REIRSZHR £565%52HM Journal of Taiwan Agricultural Engineering
FERE 99 F 6 A iR Vol. 56, No. 2, June 2010

VA 238 K 38 B iE SO R RS B
2RGEFEEELHRBEARRE

To Estimate Evapotranspiration by Soil Moisture
Depletion and Heat Budget for a Sugar Apple
Orchard at Reclaimed Land of Taitung Area
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AWF5EH 2007 £F 3 F] 1 H % 2008 4 2 J 12 [ ik » > & sRREE T 2 i B o
RO - i 1.8 ha (REZRFEKIR 150 K 120 m)Z 35 b Rl
(121°4'56" E > 22°44'36" N) » SHENFHRGT & ~ HirDEREEE Sl - THEBNRE Kt
TN ANFE AL (0.1 ~ 0.3 iz 0.6 m),z 3K SHE ARG TES TER - $R 150K 3%
IR R R AR R (ETY) - ABUCOE AR IR (ET )8 A ARSI R
(BAEFTELE T » DUSIEE N7 Bkt 26 557 5 R 2 2K B B R T B A V53 AEAHI
TREREE FERRER > IR ETy K Ea iR ET. W BA ERGEE (R - B & ZER R
PR 055 K 054 HEGE 198 /KHE » BUREMICSEA AL HIHT BLkD 2 2 BOR 2 2%
R ESME ATEME - R ETaf% 0.7-6.6 mm » ZREIMEAS 25 mm - K& H ETy

; % 0.6~7.3 mm> 7R EfERE 3.0 mme 7 BLEL 2 7 R B R B A L (G 1 (ET/Ea) KU 0.68 é
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ABSTRACT

This study was performed to obtain the rational evapotranspiration for sugar apple
fields at areclaimed land of Taitung area. The selected sugar apple orchard (22°44' 36" N,
121°4'56" E) was enclosed with 1.8 ha (150 m x 120 m), at suburb of Taitung City,
Taitung Hsien, Taiwan. The observations included as follow: net radiation, soil heat flux,
air temperature, relative humidity and soil moisture sensor resistance within 0.1, 0.3 and ¢

*IAE A > B 3 RS K IR £ B2 > 91201 A 21 454755 13 > tangehi @mail.npustedutw
—35-



0.6 m depth under ground. All data of the estimated evapotranspiration (ETy) by heat
budget method and evaporation (E,) by A-type evaporation tank were compared with the
practical evapotranspiration (ET,) by soil moisture depletion method, from March 1, 2007
to February 12, 2008. The simply estimated measures for sugar apple fields at areclaimed
land could be created. The regression analysis of ETy and E, with ET, had examined by
correlation coefficient and F-test. The ETy and E, were significantly correlated to ET,

with a linear increasing tendency and 1% signification level, the regression coefficients

were 0.55 and 0.54. There was a good confidence for estimating evapotranspiration of
sugar apple orchard for a reclaimed land by the heat budget method. The daily range and
average of ET, and ETy were (0.7-6.6, 2.5) mm and (0.6-7.3, 3.0) mm, respectively. The
ratio of practical evapotranspiration and evaporation (ET,/E,) for sugar apple orchard was

about to 0.68.
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100 m.

sugar apple fields

observational tower
(121742 567 E,; A22° 44°-36"N)

1 HEUES

ki 15% > H B S L EE LS E > HEH
1 > pH {3 5.64 » EEE S 587.5 umhoscm™ »
ELLER 2.7 0 ILES 1.36 0 FLIAE 49% -
ARE R 1.39% o R AT AR B ER A
EfE - fffin 5 £ LLE - FEBE 2.3 me R
FTHREE 737155 5.5 J 25 m» S 1,372 1 - /g
PRI 4473 M7 » 2 A 548 22% » LR
R RBHHRER G R EERES -

i 1 2 25 A5 R o T S T 5 1
4 m 2B (121°4'56" E » 22°44'36” N) » L)L
SMETIRIRG & P ERE A - ROR S HENRE
FAHBAMCR SR EBIN : FERSEIHIEEE T 2 - K
0.1~ 0.3 J 0.6 m SR[A] 4 g R HEES 13k 43
JEHI T (soil moisture sensor) » DUHIFS 2 7415 R
AR R L8 R 18k o & 8L - MRS
W a3 B AR 2 Fros o BUHTEEE IR 30 sec
SRR FEE— 2> FEAC 8% 30 min ZRERAE RHE
AR o AT BTSSR 3K R ek e 24
WS > FELUERR BRI » B R 75
MU

B 7 L S S AT R T E R B A R
& PR E R E SRS MRS TR
A RHAEE > A5 BB R B (1987) K fifi 5 2 B
B (199081 Tk 2 B ~ FK(EA R E
TTEYITRK BB A S HURBRR T  H R —%(1996)
FREERCE - KA ERIIEE TR K
BAEA o (R » AT F2 5 #7 B3 7 7% 1 SRR 7
2007 5 3 F 1 H % 2008 4F 2 A 12 H 1F.2 #HIH]
fHl > B 6~8 H 23 SsHE T £ 32 nn T4

|?Q wind monitor, 4 m

(R-.M.Young, 05103,
Traverse, USA)

net radiometer, 2.5 m
(Kipp & Zonen, NR Lite,

Netherland) ventilated psychrometer,

2.5and 1 m (R.M.Young
E— >
=F 41002, Traverse, USA)

data logger
(CR10X, Campbell Sci.,

23m

™1
Il

Logan, Utah, USA)

soil heat plate, -0.05 m

(Hukseflux, HFPO1,

s
earth temperature probe,
-0.1,-0.3 and -0.6 m The Netherlands)

T-type thermocouple
(T-typ ple) watermark 200SS, -0.1, -0.3, -0.6 m
(Campbell Sci., Logan, Utah, USA)
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FanlE 3 (A5 -

ET, =0.55E, + 0.4, r =0.64** .............. (15)

3ot KB R B S AR S R R
R A KR H SR E REHE AR R -
i AR R 2 16 T - (BB R A B
ETa BfiE 7347 #E &0 712 0.7~6.6 mm » FEI{E
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HERALR > BRANELES 90 > FHEA(REL(nES 0.64 » FEHE
7= 1.29 mm o {HAS B /3 H## 75 /341 (one-way
analysis of variance)Z F {EHIES » AJK] ET, Bl Ea
iz F = 6121 » {5 KA FUE FO.05(1,89) =835>
FiZ 0 5E 19 KE(BRC R ) » UEET ET,
Bl Ep —HHEAEYIHEBNE o A BRAHA
HREC A A RS LIGEST ETL(HE » #RE
15§ ET. SLEEYITR /K &G E » Bl=(A5) 2z
FRELE 0.55 o 3% R (R EUHI 2 m st F ) T
7k B B H 7K %% 8 P e B R 1 VR 2 R AR B
41 : H28(0.356~0.409) ~ T 4(0.47) ~ 72(0.32) ~
KE(0.481)% RAE(FFEIESE TI2EE g » 1990) »
AR 7 S = 2 M o R EEA K 1
REHEE RN AT B - 5 25 B AR 5
=y SRS 0.47~0.87 ~ 0.45~0.66 F
0.57~0.94 (JH¥35% » 2000) » W] 1% 7550 R Mf £ &
REMH R REEFEEMETZIEE -

HR o PR A T FE B A A SR AT A
Pt B 2 AR ARSI Sl 1ok R e SR s B ot 2
IR B 7R B R AL ELE(ET) » BLAGA IS HERL 2
H B PR 2 S e (ETo) Fs » i FAG e 4 f =
(16)Ff7Ts ©

ET, =0.54ET, +0.96,r =0.64**. ............ (16)

FTE] 4 FTR > DAB S i i S8 B 2 7
RORERH BTy A RIS 0.6~7.3 mmo 7R
fEFS 3.0 mm > FHEFSATZ ETa oA S K £
0.7~6.6 mm > REfEE 2.6 mm - H| ET,l&E7
ETa 8% o & ETy/NE 3 mm IR » fif ET,
FEFHIE ETq B T @4 0.5~5 mm {34 il -
BEARSZ (KIR E UE H RIS A R A - ke R
BlRA R THOIR . gL BT AT R
1K ¢ 53R AR RO P DT R - &nid
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&1 SRPBRERFNENBEZRRENEIRFGE(ETY - BUCHAGAFRBIE(ET)RRHE(E)

podn 2N
ET. ET, E ET. ET,

Year | Date (anEr/:q) (mm) (mm“) ETJ/Exr | Year | Date (m;q) (mm) (mr:) ETJ/Ea
31 29 1.6 19 0.55 10/26 43 11 21 0.27
313 39 3.0 23 0.77 10/30 16 0.8 1.8 0.49
317 2.7 2.0 1.9 0.73 10/31 3.0 1.7 5.0 0.56
3/9 37 3.0 1.9 0.82 111 37 1.6 23 0.44
3/12 32 21 06 0.66 112 43 17 1.6 0.38
3/13 3.0 23 22 0.76 114 2.8 18 21 0.66
3/19 29 13 31 0.46 119 38 36 32 0.95
3121 29 1.9 36 0.65 11/10 39 25 25 0.63
322 75 5.1 4.4 0.68 11/13 33 2.4 2.8 0.72
3/26 33 31 1.9 0.93 11/15 41 2.0 35 0.49
4/10 6.3 4.4 31 0.70 11/17 4.0 1.6 17 0.40
4114 14 14 26 0.99 11/18 42 11 34 0.27
4/24 6.7 49 6.3 0.73 11/19 38 0.8 31 0.22
4/25 76 4.6 37 0.61 11/20 49 32 38 0.64
4/26 49 3.0 4.0 0.61 2007 | 1121 22 20 23 0.90
4/31 48 37 48 0.76 11/23 42 16 2.4 0.39
5/1 5.1 47 21 0.92 11/24 39 32 1.8 0.83
5/11 48 45 48 0.94 11/29 35 26 11 0.75
5/20 49 25 47 052 11/30 53 48 24 0.91
5/23 32 29 6.1 0.92 12/2 18 14 31 0.75
71 6.4 48 6.7 0.75 12/3 36 1.9 21 0.52
713 76 39 5.0 0.51 12/4 16 11 1.0 0.70

2007 714 6.3 42 6.1 0.67 12/5 2.9 13 13 0.46

7/10 6.8 43 5.4 0.63 12/6 1.3 15 31 0.65
912 7.0 6.6 7.3 0.94 12/11 4.1 35 25 0.86
9/3 6.4 5.8 6.4 0.91 12/12 22 1.9 20 0.88
94 48 3.0 38 0.63 12/21 3.0 2.0 22 0.67
9/5 29 2.7 28 0.93 12/22 32 17 1.6 0.54

9/10 4.4 29 28 0.66 12/27 35 13 23 0.38

9/11 51 33 33 0.64 12 32 17 12 0.53

9/12 25 20 23 0.80 U3 17 0.7 11 0.47

9/16 42 20 22 0.48 15 3.0 23 14 0.75

9/18 1.3 0.8 12 0.61 110 2.0 16 14 0.81

9/21 45 32 6.1 0.71 11 2.2 18 20 0.81

9/27 5.6 45 6.7 0.81 17 23 21 1.0 0.91

9/28 6.5 36 5.6 0.55 /18 2.7 20 15 0.74

9/29 4.6 34 5.7 0.75 o008 Y19 14 11 15 0.77
10/1 33 14 25 0.43 1/20 37 16 14 0.42
10/4 7.9 43 71 0.54 21 32 14 15 0.43

10/14 55 32 6.3 0.59 122 2.8 18 1.5 0.65

10/15 4.0 29 3.0 0.73 1/26 1.2 11 1.8 0.89

10/17 6.1 21 48 0.35 2/1 21 2.0 20 0.93

10/19 36 11 20 0.32 2/4 1.0 0.9 24 0.87

10/21 6.0 23 29 0.39 217 2.3 0.8 11 0.34

10/23 48 28 42 0.57 2/10 2.7 15 13 0.57

Average: 3.9 25 3.0 0.68
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ET,=0.55 ET, + 0.44, r = 0.64, df = 89.
s L
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g ]
E ]
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(]
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o
(N S — e
0 2 4 6 8 10
E, (mm day™)
B3 ERFEMBERRENERFKBEE(ET)

BRI B(E) 2 FRR

HIVE IREERE R IETE o AT > BBl 7 01
(el o AfE 8 7 P LA e RS b 55 R 2R L
BAGE

X(16)H - ET, B ETy —F[H 2 HEMHRA 2
RHTEES AR 90 FHEALREN(NSS 0.64 5 £
RS 112 mm > [EAHEL ET, B EA[] 2 (5% (R
R 0.2 mm > FEARRATAE 7 ET. &2 RE &b
PR IR BTy GllECRE S E % 75 B R B PO RE
SR ATSE R 75 5 o PR B 8 75 o3
Mz F{EHI%s > o] %] ET. B2 ETy .2 F =59.19 »
KIPRGFE Foosee = 8.35 0 A%\ E 1%8H3E
7k¥E > R ET, B ETy —E R EAZ UMM -

P (15) e U(16) FTAT » Ea B ETy 55
il ET, [ 2 HE7 %83 1% 0.55 J 0.54 > Fi/ix ETy

2 ESEU AR 0.44 By 0.96 mm s [IL{R{LE ETy I
Z AE BRI sz FE IR S i R 2. Ea 5 RS R
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