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Estimation of Economic Value of Cooling by Upland Farming
during Hot Summer

Byung-Keun Hyun*, Moo-Sung Kim', Ki-Cheol Eom?, Ki-Kyung Kang,
Hong-Bae Yun and Myung-Cheol Seo

National Institute of Agricultural Science & Technology, Suwon 441-707, Korea
'Department of Oriental Medicinal Material and Processing, Kyung-Hee Univ., Suwon 449-701, Korea
*National Alpine Agriculture Experiment Station, Pyeongchang 232-955, Korea

Multifunctionality of agriculture which cannot be in trade has internationally an important
issue due to its environmental and public benefits. The purpose of this study was to estimate
economic value of upland farming in cooling effect during hot summer. Economic value of
cooling effect was evaluated by the replacement cost method. To evaluate the cooling effect
from July through August, the amount of evapotranspiration in upland was estimated using
crop coefficients and soil water coefficients perviously reported by several researchers. In
July and August, average crop coefficient of fourteen major upland crops was 1.19 and
average soil water coefficient of major textures of upland soil was 0.91. The estimated
evapotranspiration in upland from July through August was 1,224x10° Mg, and this amount
of evapotranspiration can consume 7.1x10' kcal of heat. When these values were converted
to the price of petroleum, the economic value of cooling effect by upland farming from July
through August was about 12 trillion won.

Key words : Cooling effect, Multifunctionality of agriculture, Upland farming.
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Table 1. Potential evapotranspiration from
July to August.

Period Potential
eriods
evapotranspiration
mm day’'
01-10 2.64
Tl 11-20 2.68
J 91 .31 271
Mean 2.68
01-10 3.05
w12
Mean 2.99
Mean 2.84
! Data source: Song et al. (1998).
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Table 2. Crop coefficient of upland crops from July to August.

Crops Years of trial Growing periods Crop coefficient'
Soybean 8 May 20 - Oct 10 1.31
Corn 5 May 25 - Aug 25 1.68
Sweet potato 5 Jun 1 -Oct 15 1.32
Upland rice 7 May 10 - Oct 10 1.31
Red bean 2 May 15 - Sep 15 1.36
Peanut 3 Apr 30 - Oct 10 121
Perilla seed 2 May 15 - Sep 30 1.37
Sesame 6 May 20 - Aug 25 0.94
Chinese cabbage 2 Jul 31 - Oct 10 0.76
Red pepper 9 May 15 - Oct 15 1.06
White potato 1 Apr&-Sep6 111
Melon 1 May 1 - Aug 6 0.86
Tomato 2 Jun 5 - Sep 20 1.27
Chrysanthemum 1 Jul 1 -Oct3 1.04
Mean 1.19

" Data source : Song et al. (1998)
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Table 3. Water contents of upland soil from July to August.

Water contents according to soil texture '

Date

Clay Clay loam Loam Sandy loam
%

July 1 34.0 325 31.0 29.0
July 2 33.0 32.0 30.0 28.0
July 7 355 335 33.0 30.5
July 9 320 29.5 27.5 27.0
July 10 30.5 28.0 27.0 25.5
July 18 33.0 320 29.5 28.0
July 22 34.5 34.0 32.0 30.0
August 7 28.0 275 26.0 24.0
August 8 29.0 27.0 25.5 235
August 10 27.0 27.0 24.5 23.0
August 19 235 220 20.0 18.0
August 28 375 33.0 33.0 32.0
Water content of 0.1 bar 28.2 26.3 22:5 19.6
Days less than 0.1 bar 3 | | 1
water content (A)

Ratio (A/12) 0.25 0.083 0.083 0.083
Soil water coefficient t 0.75 0.917 0917 0.917

T Data source : Oh et al. (1996)
t Soil water coefficient = [1-Ratio]

Table 4. Soil water coefficient depending on soil texture.

Texture of upland Area of Weighted Soil Weighted soil
top soil upland area water coefficient water coefficient
ha

Loamy sand 22,627 0.026 0.875 0.023

Sandy loam 274,704 0.313 0917 0.287

Loam 425,167 0.484 0917 0.444

Silty [oam 94487 0.108 0.875 0.094

Clay loam 11,613 0.013 0917 0.012

Silty clay loam 35,481 0.040 0.875 0.035

Others 14,422 0.016 0.875 0.014

Total 878,501 1.000 0.910

gsele JIxsesIls  ol9t o] F4E S71%0 TEHE 8YALol e WgAtel s
FAZEAY 281 mm day’, AES) FFA  ASHE FUAFS 1676 mm FHHAL
FAF 119, EFFEAS 091, 7834 89§ fEdE REYG FHAQA 730060 ha's HE
o AR Ho A2YF 545495 o]&3td X g AFoe wEAb o dAstes FEa
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Table 5. Average days of evaporation greater than 3.35 mm per day from July to August.

Regi Hear Il August Total

B observation station W ners ot

Major cities 8 289 26.6 855
Gyeonggi-do 3 30.0 277 577
Gangwon-do 9 279 26.1 54.0
Chungcheongbuk-do 4 29.5 283 57.8
Chungcheongnam-do 6 29.8 262 56.0
Junlabuk-do 7 28.6 26.8 554
Junlanam-do 7 274 26.7 54.1
Kyungsangbuk-do 11 277 27.0 54.7
Kyungsangnam-do 9 27.0 249 519

Jeju-do 3 213 28.0 49.3
Average 67 28.0 26.6 54.5
Fe 1,224 x 10° Mgo 2 A= ) =2 T 0dF 75 g FAE F
do WA A 5 Foldl s AW kel AP AL BAA B ol pe
Aw wds 2ty & o, JrFed o A A A e] ebgAdel tisiA Ao
g Feo] Yok A b 9g Aolth AFE AW ARAE UshiA EaE A7 719
3715S dE ¥ FAALY SF5e & H-&9] ide] ZAMHEA Xdte HEolW, ¢
W Ao WS BAHSE, $55Y AS  ORE @yl Az mE AAF BAuy
284 X 168 X 091 X 60 = 2605 mmEH o] A& AFEefof & Hog AztET
7-89 7]1%+% ha FEAYEo] 2,650 Mgoli,
A7) o] Ao 284 X 094 X 091 X 54 = S| *]
1312 mm=H had 1,312 Mge Zdalo] &
of S5rt Aol Mstel MRS AFe WS M VIS F ARH &
7150 AT ¥ 4 AL Ak wapy  JIFEH 715 ASUARSL A=
F=ABA T A A A ZAo} v, d5aaFe vt F2 e ¥
FEeidl we FU7S Aol 2Ag  TATATH BV I EIFEATE
= Aoz AZE o] &3t FAsATH

; =] [e) Q. = i
%E‘—;}}\\_Eok Mg% 581.3 X 103 kcalB] %_HEL/\] 7%7“‘:4 8'é }\}-O]Q] 3]—-\_7]{]_' 3 tl!io/\]'oﬂ
Aedo] MPAIIE R ek A WAl &= 1224 o3 Folzt SRS hal 1,676 Mgl
X 10° Mg ZZwabgke 71 x 101 keal®) 2 FAHHReH, & HH AAZE 1224 X
N8 e FHeA A oleg wEge 3 10 Med SFAG o Frel S
wabgke] AAH b EZ Wue Mo gom =2 Ea—ﬁ_ﬂ—?——’\E'Pﬂ%—q] BAAAA 7HAE 7
HrbalA, Alfe] Mg 2 gFo] 107 kealol B SEE AW 71 x 10Y kecalol N2k
2 AAZEABL Ag 71 x 107 Mgel & =P 0l SFS WS A% ge= Wuisid
© 5 Tr ) 9)

gETh o] S Mg AE71A9 14485 & 122 341291 &) F= At
2 AHesty 2o 937H4S 1200902
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