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The Study on Quantifying and Evaluating for the Functions of
Flood Control and Fostering Water Resources in Agriculture

Myung-Chul Seo, Ki-Kyung Kang, Byung-Geun Hyun, Hong-Bae Yun, and Ki-Cheol Eom

Agro-Environmental Multifunction Assessment Team, National Institute of Agricultual Science & Technology, RDA

In order to share the understanding agricultural multifunctionality with people, we carried out
quantification and monetary evaluation for controlling flood and fostering water resources function in
paddy and upland farming in Korea. The amount of water controlling flood and fostering water resources
function in paddy farming was much greater than that in upland. The quantification of flood control
function could be estimated by sum of the height of dike and water infiltrated during the flooding periods
in paddy farming, and water excepting runoff water from precipitation at flooding time in upland farming.
As results of estimation of flood control function, the amounts of water controlling flood have been
evaluated as 294 mm year' in paddy farming and 72.6 mm year' upland farming, and was calculated 3.71
billion MT on a nation basis in 2006. When it was carried out monetary estimation as the cost of dam
construction and the depreciation expense by using replacement cost method, flood control functions in
paddy and upland were evaluated as 44,338.9 and 7,221.5 billion won, respectively. Comparing with
previous reports, monetary value was analyzed much to increase because of rising price cost recently.
Fostering water resource functions were also quantified in paddy and upland farming as the amount of
water keeping and infiltrating water during the cultivation. In the basis of estimation model, it was showed
that paddy and upland farming had been estimated to have 414.28 mm year'l, 18.7 mm year", respectively.
They were also calculated to 4.49 and 0.137 billion MT on a nation basis in 2006, respectively. The
economic values of fostering water resources function in paddy and upland farming were also estimated to
1,769.4 and 52.8 billion won, respectively, as replacing the amount of water to the cost of drinking water in
2006. There were differences by much to the amounts of controlling flood function and fostering water
resource between paddy and upland farming. It means that paddy farming more play an important role in
environment than upland farming in Korea.

Key words: Multifunctionality, Flood control, Fostering water resources, Replacement cost method
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Table 1. Average height of ridges and its ratio at paddy field according to topological types in Korea.
Valley Hilly Plain River Marine Polder Weight
land land land plain Plain land average
Height of ridges
oy ridges 252 198 333 201 310 408 261
Number of sites
measured 142 25 9 92 6 6 370
Ratio of sites 383 638 26.8 249 1.6 16 100.0

(%)
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Fig. 1. Changes of the Average floods periods according to
years in Korea
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Table 2. Number of flood days and Ratio of years occurred over 80mm rainfall against years analyzed according to regions in Korea.

. Cities and Years analyzed Years occurred over B)I(A)
Megalopolis . Flood days .
Counties (A) 80mm (B) ratio(%)
Seoul 4.8 30 26 86.7
Busan 4.8 30 24 80.0
Daegu 32 30 20 66.7
Incheon 43 30 21 70.0
Daejeon 43 30 23 76.7
Gwangju 4.7 30 24 80.0
Ulsan 4.0 29 20 69.0
Ganghwa 45 28 28 100.0
i Dongducheon 8.7 3 3 100.0
Gyeonggi Suwon 4.4 30 26 86.7
Yangpyung 4.5 30 23 76.7
Icheon 5.2 27 23 85.2
Gangneung 50 30 27 90.0
Daegwanryoung 6.7 30 26 86.7
Donghae 4.6 9 5 55.6
Sokcho 35 30 27 90.0
Yeongwol 4.6 6 5 83.3
Gangwon Wonju 5.1 26 » 84.6
Inje 4.1 27 21 71.8
Cheorwon 4.3 13 11 84.6
Chuncheon 5.0 30 23 76.7
Taebaek 3.8 16 13 81.3
Hongcheon 4.6 27 24 88.9
Boeun 3.7 27 23 852
Jecheon 4.8 27 22 81.5
Chungbuk Cheongju 4.1 30 24 80.0
Chupungryong 2.8 30 21 70.0
Chungju 42 27 18 66.7
Kumsan 43 28 24 85.7
Boryeong 4.7 27 21 77.8
Chungnam Buyeo 42 28 23 82.1
Seosan 4.6 30 23 76.7
Cheonan 42 28 24 85.7
Gunsan 3.8 30 25 833
Namwon 4.7 28 20 714
Buan 44 27 25 92.6
Jeonbuk Tmsil 42 28 2 786
Jangsu 5.0 13 9 69.2
Jeonju 39 30 20 66.7
Jeongeup 30 28 22 78.6
Goheung 4.6 28 25 89.3
Mokpo 33 30 26 86.7
Muan 4.6 13 8 61.5
Jeonnam Suncheon 49 28 26 929
Yeosu 3.8 29 25 86.2
Wando 50 28 24 85.7
Jangheung 55 28 26 929
Haenam 4.5 27 23 85.2
Gumi 2.5 28 19 67.9
Mungyeong 32 26 23 88.5
Andong 3.1 18 14 71.8
Yeongdeok 23 28 17 60.7
Gyeongbuk Yeongju 37 27 22 81.5
Yeongcheon 2.7 28 24 85.7
Uljin 3.6 29 12 414
Uiseong 23 28 19 67.9
Choonyang 29 12 7 583
Pohang 3.6 30 17 56.7
Geoje 6.8 30 27 90.0
Geochang 43 27 22 81.5
Namhae 7.1 30 28 93.3
Masan 5.8 16 16 100.0
Gyeongnam Miryang 4.0 30 23 76.7
Sancheong 5.7 28 27 96.4
Jinju 5.3 30 26 86.7
Tongyeong 43 30 24 80.0

Hapcheon 4.8 27 19 704
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ZFe] 79 Jung. et al(2002)°] B3 FFHTE A TEAFE gl mydEe] Ags 2 Aew U
A FAEAEY AA FFEFS RPN FAaE Eilasg
AFdE g2 Aoz AztEdth 28y o] Bl
M AR HAE e A WA E 2SA7IA FREELIIS =FAF e A Y
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= @A8 Askoh 7153 &9 Aot stz 234 J THe T
g ellM e Fexd VT Agse =de SFHAFFNY Ve o®E 7S F Uk & AFolA
g FARY (Y 2)0 o F42 5 ded & = At FIriswe =5 7HAL e s
Fe A7l A8 (4 1) 22 HEP" USLE IS serms Aofsty FAHREY (4 3)o w2t
232 ol&stth(Jung. et al, 1996). 1 % AFststaa skl
Run-off = a- (R, K, LS, C)" - Pw - off ratio ----- (4] 11) WA, FERE wevet £2 45 9y w1
oA AAEHIL She B AujelHE VEFSR dte] A
714, a be g RS A99IAk Ke EAIAL A3tA (Rural Development Administrative, 1995).
LSt AgAA Ce #A=da, Pwe EGH A, o Aol W A7 7S o] dAlEle] AL Kot
off ratio= 7] A7t FEES vdTh Zxo) ulgl Zolrt YR T ZH| 7|2 E5le] 1632
1€ Bisd EWE Mg 4949 ARE AEZ B F glon 7% AAE B 28
o dAsES AAY ZH A ar 40434, be we 947 70S FEE A= Fig, 33 79
04170]om ZF9-A A} 4294, EAJJAA}F 0325, A< Figure 301])\1 Ri ule}l Zo] FH)/)HE Z2=7] u
b 080, AEQAA 0275, ESAUR/MAL 125, F2E 7in) 4a) @58 o0 257101 F30E S5/
S 0722 24 £ AATGUung. et al. 1940 Axgrg 1 SH/%EE 44E = Aol &
Hyun. et al, 2003). o] 22 A& A&ssls el gutdel wiale F4¥= E@ee g 4
A% FEFS 1512 mmE B FFAET gom oo wlet HgE BH/10S 13YR FHH
T A B A BN AAW ANHOE F gy
A W aHss W 2238 mmsh 7P 489 EEAb 1B B gEdold U@ ASE
Ae® d@dsel 52T Aol HAERAAT 2y gsted Sevte 370 A A W] B
(Park. et. al. 2001). Aol elA5el it AT US ye zxgsdnt 498 FRue AuEY 33
21 A% A% 542mm year'o] L] FFEH g} g5 mmz b RO, GO FRHRE
A 7F 31 mm=
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Month May June July August September October |Sum
11- | 21- 11- | 21- 11- | 21- 11- | 21- 11-  21- 11-
y - - 1-10 1-10 1-10
Days 20 31 1-10 20 30 ra 20 31 20 31 20 30 20
Harv
Prep Tran Tiller Hea Ripe .
Practice ) spla . ) esti
aring| = ng ding ning
' : ng
Irriga-
tion
Irriga-
tion 10 11 10 10 10 5 6 5 5 0 0 0 (113
days
E Flooding Midsummer drainage
D Intermittent Irrigation |:I Drainage
Fig. 3. Irrigation days during the rice cultivation in Korea.
Table 3. Average level of water and its standard deviation according to regions at paddy farming in Korea.
. Average level of water Standard
Province' No. of site o
(mm) deviation
Gyeonggi 49 49 1.72
Gangwon 13 49 1.57
Chungbuk 37 56 0.99
Chungnam 54 65 1.71
Jeonbuk 65 38 1.85
Jeonnam 66 31 1.54
Gyeongbuk 43 48 1.81
Gyeongnam 43 33 1.82
Total 370 45t 2031

' The megalopolis were included as that; Seoul and Incheon to Gyeonggi, Busan to Gyeongnam, Daegu to Gyeongbuk, Gwangju to Jeonnam, and Daejeon

to Chungnam
! The value are average of total samples
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=
e
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o
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o
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fEEE Fo A
o] 57%%E A olE A E 35U TH( Ministry of
Agriculture and Forestry, 2001).

o el Al Aol RIA FUES FAHEE 2 3o A
&3t A =FAA FAd Y
vear 2 AFET = ATk 1AL 2006 7FE $
et = W3 1084 106 haoll L39S A F2
AP eRe 1490 MTOIIT FAAT )

SO AAAY BN SeuE §52FL 20003
NEOE WAL Ak §5E 35 A5 SR

A FEE F ded & drdAds AFE Ve
Z slen drke £ 3949019l o] |

wher sl A (4]

DSt e FARY] AAHYT EaFYAEES
A% B4 BN REAAS AS HE 3
FAE BES 48 A% 99 mmE BHHAL
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g AgstaEd o 3% 13 F5710% $Usna
T 5 A7) W] Ak E42E7109 44 day
year-1& H$393 FAFUES PA AAE gL
Al At 4 AAEe] U@ AFES B
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Table 4. Average level of water and its ratio according to topological types at paddy farming in Korea.

Valley Hilly Plain River Marine Polder Weight
land land land plain Plain land average
Level of water 45 41 48 44 25 69 45
(mm)
Sndard 291 1.53 1.80 203 0.94 0.66 203
Number of sies 142 25 99 9 6 6 370
anot)io ofsites 383 68 268 249 16 16 1000
ol 2a3 A3 WixAlelA 187 mm year & FA} 2 At AAY F4S TS 2H =54 M4
AFP N 5HS A2 T 5 AACH olF 2006d 7] F 3380%, WEAhs 7x 22159902 HFAIT
Z 2w A A 1349 B £A9% VIS Hyd AASH wustds W 2 2ad
FFe AFEHT F AUk WA AgstE £ ¢ ASE A0 el A YT A0 2
AAGFES oM FAA BARALS Faa  AHAT FAAFEN5S A Aste] =%
A7} 52899 HrtAL A& £ Ik ALel Age i gEAd g7k B4 E
AFNHA EQe T4zANS F£A98 k)% FZ datr AR FdEHE HEE F3o S
W A 2 AANEANL FAsach o Al HSE WAl A¢E TafedEERd F4E
A g g R BHo] RE T42ANSH £4 T Ae 7172 FIa A7) AstR FYEHE v
9 dorr|e AES AAE7] 9% ok FES 3} S Fole] FAY £ e 2YS A 44"
HA AA2YA BAEE Fo)F s)solgy g S FAHARY S IR & #H JEE BN 2 =
Al AAZE ko AL F9o TR g2 XISH EALel WAl Al Z}7; 4143 mm year |, 187 mm
o AA Y] SIMET o} AA Bl wAlss 2 vear 2 FAATFTo] AEHAT 2EW $A49%
S 42 A U 2 9L Ak Seo  FEL 20069 NFOR PG weAtel WAl
et al(2005)9] Hyeo] wE2w Hex AxAE = X AAel H&3 A 747h 4499 EF 1349 Eo7
o)A 227F 400 mme] FE 59Ut wasAd A FALAL. FAQFYN 5 Ao A9 pA
716 &2f =olA 79 oF 8l6% 7 TFWAE o 7] el Aad =9 @rkE VEe®E F93
g3 YAHer B JMET YA P =y = SIS 200695 VIES® s W =FAket
AANARE 7L B BARFAAN FA =o] stRE A AL Z47E 12 7694999, 5289l o2 HUhE e
FHS A A3 Hd 432 mmZE 2 AFoA A W 7€ B9t fARS ARE BAFI AU T
AU FET =T (Jung. et al, 2002). 2R FALR Y e =EAbeh wgAke A
W) Aol Qs A&t el Qo) A A
A% of o7k AW =53 s I} =5 HFL
5 Adhe =FAE BEAtRT 4 Ate A
el THAL e SRR Tl #g A A S o 2 9lgTh
NN BRI st A WAl A T
A7 e FALTE7 5ol ek AZste HAHS o 8 2 4§
g% AAH g BT =xAelA T
ZANEL =509 3577 ESnE Bo| oo An. Y. S. An, E. J. Kim, Y. Kim, J. H. Seo and K. H. Kang. 2002.
ol 248190 uEale] Ao Ty 740 ko Assessrflent on tlse\l;cjcizl FUI;CE,?HM(; thllral j;)cio;c:ltu.re.l'tfhe
= o _ symposium on uation of Multifunctionality of Agriculture
2 Xii}%;% /jﬂ;;l iq%u ji :Okfi%::;jé;%;gi and Rural Community by NIAST. Official No. 11-1390572-
o0 B e Al e 000011-01. p. 91-117.
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