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The source-sink landscape pattern change and its effect on phosphorus pollution

in Yuqgiao watershed
LI Chongwei” , HU Jie, WANG Sa, LI Lu

College of Urban and Environment Sciences, Tianjin Normal University, Tianjin 300387, China

Abstract: The relationship between source-sink landscape pattern and phosphorus pollution in Yugiao watershed ( Tianjin)
was revealed by use of digital elevation model and phosphorus pollution spatial simulation model on the basis of remote
sensing ( RS) images interpretation. DEM data at the scale of 1:50000 were used to extract surface features, identify flow
direction, calculate flow accumulation and extract river network in the whole basin using the hydrology module in the
ArcGIS spatial analyst tool. Maximum like hood classification algorithm was used to extract land cover information for
Yugiao watershed from the TM images of 1999 and 2009 on which basis landscape change from 1999 to 2009 was
statistically analyzed. Spatial distribution of phosphorus pollution in Yuqgiao watershed under different landscape patterns
were simulated by scenario approach. It is found that the area ratio of sink landscape types of forest, shrub and grass
decreased 18.44% whereas that of source landscape types of cultivated land, orchard,built-up increased 12.34% . For the
main sub-basins in Yugqiao watershed, namely, Li River, Sha River and Lin River, the area ratio of source landscape types

to sink landscape types were 2. 81:1, 1. 82:1 and 0. 85:1, respectively in 2009. The total phosphorus pollution of Yugiao
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watershed increased significantly from 1.00 (kg/km®) up to 1. 12 (kg/km’) from 1999 to 2009 when the total phosphorus
pollution of source landscape has increased 51. 5% from 0. 98 (kg/km’) to 1.49 (kg/km’®). Significant spatial
heterogeneity of phosphorus pollution existed among the three sub-basins with the total phosphorus load in Lin River, Sha
River and Li River being 1.26 (kg/km”) , 1. 14 (kg/km’) and 1. 10(kg/km’) ,respectively. In sum, there were significant

temporal and spatial heterogeneity between source-sink landscape pattern and phosphorus pollution in Yuqiao watershed.
Key Words: watershed ; landscape; phosphorus pollution; model simulate
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Fig.1 Distribution of landscape patterns of Yuqiao watershed from 1999 to 2009
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Table 1 The source-sink landscape pattern change of Yugiao watershed

1999 2009 AE{LAH Change
SO - AL % i ARG/ % i AL %
Landscape type - ) Percentage - ) Percentage ~ N Change
Area/km Area/km Area/km

of total area of total area percentage
A<Ml Farmland 41184.6 19.97 55441.7 26.89 14257. 1 34.6
FEH1 Orchard 35114. 1 17.03 40695.7 19.74 5581.6 15.9
L FESE Village and town 22337.6 10. 83 28136.4 13.65 5798.8 26
s Woodland 53186.3 25.80 25843.6 12.53 -27342.7 -51.4
HEF U Brush and grassland 38415.6 18.63 27732.8 13.45 -10682.8 -27.8
KA+ H Bare land 9943.5 4.82 19699. 6 9.55 9756. 1 98.1
KR Water 6001.5 2.91 8650.7 4.20 2649.2 44.1

2.2 Pk AR AR B Y 23 (R

R i SR Bt 2 [ 5 2 500 e B 2 DX s O PR 50 e, o) A7 7K 0 I 3 3 AR ot 45 PR - A 5 5 1) 23
AL (1 2) 4902 i PR 7 A A 3T 88 W 2 o g ) B | 3 mT ol Pk A, 56 B X A SR A2 1kt g ) HE Bt
F125 o WRAET TR BT AR A A4S S nT 2R AR ST PR, SR BB I v i s R D R A T TR
W AR MAFAE0 £ 0.36[ t-hm™h/km™MJ " mm™") ] Z [a], HSFE 4 0. 29[ t-hm* h/km ™ MJ " mm™" ]

BT 1:5 77 DEM I8 BB G ) LS 507 WA K BRI LS I iE4T 1 =S AL T
WA LS T FH4ME0 2. 42 RN = R F sk mr ok 4,17, V00 2. 82 B4y 2,45, X5 = Ritkm
TRV G WISl 34 5 A5 0 384 54m , B it = 28 137, 75m, BFFELL 2009 4F /9 TM 52448 L 1A H
FEIFIAH JCFERER SEa , X 2009 4R F3EIER € IFH1 P 70T T2 L (1B 2) o R P I FI-F 3 1E 0
0.56,C HFry-F¥{EH 0.78,
2.3 TR I A AR o i B Wl T e 17 g 1) 25 (R ASAEL

T IRAT B RR A T B A ABEADL LA 2009 4F 4 H—10 A BYRERN A= 1k JE Al 55T 1999 4F 2009 4F /) TM 18152
BRI K, 53 4ER 1999 2009 4F 5 ¢ A1 P HT-, SR SR  BUUAE 2009 AR FE RN 2%
PEF B R AEAR S 0% Jo) A 3ok 342 i i (P 3) L, Tk 1999 5% UK Jey 4F £4 + 22 1 BB h 628. 22
tkm™ea™ YK 2009 AFE SO R AR R IMAECH 77, 170 km ™ a3 5 iR R 7 02 A AR KR
B PIFRE
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Fig. 2 Spatial distribution of soil erosion factor of Yuqiao watershed

I R BAEL T R RN P T A A8 00 o, P A i 0 e 67 AT VAR B 28 05 e 97 g RT3 Sl V5 e 671 A 25 (] 43
i, SERFI 2009 4E PR A0 (4—10 H) BRI 695. 62mm 3804 it A0 6 far - 44
0. 15kg/km? , W fF 25875 G fa fif 294 0. 96kg/km? | Ji B BB 15 Y 1 A F-44 Jy 1. 12kg/km?
2.5 PRI SRS R RS Y2 ) AR S SR

H A& T ARSI RN /K + 3 K FFE TR R B R T AR 2215 — ek oy A I S SR bl s
TR AR 5575 G i 2k i B X 1A M | T AR B T LA B 3 T 9 2R R a3 s A S TR TS )
HE—ERE L RS T C MR, R TSR] R R 2SI v R AR T AR B R, b AT TR F 40
SRR 7 T 22 5K
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Table 2 Phosphorus pollution change on different source and sink landscape pattern

— BB/ (kg/km?) WIRASBE/ (kg/km) RIS B/ (ke/km”)
R Total phosphorus Dissolve phosphorus Particulate phosphorus
Landscape type

1999 2009 1999 2009 1999 2009
A2 H Farm land 1.00 1.77 0.10 0.06 0.89 1.71
P H Orchard 0.97 1.05 0.14 0.13 0.84 0.92
K 35K Village and town 0.98 1.66 0.01 0.13 0.85 1.65
Mtth Woodland 0.78 0.89 0.37 0.49 0.40 0.43
W b Brush and grassland 0.74 0.73 0.09 0.10 0.63 0.63
PIRIIME Average of watershed 1.00 1.12 0.15 0.16 0.84 0.96

el 1999 4 K 2009 AEAN ] SEOULAK Ja) X SR T Gt B AT 1Y) 52 00, 42 U S S gt B fT A Y Y B R, A
1999 4E () 1. 00kg/km® LT+ % 2009 4EH 1. 12kg/km® , BT IR 119% , Hod s fg 25 8% T 28 fb AR K, 1999
AR 2009 4E53 514 0. 15kg/km® 1 0. 16kg/km® , FURE 2 ) 8 75 4o £ far L T+ AN 1999 419 0. 84kg/km® &
2009 414 0. 96kg/km® , FEANFLI G L7 B S5UAS 5y BB TS Yo i, i 1999 419 0. 76kg/km® BT} % 2009 4
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Fig.3 Soil erosion and phosphorus pollution simulation of Yugiao watershed
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