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Response of Spatial Distribution of Nitrogen and Phosphorus to

Human Activities in Mountainous Rivers
— A Case Study of Tongzi River, a First-grade Tributary of Chishui River
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Abstract: In order to understand the distribution of nitrogen and phosphorus in mountainous rivers under the
influence of human activities, the Tongzi River, the first tributary of Chishui River, was taken as the object
to carry out field investigation, and water samples of its main stream and various tributaries were collected
and analyzed. The results show that the average concentrations of total nitrogen, total phosphorus are 2.85
mg/L and 0.13 mg/L, respectively; the spatial difference of nitrogen and phosphorus concentrations is
obvious; total nitrogen fluctuates from upstream to downstream. while total phosphorus is higher in the
upstream than in the downstream; total nitrogen has a significant cumulative effect, from 1.34 mg/L in the
upstream source river to 3.40 mg/L in the downstream estuary, and its spatial change is mainly affected by
the point source input of the upstream urban sewage, the agricultural non-point source pollution in the
middle and lower reaches and the water conservancy project; the input of total phosphorus from external
sources of pollution in the upper reaches of the town kept the main stream concentration of Tongzi County at
0.16 mg/L, and it decreased to 0.09 mg/L at the downstream estuary, indicating the dual role of human pollution
input and water self-purification ability in Tongzi River. The overall ratio of nitrogen to phosphorus in the Tongzi
River is restricted by phosphorus, but it is shown that the upstream urban section of the river is in a potentially
eutrophic area, and the water quality may be threatened by nitrogen and phosphorus pollution.
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pH H 5 &ML SN A B 2 AR, Hrp
5 NH/ -NFEMCRE SR i & LR (R=
—0.68,p<0.01) , 3 W] K 44 1) R Bl 2 2% 52 ) 20 R 1Y
RAFIEZ . EC 54 R85 1Y AU #0647 76 i 2 3% 1F
FHX (p<<0.01) , EC L5 A SO K K & $h B 1 46 45
ES A R R T A AR S S A w
oy AN I NP W 07 B S N R SR T L
DO 5 TN HHMAE KR (R=—0.38,p<<0.05), &
= AEEEGE R B L DO BB M A R AN [ A 1 A B 5
o B 5 3 [ R ASE T R 43 SR R A Y DO R R 3
8 mg/ L, i HE SR AE W I T B P K i 2k A K A DO
Ab AR RDIR A K R 30 SRk M UL g AR B
K S NHL =N A X
3.3.2 ARZFHHR ALY "

(1) SR AT VS e & Tl A P2 I B W, ) A9 Tl

Vit 55 R R AR B TR Sk Tl B 2z HE B AR AR T TS K
e Tl 1 7K A6 A RS e ) B I L 15 L NH -N ik
JE s () 22 AR, Bl v T . AR B R
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B, g FH M s D R 7 SR R AR L S AR T Tl
TG 2 AR B Yl g b, o HOE S i Y B A
3 i LA B ORR Wy W 6 55 AR ¥ AR ATL A R L DX K AR R
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0.09 mg/L. PG A S5 78 30 0 A% 1R I 8 1) BF 5 3%
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(2) LM E =G sh Ry RE . rp R i O e i R
I 0T Ml S L FEAE AT AL KU L 5 & A K g gt
IR AR BRI A Hb R 28 20 22 R 33 Bk b, 28 5700 3 A
M AT AT R B AR 7K TR 3 PN 1 B e T i 7 0 (O, -
NO % 1 359 2% B Ry 0 3 A < R AR L R H TR R LU
NO; -N 23, NH, -N 0] 57 4 -+ UL 0 B R AR &
WAT s AN 5 D 38R S 1E AT 7, PR A A ] 52 95
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il EE RO A TN R A Y,
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9 TN B 3.24%, i TN ¥ B 237 F A, &
L5 A TR 5 Y A7 G, T NHL-N 8y 53 #ik A5 XF 4%
DAL TN Bk 6.26% , PP SR Z & TP 1y
87.30% , PP Sy Hil KA K A& Hr TP () £ Z A7 788 K,
R TR AE 1 g b JE LB A D e
AE WAL o T A5 435 37 76 25 DU I A T 0 A A A YT 7K
TR LA Ko K A= 2% axk 2 v - 48 5% 43 R0 A HIL 5 B e VD —
A A KRB,

T SR IR AR A AL R S
FRFE B A e AR} | B 2 0 R AL HE R R A
AR S TG K BN T E SR AR B HE R B T KR TN
BE L BRI (X)) B9 TN # B 3A %) 4.07 mg/L, F
JEBET I TN A 52 3 3230 A B 52 0, £ 35 58 K
L BIE N 2.91 mg/L. R IX 0N 5 & 77 58 K K /Y
KA DTP ¥ B 15 23 K, DTP XF TP 1 (5 L
Bz ETF U HE G, i DTP ¥ 5 %) 0.06 mg/L,
di TP 1 58.02% . %} TP 4 5T #ik 42 i .

(3) ZKA T AR 5% me . A A VT 30 3801 R 2 1k K
L IF R T H 5 MR AEIAT 3 3 Ui 2 Gk Ll &
HoAt /NS K B T8 PR ST B 5 R A A X
eSS TN A E-R 7 TR N e U R A W
FFER(GO R TN W B 5 WA HT (GO 3T+ T
30% .35 % 3.44 mg/L. A% FLAE 18 = 0 i IX Y BF 5
FEU KA TR AT DA ] 8 KA b T O s 2R L K
T3 P ARG L 3 R W K SR R R K R T
(GO TN, TP e 435 T % 3.21,0.06 mg/L, /S
Jo S B FE ST i YT Rk B K FIAK LA — E B ik
VE R 7K 7457 B B T S8 K 5 B0 1) & A 1 A e 2 A

A AT NH -N #46h NO; -N, i # £ 5 & 4 W
B AR T LA JBRE 25 A9 T8 2Q 0T B 90 RS o LT i B+ K
AR B R MR R B 2 AT

3.3.3 R.EBEEN 45 A s AR ES Mmoo AR
KA TN, TP SF ¥ BE (2.85,0.13 mg/L) #B it i T
TR e A K T B R YT PR DX 3T 3 (0. 64, 0,01
mg/ L) K LAk Sk 3 Y K 7 B (1,65, 0,03
mg/ L) %5 32 N0 B2 W 55 /N H SR KR AT 7Y
ST /NP T (6.17,0.20 mg/L) L AR I B R
FUHY Y (4.84,0.17 mg/L) (38 3) % 5 Yu ji]
VLo AR R R R KT R U, 5K =
T L0 2 P T DT B R ER A3 I TN MR B (2.36,
1.62,2.79 mg/L) B & R A — 50, H & TRk &
WY TNC2.69 mg/L) \NH/ -N(0.06 mg/L) ¥
JEE %) SF- 359 (o 2% B ) A 9T 1 40 2R B o 4 F R KT i
—ER

®3 EAMRAPERBEHRENE mg/L

T 3 ﬁ]fﬁ
TN NH; -N TP
HiAE ] (R BF5E) 2.85 0.25 0.13
KAT IR AT IR X Y 0.64 0.11 0.01
KT L 1.65 0.19 0.03
AN 6.17 0.72 0.20
i H g £ 4.84 2.83 0.17
R 1R 2.36 0.53 1.08
=gl 1.62 0.39 0.08
2 P 7 2.79 0.82 0.10
TRIK I 3 2.69 0.06

5 ] S 1L DX 30 L Ak A e 34 4 s X ) S K e
TS HEAT A PR K e I 52 0T G T T B ER EBROIR
2 PIRBTS Qe R RS R ) o e AR 11 Ak 3k ) OB
JE PR UEE A T AR AR 9] o7 T B O g D S0 R L X M 3R
iy R 8 T4+ AN oy T2 0 82 70 A B S B B X {AE |
e Bk 32 ok A A A B3 4R P B BTG e L TP Wk
PR IH BRI {0, 80 98 3T 10 Ak s A I AR 350 B R 3 AT
HA—EM A HE

5 LT F8 3T B M AT AN [R] 9 2, A T A
RS e B R AE b R e B RS
e P e TR O R AR SR M 5 L KA
Xof N A 0 52 0 B AR, Al A 7 I Bl i | -
F 77 AR A A B oK R T F ) 0042 8, AR 5 2
MR 2252 N D9 0 R ) 2 g i Ll X R = 2 1
7K U R R T RS G L 3 3R TR AR Y AR
Z o PRI T 7K A2 AL 30 B0 90 A5 T T G4 A Y XL

SO L T A TN e A 728 A I 3 v o i AR
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KA BB L Lm (TN = m(TP), Fide b S 48
WX PR IEAR ) AR K B8 FR R . 24 TN/ TP=22.6 I,
FINWEGRZ ;2 TN/ TP<<9 B} , RI A BZ ;5 TN/
TP A TP B R W U 1 T AR S 2 BRI IR 7, e st
TR A K 5 R IR BE AP TE AR DG OC R BRI
BWHRER, 51 BUK IR E B IR

HAFER KR ) TN/ TP SEBR A T 4.47 ~63.33,
A 3.2% R AR 67.7 %6 A R L H A B4k 7E B
206 TN/ TP FYE N 28.47, 552 & W & /K 5 YL i
BRI KA B B B F e M RE T TN/ TP &8,
SVARLE T REBRHR A . 5 OF R A e, L X
DL L AR 3 B K A4 BB T 5 ST LA AT AR YT i A HR R
FIA ) K AL B G A 1 i R 40 RAE 2 TN/ TP
H10~25C 6—7) ., LiiF KR ARAL T 7 58 5
R IX, — HLA o 22 12 10 T B, A A A K AR 1 v KU
R ) 2 S T IR B B TR A e R ) AR U A PT g
T SOK BREAL . KA TN/ TP 85 . 2R 1
FOUL & <E W TN/ TP ¥{E 205 R 41.71,41.24, F Uff
AR T i, 2 B T TP Wk B A X T 5 T R
(RS B AR 35 V5 K B S R K SRS e L, B2,
N80 3l 3 S 09 U S8 it R O = e A A T
ZHN TS ARG Y XK R TN/ TP 52 i i
A MR K R G A R 2 AR AR T — 5 88 e

KGR KB ILR,
60 -
50 -
40 |
=
230 - A :301)]
H
Wi
10 ik
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0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
BOTETTOETT S5
THERES
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BB N T T T I I e e e e 3
SR R
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