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SUMMARY

I. Subject : Research of Water Supply System for Water Demand

II. Purpose and Important of Research

Currently it soaks but is recognized in the water shortage nation and saving and efficient
use of the agriculture water which in about 50% our country water demand hold it is doing
specially as time mission is a possibility of doing. Hereupon consequently efficiently uses the
agriculture water the effort for is become accomplished from many sidedness. Specially the
effort due to reservoir, Pumping station and main canal bringing up for discussion TM/TC
currently KARICO it is become accomplished in the center and manpower composition and
namely becoming older in age of our farming village and as one hand insufficient this there is
to an actual condition which it does and as the quite desirable thing is a possibility of doing.
But like this TM/TC will ask and where it gets peeled off but as considering the side of the
person whom it supplies by an irrigation duration and the experience and a principle of water
supply it will ask unilaterally and it is a system which it supplies. Form of the actual water
demand which becomes accomplished from peddy field as the water supply which it does not
consider with rotated irrigation schedule grudge phey it shook off together with by a rule to
the irrigation which becomes accomplished it is a method which is appropriate but it is
optional and the water demand of our farming village it begs actuality TM/TC because of
plot reaches so far as the far method which is appropriate judges to.

Like this point lets in mind and it is the actual condition where TM/TC system which
confront in the water demand from actual peddy field is earnest. Currently the farmers will
lead and the sluice gate it will ask they will be supplied and they will regulate they will ask
irrigation device they will descend always irrigation device they will ask they will supply,
they will remain and the multiple sluice gate which asks they will lead. In the rice field and
the height of the multiple sluice gate, the nerve in order to advance on the spill way they

will take they are hereupon consequently waste of the agriculture water the actual condition

_VI_



which more is deepened little by little there is a possibility talking.

Also to end of canal up for discussion case it will ask from the upstream side and to draw
out it will be sufficient in order to write it will ask and it supplies, it will be the difficult
actual condition and specially or end of canal will skip and sub canal to lead it forms the
hydraulic pressure of the waterway water supply, it is the actual condition which provides the
single sentry of irrigation dispute because difficult always.

It overcomes like this actual condition and it is limited, and it distributes one middle most
which disturbance in cultivation Ub efficiently and becomes hold the water management whom
it is doing scientific the necessity being percentage and reaching and it is a length where
coming true augments the productivity of our agricultures.

The hazard which accomplishes the scientific anger of consequently like this water
management actual the sluice gate which confront in the water demand from the peddy field
which stands, the floodgate control is necessary and the hazard waterway which will reach,
the discussion guard it will operate the floodgate in foundation and electromotive anger
schedule one irrigation phey it will shake off and there is a necessity which the scientific

anger of the water management to form it will accomplish.

M. Scope of Research
O End of canal and water height of canalis estimated the system development it will be able
to transmit
- end of canal structure
- Flow measurement this with the structure which separates improvement
- waterway width preparation height decision
- electronic guage
- water height measurement (Ocm - 30cm degree measurement)
- information transmission system
- With the water height data which is measured and gate control panel transmission
(information transmission of 10 second intervals: The mammary gland or radio)
- Electric potential composition

- The electric potential which becomes disturbance in operation

- VIl -



development of Solar energy gate development
- Skin plate structure
- Part surface contact with leakage part of water (material PE)
- Coating
- Zinc metalizing
- Screw type method
- Jack pinion type
- No magnet motor
- If long period it uses, in the form which is not miss operations development
- development of gearing for purchase hand operation
- The side it does most from gap of electromotion and manual operation, gearing
development which the operation wants
- power use system
- It will pull a disturbance power from Solarcell it will come and from the insufficient
parturition accumulator it will be able to supplement in order, circuit composition
- the charger
- Charging efficiency the possibility from 60% of taking up above 90% it is, it composes
a circuit watch and it does it does not receive a protection against the cold, heat
dissipation control and an effect in external environment, it composes and in the
accumulator by transient one charging the discharge does not occur with, it will be able
to prevent charging in order, circuit plan
- power occurrence Solar cell
- From lump line at unit Cell fringe land improvement
- information transmit
- It holds 4 - 20mmA electric currents but it converted with 0 - 100% and it delivered
about 5 phases which will reach (0%, 25%, 50%, 75% and 100%) with it shared and
information and in order for the control to be possible, information transmit to case of
the motor number of revolution perception sensor of the composition which will wear -
existing the motor rotation veterinarian perception of high-speed rotation the unit was
only difficult also there was to motor control due to this number of revolution and the

inertial control of the motor impossible. screw Type the motor rotary waterway
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converts a length consequently and by the counter which is calculated only to grow it
will be able to control in order the counter sensor
self-controlled checkgate development
- water level mearsurement department
- Guard perception as using the principal of the buoyancy which it blows balance of the
automatic floodgate weight composes this self-controlled checkgate bringing up for
discussion information of the structure it will be able to transmit.
- Balance weight
- The self-controlled checkgate of existing balance weight to pick up the iron bar and
and it will be able to change.
- Balance weight structure chanage
- The balance which does a weight weight role wey thu to change a structure completely
and floodgate elegy waterway comfort it could be opened completely in order.
Flow grasp and system operation technique development
- flow quantum control test
- It sees system and most conditions the hazard which operates the efficient characteristic
of the control which stands and the automatic series sluice gate and and it will
consider unit especially it will tie it will test and and by the proportion control where it
will reach the work which it reveals clearly is necessary.
- System efficiency test
- It establishes the product which is developed in site actually and by a control conditions
flow set test which appears and efficient characteristic of the system which the
operation applies
application characteristic investigation of proof water demand supply system
Actually there to be to a water management in the water demand which uses the water
the application result application scope back of effective analysis of the existing TM/TC

and the system which is developed to investigate, analysis

IV. Results and Suggestion for Utilization

There is to water demand center water supply system development research and the

conclusion of research result with afterwords is same.

_Ix_



@D The foundation which accomplishes a water demand supply system as the solar gate
the different meaning operation and automatic control are important. In order to
diminish the friction force of the floodgate of the solar gate the fern it will kick and
with to change it diminished motor small-sized anger hereupon and consequently the
solar use in order to be possible, a friction force. In order to diminish effection of the
DC motor also to it does not use the nose compared to not to be, to use the
neighboring sensor and screw type to set to share to decide gate elegy to be twisted
and and and in order to use without the superior point and a bottom of the floodgate
and a length.

@ The Self-controlled gate guard the inside the waterway and schedule it maintains as role
the guard whom it maintains this fringe land in order to be possible in free. It will
reach and to respect the water tank in order it attaches separately and the height of the
water tank to become the height where the gate is opened, in order for the height
adjustment of the water tank to do to become set guard regulation. There will be to a
tendency which currently paddy field and dry field soul ease is used consequently widely
and if the possibility doing like this divisor meaning of a passage guard maintenance in
free it will be and reorganization of waterway system it will be many it will ask and it
will be able to economize because without it will be able to regulate an irrigation
quantity.

@ Automatic control of water demand supply system hazard guard measuring equipment
and fresh water core measuring equipment it will attach and information about hereupon
and it will transmit it will reach and with the data for it controls it used. As individual
for or the multiple information transmit and control method exchange of information with
the radio and also the control against hereupon executed the radio. Like this method will
be packing currently the reservoir which it is enforcing and end of canal bringing up for
discussion TM/TC compared to far the block and as the multiple communication control
system which is complicated currently only singly and in the object at multi unit to tie
a hereafter single packing it will be forming it will be using in order, must do.

@ Actually the gate was various in packing and existence it controlled with the automatic
movement which will reach and the gate which it controls did not exist to the

electromotive sluice gate outside. It will use the buoyant automatic gate which it



develops from RRI and the discussion water it will do it will ask and in the foundation
which will plant and the method which supplies water as accomplishing the foundation
of the system which from the research which it sees it develops the establishment and
use of the automatic gate must be prerequisite.
® Site application of water demand supply system must consider the spot routine which it
follows in irrigation facility. It compares in the namely pumping station and from the
reservoir where the water supply quantity is abundant the application of water demand
supply system establishment must be used water economy compared to with spot
putting first. This time system drive aim the water economy knows streamlining of the
spot first of all to do to become, it solves the demand of the crops which is cultivated
from the cultivated land immediately and produces rainwater agricultural products must
provide the base which. pumping station case possibility the water supply of sector point
of view and terminus is fair and in order it could be apportioned, must be applied. At
pumping station quality is more appropriate the water supply which is abundant than
even at water content and it maintains the guard of the end of canal and the water
supply which is fair possibility khey the fact that it does will be efficient application of
system. Site application of new system specially to agriculture field and the quality of
our country agriculture well and there must not be a possibility of being simple, there
must be it must understand the establishment and use technique which is suitable it
must apply and advantage of application the maximum will be the possibility of saving.
Also application of the research result which it sees hazard with policy supporting of the
administrative organ which stands the enterprise brazier which will reach the effort of the
public company which it connects is absolute. Also technical public information and supply of
the research specialty agency description below the large country for the public information

which pushes is necessary.
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e FA, FHUE AFcE Aow2A, HFAclnRy HX7F 7t fFA RS golsttt &

gk oA, A, Ao Abgo] Zhest Hd 50M7EA] SA S ¢ Aok AEV] = 2o &
AA S ALsta ZAARE HF dAdxo Jorn ZAANAS PVCE o At WAAS )
A2 PTFE, Polyurethane2 2 o] Qi HE&ELLE+= 40 ~ +90C7HA] A&7 ssith. AE7]9
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Al #9540l Hi 24m7tAl 7bsskH 2wire loop power @A C® HF7F FFHE I A K
F7b &olgk 54l vk FAY2AS Microwave FMCWE A &3}
Level, Volume°l™ &4 f3= AA(Lquid), A (Solid)solth. FdHM 9+ 0.15m-24meln] =
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m
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g wf, 7]o] WH7F #sstiaA AW scaleo] @Ol ghs Zh vk olek FAlol, 7IAA 7]ol %}

nEHAE FEHMUE o)A B RE display$t signal outputd 4S = Uvk EALE HA
7h we el AX7E golstm AFEAZE Aule] digk A2 o] glol®E A X7t §o|sfr). Hgh

(a) 71914 +=9H4 (b) 2= 94
AR 2.1.1.8 2xZ 2 /71912 =Y XA A
Cotrollere At&3tH R EOA txaZgolrt 7hestal P 9 Wuo] AEZo] 7hssith A2
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ThFSE Ao Aol sttt ek FRE taEgo] W 27 v E¢o]rt lon SLIC-4P
v FZHEE HH ¥ LLARE7|S¥ gEE FEZo| 7Fsatth AES SUS 304, SUS 3165
Abgsta glon 9o wabA = PVC, PTFE, PE, 55 AM&3th 2825 PVCS 45
g 80T, Stainless stee?l A%l 100C7HA] 7Festtt. xod#H-2 PVCR] 499 Ho 2kef/cr
Stainless Steel®l 7ol bkgf/enf, 7ol welbAd e 30ksf/an7HA = 7Fssith, 82 DC 4~

0mA7HA] %% e,

21.1.11 == =E Aol
489t Aol BAL SLT(tank level Alo])E A&aArh. 4Eeele SGLI FAe)
A%, side T top FEO o] Abat, 54E 2AAAE a8 Top & Side AR

Jar fEE HaEde] R 8MA HAH Thsst, derlsol duh B3 A AS 2= 30m

AFF 21111 "2 #HE AlelA

4409 Aoy FAL SPLFEQA +9407)E ALadr. 4508 mene 3

Spo gAE GAaAe] Ase dde] wete] webd meHow waksA Hm, o signale
4~20mAR Waste] A e A W FAolth 54 24Y WA el FFAAN A
e wul 3R 9A9 g Apolsh Yol MA sbsd BA AT dA9 2 €

o Abol7t wrelm ALgE 4 Stk Aol dth Ed HFARFA W 48 FEES AR Ak



AP 21112 F44 9 A7

QAL SUS 3160l AE2wk= -10 ~ 60CoIH, 9 th7]st stellA 2Hss sty =9

rlo

DC 4~20 mAZ gt} 3 FHFPALo]=E= JIS 10K 80A, 100A(6t)°] T},

21113 Az A

A8 el= dAoly @42 Transit Time Type(AAH4 f37A)S Ab&sdth. Asdels
, ZLEZ¥(transceiver) 2 7AFHo Adoh F
2374 Abololl A 2537 S H A
Aok 5 Q=AV 9 A& Ap&eto] ALtE FEFE 7 o] EdAgA Abo]o] AR Aol

>
lo
[
£
[~
=l
>
|
o
o
2
lo
o
o
=2
e
N
i)
M
)
&N
1o

- 14 9 FHEF] A

- Clamp On¥olH, A7} &o]stt}
[ Application : 71 %3t &, vigtE W24 v A /mr7kg 5325, 45, 7. AEL SUS
31601H H&2%=e= -10 ~ 60T, =2 7Sk el A Ass 8, &
2 DC 4~20 mA= v}, =3 HFAo] == JIS 10K 80A, 100A(6t)°] T

[ Application : 7| &3 &, vlgtE, Wzt v A g /m b & 325
[] Material(Sensing Part)

Transmitter : Fiberglass, Polyester Transducer : Encapsulated Design
[ ] Operating Temperature

- Standard @ -40C~ 150C

- Option : -40C~ 243C
[] Pressure : ATM

[] Output : DC 4 ~ 20mA, Pulse, and 1SPDT
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- Option : RS 232, 4 SPDT

[] Mounting Size : Special Spec

Al
S

21114 ABAEF

o A
[] Category : Solid and Liquid Continuous Level Measurement
[] Measuring Material : L] 2} <H A

a8

[J Model : SCAP-TI(H &= #lA)

[] Continuous/Non-Conti : Continuous Type
[] Type : Capacitance Type
[] Appearance

[] Operating Principle

SAEC] L=2YHY AL gho] Wstal o] Wk e A
< SAske= Aol

(] Features
- DC 4 ~ 20 mA output signalg °]& 3t}

- o] HA ge AEES SFAF FAst] A Ths ettt
- AL FAEol AT Folx HAastA Ay ¥ 5 vk
- SR FE5 A2 Wire €Yol 7Hssttt
[J Application : PE, PP, PC, PVC 59 &7t AME, 434, =3 7|59 47AMe S
o= A&Hr}
[] Material(Sensing Part) : SUS 304, SUS 316 with Lining PTFE
[ ] Operating Temperature : -20C ~ 120C
[] Pressure : 10kgf/cif
(] Output : DC 4 ~ 20mA for 2 - Wire
[ ] Mounting Size : PF 1", JIS 5K 80A, 100A Flange
212 duteEd i @&
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h,, = 0.00086 V' F4?

1714, h, @ vkgell 9@ vkt
Vi EEm/s)
F et eol(m)
@ A+S ot
a9 3113904 & & %ol ¥
o w Arkgi
hy = H,+h,

Wep=DB+ Het+ G
o714, Wyp + Skin Plate? & % (kg)
H : Skin Plate ¥°](m)
t : Skin Plate ¥71(m)

Gr A9 HF(=7,760kg/m")

3l(m)
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R R 2 R gde BAn = B ZYolEY L e o7 ekt
Worp = Bugp * Hygp ¢ t + Gp » 2EA (8)

B EYelE §5(kg)
7 EYlE F(m)
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AN, Wepppra + PFEHEZA S 183 3 T35 (ke)

£ 3111 &gl A& Asd vndLF vp2As

HEE ¢H 9233 @427 | FAS gz | 4% FE | dF5H FH
8.79%g/cni 7}HA] 0.140 0.174 0.166 0.157
13.08kg/cit 744 0.250 0.275 0.300 0.225
15.75kg/cit 744 0.271 0.292 0.333 0.219
18.28kg/cit 744 0.285 0.321 0.340 0.214
20.95kg/cnt 7+ A 0.297 0.329 0.344 0.211
23.62kg/cnt 7+ 0.312 0.333 0.347 0.215
26.22kg/cnt 7+ 0.350 0.351 0.351 0.206
27.42kg/cnt 7HA] 0.376 0.363 0.353 0.205
31.50kg/cnt 7+ 0.396 0.365 0.354 0.208
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£ 3112 QAAE HEF AAR FF(SA AF)

3 = 50Watt & | 53Watt & | 60Watt & | 83Watt & | 120Watt &
F 4 = (W/h) 50 53 60 83 120
H o sHV/h) 171 17.2 17.1 17.1 34.2
FH )" F(A/h) 2.92 3.08 35 4.85 35

Ob) Feteke] QRN 19 %
(Lh) w2l Ags s A7 Ee 509 ol o)
el $4 el 19 AFgAIRRel QEAZF 3A7E ol FANA AL

o,
4

1943 3A3F

*

AR
o w3k vhdgel] AgE= TP Fo] Wk ofste]r] wiiel] o]A& st B dId
< AEsteof gt

ol EEE el e 44 Bdd ddas Ay e s Ae dESoF doh

SP,= Py + 150% (38)
A7IM, SP, ¢ A7 Y "Fd dAFH(Watt) o]t
RE & oal Tl A dE BEd dARY FRe AFEHX JAS ArFeA AEE
s},

T A7l AER)eNA e A AY sdd dAxEe] Ao oS deE A Hojd
T2 1Y AFE AFES UHA 19 3ARF Ul o AA Ay eYdd xRS AAEs ol &
WEaA Bhg Ao A ge FRE dda] ANe wu.

Tysp= j;i < 3hours (39)

O HFF Ao +4
oA A e Bdd AEerEe HEES A7H dUAR wEkste] TAAIT =
Solar Unit, Solar Units A A& T+ Post, &5 == EE(Motor)9t 7% 7](Reducer), 2=2A&

(Spindle), 4*4Y](Skin Plate), & (Frame), °]/3¢ FT-FES Aofste 75l E97F e
Aoy (Control Box)Z A5 o] vl g A Ao ZE JEFUIA = R T A o] g2l

EA138kaL A= FA7](Charger), ¥HH 2] (Battery), 2285 <tol] WA= &= g E 29 X (Limit
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717 AR E ol Ao w3 o] H 3k A el whEbq o) fAe 2ol A wEkd & A
K

FEH A Fie] AR whE AAe] s offel dHe ot

weight balance

v

skin plate —%

datum

I3 3122 ARAFY 22Y 258 A% F8

B 445y 299 25 4% £2o) golA $E, F skin plate®) FF W E TR 2

W, = Ix W i< G 40
o714, W, : skin plate?] ¥ #(=21kg),
[+ 9] Z0](=0.535m),
W skin plate®] % (=0.50m),
¢ ¢ skin plate®] F71(=0.01m),
G 29 v F(=780kg/m’)°] t}.

&2 2+ skin plate®} balance weight9}2] @& Ao oA 71 52 armel Zolo 4

W2= laX Ws (41)
1714, W, @ AR arme] T F(=8.25kg),
[, A% arm®] Ze°](=1.5m),

W, © 2°]10.8mxZ0.4mx>70.032mdml] @] % (=5.5kg) ] t}.
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Wy= 1,< W, (42)
o714, W, AR armel T F(=4.4kg),
[, A% arm® Z°](=0.8m),
W, © 2°]0.8mxZ0.4mx+70.032me] &9]F F(=5.5kg) ]t}
float arm®] $F W,= & Aoz AL
(43)

W,= WxHxLxG
o714, W, : float arm®] ¥ = (=9.42kg),
W float arm®] ¥ (=0.05m),
H : float arm®] % °](=0.03m),
L : float arm®] Z©](=0.8m),
G @ 29| HF(=7850kg/m’)°] T}

© 19 3123004 B upel e SRES FEES A4

A
dlo
o

2
R2E9 A7E Z05mxE0]04mxZ20]0.3mxFAgEA 2 el A

i

D2 0.5mx0.3mx*270=0.3m’

0.4m

0.3m

@+ 0.5mx0.4mx*2701=0.4m’
@2 0.4m*0.3m*271=0.24m’
A ZEE FHAL O+Q+Q0] 22, (0.3+0.4+0.24)m’=0.94m’ ] T}

LISy WY

A7)0l HAE FEHoE A, 0.94m x0.003mx7,850kg/m'=22.137kg
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T FRE AR A7E Z0.06mx=0]0.2mxFALGO] R F e,

0.06m>0.2mx0.005mx27H x7,850kg/m'=0.942kg

ek, ERES] FFTEF W, UEd 2o

Ws=(22.137+0.942) kg =23.079%g (44)

710 AdE vigow FRECS VEREHSE Asslr] fl8te] Eoll )= A Ao FEo| A
ety wigel FREVE Bl A7)E Hagel Helrt 0.07melBR ¥ 2,

F22 A A 0.5mx0.3m*0.07m=0.0105m

8 W,=0.0105m xw=10.5kg

A7, w B2 @9 A4 FF(=1,000kg/m’) o] .

tee e #He 97 gskel 19 4004 Uehd o F BRUERS 722 A

=
SIM 4= Wyx1.5m+ Wyx0.75m+ W,x0.375m~+ Wsx(.75m)
—( W3x0.375m+ Wyx0.75m~+ W,x0.75m) (45)
mebd HEHOR A4S et 2
49.05kg - m= W;x0.75m

719 Ao ®5-¥ Balance Weight®] 7 W,<, W,=65.4kg°l €rh.

W Wy Wy Wz

29 3124 HAFY 2437 259 A%

o ls
f
t
=)
m
i
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E 3161 d=d F3A 4 EAo|§9 W3l

(&9 : wtha)

¥ 74 A
T & | ZEdd " . " ok 7V
1987 992.2 214.3 135.2 79.2 649.9 128.0
1988 992.4 213.8 135.8 78.0 649.1 129.4
1989 992.6 212.7 135.3 774 648.5 131.5
1990 992.7 2109 134.5 76.4 647.6 134.3
1991 993.0 209.1 1335 75.6 646.8 137.1
1992 993.1 207.0 131.5 75.5 646.4 139.8
1993 993.9 205.5 129.8 75.6 646.0 1425
1994 993.9 203.3 126.7 76.6 645.6 145.1
1995 992.7 198.5 120.6 77.9 645.2 149.0
1996 993.1 1945 117.6 76.9 644.8 153.8
1997 993.7 1924 116.3 76.1 644.1 157.2
1998 994.1 191.0 115.7 75.3 643.6 159.4
1999 994.3 189.9 115.3 74.6 643.0 161.5
2000 994.6 188.9 114.9 74.0 642.2 163.5
2001 995.4 187.6 114.6 73.0 641.6 166.2
2002 995.9 186.3 113.8 724 641.2 168.4
2003 996.0 184.5 112.6 71.9 640.6 170.7
2004 996.1 1835 1114 72.0 640.0 1725
w AREA  HQAN AN B A A R(2005, BT

FeA AR Z7Hg ne FElAAES olgdte]l Ao WA S HE Felg AAE A%
Aoz Frhste] Gk Fede FUAME dAstel BAe AU Wi woln, FeEAGe £eA

4o vuz F2 o] oEsel AR =g Bk

198790l = AA] = WA 7297k el MAo)m 28% 7} el BT ot, 20049 %] 2 S

ol A = WA ta Feldgo] W% 6% FUIaA

T 2o g 2ad Sot SASTR AofHY 2= A5l Bad
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109

boeh el A

9

Qo7

el

o] tpehal 4

(46)

Req.,= ET,+1—R,

(47)

)

E
00

Req = Req_,/(1— 1

=13
=

s AA

ET,

(mm/day),

(%) °] .

]

<N

2&

&

A& Doorenbos & Pruitt(1977, FAO-24)¢] APenman?] & %43} t}. Penman

o

o]

Ho

=gl
(=1

A 2

=K

9]

Hs AH

1Z1DN
=

=
o

of AMAY el ol oL 9ith Penmant 2.2 A

A

1998, p97, oA AAE =

h;

A,

171 1% 4 Penman?2 2}(48)3} 2t}

(48)

ed)]

CIWR,+ 1—W)-f(u)-(e,

o A A 2 (mn/day )

A71M, ET,
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o

ol-gste] AL o ik

oA71M, A Btz WF 23T r|eke] Faatel wE FujEA 4 (50)% 2.

de,

d
A = -_°“

lexp(54.879) — (6790.4985/ 7,) — 5.02808 In(7},)]

B [6790.4985/(Tk — 5.0281)

(BGHE At

o]-g&3ate] 2] (52)& ALt
e,= exp(54.8799)— (6790.4985/7,) — 5.02808In(7},)
e,= RHXe,/ 100

7| T, @ Bat7]9 A%(= 7 C + 273.16 ) o]tk

T 2 2ot uko wE FEAS(psychrometric constant)® 2 (53)o.2 A4ke

>

0.386(1013 — 0.1055 - EL)
595 — 0.51 - T
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(49)

(50)

(51)

(52)

- Atk

(53)

(54)



o71M, U ol 2molX F4d F5(kn/day) 224 2m7} obd 4 3 3.1.6.23 o] HA G}

® 3162 T&F BAAT

FEA AR El(m) 0.5 1.0 15 2.0 3.0 4.0 5.0 6.0

T & BAA Cu) 1.35 | 115 | 1.06 | 1.00 | 093 | 0.88 | 0.85 0.83

O ARA e 5 oglow, FUAEe 7R ads 4HA onw il o
%

R.& 2 (55)3} o] U}

_ R (55)
oA7IA, R, B R, A (56) 3 A (573 o] vEhd 4 gtk

R,.=(1—al)- R, (56)

ns

Rn,l: f(T)'f(ed>'f(n/N> (57)

al @ L =(albedo = 0.23),

F(T) @ ko] SAubALEE

R,, =(—al)-[a+b- (n/N)]XR, (58)

71X, R, = W7 A9 dAlF(extra terrestrial radiation) &2 #=71s GAMEFS YERH 1
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3163027 T3}

a, b : AF(a=0.25, b=10.5)

o 7 e A (59), 4 60) 2 A 6D 2

f(T)=e- T, (59)
f(ed) =a;+b \/:d (60)
f(n/N):a2+b2' (n/N) (61)

o] 7]4, € : Stefan-Bolzman+(11.71 < 10 — 8cal/cn -°K - day),
ap by @ AFEA Ao 0399 -0.05 §s AR
a; by 1 0.1 3 095 A&t
a8BR 4 (62)2 4 (63)9 o] YErd 5 gl
R, =1171x10" "% 7;* % (0.39— 0.05 \/e, ) X [0.1+ 0.9 (n/N)] (62)

ol Y, QA FUEE D FUFS/CRIESY M(rato)d] g AP nYAS
=

- 162 -



¥ 3163 #37t%

A A} F(extra terrestrial radiation)

(¢4 : mn/day)

A= |19 |29 | 3% |48 |58 |62 | 72 | 82 | 97 108 | 112|122
40° 6.4 86 | 114 | 143 | 164 | 173 | 16,7 | 152 | 125 96 | 7.0 5.7
38° 6.9 90 | 11.8 | 145 | 164 | 172 | 16,7 | 153 | 128 | 100 | 75 6.1
36° 74 94 | 121 | 147 | 164 | 172 | 1677 | 154 | 131 | 106 | 8.0 6.6
34° 7.9 98 | 124 | 148 | 165 | 171 | 168 | 1565 | 134 | 108 | 85 7.2
32° 8.3 10.2 | 128 | 150 | 165 | 170 | 168 | 156 | 136 | 11.2 | 90 7.8
30° 8.8 107 | 131 | 152 | 165 | 170 | 168 | 157 | 139 | 116 | 95 8.3
28° 9.3 111 | 134 | 153 | 165 | 168 | 16.7 | 157 | 141 | 120 | 99 8.8
% AR ZA : Crop water requirement, FAO paper vol. 24.
¥ 3164 9=9¥ AT AXRIMFAHETT)
(4$] : hr)
9= 19 | 29 | 3¥ | 49 | 5¥ | 6¥ | 7€ | 8¥ | 9¢ | 10€¥€ | 11€¥ | 12¢¥
50° 85 101 | 11.8 | 138 | 154 | 163 | 159 | 145 | 127 | 108 91 8.1
48° 8.8 102 | 118 | 136 | 152 | 160 | 156 | 143 | 126 | 10.9 9.3 8.3
46° 9.1 104 | 119 | 135 | 149 | 157 | 154 | 142 | 126 | 109 95 8.7
44° 9.3 105 | 119 | 134 | 147 | 154 | 152 | 140 | 126 | 11.0 9.7 8.9
42° 94 106 | 119 | 134 | 146 | 152 | 149 | 139 | 126 | 11.1 9.8 9.1
40° 9.6 107 | 119 | 133 | 144 | 150 | 147 | 137 | 125 | 11.2 | 10.0 9.3
35° 101 | 11.0 | 119 | 131 | 140 | 145 | 143 | 135 | 124 | 113 | 10.3 9.8
30° 104 | 11.1 | 120 | 129 | 136 | 140 | 139 | 132 | 124 | 115 | 106 | 10.2
25° 107 | 11.3 | 120 | 127 | 133 | 137 | 135 | 13.0 | 123 | 116 | 109 | 106
% ZAE &3 Crop water requirement, FAO paper vol. 24.
R@q“) = ET(” + I — Re(t) (63)

047]/‘1, Req(t) .

o}

H

o Wary
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(64)

D(t—l) + Rem + RGQ(t) — U(t)

%, 1988).

D)

A1 (mm)
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Dt

47IM, Dy,

(65)
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