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ABSTRACT : Smartphones change the picture of data and information sharing and make it possible to share various real-time
flooding data and information. The wvulnerability indicators of farmland inundation is needed to calculate the risk of farmland flood

based on changeable hydro-meteorological data over time with morphologic characteristics of flood-damaged areas. To find related

variables

show the vulnerability of farmland inundation using the binary-logit model and correlation analysis and

to provide

vulnerability indicators were estimated by fuzzy set method. The outputs of vulnerability indicators were compared with the results of

Monte Carlo simulation (MCS) for verification. From the result vulnerability indicators are applicable to mobile based information

system of farmland inundation.
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Figure 1. Process of calculating farmland
inundation by using fuzzy set
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Table 1. Result of binary logit regression analysis about farmland inundation variables

Estmate Std. Error z value Pr

Intercept 2.259e+01 2.975e+00 7.592 2.14e-14 "
rainfall 2.800e-02 1,588¢-03 17.638 < 2e16 "
rainfall intensity 2.721e-02 5.476e-03 14.098 < 2e16
river stage 2.365e-01 6.398e-02 3.696 0.0002 """
dam stage -6.091e-01 5.995¢-02 -10.160 <216

dam discharge -6.708e-05 5.878e-05 -1.141 0.2538
rainfall of upper region 6.405¢-03 1.216e-03 5.266 1.39¢-07 "
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Table 2. Occurrence rate of farmland inundation factor
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rainfall of upper

variables size rainfall rainfall intensity river stage dam stage region
0.01 under 0.001 0.001 0.001 0.0001 0.001
0.06 0.037 0.006 0.004 0.008 0.010
0.10 0.283 0.023 0.012 0.018 0.014
0.15 0.462 0.124 0.016 0.023 0.035
0.20 0.478 0.174 0.027 0.033 0.046
0.25 0.529 0.200 0.041 0.051 0.057
0.29 0.565 0.258 0.042 0.063 0.058
0.34 0.719 0.392 0.064 0.087 0.080
0.39 0.765 0.400 0.099 0.092 0.109
0.44 0.800 0.459 0.116 0.113 0.156
0.48 0.877 0.500 0.158 0.126 0.146
0.53 0.890 0.571 0.174 0.165 0.177
0.58 0.908 0.633 0.178 0.241 0.208
0.62 0.935 0.667 0.229 0.341 0.292
0.67 0.964 0.867 0.362 0.373 0.321
0.72 0.972 0.896 0.519 0.448 0.383
0.77 0.992 0.920 0.697 0.495 0.449
0.81 1.000 0.930 0.873 0.511 0.540
0.86 1.000 0.938 0.927 0.563 0.619
0.91 1.000 0.971 0.971 0.635 0.659
0.96 1.000 0.983 0.983 0.871 0.663
1.00 1.000 1.000 1.000 1.000 1.000

variables size: equalization (0 to 1)

Table 3. Risk steps of realtime farmland inundation point-unit factor and risk indicator

factor size

step rainfall(mmy/day) imensrii‘;f(‘gjﬂv dz5) river stage(%) dam stage(%) iglgr:f;“ é;‘}gg;;
caution < 522 < 128 < 5238 < 589 <623
attention < 1044 <372 < 6438 <712 < 1204
anxiety <2697 < 486 <728 <785 <1854
danger <3915 <755 <924 < 80.1 <2202
great danger > 391.5 > 75.5 > 924 > 80.1 > 220.2
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Figure 4. Fault tree of consideration about farmland
inundation factors

time of occurrence

region (year/month/day) cause risk index(0-1)
Yeosu 1997/ 8/ 17 typhoon 0.757
Seosan 1998/ 7/ 31 localized heavy rain and poor drainage 0.526
Andong 2002/ 8/ 3 localized heavy rain and overflow 0.390
Yangpyung 2002/ 8/ 3 localized heavy rain and bank sweep 0.600
Gangneoung 2002/ 8/ 31 localized heavy rain and bank sweep 0.532
Hongcheon 2006/ 7/ 8/ typhoon and bank sweep 0.891
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. time of occurrence
region

cause

risk index(0-1)

(year/month/day)
Somoon-ri 1999/ 7/ 29 localized heavy rain and poor drainage 0.758
Gaeam-ri 1999/ 7/ 31 poor drainage 0.809
Somoon-ri 2006/ 7/ 10 poor drainage by increasing river stage 0.846
Majin-ri 2006/ 7/ 10 band sweep and overflow 0.968
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