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Abstract

Actual evapotranspiration (AET) in the Suyeong-gu was estimated and correlations between AET and meteorological fac-
tors were analyzed. The study area was Suyeong-gu lay at the east longitude 129° 05 " 40 ” ~ 129° 08 “ 08 “ and north lat-
itude 35°07 * 59" ~ 35° 11 01 ” . The Kumryun mountain, the Bae mountain, the Suyeong river and the Suyeong bay are
located on west, north, northeaster and south side in the study area, respectively. AET was estimated using precipitation (P),
potential evapotranspiration (PET) and plant-available water coefficient. Meteorological factors to estimate PET were air
temperature, dewpoint temperature, atmospheric pressure, duration of sunshine and mean wind speed (MWS). PET and AET
were estimated by a method of Allen et al. (1998) and Zhang et al. (2001), respectively. PET was the highest value (564.45
mm/yr) in 2002 year, while it was the lowest value (449.95 mm/yr) in 2003 year. AET was estimated highest value (554.14
mm/yr) in 2002 year and lowest value (427.91 mm/yr) in 2003 year. Variations of PET and AET were similar. The linear re-
gression function of AET as PET using monthly data was AET=0.87x PET+3.52 and coefficient of determination was
high, 0.75. In order to analyze relationship between the evapotranspiration and meteorological factors, correlation analysis
using monthly data were accomplished. Correlation coefficient of AET-PET was 0.96 high, but they of AET-P and PET-P
were very low. Correlation coefficients of AET-MWS and PET-MWS were 0.67 and 0.73, respectively. Thus, correlation be-
tween evapotranspiration and MWS was the highest among meteorological factors in Suyong-gu. This means that meteoro-
logical factor to powerfully effect for the variation of evapotranspiration was MWS. The linear regression function of AET
as MWS was AET= 84.73 < MIWS+223.05 and coefficient of determination was 0.54. The linear regression function of PET
as MWS was PET'= 83.83 X MW5+203.62 and coefficient of determination was 0.45.
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Fig. 1. Location and boundary of study area.
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Table 1. Area of land use in the Suyeong-gu
2 g N o Dry, Rice, Park, o
Year Area (km") Building (%) Forest (%) Road (%) Waters (%) Grave (%) Others(%)
1999 10.159 50.99 24.92 15.12 2.37 1.00 5.60
2000 10.160 51.28 24.62 15.11 2.36 0.99 5.64
2001 10.158 51.33 24,58 15.16 2.34 0.96 5.63
2002 10.158 51.21 24.57 15.18 2.34 0.95 5.75
2003 10.158 51.20 24.56 15.22 233 0.94 5.75
2004 10.212 51.08 24.47 15.29 2.36 0.96 5.84
2005 10.211 51.12 24.42 15.26 2.36 0.95 5.89
2006 10.210 51.14 2436 15.29 2.35 0.95 5.91
2007 10214 51.06 23.95 15.25 2.32 1.05 6.37
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o7]4 AET(actual evapotranspiration)= AlA|Z
dbAleHmm/yr], w(the plant-available water co-
efficienty= 29| SAFME W AP FAH], PET
(potential evapotranspiration)= ZAFARHmm/yr],
P (precipitation)= 7 {mm/yr] o]}, 4] (1)2] U
Hed FASWIEE A (2)0] 93 APgH Tk Allen
et al., 1998).

900
0.408A(R, — G) +7m7—3
A+~(1+0.34u,) @

Uy (es - ea)

PET=

oy 7] 4 A(slope vapour pressure curve)= E3}=7)
ot L= o) 71€7|[kPa’C"], R, (net radiation)
£ &EAHMIm day™], G(soil heat flux density)= &
FHZYALY T (MIm day "), y(psychrometric con-
stant)= A& A A[kPa'C"'], T(mean daily -air tem-
perature at 2 m height)+<=2 m zojo]A o] YFF L=
['C, uy(wind speed at 2 m height)=2 m =0]o]| 4]
Fams’], e (saturation vapour pressure)= X8}
71%{kPa), e, (actual vapour pressure}= AAZ7|<t
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FAEEAEF Aol B adt M52 2 m ol
412) AFF-25(T, mean daily air temperature at 2 m
height), B2 72 (Tuax, mean maximum temper-
ature), B2 A&%=(Tvn, mean minimum temper-
ature), TH712NAP, atmospheric pressure), 0l&H-&
Z(DT, dewpoint temperature), YZAIZHDS, dura-
tion of- sunshine) ¥ HFHEEHMWS, mean wind
speed) OJcHTable 2). B2, FH 1= ¢ o]
EHLEE2001d0] 7H E9kom, 2005d] 71
2ot BHEIALEE 20079 7P w8keH,
2005 o]l 7P itk GRA|I7RE 19994 71 2
2o, 2003 de] 7 Bkt BAEE-S 2004,
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AR ZukxlEE A o] P agt FARNE Al E A,
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Table 2. Meteorological data used to estimate PET in the Suyeong-gu

Year T (°C) Tmax (°C) Tuin (°C) AP (kPa) DT (°C) DS (hr) MWS (m/sec)
1999 15.0 19.2 11.8 101.53 7.8 6.73 3.6
2000 14.9 19.2 11.6 101.51 7.8 5.51 3.6
2001 15.3 20.0 12.0 101.53 8.2 5.66 3.6
2002 14.7 18.9 114 101.51 72 5.54 3.9
2003 14.3 18.5 11.2 101.58 7.5 5.06 32
2004 14.9 19.3 11.5 101.57 6.5 6.58 3.1
2005 13.8 18.1 10.5 101.54 5.4 6.62 3.1
2006 14.7 18.9 11.4 101.55 7.0 6.02 3.1
2007 15.3 19.1 12.4 101.53 7.5 6.00 33
Table 3. “w” values and areas with land use
Year Building, Road, Dry, Rice, Park, Forest Waters
Others (w=0) Grave (w=0.5) (w=2.0) (w=1.076)
1999 0.717 0.010 0.249 0.024
2000 0.720 0.010 0.246 0.024
2001 0.721 0.010 0.246 0.023
2002 0.721 0.010 0.246 0.023
2003 0.722 0.009 0.246 0.023
2004 0.722 0.010 0.245 0.024
2005 0.723 0.010 0.244 0.024
2006 0.723 0.010 0.244 0.024
2007 0.727 0.011 0.240 0.023
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Table 4. Estimated PET and AET using meteorological data (mm/yr)

Year P PET AET PET-AET AET/PET
1999 2396.7 516.71 489.45 27.26 0.95
2000 1248.5 499.95 460.00 39.94 0.92
2001 1171.3 540.98 523.43 17.55 0.97
2002 2085.2 564.45 554.14 10.31 0.98
2003 2328.3 449.95 42791 22.05 0.95
2004 1386.5 521.37 497.42 23.96 0.95
2005 1383.9 482.07 467.21 14.86 0.97
2006 1528.3 484.74 473.21 11.54 0.98
2007 1276.5 515.18 480.52 34.66 0.93
Avg. 1645.0 508.38 485.92 22.46 0.96
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Fig. 2. Precipitation, PET and AET variation graphs with month(left) and year(right).
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Fig. 3. The linear regression functions of AET as PET for month(left) and annual(right).

Table 5. Correlation coefficients between ET, meteorological data

AET PET P T Tmax Ty AP DT DS MWS

AET 1.00 0.96 -0.06 0.40 0.48 0.30 -0.52 0.15 0.13 0.67
PET 1.00 -0.13 0.57 0.60 0.47 -0.62 0.29 0.14 0.73
P 1.00 -0.24 -0.34 -0.18 0.19 0.14 -0.11 0.25
T 1.00 091 0.97 -0.34 0.78 -0.04 0.45
Tmax 1.00 0.79 -0.27 0.72 -0.03 0.46
Tvm 1.00 -0.31 0.77 -0.10 0.39
AP 1.00 -0.31 0.03 -0.76
DT 1.00 -0.51 0.62
DS 1.00 -0.30
MWS 1.00




BRI A} 2] ol| 4] Zalibek A of] EA]0] G590} 7)1 42l Rko] g 301

o vl YRl 7P T2 AR veldon,

A= 74207634 0.67 ©|UTk I thEo R
ZopZ7|91e) o] wotem, AAIS T}
AT ol it A} 0.5291 0.62 2A

“

]
948 Fublao] sy HhRolt AFR
.7} FEARe) B|A Ja) &
Ao Uepton], YA ewot FEAFe) 4

o
fr
1.
™

o rlo fz
o,
Lo
ox
e}
2
lo
Hu
N
o
5
o,
£
3
L
>
Yy
18
=2
>

BhAeRo] 7440} 1 50) 7)4keljo] Hla) &
s:0] ofa) A oR WS 9lee Ko 9
o}. Gong 5(2006)2] Aol M 5 Fuibere] wio|
A 27 ke BlAE TARIATE R AR

o]N

b

600 600
PET =84.73 * MWS +223.05 AET =83.83 * MWS +203.62
R-squared = 0.54 - R-squared = 0.45
560 —
560 — L4 .
O o T, 520 b
g o g
£ 520 — g ]
£ . * S .
g ° 2 480 .
././ 1o ®
480 —
440 —
4 ]
®
440 a— T T T T T T 400 T T T T T T T I T
3 32 3.4 3.6 3.8 3 3.2 34 3.6 3.8 4
MWS(m/s) MWS(m/s)

Fig. 4. The linear regression functions of PET(left) and AET(right) as mean wind speed.
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