U
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1.3 REEFRESLHIE

% Rt A R 7R, 78 )V R B AR A BORAE A5 R BRVE)E I 3R R R SR 427K AE , SA SB 2l 2006 4 9
AR (B 1) R T ARRE R SeE 5L 1, P RAE A 7K O3 5 4 IR AL 229 1E DL B K
REELASREE T L Cao 28 N BOHER ™ o 7K B ¥ ML AN SRAE R[] 2f 2005 £E K% 6 A1 10 A (& NERE ) K4
ARG, KRERE G VKR, 35 T 24h NTESCIEE AL IIGE o F25E R0 2 B3R AR S H i 6] J 2005 4E ) 4
~9 F,2006 £ 9 AF112 AAK 2007 £ 1 A,

1.3.1 HHAH

Hi K 53T K BIRE R e 458 0.45 pm FIBEBRET 4EUE 53T U85 , R 22 020 0 0 B 1 00 52 A 4R ( NO, -
N B BE , 40 R BE 1 T R 4 28 (N, -N) Bk B , S BRARRG SE EE T Ak (CL ) vk ™
1.3.2  A&ER(NO; ) 8PN il

ASBREE (NO, ) FRRRIBLZ LB (8" N) il SR 7 ok B s T30t Bk 7 o Sl 5 85 ik
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NH," AL N, , 25 (MAT-251) 4TI o
1.3.3 WOMEHFRLK

NIHBRBEFTURY RN, R T Bk (S1)
Hi 1 (S5) BRI KB T R RS SR L0

e KRERCA 250 ml SETZ, L E 2 R iU,
B LR AR A 8 TR AR LAGBEE , s TR I

> z

* HTHIRHERAE R

Added sample sites of the stream
8 RPRAER

Sample sites of the stream

o R IRRAER

Sample sites of the ground water

VAVA =R

B e B R 20 °C , B 80 romin N

BRI BRIFIFAE YOG A& VE R A B SRR T B WK A 0 05 1.0 km
MENEDR . HIRGIRBAEENLIEFR 4 ~5 d, BXRF—

B [E] BURE TN ZE NO,-N 0 NH,-N ¥R B2, T 7 ¥E R b B F R A T KRR

2 LER S Fig. 1 Sample sites for stream and groundwater in the Wuchuan

2.1 3R NO-N I NH,-N (AR LA catchment

2005 4FF0 )1 UL (S1) B 1 11 (S5) B NOs-N YR B A HEF Ny 0.5 ~4.5 mg L™, 4918 1. 26 mg
L SRR BE I BUE 2 A 110 S3 R, R (UL BUAE | 639 S30 NH,-N YKBE7E0.05 ~1.57 mg L™ Py
254k, FHH 0. 51 mg L™, SRk BE R ILE 8 F G110 S5 FEAT, AR BUE 7 A 4040 S1. IRKE B
it NO,-N WA T NH,-N WeBE, SR BEBE s B ok . R L) T UFIT R, S 4T 70 NO,-N ¢
BEHIR DAL MR (1 2) , NH,-N YR BRI 1 o F 12 01 b (10 3) o B (0 /SRR A B
BESEHF . S~ S5 BEAL NH,-N Al NO,-N ) 2005 £E P99 B (10 4~ FAPHE) G2 BT B0 SRR
SRR T WL A TR I BRI o 25 e R A B A T SR

50 - PET SRAE R
45 Sample sites 1.8 - Sample sites
40 1.6 S|
_ i . S| 14l ezzza S2
o 35 s2 ~ L — 3
- - . S3 212 H
5 30 s S 12 H] p—
E 25 i) E 1.0 A - S5
% 20| - S5 Z 08|
S stk Z 06
10 - ' 0.4
0.5 M H 02
o LHEA BRI BH ERd B  BH it o L FH BN B I H i IE H EH
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
H 4+ Month H 4y Month
K2 F)IREI NO;-N #e B2 AR L RFAE (2005 ) &3 IR NH,-N ¥ BEAE (L FRAE (2005 )
Fig. 2 Monthly NO;-N concentrations in 2005 Fig. 3 Monthly NH,-N concentrations in 2005

2.2 HWRBRHAR@WA

TR A3 F 7 S 2R A SRS Shf S B K R RIE IR i #E . S1 ~SS AR AR 20
Pt el , iR A _E WS Wb T AR A0 i B AR B RS, T RER: NO,-N 1 NH,-N ¥ BE T = 14 s A
Z—o

TG FERAR WA NIRRT RRRME A", K5 ¥4 B NH, | i T 388+ 5
Mtk (pH 4.0 ~4.8 5717 4.3) , B2 —MH K OH Jf7 [ &3 B, H IR AN s i ) NH, N5 B+ 1%

http ://www. ecologica. cn



354 £ F ¥ W 29 %

WeRh, PR, BEV FERE b T AR A A, i B A NH, B3R A2 W B AR S BUK & NH, W% . #asE
FINLE TR, NO, ) 8N {HER 2006 459 H 24 H KIFBAFE S K U N MH KT 14%0, F5 & B HLEEIERIE A
FOARIE ST , ELAVEE SRR BRI 1) 8N fE7E — 2. 4%0 ~ 9. 88%0 2 8] 354k , 746 THLALAE SR IR ( — %o ~ + 5%o)
S HLRAIE ( —3%0 ~ +8%0) HIHFAE™" . YLHALIEFEIR R MK , BB M U2 NH,-N 1 NO,-N ¥
ARG R 2 —
2.3 TN

B CL™ B2 Myt R AL 22 AT OB RE , 454 W LA SS 6 T AR 40 Sl R VSR IR i NO,-N 2B A
BB TES . 2006 4E94 H A8 H 2007 4Ef) 1 ANIE KR FEEA S1 ~ S5 FNRJZEHL T K Hf1 WO ~
W3 Hi) Cl™ ¥RBESS SRR BN (4.8 H4) B Cl W RBUNTIREH T /KPR (£ 1) , TAHR K
NO,-N NH,-N ¥k B K#R4 5 FHREH T K, TR EH T KRR B A NO,-N f EB R, M TRFET (1
A43) Wi i CL™ FIAHRE ) NO,-N NH,-N ¥ B 8230 (36 1) , RJZHb T /K 55 % 3 =2 16 AT RE A7 76 7K 14 A Jik 9
T o

B M, B HL T 7K FORN A T B S BRI PP A AR S R VR BE , R AT Bl S BUR W AP 9 NO,-N Al NH,-N ¥ &
THE . WIEHT K BIRE R B TR B, WO W2 I W3 sKBEH NO; B 8N {H 451K 6. 73%0.8. 00%oFl
8. 95%o , HENTIR WK AR S AU 81 N {H, UL T Hb F ¥ W AR 44 IF IR IR B NO,-N 1 NH,-N ¥k BES A2 7+
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Table1 NO;-N, NH,-N and Cl~ concentrations of Wuchuan stream and groundwater

pd=30 4 H (2006) April 2006 8 H (2006 ) August 2006 1 H (2007) January 2007
Sample sites NH,-N NO;-N Cl- NH,-N NO;-N cl- NH,-N NO;-N cl-
S1 0.35 0.89 2.79 0.08 0.42 0.00 0.26 0.33 25.80
S2 0.29 0.87 4.65 0.23 0.56 0.97 0.38 0.44 48.37
S3 0.44 0.85 N* 0.76 1.12 0.97 1.40 0.47 22.57
4 0.66 0.89 N 0.66 1.07 0.97 1.45 0.48 39.77
S5 1.63 0.99 N 0.13 0.74 0.97 2.17 0.66 3.22
Wwo 0.35 0.18 13.95 0.25 0.14 9.66 0.37 0.11 32.25
W1 0.49 0.59 23.25 0.29 0.88 53.12 0.89 1.26 41.92
w2 1.75 0.19 2.79 1.58 0.10 N* 1.37 0.09 37.09
w3 0.49 0.22 3.72 0.01 0.08 2.90 0.42 0.08 72.02

w N FRRWEM T ERRKIIPRE N represents concentrations for NH,-N, NO,;-N, C1~ are lower than detectability of the experimental method
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#39 -0.19%0,7.8.9 A #y X3 HNE] 6%cLA Lo T 14k NO;-N ¥ B A {L T Bl g 0. 85 ~ 1. 46mg L', e K
J& W/ N R, AR LN B 5N N 4 A 5. 89%asi/NA 9 AU —0.756%0 (B 4) o LA EEARBLEA
NO,-N e BEFN 8N {876 215 i) RUBE b %0 B B AL pL

SR, LB RS A A9 NO,-N ¥R S 8PN A B, 76 7 ~9 A4, Fiski O #) NO,-N X & T
Pk, T NO, B9 8 N HHIME TR . XUEBARFFEE NO,-N ¥ BT AR iy R Ak, 8N (A Wt /)N , 3
B Ak AR A SRR
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Fig. 4 Downstream variation in NO;-N and 8" N within the Wuchuan stream
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Fig. 5 Downstream variation in NO3-N, NO,-N, DO and $'*N within the Wuchuan stream
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L5 ERTR BRI R ) NO,-N # B — MO0 B B 1) NO,-N ¥k B2, BIBEE NO,-N Y& BE 1 715, NO,-N
AWiT R, E BARIEIEAR, X7 BB RIS R IR G I R AL SR B 64T , NO,-N IR ™ A= 1 [F] i, H ]
7= NO, W AW BRER o

(3) NO,-N 5 DO

ALY PR AR A, R IR U P VAR 4R ( DO) A& B TS MRS AL SR SR o bl T )1 BB B L
B MTIE , RS AT I AR TR 1.78 ~98.9 x 10 ° m® s AR N 21.6 x10 ° m’ 57
IKIRMYERRE(DO) T, —fRBHE T 5 mg L™, BRI E U7 2 T i 2 Bt 0 i) B A 0 (B 5) |, B 43R B
FNO,-N 5AHR A DO ¥REEEFAHR (& 8) , X Ui Ml FEE B IR AL B2 i) & A=, NO,-N 3R EE B W =
T DO & WiH#E

2006-12-28
R*=0.81

012 oL  a 2007-01-24
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Fig. 7 Linear relationship between NO;-N and NO,-N concentrations Fig. 8 Linear relationship between NO5;-N and DO concentrations

(4) NO,-N 5 DOC

WA YUY AR B, R MM AR R AR Z — TR RARAE R A YUK (DOC) 3K
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T BT
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P Sk R AT 3R BE S 2 P X R B BRI R VR Sk B A A B SRR AL R 22—

£2 HNBHEBFEHESRDOC SE (pmol LY
Table 2 DOC concentrations of sample sites within the Wuchuan stream (pmol L7!)

SKHE 5 Sample sites S1 S2 SA SB S3 4 S5 44 Mean
DOC 673. 44 351.65 603.29 638.38 523.71 484.29 484.37 536.02
SRRk Sample sites
—&— S1(2006-12-28) «++Oe=er S5(2006-12-28) =——v— S1 (2007-01-24) =—v— S5(2007-01-24)
09 1.6 —

08 |- — " 14 |-
07 | 12 -

: i W
2 06| g 10
%05 | —— L, . —* Z 08 |
e T
Z 04 | Z 06 |-
03 | 04
| A A S S 4
0.2 I I | I | 0.2 | | | |
0 1 2 3 4 0 1 2 3 4
FEFR R Days (d) FEFEREL Days (d)

B9 NO;-N 7 NH,-N %A L 4 (R4 I%)

Fig. 9 Variation in NO;-N and NH,-N concentrations of microcosm incubations

2.5 By RAEferEA

MIUSE ) NO,-N W BEIOTRRE Wi TH i e, AR NO; () 8° N BRI AE (b ok B RE BRI AR S
AR AR B A B AR ARG R A 0, (H A E R A, R 3 T — e BB A
2.6 BEPHAYRAER

YR VAL TR 9 A RS P BB INHL,-N AT NO, -N VR BERR ARG, (ER 2500 NO; 1 8N [ ABAE ™), BRItk
HE Ve A I NO,-N A NH, -N W BV R TR i B2 R
3 #Hig

F T AE T 5 SR PP e, AL T R 2 T R e RS AU B AL R TTRR ™ o TR SR AR E TR K
LRE LI A RIS SR SL R i 77 v, U T RS AR R AR W A R A R I AR GE VAR K 4R 55 T F)
P BRIE IR FA T R 1) R I A2 NO,-N 55 NH,-N 3R EEFHR , T NO, 9 87N {E/ M EZFH . I,
FEAO S A 75 FIE PR , T B BT B DA R 22T 18 R 48 R R R AL AL A BTK
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