\ Journal of the Korean Society of Agricultural Engineers
DOI : https://doi.org/10.5389/KSAE.2017.59.2.029

Vol. 59, No. 2, pp. 29~36, March 2017
ISSN 1738-3692 | elSSN 2093-7709

SUE M=K M2 0|88 SEAIY 20154 1= 24
Spatial and Temporal Analysis of Drought Using the Storage Data of Agricultural Reservoirs
in Chungnam Province in 2015
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Abstract

The objective of this study was to analyze the temporal and spatial characteristics of agricultural drought by tracking the daily reservoir storage in
Chungnam province. All daily records of the percent of reservoir storage from 2000 to 2015 were collected for 130 irrigation reservoirs from the RIMS
(Rural Infrastructure Management System). The temporal change of province-wide average reservoir storage and the statistics showed that the annual
average and minimum percent of reservoir storage in 2015 were extremely low like as those in the historical drought years of 2001 and 2012. The
minimum reservoir storage on record was a 41 % at the end of September and remained far less than its historical average even until the end of the year.
Furthermore, the annual average reservoir storage (68.3 %) recorded the lowest on record since 2000. In addition, about half of 130 major irrigation
reservoirs in Chungnam fell into the risk of water shortage below 30 % full, and, in terms of annual minimum reservoir storage, the 79 reservoirs yielded
lower storage in 2015 comparing with the measured in another drought year, 2001. On the other hand, irrigation reservoirs of comparatively worse
storage condition revealed to be mostly located on the inside, such as Cheongyang-gun and Hongsung-gun. Conclusively, the low reservoir storage, still
far below average even on December 2015, induced a serious concern about that more extreme drought would happen in the next spring.
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A& AR 0] §FF s WA o D a4k Akt
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mmoY| 813} ZF2+72.1 %, 80.8 % S=220]] THTE 714 (KMA,
2016)0f] wh=H 2| A7t (B diB] WEg)2> 7k
898.1 mm (64.6 %), 737] 759.6 mm (58.0 %), 7 1,328.8
mm (87.1 %), 75 845.5 mm (73.0 %), A 1,220.6 mm
(89.4 %), ZE-906.6 mm (68.4 %), =2 811.1 mm (63.3 %),
22793.5 mm (61.2 %), A5 2,108.8 mm (129.2 %)= A|
FE ARt s A A o) Aol A o] A Qi £5] 7
|, %, 52 Aol B o] 60 % 0= ulj-9- o}
7 HEo QR TR Aol AAREE U 4 itk 5
| A9 A=gS B 20159 1099 Aeg2 2=
41.4%, 77] 43.7 %, 73D 62.4 %, Z-5-41.3 %, 229.8 %,
HE25.3 %, HAF42.6 %, HE-53 %, HD64.9 %, AZFE93 %

N

Table 1 Description of irrigation reservoirs in Chungnam Province

2 Q53 Fo] j$ HE A48 B ITHRIMS, 2016).
o] 79 WA o] gL A7), S5 Ao heoz
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K02 7HRe) A 2 S A 5900 o) 9]
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Jut
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3 A Hg AR A4 AR RE B 7
7153720151 7hao] AleiA 245 Bl askglct.

Il. Xz 2 dieH

1, A

SHE (34 820,400 ha) 573 4] 242 224,629 ha
(FHA2] 27.4 %)°]aL o] T FHAL 159,612 ha (F7A]
HA 2 711 %) 0t S U] 2] A1 26,5387 45 ©]
= ApAe 8987 Ao SE|gH A 57,739 ha, FAGTH
328,840 Hm’, G-AEAZ2F 318,785 Hm’, 12|11 Wk A
7,453.7 hao|th. FA4F 71222 100 Hm’ v|7k A4 7}
701702 AR A5=2]] oF 80 %= Z}A|S}FAL It} (Table 1).

SHEE A oA WY 8 7HET offi= Table 29 2
o} 197813 197 E 5U7HA] 7] 73S A e A=t ¢
ot 74450] 45 %] 744=8F0 & 43,000 ha HA of| 4] 7=

No. of Irrigation Total reservoir | Effective reservoir Reservoir No. of reservoirs by total reservoir storage
o area storage storage surface area
resemvoirs (ha) (x1,000 m’) (1,000 m?) (ha) Below 100,000 m® |  Over 100,000 m’
898 57,738 328,840 318,785 7,4537 701 197

Source: Statistical Yearbook of Land and Water Development for Agriculture 2013 (MFAFF and KRC, 2014)

Table 2 Record of drought damages occurred in Chungnam Province

Year Drought damages
1978 43,000 ha damaged (paddy 24,000 ha, upland 19,000 ha)
1994~1995 Limited service of municipal water
2000~2001 Transplanting failure, dried paddy
2001 Upland area of 3,000 ha damaged
2006 Suffering from less precipitation
2012 Delayed transplanting, rice seedling dried after transplanting (1,867 ha), increasing soil salinity damages in
reclaimed land, perish of snail in paddy fields
2014 Limited service of municipal water
2015 Transplanting failure, dried paddy, limited service of municipal water, salt damage on the reclaimed land

Source: K—water (2015), WAMIS (2016)
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Fig. 1 Variation of averaged daily reservoir storage (%) from 2000
to 2015 in Chungnam province
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= Q19T 7P R A48-220121 62 292101 30.6 %]
2251 2015 o= 51 7] 7H B 92 30 Yol A A58
41 %2 Uepct 200133} 2012 7HEdL Aol sl
A A4=80] 50 % 0141 Z1E 71RFSHE 50 % WO ol
%1201539] A48 FuH|olof Al7a $20] 7hgo] w
AR Ao 243 4= ek (Fig. ).
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HI

RIMS 2 58] $303F SR 1307 A=) A&l ol
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AR e 548 AR (Fig. 2). WA A 2|0
= &5l Al 1307] AR 2] DA A28 Batslo] &
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712 Wgtel F3HA BEE LRl HISIAE A Al
714 Hste} S48 whetshy] 15t A1 Fatd e, o
9] o AeE HAATES SIS B A7)
ol 2t 201518 9] AA=& HIFE v]aste] 20159 FHA|
Ao A AR 7ha o] S-S AT 125 AE0]30 %

— 1 130 agricultural reservoirs
[ RIMS | in Chungnam Province

*XLS download

Daily % of storage by target reservoirs

'

Data preprocessing:
filtering noise data, interpolating missing data

! !

Calculating the
spatially-averaged
daily % of reservoir
storage

! |

Calculating the
annual mean and
minimum % of
reservoir storage

! |

Comparing the % of
reservoir storage in
drought years and

that in normal years

! l

Classifying water shortage reservoirs
below 30% full

Mapping the location
of 130 agricultural
reservoirs

Calculating the
annual mean storage
(%) of each reservoir

Calculating the
annual minimum
storage (%) of each
reservoir

Fig. 2 Procedure for analyzing the drought trends with reservoir
storage data in Chungnam Province
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Fig. 3 Variation of averaged monthly minimum reservoir storage
from 2000 to 2015 in Chungnam province
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Fig. 4 Variation of averaged annual minimum and annual mean
reservoir storage from 2000 to 2015 in Chungnam province
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Fig. 5 Variation of averaged daily reservoir storage in the drought
years of 2001, 2012, and 2015
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Fig. 6 Yearly change in the number of agricultural reservoirs under
the percent of reservair storage of 30 % in Chungnam province
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province during the year of 2001, 2012, and 2015
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Fig. 8 Spatial distribution of annual mean reservoir storage for 130 irrigation reservoirs in Chungnam province for the year of 2015
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Fig. 9 Spatial distribution of annual minimum reservoir storage for 130 irrigation reservoirs in Chungnam province for the year of 2015
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