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Pollution Characteristics and Evaluation of Nitrogen, Phosphorus and Organic

Matter in Sediments of Shanmei Reservoir in Fujian, China

QIU Zu-kai'”, HU Xiao-zhen'*, YAO Cheng', ZHANG Wen-hui', XU Qiu-jin' ,HUANG Tian-yin’

(1. State Key Laboratory of Environment Criteria and Risk Assessment,Chinese Research Academy of Environmental Sciences, Beijing
100012, Chinaj 2. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009,
China)

Abstract: In order to illuminate pollutants distribution characteristics in sediment of Shanmei Reservoir, sediment samples at 47
sampling stations were collected (include 8 column samples) , and concentrations of total nitrogen, total phosphorus and organic matter
in the sediment of each station were measured. C/N and the correlation of TN, TP and OM were also analyzed. Finally, pollution
assessment for contaminated layer sediments was conducted. The results showed that the average contents of TN, TP and OM ( mass
fraction) were 1180 mg-kg™", 642 mg-kg™"' and 3.30% in the contaminated layer of sediments. Concentrations of total nitrogen and
total phosphorus were low and stable at the depth of the normal layer. C/N of the contaminated layer of sediments was much higher than
those in normal lakes, which showed that large part of OM came from natural land-based sources. Besides, a small part of OM came
from phytoplankton, zooplankton and algae. Any two of TN, TP and OM were significantly correlated. This result showed that most of
the nitrogen and phosphorus were in the organic form, and they came from similar sources. Evaluation results showed that both organic
index and organic nitrogen belonged to the clean category. TP was at a moderate pollution level but not far from the category of heavy
pollution.

Key words: Shanmei Reservoir; sediments; nitrogen; phosphorus; organic matter; pollution characteristics; evaluation
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Fig. 1 Location of sediment sampling sites of Shanmei Reservoir
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Fig. 2 Spatial distribution of total nitrogen (TN) content in the

contaminated layer of sediments of Shanmei Reservoir
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Fig. 3 Spatial distribution of total phosphorus (TP) content

in the contaminated layer of sediments of Shanmei Reservoir
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Fig. 5 Content and vertical distribution of total nitrogen and total phosphorus contents in sediments of Shanmei Reservoir
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Fig. 6 Spatial distribution of C/N in the contaminated

layer of sediments of Shanmei Reservoir
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Table 1  Correlations of organic matter( OM) , total nitrogen (TN)

and total phosphorus (TP) in the contaminated layer of

sediments of Shanmei Reservoir

OM TN TP
oM 1
TN 0.523"* 1
TP 0.540" " 0.587" " 1

1) # o ORI B, (FEARSL =47, BEMIKT- P <0.01)

HAEZE 1,0M, TN A1 TP =& Z [i] ¥ 2 b i 2
AHG, AR R BT , A ORI ST 22 /K PR UTRR 4 6
AP 70% ~90% LA HLARRIE A7 AE R
FKIETUR TN 5 OM A AH 5C ¢ 28 M 46 31E 1
ZAFFE . TP 5A MR A W E AR oA
DINGRUERRR N N S P T e L3 I T AL L
HHLF P S HIE Po (A HLBE) 19 24E 4 s BR Ak 205
HABYIER S TN 5 TP 2 R i A e )
T TN 5 TP MR I HA —E MR | A 5%
M5, 3 DXl 1 U5 LA K38 43 Tl B A 336 75 %
KB SEAKEDIRY) TN 5 TP 1 2RI Z —,
IR H TN 5 TP #6532 £111 37K 4 7K 31 77 R 28 B 2.
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Table 2 Evaluation standards of organic index in sediments
oy
S AHLIEEL
<0.05 0.05~0.2 0.2~0.5 =0.5
ey i B iH 7 1 AHLIE G
I JII§ v
%3 RROENEENRR

Table 3  Evaluation standards of organic nitrogen in sediments

DERILE (o R A R e O = e AR/ R 1 R
YR, A SCR A5 4L 8 B0k XTIl SE K B TP 15
YORGLHEA TR, THREINEATEM AR T .

PI, = C./C,

o, PL ORISR EG C, RULRRYI i IS5
SEE , mg-keg ™" 5 CoNIGY AT @ VTR bR
HEAH , mg-kg™'. XHK C.AMSEIMERIH
P R A SRR O SR UL, 2 145 B 24
SEF TR DU B9 A S, X TR S
AR, B AASHE 58 2 18 [ P 5094 DR 0 B9
FSEARAES TP A9 €, L 440 mg-kg ™'

x4 RRYEREBOIRNRE
Table 4  Evaluation standards of pollution index in sediments
PI <0.5 0.5~1.0 1.0~1.5 >1.5
EREE T REWE RIS CHEREEC

3.2 IEMEsR

K EAR TP K EA X hif x| ik
X LA R IX X 4 A KA T TR S U )28 57
ERRBLPEA, HARSE R LR 5 figk 6.

MRIEFR 5, L SEKE 2 WA LR S A PS5
A Ak AR A K, 43 3l A 0. 025 ~0.219, 0.028 ~
0.639 ZI[H). AHLASA P68 BORRERLL T 1 1 i
PR IR 9% AH R T AT B KBRS 2 15

HHLE %
5 - , S L s 3
MH  — 07033 0.033-0.066 0,066 -0.133 0,133 AR, 33 28 B JE DX R ATS A7 350 o3 DX 38 75 % 35 ™ 1.
gomupgy wm BT HEE AHETR g LA RO A X5 I K b TR I AR
1 I il| v . = ¥ .
A R T g ARE KRG , 113K R TPYS e gl Bl
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Table 5 Values of organic index and organic nitrogen in the contaminated layer of sediments of Shanmei Reservoir
I HHLA HHLEEL
WA/ % H/ME/%  FXE % B3} 344 KAl Fe/IMiE EHIE &3] £/
ANJFEX 0. 141 0. 041 0.103 LR I 0. 404 0. 044 0. 181 B I
RS IX. 0.211 0. 102 0.125 AR m 0. 639 0.126 0. 305 AR |
X 0. 164 0. 025 0. 099 ¥V R I 0.367 0. 028 0. 186 BT I
JERIX 0.219 0. 035 0. 127 ¥V R I 0. 494 0. 045 0.258 PR I
LT 0.219 0. 025 0.112 PR | 0. 639 0. 028 0.228 i Vi T I

F6 LIEKETNRYTEE TP SLIER
Table 6  Pollution index of total phosphorus in the contaminated

layer of sediments of Shanmei Reservoir

TP

TR TR Wi PR REE
AJEIX 2.26 0.97 1.52 TG
hHERIX. 2.53 1.19 1.70 BRI
FEHX 1.68 0.37 1.20 rfRE T Y
JERIX 1.79 0.96 1.47 R T Y

S 2.53 0.37 1.46 LR

A3 B AR 0. 37 ~2. 53 Z [, 3 dAk b5 ek ™
& 2 TP A Fri sy, HiinE s gy, Hrp
AFEX 5 X i TP #Ab TH BTG 4, X 5
JER XA EETs Y. BRI 45 S 2 B 1L 38K %
(A HILTS Y i 6 ] B2 32 14 3 BRI (LR LU SE K PR
SR Y b e KR M, A TS GOR AT N 25 20
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