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Table 1 Leaf area index (LAI) of summer maize during is growing season used in the Yongledian Experimental Station
Observatibn date( mor dd) 0701 07 10 0725 0803 0812 0318 08 25
LAI 0.03 0.21 112 2.3 3.08 3.67 397

,19%
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Fig 1
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100 em ; 31, ;6 31
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37 66 , s 31
5577 109 , , 100 cm ; 77 .
, 0~
100 an Atrazine (12 28 39 )
. 30 109 , 100 an
an 2 2 2
Atrazine
2
2 20cm 100 am (em d™ 1) (mg em™ 2d™ )
Table2 Soil water flux (cm d™ ') and solute flux (mg an™ 2d™ ') at the depths of 20 cm and 100 em in the study plot
Time
Parameter Stat stical characteristics 6d 31d 55d 77d 109 d
20 an Mean 0.032 8 -633 0.088 9 0.0315 0 000 5
Water flux M inimum 0.002 7 - 75 0.0332 0.0137 0 0000
Maximum 0.058 4 - 458 0.137 0.051 3 0 0009
SD 0.009 6 Q353 0.0219 0.007 5 0 0002
Ccv 0.293 - 0041 0.247 0.240 0 431
Skewness 0.028 7 139 0.063 1 0.374 - 015
Kuitoss 0.987 8 48 - 0.531 - 0.153 - 044
100 an Mean - 0.003 2 -0Mm@58 - 0.0827 - 00128 00175
M inimum - 0. 106 - 036 - 0103 -0.025 00055
Maximum 0 0 - 0003 0.009 2 00366
SD 0.0131 Q0112 Q0 009 8 0.005 0 0 005 2
(%% -4. 113 - 0435 - 0119 - 0.3% 0 2%
Skewness -5 9 125 Q0 753 1.44 0 897
Kurtoss 40. 4 0 388 Q 99 3.56 1. 93
20 an Mean 1. 5E 05 - 2 2E03 1 63E05 4.29E 06 5 11E08
Solute flux M inimum 7. 9E 07 - 4 35E03 8 03K 06 2.25E 06 8 77K 10
Maximum 2. 67 05 - 1 20E 03 2 LF 05 6. 82K 06 9 44E 08
SD 4. TAE 06 5 37E 04 3 25E 06 8. 96k 07 2 27E 08
cv 0. 378 - 022 Q0 199 0.209 044
Skewness 0. 296 - 0509 - 0162 0.159 - 0247
Kurtoss 0. 504 111 Q151 0. 346 - 0776
100 an Mean -2 11E13 - 5.75E 10 - 8. 51E 07 - 1 BE07 L 24E- 07
M inimum -2 10E11 - 1L.43E® - 2.89E 06 - 4 13607 3 OE 09
Maximum 0 0 - 1.67E ® 1 66E 07 5 16E 07
SD 2 10E 12 2.05E 9 4.61E 07 7. 13E 08 9 HUE 08
Ccv -99% - 3.57 - 0.541 - 0663 0 802
Skewness - 100 - 503 - 1.055 - 0375 203
Kuitoss 100 27. 06 2. 69 4 B 49

Note: Negative values of the flux mean infiltration
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Fig 2 Soil water flux of each soil pofile at depths of 20 cm (left) and 100 em (right) of study pbt
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250 cm mm,
250 cm
16. 9
3 250 am
Tahbe 3 Transpiration and cumulative percoldion of waer at the depth of 250 an at different smuldion periods
Time
P arameter Stat stical characteristics 6 d 31 d 55d 77 d 109 d
Mean 0.0015 0 0079 0.014 0 0.028 8 0.133
Water percolation ( cm) Minimum 0. 000 1 00003 0.000 5 0.000 7 0.0010
Maximum 0. 006 8 0 0348 0.058 6 0.521 1.69
SD 0. 001 2 0 006 4 0.011 2 0.062 7 0.279
CV 0. 814 0 814 0. 802 2.17 2.10
Skewness 1. 93 192 1.84 5.93 3.84
Kurtoss 5. 12 510 4. 64 41.0 16.7
Mean 0 0412 4.57 11.6 18.0
Transpiration (‘cm) Minimum 0 0 367 4.36 11.4 17.5
Maximum 0 0 45 4. 66 11.7 18.3
SD 0 00175 0.051 3 0.0815 0.162
CV 026 0.011 2 0.007 0 0.009 0
Skewness - 0566 - 1.08 -0.995 - 0.889
Kurtoss - 0340 1.74 0.515 0.955
HYDRUS 1D ( 4 , Atrazine
Atrazine
4 Atrazine
Table 4 Concentration of atrazine at the il surface and oot zone at different smuldion times
Time
P arameter Statitical characteristics 6 d 31 d 55d 77 d 109 d
Mean 1.37 0 226 0.214 0. 126 0.0% 5
Atrazine cone. at the Minimum 0.756 0136 0. 141 0. 066 6 0.045 0
Maximum 3.45 0 241 0.267 0. 149 0.120
wil surface (mg L™ ")
SD 0. 406 00134 0.026 7 0.0125 0.011 7
CV 0.296 00590 0.125 0. 992 0.121
Skevness 1.77 -376 -0.273 - 1.5 - 1.05
Kurtoss 6.16 212 - 0.326 4. O 3.19
Mean 1.28 0 2% 0. 160 0.087 3 0.059 0
Mean atrazine conc. at Minimum 0.722 0219 0.0% 0 0.040 7 0.025 5
-1 Maximum 2.75 0 338 0.257 0.137 0.09 2
the oot zone (mg L™ ")
SD 0.333 00261 0.028 3 0.017 1 0.013 0
CV 0.260 0 0887 0. 167 0. 1% 0.221
Skevness 1.26 - 0387 0. 160 0.0% 4 0.278
Kurtoss 3.12 - 0443 0.349 0.383 0. 464
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2.2 ()
GEOPACK(Version 1.0)  '® 2
) 0.25,
Atrazine ; a25~ 0.75,
5 ; Q75, ,
, , ,  Atrazine
; ()
5 () Atrazine
TaleS5 Senivariince amlysis of the parameters of soil properties and atrazine trarsport and adsorption
() / (m)
Parameter Model Nugget Sill Nugge/ Sill Range SSQ
0, Spherical 3. BE 05 5. 86k- 05 0 525 1.0 8.51E 11
0, Spherical 1. 4E 04 2. 43K 04 Q0 592 8 9% L. 41E 09
a Spherical 3. 07E 05 4. 18E- 05 0 733 140 3.24E 11
n Spherical 1. OE 03 3. 39K 03 0 472 770 5.37E 07
K, Spherical 797 109. Qa 729 18 6 401.
Sand Spherical 595 9. 1 0 653 113 287.
Silt Spherical 345 0.1 0 688 118 68. 9
Clay Gaussian 9.10 4.7 Q0 617 203 471
Bulk density Spherical 2. 67E 03 4.39E- 03 0 607 26 3 2. 19E 07
K, Spherical 1. BE 05 1. 32E- (2 0 001 477 1. 65E 05
A, Spherical 16 7 2.7 0 584 98 4.8
8~ 10 m
20 an ’
( 0, Atrazine 20 c¢m Atraizne
8~ 10 m
20 cm Atrazine
20 cm Atrazine
Table 6 Semivariance analysis of soil water negative pressure, soil water flux and atrazine concentration d the depth of 20 an at the various grovth
stages of summer maize
/ (m)
Parameter Time (d) Model Nugget Sill Nugget/ Sill Range SQ
c 6 Spherical 0 5. 97k 03 0 476 1. 29E 06
31 Spherical 3. 73k 03 5. 54K 03 0.673 105 1. 23E 06
55 Spherical 5. 64E- 04 8. 74K 04 0. 645 100 3.56E 08
77 Spherical 2. 456 04 3. 76 04 0.652 975 7.90E ©
109 Spherical 2.61E- 4 4.01E- o4 0.651 9 88 7. 68E 9
Flux 6 Linear 5. 19E- 05 2.39E 06( 1.O1E ®
31 Spherical 6. 43E- 02 0. 105 0.610 921 1. O5E 04
55 Spherical 2. 49E- 04 0 0.529 8 69 3.83E 0
77 Spherical 3.01E- 05 5. 50E- 05 0.548 8 69 7.36E 11
109 Spherical 4. 58E- 9 3. 81E- B8 0. 120 526 5.38E 17
h 6 Spherical 4930 196 0.519 852 5. 64E+ 06
31 Spherical 41 84 0.511 8 02 5. 64E+ 04
55 Spherical 6245 11767 0.531 8 58 7.57E+ 06
77 Spherical 11504 22241 0.517 8 56 2.36E+ 07
109 Spherical 72421 125192 0.578 10 8 1. 27E+ 08
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NUMERICAL SIMULATION OF ATRAZINE LEACHING IN SOILS UNDER
AGRICULTURAL METEOROLOGICAL CONDITION

Mao Mengl" ?
(1 Depaiment ¢ Soil and Water Sciences, China Agriadiura University, Bejing
(2 Key Laboratory o Plant Soil Interactions, MOE, Bejing

RenLi" %

100094, China)
10004, China)

Abstract Atrazine is an herbicide commonly used on summer maize throughout North China, where the growing period of

summer maize coincides with the rainy season. It is, therefore, of great significance to protection of the shallow groundwater err

vironment to assess leaching risk of arazine at filed scale. In this study, wih a small agricultural plot ( 27 mx 27 m) at Y ongle

dian Experimental Station, Tongzhou District, Beijing as background, soil sanples were colleded and analyzed for soil physic

ochmical propeties and the meteorological data of the year of 2001 were gathered. On such a basis and the assumption of column

model, mmerical simulations of the spatial distribution of atrazine leached dynamics at field scale were conducted with spatial

variability of the soil hydraulic parameters and the atrazine transport and adsorption parameters taken into account. And then geo

statistical analysis was caried out of spatial variance structure of soil water negative pressure, water flux and arazine concentra

tion at 20 eam depth during the growing stage of summer maize. Results show that, variograms of the three variables during the
summer maize growing season were basically spherical models, and most variograms had ranges about 8 to 10 m. This approach

of the study can be used as reference in designing and laying out a monitoring nework for water movement and atrazine transport
a field scale.

Key words Soil; Atrazine; Field scale; Leaching; Numerical simulation; Geostatistics



