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Effects of VariousAgr icultural Land - uses
on Runoff n the Poyan L akeW ater shed
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Abstract: The SCSmodel is a basic canponent of the agriculture non - point urce pollution monitoring
models Studieson model practicability and parameter sensitivity are significant for decreasing accumulation
error of model paraneters and incredibility of monitoring result in non - point urce pollution from agriculture
The runoff Curve Numbers(CN) fram different agriculture land - use patterswere determined by monitoring
the runoff from rainfall in the Poyang L ake watershed in 2008 Then the effects of land - uses, il texture,
and fertilization on il CN © seek anendingmethod for il CN.  The research result shoved: (1) il CN of

paddy field, rotated land, vegetable land, arid land, orchard and tea garden were 71 - 74,66 - 73, 48 - 58,
47 -
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61,42 - 48 and 39, which were the main paraneters for monitoring the non - point surce pollution fram agri-

culture (2) Besides rainfall factors, land—

use patterns and il texture were the leading factors affacting

Dil CN. Fertilization may al affact ©il CN of annual crops but not affact that of perennial crops such tea and
mandarin (3) The availability of application of SCSmodel for paddy field was optimisn when la wasQ 2S,
that of arid and rotated land were optimisn when lawasQ 3S, and that of orchard and garden were optimisn

when lawasQ 1S

Key words SCSmodel; runoff Curve Number(CN); Land - uses
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1
Tabh 1 M onitor ng sites
Monitbring Longitude Land - Soil Soil Fertilizer Land - use
: ) Topogrephty
sites and latitude sope group texture level pattem
X1 E116°50'39 1'N28°12'9 6" 0
IX 02 E116°32'23 6'N27°13'56 2" 9
IX 03 E115°21'14 3'N26°16'20 4" 26
IX 04 E114°55'40'N 25°50'30" 0
IX 05 E114°49'24 4'N26°48'48 9" 0
IX 06 E116°10'45'N 28°23'43" 10
X7 E117°3'4 5'N28°54'19 2" 0
IX 08 E115°38'25 2'N29°38'52 1" 0
IX 09 E115°22'30"N 28°53'20" 0
JXS10 E115°58'57. 6'N28°6'4 3" 0
IXS11 E117°47'40 1'N29°15'4Q 5" 16
JXS12 E115°11'20'N28°30'16" 0
IXS13 E115°48'56'N 26°55'52" 0
14 &CS
LS ) )
( ), ,
P<02S R=0
(P-029)° (1)
P>025 R=
P +Q 8S
(1) 'R (mm); P (mm): S ,
, (mm)
25 400
= -254 2
o (2)
[16]
(2) :CN S 2
_ Tab 2 The group of antecedent moisture level
, 5d /mm Rainfall rate 5 days ago
( A ntecedent Soil moisture group
moisture condition, AMC) <30 <15
30 50 15 30
, >50 >30
(¢ )y ¢ )y ¢ )3 ( 2, CN ,
4 2N ()
CN = 3
() € ) =157 q ossan () (3)
23CN ()
CN = 4
(@) C) =550 1308 () (4)
S , E , Nash  Suicliffe ,
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Ef - 1 _ 2 (Qabsi - ) Qcali (5)
Z (Qabsi - Qabs)
(5) » Qabs [ 7 Qaal [ » Qabs
= (- 1), 1, ; :
: ( 3
2
21
CN ( 4): :
CN 71 74 66 73 48 58 47 61 39 42 48 CN
74 77 70 77 54 59 52 63 40 43 50, CN > > >
, CN 10%,
, 5% , CN ,
) ) 95
97, ) )
3
Tah 3 Data fran runoff monitor ng
/ /L /mm
Monitring sites Land - use pattem Rainfall tmes Average runoff Rainfall rate
JX01 21 18 269 2 1189
JX02 19 15480 0 1112
JX03 20 13765 8 1193
JX04 25 18 183 4 1154
JX05 20 18 887. 3 1174
JX06 20 15413 7 1 140
JX07 18 11782 3 1031
JX08 16 15091 8 1088
JX09 21 14979 9 1107
JX10 20 15937 9 977
JX11 19 10 594 5 1392
JX12 19 19 741 2 1257
IX13 19 19 220 9 1218
22
( 5 , IX04 ( ) IXO07 ( )
JX08 ( ) JIX12( ) JIX13( ) (CN)
; IX01 ( ) JIX10( ) ; IX05 ( ) JIX09( ) ;
JX02 ( ) JIX03( ) JIX11( ) JIX06 ( — ) ,
JIX02 ( ) IX03( ) JIX11( ) JIX06( — ) ,
;o JX04( ) JIX07( ) JX08( ) JIX12( ) JIX13( )

, CN JX05 ( ) JIX09( )2 ,
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4 CN
Tab 4 CN value on different soil moisture condition

CN (AMCI) CN (AMCHI) CN (AMCIII)
Irrigation
Land - use pattem Sites Treament % sege
JX05 CK 58 58 Q 00 77 90 89 Qo1 95
Paddy land N 55 54 Q 02 74 85 87 -Q 02 %
Jx01 CK 54 54 Q 00 74 86 87 -0 01 97
N 53 51 Q04 71 84 85 -ao1 9
JX10 CK 55 54 a2 74 91 87 Q05 95
N 56 52 Qo7 72 88 86 a 02 97
Jx08 CK 33 33 Q 00 54 70 73 -0 04
Coton land N 26 28 -ao08 48 67 68 -Q01
JX06 CK 36 38 -0 06 59 76 77 -ao1
Peanut land N 34 37 -0 09 58 75 76 -Q 01
JX09 CK 40 42 -a05 63 79 80 -Qo01
V egetable land N 39 40 -a03 61 78 78 Q 00
Jx07 CK 34 31 Q 09 52 76 71 Qo7
N 25 27 -0 08 47 73 67 Q 09
JX02 CK 26 24 Q 08 43 64 63 Q 02
Tangerine orchard N 25 23 Q0 08 42 63 62 Qa 02
JX03 CK 31 30 Q 03 50 73 70 Q04
Orange orchard N 30 28 Qo7 48 71 68 Q04
JX11 CK 23 22 Q 04 40 63 61 a 03
Tea garden N 23 21 Q 09 39 64 60 Q07
JX04 CK 51 52 -a 02 72 87 86 Q 01 97
Paddy and N 47 47 Q 00 68 83 83 Q 00 9%
arid rtation IX12 CK 58 58 Q 00 77 ) 89 Q 01 95
N 54 53 Q 02 73 86 86 Q 00 95
JX13 CK 49 49 Q 00 70 87 84 Q 04 9%
N 44 45 - 02 66 81 82 -0 01 97
5 CN(AMC )
Tab. 5 M ean canpared reault fran land - use CN
F
Monitoring sites Nomal treatment Control reatment F value Significant level
JX01 71 74 135 Q021
JX02 42 43 30 Q 158
JX03 48 50 24 Q 196
JX04 68 72 37.5 0 004™
JX05 74 76 60 Q 07
JX06 58 59 15 Q 288
JX07 47 52 37.5 Q 004~
JX08 48 54 540 Q 002™
JX09 61 63 60 Q 07
JX10 72 74 120 Q 026
JX11 39 40 15 Q 288
X12 73 77 240 Q o0o8”

JIX13 66 70 54 0 Q 002"
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23
, > > > ( 6)
, , IX03 ( ) >JIX02( ) >JIX11
C ), JX02 : IX11,
JX07 ( ) JX08( ) (CN) , JX06
¢ ) Xoo( ) : JX04
CN JX13, )
JX01 JX10 CN , JX12  JX05
,IX12  JX05 CN , ) CN
> > > ,
6 CN(AMC )
Tah 6 CN variance analysisfor different land - uses
N LD
Sites Land - use pattemn Soil group Soil texture Fertilizer level CN value
JX11 39 A
JX02 42 B
JX07 47 C
JX03 48 C
JX08 48 C
JX06 58 D
JX09 61 E
JX13 66 F
JX04 68 g
JX01 71 H
JX10 72 H
JX12 73 i
JX05 74 Ji

F =394 8 n=39, p=0 000, ,
F =394 8, n=39, p=0Q 000, Snall letters indicates significant different, cgpital letters indicate very significant different
24 S

S , R (
7):  1,=01s ,JIX02( ) IX03( ) IX11( ) ,
E 0352702986 0 489 6; l, =0 25 ,JX01( ) JIX10( ) JXO05 (
) JIX12( ) , E 00732 -04036 -04237
-03672 1,=03s ,JIX13( ) IX04 ( ) IXO07 ( ) JIX09 ( ) JX08 (
) JIXO06 ( ) , E Q6275 -0909 -0718
09516 -05985 00950 , , ,
S
10° . , JX04
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7
Tah 7 Theavailability of the application of SCSmodel

EQ =0 1) EQ =02 EQ =0 3) (n)

Land - use pattern Sites Rainfall tmes
Paddy land JX05 -01280 Q0732 Q0726 20
JXo1 -0 4953 -04036 -04106 21
JX10 -16971 -04237 -11557 20
Paddy and arid rotation JX12 -19490 -03672 -09136 19
JX13 Q1197 Q 4950 046257 19
JX04 -54329 -23201 -09509° 25
V egetable land JX07 -09955 -0 9724 -07918 18
JX09 08371 Q09190 Q9516 21
Coton land JX08 -33588 -1721 -05985 16
Peanut land JX06 Q716 2 Q 8650 09395 20
Tangerine orchard JIX02 Q3527 0 086 0 -139%56 19
Orange orchard JX03 02986 Q 294 5 -0922 4 20
Tea garden JX11 Q 489 6 -00176 -12850 19

x n

* " means the optimal availability, n means rainfall times)

3
S , (cN)
1 G\I
(18- 19] ON, 25%
5% CN 0l (CN)
[16]
CN , [21]
, S
’ $S ’
ON
4
(1) ,
(N ) 71 74 66 73 48 58 47 61 39 42 48, ,
(2) , (CN)
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