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Forms and Spatial Distribution Characteristics of Nitrogen in Ziya River Basin
ZHAO Yu'?, SHAN Bao-qing', ZHANG Wen-qiang'>, WANG Chao'*

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; In order to research the spatial distribution characteristics and pollution condition of nitrogen in water and sediment, the Ziya
River Basin was selected as the study area. The results showed: the average TN concentration of all water body samples was 31.28
mg-L~", which was 15 times higher than the V-class standard of national surface water, where the NH," -N accounted for about 79% of
TN ratio, followed by total organic nitrogen (TON). The organic nitrogen was the major form to exist in nitrogenous substances of
surface sediment; and the average concentration was 3. 290 g-kg ™', which was 4.5 times higher of NH, -N’s. In the waters of Ziya
River Basin, NH," -N had a significantly positive correlation with TON and ¢, respectively (P <0.01); as well as both NH, -N and
sediment organic nitrogen(SON) were significantly positively correlated to TOC (P <0.01) in the surface precipitation. The surface
sediment of Ziya River Basin was in the state of organic pollution, and Beili River was in the most serious status. It was worth
mentioning that the influence of organic nitrogen pollution was just above the organic carbon’s.

Key words : water; sediment; nitrogen; organic nitrogen; Ziya River Basin
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Fig. 1 Sampling sites of the Ziya River Basin
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Table 1 ~ Sediment evaluation standards by organic index and biogentic elements
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Fig. 2 Water characteristics of nitrogen in the Ziya River Basin
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Table 2 Concentration of nitrogen fractions in water samples of Ziya River Basin/mg-1. "'
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2.2 RIZUVIBYRFEICE R 2 053 A FRAE

T AWK R BLZ TR & EZ YR EZ AL
RIE A7, BEN AL AN EEEAS (WK 4).
FKIZVIRYIHNH, -NEZELIEFE o 218. 4 ~1511.7
mg-kg ' SEYIME N 744.7 mg-kg™'; NO,; -N Fimiy
Floh 7.1 ~ 80.9 mg-kg™, F¥ & &N 17.7
mg-kg™'; NO;-N & & i H 5 0.017 ~ 0.300
mg-kg ™' SEHME A 0. 133 mg-kg ™. FHWMIKRUL
B P AR AN FEAERE, P& RS
MR TN 97. 2% . 11 7K R TR
t SON V-4 & 2 3.290 g-kg™', A5 4k 3 Bl
1.101 ~ 8.951 g-kg ', ULELH ' SON & &= 21 K
NH, -Nf 4. 5 1.

T K F 3 2 VTR [R) 22 2 K FLAG A ARURE

8000 +

6000 |-

4000 +

YL F & fit/mg kg ™!

2000 +

—

o - _

N SON NHs N  NOy-N  NOy-N

B4 FIHARELRMEERSDMERE

Fig. 4 Surface sediment characteristics of nitrogen

in the Ziya River Basin
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Fig. 5 Spatial distribution characteristics of nitrogen in sediments of the Ziya River Basin
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Table 3 Concentrations of nitrogen fractions in sediment

samples of Ziya River Basin/mg-kg ™!
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B[] 7823. 14 1428.19 18. 61 0.14

T PHHT 2571.9%4 579.25 11.10 0.11

T #m 1404.76 218. 40 8.15 0.10
4B 3020. 21 649. 80 12. 66 0.26
B 3347.71 738. 11 11. 40 0.11
baRESa) 4362.35 801. 35 41.63 0.19
BRATHET 3029.25 790. 84 11.33 0.13
KeE ARG TEK, TR EKS i
FAR W R 19T Yt AT S B T iR A L
Romitm. AAMFENTFFWKRIBYHAERD

F—FEIE &R N 744.7 mg-kg ', 5 L
R 97.2%, & T KW UL ¥ 199.1
SO W TN W O R R VLR R
656. 3 mg-kg """ AT LT I K R R LA &
RIGY . IR R K IR — 7 2R Z TR
YA MRS D AE R B AR IE B, T S B
B ZE DU s ASLBRK s 55— iH sk A LR KR
FREMRA. AR REP R FEAE R T

mg - kg

W) FJZ KRB N, -N, F 2 7K R VU 4k
T EE IR AUIRAS (ORP BBl - 88.4 mV) , UL FRY)
TR A LA S = E AR . YO OKIRERTR
GEN 62972V NI R iy M BV NG R O AT
2.3 REK-UIBRY AR SEAFEbRAH

MK 4 v LLE W, DU NH, -N 5 SON |
SON 5 TOC KNH, -NY TOC {55 i & (P
<0.01); /KIAHNH; -N5 TON, NH, -N5 ¢ &
Pef M & (P <0.01) ; KIRH NO; -N 53T
f1 NO; -N, NO,; -N A BFIEMH (P <0.05), 5k
) TON A 3 RAHIC (P <0.05) 5 HoAth 52w ]
R ZAIFHSCHEA A . DR Hh R R IR T UL
B aE LR L, TRy A LR T8 LA
PLRE A, BEE A VLA L A LRI 53 I
ORI A HLA T A 380, 365 1S TmT G 3 e 4L DX
AL T R i 41X A B AR T NH, Nt 4
b, P BT NO, -N | NO; -N 7% i i
. AKRIERTE A S A PR A, WK
LRI TRV T ML 1k, T ek B [ A 25
WA HLER LAY B N R, R RS T AL
AR AL, 1 5 3NH, -N By 28 SR b
NO; -N N ] BeR R T 7KK H1 (9 NO; -N W T 0
Yy DO 03 RS AR 0F 1 B i 1k s o 5 4
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R4 FHAKRREX-TRMERSEUBEEXEIN (n=21)"
Table 4  Correlation between nitrogen characteristics of water-sediment and other environmental parameters in Ziya River Basin
S-ON S-NH;N S-NO,N S-NO;N S-TOC  W-TON W-NH,; N W-NO,N W-NO;N W-TOC t pH
S-ON 1.000  0.883** 0.192 0.290 0.905"* 0.277 0. 195 -0.180 0.178 0.340 0.083 -0.218
S-NH," N 1. 000 0. 160 0.292 0.816™" 0.297 0.258 -0.085 0.251 0.347 -0.048 -0.300
S-NO,N 1. 000 0.440" 0.192 -0.200 -0.318 0.241  0.490* 0.278 0. 039 -0.010
S-NO;N 1.000 0.196 -0.138 -0.197 0.144  0.455" 0.308 0.031 0.025
S-TOC 1. 000 0. 101 0.061 0.021  0.220 0. 168 0.035 -0.347
W-TON 1. 000 0.788** -0.384 -0.521* 0.242 0.226 -0.008
W-NH, N 1. 000 -0.270 -0.359 0.219 0.566" " —-0.118
W-NO,N 1.000 0.184 -0.425 0. 125 -0.047
W-NO;N 1. 000 0.263 0. 095 -0.205
W-TOC 1.000 -0.033 0.252
t 1. 000 -0.258
pH 1. 000

1) * 3R P<0.05, = = 3%/m P<0.01; FEARKCN 21

NO; -N #4824 NO, -N.
2.4 IR FRIZVIRYA LG T

R REY SN RN AL /E 22N IS R SR IREE N
A HA G PR TS Y i 0 5 i g T A LK
(W S). Z5HRFW, 7AW KRZAYIEEIIE R
1.493 kb FAH MG YR A o (ON) B {E N
0.360% ,J& THHLAIG Y. LL TOC 5 TKN A= Y%
ZITFH, 0 (TOC) F{E K 3. 199% , Ui B 1 T 7K F&
TRUTEIE 32 2 TOC ¥5 Y5 Z B0 A A 9]
HKZ; o(TKN) BEH 0.372% , W1 F ] /K & 0]
WL 32 TKN V5 44 ™ i, 52t 3] IS il A2 )
A7

AT B A LR BT ok B |, bR A0 | &
FEFTRI AL, HoAr 8 Z5I 8 T 0. 500, &b T A HLTS
JORAS , Hoh JbysmT 5 @ik 8 5. 161 WA HLATG Y
W25 K E 10 293 0 (ON) #Ji##ad 0. 133% ,
J&FANAIG G, JLE R IR A . A RE R
L0 (TOC) BT A Hrim b, WA F 1. 713% ~
6. 532% Z [A] , Ui BH 25 1T i UL AR W) A2 B A HLk 75
Yo RMAEYIE Z W, o (TKN) /T 0.141% ~
0.782% 2 [a], v Jb v& W[ 5 VE ¥ 3 40 5l R
0.782% . 0.568% , Ut B 451 I A7 FE A HLAR TS 4L, UL
U A ALAS o AL T 5 A i A=
YIHETE 52 2 " E R

x5 FHAAKRARKETRUBISRITNER

Table 5 Evaluation results of surface sediments in the Ziya River Basin

WA A HIEEOEH B HLAETS RR AR RE TKN AL HE %
FAHLAREL HFER ON/% HE TOC/ % & TKN/% &3

4 BATRT L i 1.352 \Y 0.314 \Y 3.215 I 0.314 I
T4 PR T i 1.99%4 I\ 0. 440 I\ 3.236 I 0. 440 I
T 1. 441 v 0.275 v 4. 154 II 0.275 II
B[] 5.161 \Y 0.782 \Y 6.532 I 0.782 I
& BRI 0. 491 I} 0.275 \Y 1.911 I 0.257 I
T #m 0. 135 I 0. 140 \Y 0. 960 I 0. 141 II
By 0. 820 \% 0.302 I\ 2.716 II 0. 302 II
] 0. 829 \% 0.335 \% 2.098 I 0.335 I
baRESa) 2.112 \% 0. 436 \% 5.452 I 0. 568 i}
BATHET 0. 596 \% 0.303 I\ 1.713 I 0.303 I
A 1.493 I\ 0. 360 I\ 3.199 II 0.372 II
3 & AR THLAN EZILAS SON & 5 29 NH, -N 1

(1) 52K R A& K A NH, -N OB R 32

4.5 1.

(2) AWK ZKEFNH -N5 TON | NH, -N

BAFTEIBAS  BME N 24. 87 mg-L™", i TN Ay & 43
BN 79% 5 kol TON. RIZVURW b & /W5 &
LA M AIE AL, & 5 3. 290 g-kg ™', il

51 FEREIEMIEKCR (P <0.01); TIRYH
NH, -N, SON 5 TOC Z [Flf#4F .3 EAH G KR (P
<0.01). HHLET AEK-VUBRY R bt 2 A A
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