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Estimation and Comparison of Reference Crop
Evapotranspiration at the Selected Stations in Korea
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Kim, Hyun-soo, Chung, Sang-ok

Abstract

This study is performed to select irrigation design year from 10-year return period
7-month(April to October) precipitation and compare reference crop evapotranspiration
at 13 stations by REF-ET model.

The three smallest 10-year return period 7-month(April to October) precipitation
were 525.5mm in Mokpo, 565.5mm in Taegu, 576.0mm in Pohang, while the three
highest were 774.0mm in Chunchon, 767.0mm in Suwon, 763.0mm in Sokcho.

Seven-month growing season average reference crop evapotranspiration values
showed low values of 4.0~4.lmm/day by FAO-24 Corrected Penman method. and
3.6mm/day by FAO-24 Blaney Criddle method in Chinju and Suwon, high values of
47~4.8mm/day by FAO-24 Cormrected Penman method, 4.lmm/day by FAO-24
Blaney Criddle method in Mokpo and Pohang.

Estimated seven-month growing season average reference crop evapotranspirations
are 4.4mm/day by FAO-24 Corrected Penman method, 3.8mm/day by FAO-24 Blaney
Criddle method, 3.9mm/day by 1985 Hargreaves method, respectively.
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(Table 1) List of the weather stations 28L o]& 34k o] B¥FL 19899 nmZ

Utah State Universityd] Allen 5o 23iA
AMEN e FAO-24 Corrected Penman,

Station | Lat.(N) | Long.(E} | H(m} | Ht(m) | Ha(m)

Sokcho 38" 15 |128° 34" | 176 | 15 | 119 FAO-24 Blaney-Criddle, Radiation method,

Own g s |12 ax | 748 | 15 | 130 1985 Hargreaves 5% H|%3 97px] 9] Fk4t
% FPPLES TP 9on, o5 uy

Suwon 377 16 (126" 59 | 369 | 15 | 106 & BFsE JAxEaRE Zuleke 23
A i w

Sosan 36" 46’ {126° 28’ | 19.7 | 1.4 | 11.8 3l olEY EAL M=E vu - AESE A
o] =)

Chongju |36° 38 [127° 26’ | 59.0 | 15 | 187 & FEHOE 31 U

Chupung |36 13 |128° 00’ | 2459 | 14 | 163

-nyong Alfalfac| 7]E&Eo] ddsiA X - 4%
Pohang |36" 02 129" 24' | 25 | 14 | 132 st & w9 FA)(Potential) FLAFS
g,
Kunsan 35" 69 |126° 42" | 26.3 | 15 | 145 B ATHE GrassS 7|2AER AR5
Taegu 35° 63 |128° 37" | 57.3 | 14 | 236 Aov Grasse ZHozXE gk 8~15m
Usan  [35° 33 |129° 19’ | 315 | 12 | 108 az1e] FdYe vjxdt Bxolty Tg ol&
ZZL Z3& o] =X Z=ulAlzko
Kwangiu |35° 10 |126° 53 | 703 | 13 | 175 N1EAEA AT o] B A FAUT
H](Ratio - alfalfa/grass)« 1.15]t.
Mokpo 34 47 |126° 23 | 534 | 13 | 158
Chinju 312 [128° 06" | 215 | 15 | 100 4. 7|MKE
Note H : Height of observation field above mean
sea level ALy JIARRIZIEL 7 A BAAZIE
Ht : Height of thermometer above the ground
1] o Z AR }~1 A T
Ha : Height of anemometer above the ground d = gr rass®| I A5 17132
v He 49-~108704 7123 d, FHa, HA),
A o)A &% A E(AT HA) JF
. - . CREA 21 -, o HH RS s, ol
EA g BEArEye 09 Al o L o0 o
el o m= ALl piel o ol o 5=, ’0“274] e s, 0T93, EJ—]L'B' ]
ool'T: %}‘E =g ﬁ];ol": o H ‘6‘01 M——-U:] =6 ol Ab = o) P Pe
_ - ° €-’] a(Day) 7] o;q'—g-ﬁ ”q'ei -}oc’]'o;]
B oegdAE 1A eaw AN A
5 O
& '69~'93d7HA 30037ty ALAEE o]&
S MERHEOZ G AW 104 L oo g
Lr =
fFete FEFTES T o9t AA F =
0. 2o] 713 A 4oL J|EE
g713doz ARSI
_ o 7 Ael %mméﬂ%w%-ww@~m%
3. SutE ¥B2Y o) 047 B9AR % 49-1089 T
& BTES Welbull GETHE A4
2 Ao REF-ET® Calculator V215 o5& <Fig. 1>7 7o AFEE #AFx9|
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{Fig. 1) 7-month probability plot of precipitation at 13 stations
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(Table 2) 7-month probability precipitation amount and selected design year

Evap : Pan evaporation
WS : Mean wind speed

SH : Total sunshine hours

Station 10-retumn period Design Actual
Probability precipitation year precipitation
Sokcho 763.0mm 1988 792.2mm
Chun-chon 774.0mm 1977 788.4mm
Suwon 767.0mm 1982 770.7mm
Sosan 665.0mm 1982 668.1mm
Chongju 734.0mm 1973 743.7mm
Chupung-nyong 673.5mm 1994 676.7mm
Pohang 576.0mm 1982 592.7mm
Kunsan 613.5mm 1976 646.6mm
Taegu 565.5mm 1976 555.6mm
Ulsan 638.5mm 1971 701.9mm
Kwangju 677.5mm 1988 672.2mm
Mokpo 525.5mm 1992 531.5mm
Chinju 750.0mm 1977 816.2mm
(Table 3) 7-month mean daily climatologic data at 13 weather stations.
T(C) RH(%) Evap. WS SH
Station
Ave. Max. Min. Dewp. mean Min. (mm) (m/s) (h
Sokcho 18.7 22.3 156.5 125 70 55 4.1 30 1,254
Chyn 19.1 253 139 136 73 a7 44 16 150
Suwon 18.9 247 136 134 73 47 4.1 14 1,506
Sosan 19.0 248 139 141 76 48 4.2 20 1,591
Chongju 19.4 25.0 147 137 72 47 4.1 23 1,377
Chupung | 200 26.4 140 130 67 4 18 1540
Pohang 20.0 25.0 15.8 142 72 52 44 3.2 1,439
Kunsan 18.6 230 15.1 14.3 77 58 4.4 41 1,495
Taegu 194 25.1 147 12.0 65 41 43 2.7 1,282
Ulsan 19.6 250 15.0 14.9 76 56 45 23 1,369
Kwangju 204 26.0 15.8 14.2 70 46 44 22 1,457
Mokpo 20.1 25.2 16.1 144 73 47 39 37 1,395
Chinju 20.4 259 15.8 14.8 73 47 37 1.3 1,305
Note RH : Relative humidity
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(Fig. 2> 7-month weather data contour
line of irrigation design year

REF-ET B3 X e 7I&ds F
st 2 F A7 FWelA Bol A
252 9lE FAO-24 Corrected Penman(©]s}
FcPn), FAO-24 Blaney-Criddle(®)3} FB-C)%
H3} 1985 Hargreaves Temperature(©]3} Harg)
Bhdol digh A&7 sgele 4 714AE
2 Agale SES A - va A

22l 4 (1), (2), 3)2 ZZ FcPn, FB-C,
Harg®#9] 7124& vebd Aot

Eo=c WR.+(1 - W) 027 (1 + 001U (e - ea)] -+ Q)

ol 7] A,

Ey : Grass reference evapotranspiration, mn d

¢ FAO-24 correction(calibration) factor

W . Psychrometric weighting function

R, : Net radiation, mn d”'

Us; : Mean wind speed at 2m, kn d*

e, . Saturation vapor pressure at daily
mean air temperature, millibars (mb)

eq . Saturation vapor pressure at daily

mean dewpoint, mb

Ep=a+b [pO46T + 813)] +vevvereveennens (2)
7] A,
a and b Calibration factors that are

function of minimum daily
relative  humidity, RHm,
mean ratio of actual to
possible  sunshine  hours,
N, and Ua
p . Mean daily percentage of total annual
daytime hours
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T : Daily mean air temperature, C

Eo = 00023 B, TD(T + 178)
o] 714,

R,  Extraterrestrial radiation, mm d*

TD : Difference between mean monthly
maximum and mean monthly
minimum temperatures, C

T : Average daily temperature during the

time period, C

(Table 4) 7-month mean daily reference
evapotranspiration in study stations

(Unit : mm/day)

Station FcPn FB-C Harg
Sokcho 42 36 31
Chyn 43 39 41
Suwon 41 36 40
Sosan 43 40 38
Chongju 44 38 39
Chupung 46 a1 44
Pchang 47 4.1 38
Kunsan 46 38 34
Taegu 45 4.0 40
Ulsan 43 37 39
Kwangju 46 4.0 40
Mokpo 48 41 38
Chinju 40 36 40
Mean 44 38 39

<Table 4>& AW 9@ FAwyE 7|$%
AeA719 48~1087HA THE T4
AbgeS Jehllz glon <Fig 3>
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(Fig. 3) 7-month reference evapotranspiration
contour line of irrigation design year
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