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The Influence of Farmland Expansion Using MODIS Data on Temperature in an Agricultural Area of Sanjiang
Plain

ZHOU Ye, HAO Fang—hua, OUYANG Wei", QI Sha—sha, ZHAO Xu-chen

(School of Environment, State Key Laboratory of Water Environment Simulation, Beijing Normal University, Beijing 100875, China)
Abstract: The response of land surface thermal characteristics to land use conversions has become an issue for geographers and meteorolo—
gists and the impact on temperature is the key concern. This paper analyzed the influence of farmland expansion on temperature in an agri—
cultural area in Sanjiang plain. Using two images of moderate—resolution imaging spectroradiometer( MODIS ), the spatial information of re—
gional land use in 2001 and 2008 were acquired. The Mesoscale model 5(MMS5) was applied to downscale the data of temperature with the
height of 2 meters derived from the final operational global analysis(FNL) data and to obtain monthly mean temperature of corresponding
periods with a lower resolution. The results revealed that there was an obvious difference between monthly mean temperature in 2001 and
2008. The expansion of farmland and the conversion of cereal crop and broadleaf crop were the major patterns of land use variations in the
past 8 years. Converting other types of land use to cereal crop and broadleaf crop resulted in temperature declining. The conversions of de—
ciduous broadleaf trees to these two crops caused more intensive decline in temperature. Reclaiming forest land for farmland and shifting dry
farm to paddy field both led to the temperature rising. The study demonstrated that spatial distribution of temperature in the agricultural area
was influenced by farmland expansion.
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Figure 1 Land use in the basin of the middle reaches of the Naoli river in 2001 and 2008
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Table 1 Change matrix of land use types from 2001 to 2008 in the basin of the middle reaches of the Naoli river(km?)

2001 4F 2008 7

0 1 2 3 4 5 6 7 8 9
0 0 3.51 0 0 0.16 0 0.50 0.61 0 0
1 0.25 3.10 0 0.32 435 1.24 0.59 46.11 1.95 0.02
2 0 0.27 0 0 0.33 0 0 2.99 0 0
3 1.45 8.29 031 2.39 9.86 1.56 1.61 138.21 0.60 0
4 129 17.07 1.35 6.42 2 208.96 175 4.38 288.55 12.88 0.16
5 1.32 6.18 0 1.76 7.38 0.83 1.31 137.51 1.39 0
6 2.55 12.36 0.01 3.79 1421 2.92 2.08 135.39 1.98 0.08
7 1.96 52.06 0.33 4.70 114.26 3.70 9.97 5271.97 622.89 1.70
8 0.16 7.74 0.01 0.65 0.47 1.71 3.68 579.76 17.37 0.01
9 0 0 0 0 0.04 0 0 1.67 0.32 26.97
11 0.78 1.98 0 0 0 0 0 0.56 0 0
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Figure 2 Mann-Kendall test result of annually mean temperature in Sanjiang Plain
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Figure 4 Spatial distribution of monthly mean temperature in 2008 (unit: K)
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Figure 5 Monthly mean temperature of each land type in 2001 and 2008
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Table 2 Relation between mean temperature difference and land use changes in the basin of the middle reaches of the Naoli river(unit: K)

Class 0 1 2 3 4 5 6 7 8 9

0 0.909 0.023 0.661 1.070

1 -0.347 0.295 0.065 -0.592 0.193 0.046 0.455 0.360 0.566
2 0.157 -0.729 0.318

3 -0.310 0.331 -0.307 0.102 -0.555 0.230 0.083 0.492 0.397

4 0.526 1.167 0.529 0.938 0.281 1.066 0.919 1.328 1.232 1.439
5 -0.480 0.162 -0.067 -0.724 0.060 -0.087 0.323 0.227

6 -0.278 0.363 -0.275 0.134 -0.523 0.262 0.115 0.524 0.428 0.635
7 -0.481 0.160 -0.477 -0.069 -0.726 0.059 -0.088 0.321 0.226 0.432
8 -0.529 0.112 -0.526 -0.117 -0.774 0.011 -0.136 0.273 0.178 0.384
9 -0.921 0.126 0.030 0.237

WEEAAAEZE R (R 3 ML 4), 4 AR 6—9 A, 7501 2008 4 5 H & R SRRV IR N, Hopygnt
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Table 3 Temperature changes in agricultural area shifting other

land use types to cereal crops from 2001 to 2008 (unit: K)

Class T3bFIHZA 4H sH e6H 7H 8H 94

1 FEREIIEAR 3557 -3.133 1.744 0.281 -0.804 1.347

2 HEHEMAR 3.688 -3.259 1.653 -0.115 -1.167 1.381
3 WIEEEAR 3,674 -3.146 1772 0321 -0.852 1.447
4 JEURRENEAR 4271 -2.231 2673 1443 0131 1.927
5 TEAR 3.554 -3281 1.632 0.020 -1.064 1.343
6 it 3711 -3.097 1.822 0327 -0.838 1.483
8 FMFEY 3521 -3.331 1.532 -0.023 -1.115 1.322
9 IR 3.042 -3.378 1.524 -0.151 -1.003 0.976

3 4 2001—2008 SFHE 1A RifEE T A AR
MR EM R IR (LK)
Table 4 Temperature changes in agricultural area shifting other

land use types to broadleaf crops from 2001 to 2008 (unit: K)

Class THFIHZER 483 sHA e6HA 787 8HA 94

1 HEREIAR 3.609 -3.199 1.529 0.021 -0.990 1.454

3 PEIERAR 3726 -3.212 1,557 0.061 -1.038 1.554
4 FEMRENAK 4323 -2.297 2458 1.183 -0.055 2.034
5 HEARIA 3.606 -3.347 1.417 -0.240 -1.250 1.450
6 HHl 3763 -3.163 1.607 0.067 -1.024 1.590
7 BREY 3478 -3313 1414 -0.198 -1.126 1.366
9 RTANEAAHML 3.004 -3.444 1309 -0.411 -1.189 1.083
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