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Effects of Land Use on Nitrogen Export in Xitiaoxi Watershed

LI Zhao-fu"?, YANG Gurshan', LI Heng peng'

(1. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2. Graduate School of
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Abstract: The hydrological modeling and spatial analysis extensions of Arcview3. 2 was used to delineate and select 11 representative
subrwatersheds of Xitiaoxi River, a branch of Taihu Lake in China. Land use data derived from TM/ETM satellite images in 2000.
Total nitrogen ( TN) concentrations were measured 3 times in Jul., Sep. and Dec. of 2004 within these subrwatersheds, to analyses
temporatspatial characteristics of nitrogen concentrations and the effects of land use on nitrogen export. Results show TN
concentration increase from upriver to downriver subr watersheds and generally rising from Jul. to Sep. to Dec., except upriver sulr
watersheds have a contrary trend. It is due to TN concentrations vary greatly depending upon seasonal precipitation conditions and
land use type and management across a watershed. Land use composition is a principal factor in controlling the amount of nitrogen
exported from a watershed. Nitrogen export decrease with a higher percentage of forest land area, and the percentage of human
induced land use type such as arable land and residential area enlarge can increase the nitrogen export, whereas no relation was found
between the size of subrwatersheds and TN concentrations.
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Fig. 1  Location of the 11 representative subr watersheds in
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Table 1 Land use composition of representative sulr watersheds

AANGIE S A Bt s % b dtos % Jiel H/ %%
Wil 7.08 88.25 2. 11
w2 6.88 91.53 0.51
w3 8.08 88. 65 0
w4 31.69 66.75 0.11
w5 21.89 78.11 0
w6 27.74 71.95 0
w7 32.39 63.91 0.26
w8 12.42 86. 46 0.77
w9 0.62 99.20 0.18

w10 0.67 87.74 3
Wil 3.72 77.47 9.26

T % Ji B M/ 9% KAk % ey hm?
1.1 0.14 1.31 4 381.06
1.07 0 0 1 059.75
0. 47 0 2.8 2 056. 81
0.26 0.65 0.54 1761.56
0 0 0 498
0 0.31 0 357.63
0.65 1. 45 1.33 709.75
0 0.35 0 1026
0 0 0 2931.44
8.59 0 0 3722.25
9.22 0.16 0.17 4478




500 78 i

B 27 %

Xof AL 4l 2 3R i L KT BE AT BF AR SRR . AE
2004-07, 200409, 2004-12 43 3 XL 11 4>/
WA AEAT T W A ST A DL B R R K B A
AL R I 1 A SRR AKRE, AR Sl (Rl st =, SR
PR 3 3 2 80 0 AR 46 0 93 D16 06 J8E 3k 23 M 7K R 1)
TN W JE. AW ST o3 A K F R ) TN 3R &
(N TR

3 #£R5iHe

3.1 VHE RS ) AR A 2
3% 2004-07, 2004-09, 200412 3L 3 Kk &%/
LA ) TN 3 BE A0 M7 R, 45 AN /N T AEAN [) Bof
SUIP) TN MR 34T 28 S R R I — 2 () AR AE.
PLFVE R LU 4 AR, 7T B9 A 12 A4
TN MR EE#S 2 s B 2), 1 7 A0 1A%
0. 489mg/ L 840 3 12 J 4 (1) 85 KA 1. 263mg/ L,
AAGIRIE N 0. T74mg/ L. A7 T F 1 4 S/t 5
EUF /AN ALK TN AR BE I ) A2 a3 At i, T H
9 A% 12 AR B 3), B 7 Ao i
3.353mg/ L FRAIK 2] 12 F 0 1) e AR 0. 566mg/ L,
AR E R 2. 78T mg/ L. XF T 37 19 /N 3t 3k 5L 0
TORHMI2 A2, 349 A4 TN iRIE
Eb12 A s wn (B 4), TN KA YE Bl 4
0.988~ 1.999mg/ L, WEEEA 1.011mg/ L. 23 Hr LA |
/ISR G 2R A e I ) A AR E 1 SR, SR
HH PR IS 1) A A 222 32 R S T A [R) IS 30 1) I W IR
B, ) I 55 284N /N sk 11 1 AR 28 7 b T Hh 55
FFAE LA B J3 0 N 2355 B A7 100 i B AR G T R e
MBI RN, 12 4 B R AR 2D, JEA AR IE I,
TG B /b, R R R ERAG 9 A S
AR 3, A R A A, g | el e 2% B R A AL
HAFEGRE TN WREELE 12 A s i 7 A AR
LA MG I ZE T AR, BRI AR i K, bR AR R4 4
MREE L, Bt O TN R . 7 T
B LD IR /N I TN 3R I ) AR PR R AE 5
MU ANRUEAE I, BRI T A< 9 A< 12 FRI%FIE, 43
BT = A ] B B RN X b rp R i R X )N AT 4511
T HBA IR 5 N 05 B 2 e A7 0%, A o L
H DX /NG AR 2 Y 22 DA R R 2, R AT AR
bt A B3 38, ifi] FLAEAZR 12 A BNRAE 1 h A
SR O 22 it FH A4 A AR, 3 S 350 i o X /s A 4K
TN S I ()4 A ik 2 55 v 3 /) A 0 22 St )
JEAL PER bR U X N R TN 9 B I () A2 4k
AN B I G A 2 T 55 G 7 A I FR AL R 5T 26

(RO PREL, i 28 2% it otk S 22 A S N 1 2R 1
F 45 2R

14
12
- —7
S 10 =
£ os =
=
2 06 =
b =7
Zz 04 =7
02 E%

w9 wio wil
A

B2 LiphRgmEadefEEd

Fig. 2 r|‘(-'.||||1r|ru| :-hangeh of nit rogen exporl from W8 to W1l

A |7

W6
t i A i e

TN HE fmg-L)
b

I

% (I

= [

B3 iR Rm e EEl

Fig. 3 Temporal changes of nitrogen export from W4 1o W7
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Fig. 4 Temporal changes of nitrogen export from W1 to W3
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Fig. 5 Spatial changes of nitrogen export in Xitiaoxi watershed
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Fig. 6 Comparison of nitrogen export from W10 and W11
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Fig. 7 Comparison of nitrogen export from W1, W10 and W11
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Fig. 8 Comparison of nitrogen export from W4 and W6
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