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Development of a Paddy Field Estimation Model Considering Shift-share Effects
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Abstract

Estimations of paddy field area are important for agricultural water supply planning. Especially these
estimations have to be excused by drainage basin. In this research, we developed a paddy field estimation
model considering shift-share effects such as national growing, structural, local effects. National growing effects
are estimated by adopting the result of KREI-ASMO model which predict farm land area in national level.
Paddy field structural effects are estimated using statistical data about farmhouse numbers and cultivation areas.
Local allocation effects are calculated by differences of estimations and real data. The results using data from
1998 to 2003 show that developed model estimates 2006 paddy field areas in each province in 5% error and is

applicable to predict future change of paddy field.
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Table 1 Paddy field changes of Korea (unit : ha)

Total paddy field | Increase and
Year Remark
area of Korea | decrement
1997 1,103,809 -
1998 1,099,319 -4,490
1999 1,095,827 -3,492
2000 1,093,090 -2,737
2001 1.090.682 -2.408
real data
2002 1,083,874 -6,808
2003 1,074,009 -9,865
2004 1,063.911 -10,098
2005 1,054,518 -9,393
2006 1,034,643 -19,875
2010 953,798 -80,845
2020 953,774 g | KREFASMO
estimation data
2030 953,749 -25
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Fig, 2 Average paddy field change in each areas
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Table 2 Comparison of estimation and real data in 2006
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(unit : ha)

change rateyear | area | it | ttrenon | rloma | cmorrae@®
-929.67 Gyeonggi 121,627 118,838 117,189 111,004 -5.57
-98.75 Gangwon 49,383 49,087 48,406 47,751 -1.37
-326.38 Chungbuk 63,264 62,285 61,421 58,498 -3.00
22.71 Chungnam 184,640 184,708 182,145 181,897 -0.14
-82.59 Jeonbuk 161,825 161,577 159,335 158,839 -0.31
1133.75 Jeonnam 219,849 223,250 220,152 211,740 -3.97
592.11 Gyeongbuk 156,777 158,553 156,353 151,855 -2.96
-310.24 Gyeongnam 116,450 115,519 113,916 112,958 -0.85
Total 1,073,818 1,058,917 1,034,542 -2.52
Table 3 Comparison with KREI-ASMO model (unit : ha)
without paddy field growing effect with paddy field growing effect
2010 2020 2030 2010 2020 2030

Gyeonggi 105,752 92,623 79,493 97,489 85,380 73,268
Kangwon 47,377 47,143 46,709 43,860 43,457 43,051
Chungbuk 56.528 51,602 46,677 52,111 47,567 43,022
Chungnam 183,766 188,440 193113 169,407 173,704 177,990
Jeonbuk 159,943 162,702 165,461 147,445 149,978 152,503
Jeonnam 214,761 222312 229,863 197,980 204,927 211,862
Gyeongbuk 153,785 158,608 163432 141,768 146,205 150,633
Gyeongnam 112,471 111,255 110,038 103,683 102,555 101,421
Total 1,034,643 1,034,686 1,034,789 953,798 933,774 933,749

;;RS Sl;ﬁlt\fgl 953,798 953,774 953,749 < KREI-ASMO estimation
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