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Temporal and Spatial Variation of Nitrogen and Phosphorus and Eutrophication

Assessment in Downstream River Network Areas of North Canal River

Watershed
SHAN Bao-qging' , JIAN Yu-xiang''*, TANG Wen-zhong' , ZHAN Hong'

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

Abstract: Based on the water quality survey for one year in the downstream river network areas of North Canal River Watershed,
variation features of inorganic nitrogen (N) and phosphorus (P) were analyzed, and water eutrophication degree of river network areas
was also assessed. The results showed that the average concentration of TN was 12. 50 mg-L~" (NH, -N, 67.41% ) ; TP was 1.45
mg-L~" (SRP, 80.81% ). The temporal and spatial variations of N and P in the river network areas were obvious. Various forms of
TN and NO; -N concentrations almost had a similar change by month; NH, -N was a little different; TP and SRP also had a similar
change. The concentrations of N and P all decreased gradually from water coming region to water leaving region, TN, NH, -N and
NO; -N decreased from 19.30, 13.22 and 2. 19 mg-L~" t0 7. 98, 4.45 and 1. 50 mg-L ™" on average, respectively; TP and SRP were
from 1.95 and 1. 59 mg-L™" to 1. 11 and 0. 91 mg-L~"'. Water eutrophication degrees of river network areas were all the highest level
at both temporal and spatial scale.

Key words :river network areas; eutrophication; nitrogen; phosphorus; North Canal River; aquatic ecosystem
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Fig. 1 Sampling sites in the river network areas
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JE:; TN JF KIS BB 1 ( Alfa Aesar, HH) TH fi,
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TRV 98 FGIFDE ¥ ; NO; -N: UK IS 0. 45 wm
FLARUERR , 250 BT e ik

2 HERS5HH

2.1 MR KEBACM: TS COD ek
Xif 363z ] AT N X KO AT T A
M. 21 R RAE SRR AL B, Hor K R pH AN
DO MT]  X a7 28 M KT 34 S BUE ka3 OPR
FEARLRFEAAS  FHE 0 8. 14 | 4.10 mg- L~ Fll
379.35 mV. WA E KA T DO T v B T

F1 AR RGBSR
Table 1 Physicochemical characteristics of the water

in river network areas

R pH DO/mg-L"! ORP/mV
1-1 8.00+0.19  3.22£0.70 395. 00 +86. 87
1-2 8.00+0.18  2.68 +1.10 392.59 +89. 77
1-3 8.02+0.23  3.37£3.01 385.36 £75.20
1-4 8.19+0.40  3.34x2.75 333.41 £78.91
2-1 8.16+0.27  4.74+1.39 387.07 £83.73
2-2 8.04+0.38  3.90 +1.06 341.40 £94. 13
2-3 8.04+0.19  3.41 +1.08 394. 14 £ 86. 69
2-4 8.13+0.27  2.89£1.26 376.73 £87. 42
3-1 8.19+0.31  5.63 £2.10 367.09 £95.76
3-2 8.16£0.40  4.99 +4.71 385. 96 +86. 34
3-3 8.02£0.15  4.09+1.81 391.96 +91.73
3-4 8.12+0.18  4.34+2.87 380. 01 +88.30
4-1 8.22£0.33  3.90%2.33 385.41 +89. 81
4-2 8.27£0.35  3.59%3.02 400. 30 £94. 62
4-3 8.39+0.37  5.78+4.95 378.93 £79. 10
4-4 8.33+0.24  5.73+2.64 374.20 +89. 89
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5 ElERAKA R NAZERERFEE3 A, TEK
AR B T, Tl X DX K A L Tl o i e B S A —
FERY R RIS AR (8] 3 FE S ), e A K2, Kk
AT AN B 2 FErh NH N R B Y
ST e SR PRI S Bl vk A 14
NI =0 oA A o 7 e RO R 0 = @ T
R AGABT R YA X P T K TR R
I SULR 4 A7 7K I G2 38 s 3 7T DX 3 PR ¥ 24 7K A 3
% [A]IsE AT R X BRRAERE AN B ok A X A
HE & 729, KR B R E Wz 2 Ebi
P S EEE RIS H A S, X0 i K A
AR R T B XK A4 i 3 0 o TR B L R AR A
RS EGWITAARRL, [ 7K A 3 28 K i A ) FH 2% 1)
FHE X AL — AR S 7 b iz o] R i) 5 2 A S
G AN

ACIZ 1T W XK R KA T RS . 1
WA AT W X K 2R F AL G 4, R g e P A
TORRAI B AR B MR i 5 — 2R 91 A SR
AEHLTR], B AR i &L WS R AR IR B — 2 1K
WAEHE S P2 N 4 FiE 6 T LI H 30 R X
IR B 28 18] 43 A R AE AR DL, 2898 SR 19 A R
FH N ACHT 22 3 KT AR 8l Jo ok B 440 522 91
TR RS T UL T BT 0 [ R R Ok B
IS Yy, 7678 35 40 A4 W) b BR b 22006 34 3 A
3 AR .

3.2 I KR E E RN
TE W FE R A (2009 4F 12 H ~2010 511 H),
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A3 AT T YEIAT I DX 7K A T R B O v
FHH AR, TN 3 5 8 0k B o0 i oK V 28 bR HE 1
6.25 fi5, TP 2N 3. 62 fi5. 7E 16 AR e £ AL, Kk
R BRI RS BT o5 T B R R e, b
NH, -N/TN {8 N 67.41% ; SRP/TP ¥ {H
Ik 80. 81% , 1 Ui WA TT W X 7K A4 P 40 i A= 4 vl )
FAPEAR S BbAh , N/P R 585 SR M Y B
EhR 20 Redfield 262 YO IR IF I 6 A VE
A — 2 B9 N/P R HE AT, K LR 16
(Redfield HAH) . FEIRAK RS, i A KK f
N/P <7, ROE T Re BRI 72k M > 7, W2
AT REAY BRI PE 25 32 4512270 2009 4E 12 A ~2010 4E
11 H R XK NP SEY{E N 10. 14, 7T LA H
T O DX KA B 7 5 A 1 R v A O R R AR X AR
B AT I DX A B B IR AR R G V] REAE T
Pl W (405 Y fra gy 2
TR DX K A 260 ol e IO e VA 3 ™ A
P K AR E R, ABRGER )28 T3
T KR FIAT Y0 7K A BT 3 R A TP O 0 )
PRBOE IS BN S 3 S KR S B SRR N £
BB PN T dbas T R N XK AR S TR
TCiE 2 B RUBE 34 2 2 TR] RUBE 0] ) DX 7K AR 2 4b F
e EFRIRA (B 7). W X KR S SRR
SOV VERE (0 S IR KR IR TR EKR
2 EAE FEK Y B — 2 15 4k 0 FLAA JIE SRR I V7 U
(At R T W X e AR R ) | 5 K EE AR, ™
AT S FE UK i R R AT T, kT S ok A=
BRGEEGL, KA WP I 2R 2Z 2R,
PEE G E KA RGN BB AR, K
HEFRYHEA A )R iz W X KR & 77 Ak i)
RIE 437 5, S B K A SRR, 50K R X
I TR A K BRI A B K ) R SV

4 Hig

(1) bz VAT i var o DX K A v S B o o vk
JUE bR, TN SE Y BRI 12,50 mg- L™, TP iy
1.45 mg-L™", 23 9l 2 o K V 2B A5 E/) 6.25 FI
3.62 4%, HILAEY vl R A BT 5 eI AR &, Horp
NH, -N/TN E ¥ K 67.41% , SRP/TP 4 {5 N
80. 81%.

(2) 1] DX K A P 6L B IR 25 AT SRR B . 7
M) RUBE B A b R B T i SR IR R A
AL, TEAS B RBE b KA e &L W50 A RR AR AR AL
MAHEK T 28 L K R B T A R Y R T R

FEE

(3) T R X KA B B SR AL PP 27 5 R B R W
TCIE A I B RUBE A J2 25 (] RUEE YT I IX K AR 241 4k
R EFRRAEEL S BAE 2010 4E 5 H.
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