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Comparison of nitrogen and phosphorus concentration of runoff from different spatial scale
watersheds
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Abstract: Based on artificial rain experiments and field monitoring to sub-watersheds in different spatial scale
(from 1 to 400 km® in area) in Taihu upper-river basin, The runoff mean concentration of non-point source nitrogen
and phosphorus are assessed according to different spatial scale field monitoring. The discrepancy of watershed nu-
trient decay function, due to different soil infiltration and runoff routing process in different watershed spatial scale,
is analyzed. The results proved that runoff mean concentration of nitrogen and phosphorus in different watershed
scale is with more discrepancy. The runoff mean concentration of nitrogen and phosphorus based on overland flow
monitoring is higher than that of watershed outlet monitoring, because the overland flow monitoring does not repre-
sent the soil infiltration and runoff routing processes relating to nutrient decay. The forest land of watershed, with
strong soil infiltration and more natural stream systems, have more nutrient decay function than that of the farm land
of watershed with weak soil infiltration and artificial canal systems. It is important factor of increasing non-point
source nitrogen and phosphorus to alter watershed hydrological system and ecological system by modern farm activi-
ties. Restoration and remediation of natural ecological stream system is helpful to non-point source pollutant abate-

ment of watersheds.
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Fig. 1 Diagram of the watershed spatial scales and processes
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Fig. 5 The relationship between watershed spatial scale and TN & TP concentration of runoff
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AT AR A RGN B FRER LG 25 5, 75 BT TS 6] RS B — FH b A A8 ) T V75 o ok B AR TTLAF 5
T PEARYE A AR T o LI THERY AR IBUMCHE Dy F A AL 15 A, BT T AR v T R AT
IR 95% , 155 N 4% ek i) A T R AR B A 90% , JoE b R 5, A B A 40 3 Mk 3 38 ) T IR T S
TN TP = . 4148 9 i e REOR [R) 2 i) ROBE SR T8 120, 3R = A S A8/ N RS () 7= H 42 3 TN TP
WeFE, N2 1 FTR 1 =20 k'’ RA_E 378, BRI I V595 S8 7 AR A TN TP 9 43 51 1. 673 £0. 374 mg/L
F10.034 +0.018 mg/L;20 — 50 km® ] 5715 ] P4 3 80k 7™ A2 5 9 TN TP 3k BE 43531 47 0. 886 +0. 424 mg/L
A10.017 £0. 015 mg/L; KT 50 km® N 3 ] P4 S 8bR i 7= H3 42 3 TN TP 9 343 31 4 0. 778 +0. 056 mg/L
#10.021 £0. 009 mg/L.
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Tab. 1 The statistical feature of runoff concentration of TN & TP from forest land in different spatial scale watershed

TN( mg/L) TP( mg/L)

TSR PEE 9% EEEE A EE  95% HIS
1 -20 km* 1.673 0.415 +0.347 0.034 0.022 +0.018
20 - 50 km* 0.886 0.266 +0.424 0.017 0.010 +0.015
KT 50 km? 0.778 0.035 +0.056 0.021 0. 006 +0.009

Xk i A MG At BB 3t T AR A TR, e B st Th A 35% LA Bt 19 SR, B ik i ek T 4R N
B 1T AR AP 2 53. 38 % . Hh T T8 WAL el Bt T ARUAN o5 248 068 22 0, it e e 11 2 A A R b 7
FZRG B, AR 75 e . SR AT 1 T T M o A1 4 T ) /N RS 7 M, SO BEHERR R A
Ji BRSBTS IR A RE IR R TR 1 2RI T AN ) RUBE /N sl b it ™ 1 A2 4 T DTS e ok 2, )
PR GETT45 SR 25 AR TR AT LA S H AR S, RUBE ARl TR T 5 TN TP 7, BB 19 A s A
PRI SN, AR IO RUPE B3t 0 A8 U 4 T 0 75 v B, T A

EMCypyy = (Qp X OMC = Qg ¥ EMCiyyy )/ (Q = Qi) "
QM\ﬂﬁ = 126.277 x &% v
Quu = 64.0213 x o0 001497 >

P EMC g — b Mo A FZR B AR AL ) TS R L, Q D T IR A AR U B, Q g AR 2250
(2) TR TR SR, Q g BFHL IR )™ AR, OMC Dyt st 171 M ) 75 ek B2, P oA R K A i
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ARG A (2) F(3) R HETIZIX 30 45 KSR SCHERHI ST 0BT 9 76 S0k 22 sha g4
FIRRZAZ(1) K 1 AR RES R 19 AR b #E = AR R TN TP ¥R B IR B, i IR =4~
MR R BEREAT G, 20 AN ) RS /N S 77 I AR R TN TP W G AR, 4N 2 s < 1 - 20 km® A |
Ptk = AR TR TN TP ¥ B 433118 2.530 + 1. 190 mg/L A1 0. 153 +0. 107 mg/L;20 — 50 km? )X J3 35 [l
PR S 7= H AR S 1 TN TP k2 433154 2. 338 +0. 742 mg/L F10. 165 £0. 125 mg/L; K F 50 km® K
BHEH S A2 7 (1 TN TP 3 )y 2. 518 +0. 829 mg/L #10. 197 £0. 160 mg/L.

22 ANFER BRI H AR TN TP ¥ B i RHiE
Tab. 2 The statistical feature of runoff concentration of TN & TP from farm land

in different spatial scale watershed

T TNC mg/L.) — TP( me/L) -
¥IE PrifE 2 95% BAEEE  ¥WAE k22 95% B A5 TLE
1 -20 km’ 2.530 1.663 +1.190 0.153 0.150 +0.107
20 - 50 km’ 2.338 0.707 +0.742 0.165 0.119 +0. 125
K F 50 km® 2.518 0.521 +0.829 0.197 0. 146 +0. 160

3.3 AR E RERBE RS RRE LR

REA IS AR 4 > S8 RO T P55 e BE S SR AT DU AE, T3k 3 7. ST it IR RE ThT U5 ek 2
e TN T2 TR S0 2 2 W N 25 505, S AN () P b 2 0 b A2 U 1T 575 % O 00 B 7 HR AR AIE. 3 4 i Y
/N SER R JEE DA AT T 23 AT A 20 2R ACSBRTIAE AAIIR T WOR  E  B E AE A A R G B FR R
DIREANTRIRE BE R0 J A4 2R MU RURE ) 2 430k B, 39 TR N2 B TR 75 e 8 ey , 0T 3 /1S ML R/
SRRCBE 077 1, FE DR R M AR I TAT L 5 /N O R R 5 RO 2R S R A A AR v, 2R o R
& SR AR AF I R, X L AR B 5 TR ER AR I | - SR A A5 i . M R O
SRR A T P 4t 28 PR T U5 e 88 22 S5 /N SR o AT i A ), 39 T Wt S5 360 e b i T D58 75 4% 9 32 v T 0 3
/N R 30 25 R A T AN TR, S EOX — SR = AN T T SR e — R AR S A s A TR B
DX, TR A1 T HEL A X5 2 5 0 TR 975 ) 23 DI 2R ) 32 il LA R A 2 ) e i e, i)
GRS () 22 5 AR 5 HE = R SIS T A0 ™ H A B S PP 3, T/ 10 A s rh i AU TR X Y
7 P 2 ] RARAT —E BIR AR (EAN AT AT R, 2 ey B B — S R A ARG R A SC R T HAE A 4,
Herp R AR ) R R —  MORBOHLIOAR RE 2 LUG B R B2 iR B, S B LR S BRI,
T B KEE BT R TR, 7R b R O AR AL 1 AR At A 25 R G TR A R ) BRI £ LA
O3 TR A S ) RUBE AN A2 Jey il M AR S ) e SR IR A T AR I 25 TR R A T 5 A RE AR A
FMESH W A, ARAH AR A5 SR A A PRI T/ I 5 2 (1) RORE AR R 5K, T L 9 sl 4 A 7Kk SC
SR TR IRTS YA 5 v o A AR, 77 e R G B SRR PR, T L i S 7 0 0 M X B A
A4

72 3 Mol 2 i) RUBE JAE AN TR i ™ E AR A TN TP Y B L A8

Tab. 3 The comparison analysis of runoff TN & TP concentration from different land

use types among different typical spatial scale

Al AR R R JEE (( mg/L) Bt AR IR JEE (( mg/L)

ZRERE TN TP TN TP
e ATIRITNAE 6.812 £1.405 2.125 +0. 693 3.981 £0.933 0.807 £0. 188
1 =20 km® /NI 1.673 £0.347 0.034 £0.018 2.530 £1.190 0.153 £0.107
20 - 50 km* /NI, 0.886 £0.424 0.017 £0.015 2.338 £0.742 0.165 £0.125
KT 50 km* /NI 0.778 £0.056 0.021 £0.009 2.518 £0.829 0.197 £0. 160
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JUBEERY TN TP 77 Y e B 4323, Herb 20 = 50 km® A3 AR TN 72 1 e B % 25 T 50 km® LA b (37 B, i
SRS T 1 — 20 km® 9380 32 B R WRHE T SRS IE A 45 DA SR AR IE R AR e mT DA L 2 H AR
PP A 25 2R G5 PR LA B0 1 T B I ML RN AR 2508 A Y I 45, e e Sk T VR 75 i 7 5 0im F  k F
TR, T 1 - 20 km® B 9 38R B 0 BH 0. A M AE 25 AR G e B A RS R R B3, AN R Y
TN TP #5 R 2 , T HR AR, 32 R B R, AT 23858 (452 ), A0 X B B0 TP 8 bR 2 91
HH I R B A e FRE G v PR AR . pl AR L AS ) R T TS Y M R R A e A A SRS B AR 1 N B g
IHLRIFIN TR R G0, %5 TR AR A MISAE FHAS A &2, phy 0T DAAS H B ol s Bl 370 358 T 5 e 7= o
HEIAAAN I PR A A S0l 375 Bl %o i dul Jmy 38 A B 3343 i s il AR S R ME T BB R & Ak
IR SCIE AR B8 F7 R VR ML v 575 Y I G 1 P ) B B2 IR 3 22— IR MK AR 3N R (1= 20 k) AR 25
AT D 45 A R o T RS e e A e o B A L pR T s S TR I RUE R i), AR AR /N 3 S e 9 T
TN TP 7 ¥ BEAR 3R 22 57, TRV BT 575 G4 St Al B b, — o RO %) O 3ol T 905 175 i 8 5 8 SR T ] — X
SR N FRUBE (4 7= v B S, ol mp RUBE RIS G RUBE R 8k, AT LR P VR — 2 1) T Sk B 8, {8 7 2 [ if
Aty Y O e A Y I ) 7 ) s AT R T L ) %ot i Sk b 2 A3 T U5 i R

4 i

HOFEITC LTS e TN TP o (L5 /NS TV e TN TP 5% R I
B WK SCZR GE AR 2 ZR G A ) R 5 L ST W 1 TR D5 e e B — o /0 R el T R
TSI

DAAR i e I 2 T D7 B ) AR AR T, M 3R AR U TR 5 G TN TP e B 2 B 428 i 2ok A T Ak i B B2 AT —
TEMBRR, S IR B DR AR kT R I [ T A B AR R ORI T B TR, TN
R Z AR IS R T U AR R B A /IN T3 T I i 254k

FABAR Yk T 5 v B 5 TR B () S R 4 7t 0 B SR M A= 75 R G SR A T B B ML S
A S VAR 4, KT IR TS 4 TN TP A5 4058 A SR 55 75 FH L 1 — 20 ke 4 30 38R0 RE 26 R85 S B 2 5 1T
BEHAE S R G RES 0 B R LR T RIC 0 AR S, X RS 4 TN TP (7 B3R 9 7 T 55 X — 4%
SRUE SR /N RUBE ) A 25 T8 4 T 245 2R % W0k i Sl v D V5 e LA EE S 38 .

TSN [ 25 (8] RO TR S 4o ik AR B S SR AR A R 22 57, — I R I Ry B 2 1) RUBE | KA
PEIESR RS, 1 50 km® DA RUBEAG 345 SRR M A7, T AR by SR R AR B AR P W 4% 52, 137 P T 0 35
T VR T el 3 R AR TR 5 R RO I s — LA R A B3 85 SR Sy < R R A b 7= 48 37 T RS 4 TN e
FE4y 12 0. 778 ( £0.056) mg/L F12.518( £0.829) mg/L, TP ¥k 43124 0.021( £0.009) mg/L F10.197
( £0.160) mg/L.
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