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Pollution assessment and spatiotemporal distribution of nitrogen and phesphorus concentrations of rivers in Tuojiang
River Basin ZHANG Yunxia'® . WET Yao® . WANG Tao'. (1. Institute of Mountuin Hazards and Environment ,
CAS ,Chengdu Sichuan 610041;2.University of Chinese Academy of Sciences :Beijing 100049;3.Sichuan Academy
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Abstract; Nitrogen and phosphorus were the main pollutants of Tuojiang River which located in the upstream of
the Yangtze River and had the most serious water pollution problem. However, spatiotemporal distribution was still
unclear for the Tuojiang River Basin. In this study, the concentrations of TN and TP in Tuojiang River Basin from
2008 to 2018 were collected from national and provincial monitoring sites. Spatiotemporal distribution of TN and TP
concentrations in the Tuojiang River Basin were investigated. The pollution assessment of TN and TP were conducted
by Nemerow comprehensive pollution index method. Results showed that: (1) TN concentration in 85.51% of
samples in the Tuojiang River Basin was higher than the Class V limit of “Environmental quality standards for
surface water” (GB 3838-2002), and TP concentration in 53.90% of samples was higher than the Class [ limit.
(2) Since 2008, there were significant monthly variations of TN concentrations in Tuojiang River at the Yangtze River
Estuary. However,there were significant monthly variations of TP concentrations, The TP concentration showed a
downward annual trend,but the TN was stable. (3) The concentrations of TN and TP in the upstream were generally
lower than those in the middlestream and downstream. Lower TN and TP concentrations were observed in Qingbai
River,Beihe River and Yanghua River, while higher TN and TP concentrations were observed in Qiuxi River, Jiuqu
River,Fuxi River and Weiyuan River, (4) All of the Nemerow comprehensive pollution indexes of TN and TP in the
Tuojiang River Basin were severe pollution.

Keywords: Tuojiang River Basin; nitrogen; phosphorus; spatiotemporal distribution; pollution assessment
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Table 1 Water quality degree

_%?&ﬂﬁ} BRERRERTIEREHR BB ETBYRE WS SEAERER o33

1 <1.0 <0.5 <1.0 oy

2 1.0~1. 0.5~1.0 1.0~1.5 BEEEL

3 >1.5~2.0 >1.0~1.5 >1.5~2.0 o VS

4 >2.0 >1.5 >2.0 i BEi5 %

it VR, TR 42.86% ~68.86 ¥ i KB AR
2 BERESH '

2.1 EITEBTAR R E M ST
2008—2018 VR TR AT E XM ANE . OBt
GitwMERLE 2, HE 2R, BILTHER AN
0.50~7.96 mg/L,TH L .. THEEESFELHH
BIRE S H K 4.04,3.43,4.06 mg/L, WLTHRE
WM 0.02~0.55 mg/L. FR L. . FTiFSBEF
EHEBRESSIHN 0.24,0.21,0.23 mg/L, 14 &
XRABEREERRA. P . 2ENAREEE
WRBWRERRE. 5% 7.53 mg/L; B A8 £ 4F
FHFERERR, LR 0.65 mg/L, bW ERE
TESE e B B AR, FHAL T B 2 TR E R K.
EHEEEWE SA . ERERKEYHHARESE
T, 433124 32.90,16.00 mg/L,

4 GB 38382002, ¢V it dd 85.51 % MK #E
BAWES T VERHE.0 mg/L),53.90 % #y K HE
BB M RAFHE (0.2 mg/L)(RE 2), H
L, TR 9194 BB B RIRE = TV B4R,
T 43.31% ~100.00% BIK B B m R EEL T
FEARME (L0 mg/ L), B ] B A 7K PR B ik 0

W T S bR e, 32 3 BH B 7T 83.08 % B K4
EEmERTIRIRE, BRFEENE, 28R
40.91 %6 BYZKHE BB IR BE T V 248 HE (0.4 mg/L) .
22 FARAKBRENHETHA
2.2.1 [mHE

PATEIL F A K YT 1 B (W24) X 41, 43 47
2008—2018 4 ¢ ¥ 5 388 T 37 b 40 L 5L T Mk B2 A e 1D
ALK RV 3. A 3Ca) AT 0, T 3 B AL M
S B 0SR-S (e B R e ) 2 AR
A ATEAY B R K MH (> 4.00 mg/L) B L5
wL MR A BEERE/NTF 4.00 mg/L. BE
B A N Eh 9 P S 3000 B B L (R 4 BR 1R 9k BE AR AL
BBETR,E 2018 F, RARE LMK L5 2016 4F
AR EREA T KB, (B33 T GB 3838—2002 AV
FARiE, BB EAE 2008 4 U M K {E (0.50
mg/L),2009—2016 £ RJAE L&V, BE N
R, BE L, S BEEFRTLEZRN PR
P, FHR 20172018 4, BB B W TR EKT
GB 38382002 MAERHERKFE, BT AKIA
WrEEA . BBREMNE NS RE S LR E

®2 RBIRBARER.ERRBRESIT

Table 2 Statistics of TN and TP mass concentrations of rivers in Tuojiang River Basin

. BE/(mg« L1 _ BB/ (mg - L7
BRE B/NME SEIgME - bRl BKE B/ME A E SRR

2578 3] 15.77 0.67 3.8642.29 2.04 0.04 0.26-20.25

AET 6.31 0.64 2.68+1.36 0.70 0.07 0.29+0.15

WS F 3] 6.59 0.51 2.99+1.31 1.02 0.03 0.3040.16

ded 6.04 0.10 1.62+1.16 0.47 0.03 0,18%0.08

FH 13.20 0.43 2.3141.67 3.29 0.03 0.2240.25

it [ 12.80 0.84 4.77+2,64 1.94 0.02 0.30%0.22

% -3 30) 11.10 0.98 3.8631.87 0.74 0.07 0.1940.08
FA4L A 8.71 0.60 2.3641.05 0.49 0.04 0.17:£0.07

JudhiE 13.90 1.41 5.44+2,29 1.56 0.05 0.31+0.23

BREA 9.43 1.40 4.4140.95 0.90 0.03 0.3040.13

k) 17.00 2.04 5.814+3.12 3.70 0.06 0.65+0.73

JB KA 8.71 1.32 4,37+1.72 0.57 0.13 0.30+0.11

E-$: 201} 32.90 1.30 7.531£4.78 16.00 0.05 0.54+1,08

P 7.14 1.42 3.4341.03 0.64 0.05 0.210.10

ot 7.17 0.50 4,044+1.34 0.53 0.02 0.2440.09

T o i 6.55 1.14 3.4340.93 0.48 0.04 0.21%£0.07
T g 7.96 1.48 4.0670.99 0.55 0.06 0.2340.06
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Fig.2 Proportion distribution of TN and TP concentrations of rivers in Tuojiang River Basin
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VLI 2008,2013,2018 4 B & A KB 4E
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T R R A e, Foh T R I L 28 B R IR VLR
REWERSHN. 2018 EWILAEM R D EAKE
SREFENFANRTHLAKEHERMK. 5
BAKRF,2008 & LM T oSk ERS, Pk
A% 52013 4 BBEWR EBE 2008 4R ] B R, (E 25 H]

b SR VL R T A R I A | 22 T A
BRI B3R 5 2018 AE YR VL0 3 BR BR R A | Bl T R
e R Ah, A XIS B B e R B 2 RN,
2.3 HAEMaER

TBILHR FE RS AL BB YRR
RWFE 4, NBAKE LI A FHEB YK,
HAM R TEEFLRAKFE., NEBEkE, b,
2 AT N R AL T 5 S e K, WV L B
B MEBRENL TEEFRAE, EAXREE
OTHRAETHREGRKYE., BREAITIHERE
RSTETLIIBR E B R A BN D 545 e ia
TEEBEKE.

3 EILIREUAR 2008.2013. 2018 EME RN EE
Table 3 Concentrations of TN and TP of rivers in Tuojiang River Basin in 2008,2013 and 2018

BE/(mg- L™

BB/ (mge L")

R 2008 & 2013 & 2018 4 2008 £ 2013 4 2018 £
T gEm 6.47 4.76 3.21 0.43 “o019 o014

AEL 3.26 3.59 3.30 0.27 0.34 0.22

HE 58] 3.63 3.55 3.50 0.37 0.33 0.21

L dbi 0.67 0.88 3.53 0.17 0.19 0.18

HFAIT 1.03 2.42 2.78 0.31 0.24 0.17

it 7 4.24 7.85 4.68 0.27 0.21 0.25

T 4.40 4,26 3.72 0.13 0.20 .21

2R E 4.96 3.88 4.20 0.18 0.17 0.24

PH Ak 77 2.01 2.65 2.54 0.18 0.15 0.15

i Juh 3.40 4.96 6.25 .23 0.18 0.33

IRIE 4.50 4,75 4.08 0.29 0.18 0.33

T 3.49 2.83 3.96 0.21 0.16 0.16

BTG ] 9.29 5.57 4.40 1.35 0.38 0.19

B 3.88 0.25

T E3:40) 8.02 10.41 4.57 0.58 0.32 0.22

IR W 3.87 3.32 3.08 0.22 0.21 0.13

TR 3.92 3.72 3.90 0.26 0.19 0.15

x4 BIREBARKLE.BBRSLRATHN
Table 4 Pollution assessment of TN and TP of rivers in Tuojiang River Basin

A E}_ﬁﬁlﬂ? BAs JoX -z RiS| BB ;‘-gﬁu%‘»‘ét*r?r ’I“'ﬂs

YRR b4 EREL X E 8 PR o s 8L ooy
283 Y 3.86 4 1.28 3 11,30 4

AL 2.68 4 1.44 3 4.69

e 37 2.99 4 1.49 3 4.92 4
BlAG 1.62 3 0.89 2 4.36 !
HHIL 2.31 4 1.24 3 11.69 !
At 4,77 4 1.51 4 9.31 I
FE#ETH 4,04 4 1.18 3 5.39 1
BB 3.86 4 0.97 2 8.03 4
PR AL = 2.36 4 0.85 2 6.26 4
Juir ey 5.44 4 1.57 4 10.14 4
BRE 4.41 4 1.48 3 6.99 4
i 3.43 4 1.08 3 4,89 4
3z ] 5.81 4 3.23 4 13.47 4
JIB 7k ] 4.37 4 1.48 3 6.50 4
KB 7.53 4 2.70 4 23.53 4
IR A 3.43 4 1.04 3 5.28 4
T T 4.06 4 1.15 3 5.91 4
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