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ABSTRALCT: Efforis are needeil §o0 harvosl water im ghe mamy srsson do0 be ased in the iy ssson sooas o exiend the
pluntiag period. The purpose of this siudy wes o God oot bow moch (ke Koyulemah Besereoir is useful for imigation
needs wn 15Uho ralnded sgncultoral lesd in Kawulemah Village, Swrebermzio Distrlet. Bopesegoro Begency. This
reargrch wis conducted by Byehralogical analwd s, with menfll dats from the Waler RBezourres Publie Werks Apency of
Bojonegene Regency. Bised on the resuhs of the onelveis, 4 con be concluded tha the water svailability of the
Kayulemah Beserver is 190023 3 and il = extismled thal the polential for water avaikbality based om the raizwater that
eeders fhe largest neservuin is in Febroary 1§ of 129729 3, From the calcolifion of waer demand By asing wxl bpe
10112 the srandarchizacion of the Fast Java Public Werk Deperatemest is maore elficient, with water regoireseass for
one plinting period for e hectare of 2. 208 Wha s for oae-tioe valer seecs of planfing for 150 ha of 678,770 3. The
restilts ol the mnalyss dwe that Beserer Kavolemah s oaly able o smgate on ares of 47 ka om of 159 ha of remied
rice fiekds nnid cenmod irmigete the entery of ngriculiurel land

KEYWORDS Calealmioe, Recerver, Imgatica. agnicultoral

L. I TROEBUCTIEN

Availabaliny of weter i n amporiant pan for gl prowih, and is ofe ol dhe mecs IMpoant Geirs for inersisng
fexnd production. especizlly in the agriculiml sector. Water % cme af lke most impoetant clemenix m food produoctios. of
waler 15 mal aviElshle or cannel peach ghe i gabon dessingtione Fomd prodoction. will stop. This means that water
fetsiEces afe & kew facior Tor (he ssasinabiliy of agneulmre, sgqecially irdgmed agricalmre. In arcer oy these nesd
s be met, the amcmnt of waler relessed mast be in accondnee with the waler avalshle. {laymdi, 20000 Cne of the
lactnrs comarfhilisg 1o mhihiting ihe goaenainl of dry land i the ck af availohilay of valer sesnurces during the dry
aeaed, Elfame o avercome the waler Jbomade [a0d are ane of Mem By csmying o0l waler cofeervaion effoms hy
shoring excess sarface waler rumsl when it rems odng small farm reservnirs. The resenoir is wsed @6 2 reseryoar for
surfice rmaadT whien 0 reins angd ces e used Tor ageiculooral Bisiness dorng the ey weasml, Making posds iz percrally
I irrgale agnicolioml fand, expecially in the dry weweon, other heaefits of ponds ae m he fisheries and domestic
sectors, (Tarigan, 2008 As i ghe massgement af osher crops ob dry lanl, rice plas o rainfed Band soive irrigstion
I dncEeieg Thed poodiaa vy, Wieanwhile me ieed of water for plaims b= highly degendent ai ninral whoee cibleno
is very dymmic depencing on climitic condftions. Changes in lamd condifions doe o demagpe 1o the hydrologacal
Tt ion of e watersiedl
rivers where mos of ghe dry land is Jocared, resaliing i e Joss of polensizl waler resources for imigation. Theretbone
effonts are needed o harvest water in the riny season 1o be uilizad in the diy season so as o extend the phnzing peciml.
Baonodiegons Bepeayy b clistiricn it his o kol of potestind in ihe seiculinmal seen, sapecially rice, Kavulem ¥illige is
 willoge tal is incleded in the Sumbemeje Dignce which s inthe east of Bojonepare Regency amd dizecdy barders
wills Kejroliagin DA, Ta colivaling (hels Tand 8 Tommeis b Koyulemal Village are ey dependenl off Wik
uring #he raany scason, apart froo fhat they messt be supporicad by a scealar imizaton sysiern. This cim bé enverome by
(e sk iy ool wader in U Bam v Wicik Reservolr with an arga of il 502
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Widh the exisnenee of the reservor, iFis boped ther il cam be wsed for imgatios needs, o8 well a5 & poteniod ases of =
154 Ha of rainfed agnculumd land can have sufficent water spply aad inoresss oopping ingensaly, where it s
neceasnry by oonduct resesrch tn find ool hiow wwoch henefin I provided by dhe Ko Weak Poadd by water nesids
irrigagiom om agricolmee in B village of Kayulemsah

Wt e Dockgreend deserihed ghove, the formmdaran of e prohien for i reseanch s
1. Mow g % dhe availabality of waler m the Rayokeneh Eeservorr™

I, How much irigatios wter 15 nesded fof agricin Rl land?

3, What 5 ik pres 0f land thin can B flosed by ihe Keynleinah Beservair!

1. RELATED WHE

Frevisuns risearch

Bindi Iswoys and Annies Kesy Gerside (200 ] b, condited ressanch with the ngle ™ Anglyss of the Capocny of he
Panmwen Beservoir for Toi gisiom Water Supplement”. Thiv resesnch was conducied using the hyd rological analysis
research methosd, the Pemmon meihod, ihe hydrograph method, The resehis of the sechnical analysis shosw har ihe
volume of ibe reservoir with a probability of 80% i< thi e Pendwen Embeng wiis an elfective resemir of
5205255 m} caa meet the needs of inigation waser for & 75 hectmre paddy f3ckd with a ricerice-plants crupping
peiern with (e heginmisg of e plasieg scason by Ry, The el of me ansysis of the desian Dol
discharge using the calculaton of the Nakayase Satheiic Unin Hydme raph metesl with dhe design food discharge
izl b plasniag (s pomd ds e design ek disclarge wWith G rénind peviod ol 10 e, naisely 2693 1m 4 el
The reservoir type is o bomogeneoes bickfll type with a length of E23.5% m with a widdh of i m a2 the top of the
poad. From the analysis sesahs, the physical daa of the seservedr is obained: the beight of the meservoir ds 12 m
[he sopulani edevaliog i +H07, 000 i, U crest spilln v eevagiog j= <404, 300 m, (e wolal alvgade volines is 58 167 74
ned, the dead storepe volunme is 6.1 34,69 @5,

Theoretbol basis
Acconding t Busam (20100 a reservuir s an anifical belding vioese funcoon is o accommadane and sone winer
wilh & cemain small volune cepecity. smullcr than the ity ol & azsmvoir o damewhile e e irnzstios
sccording v Government Begulacon onmber: 7 of 2KH 15 2 beman effon i paoviding and regalaisg waler 1o
support agiceliare which fpes dnclsde surfece impotion, ondersround irmigation, pusip swigetion and pond
irrigation. The water meals of nics varistics that ore gomomally groswn in Indoneeia ms o fodloms |

Tabde 1, iy Plant Water Needs by Growih Stage

Growih Slugs Locel ¥aiziy Superior ¥ aiely
ey Veecha Parinl skl 15t Peril
rclay} {dey)

Processing lamd 12.7 15 = 127 1.5 -

PMursesy XL LI 21 in (L] i}

Promurchil 1.5 0w a0 B (.75 15

Calibvaibom &l

Primorchal =il 8.8 15 25 1.7 04 i

Flowem

Flowes LI =id iy 10 20 ] L i

Full

Flivwer Full=il B 10 210 TR (LR bl

Ripewing

Ripswing =il i1 a 15 0 il 13

Harvest

Sowrce: PRIAGPIAIFIA Empowermen Module, 2021

The witer resguiremant For secondary crops (zoaybeine, corn, peanets, geen beane, afe. ) imd komticuliure {vegotihles,
framite., orname sl planie snd medscmess) is s ler than for nice.
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Tahle 2. Wiler Needs for Sevwral Palawijs and HortiosBoeral 19anis

Plana Waer Bequirsment According o Girouth Pericd Wivecia)
Species Beginning  Developmen Growih Ripening Hearvisi
Terung .1 01,36 0,50 0,57 0
Fedelu Ik 34 11,55 50 11,51 ]
KacangHijw Ik AT 1150 1,413 1,511 ]
Kucang Tansh ki1 1,52 ) L35 ]
Cabai LIT .34 0,40 0,35 [l
Eeanphierah AT 154 1,40 L35 1]
Mlelea {17 1134 (1,40 {535 l

Rource: PEANGPIANPLA Empowerment Module, 2021
Hhwdrology 12 fiekd ol science that siudies the cocumence and chstribution or satoral disiribolion of water an earth
Raimiall dats for an area is tee muns data o determine the average ramfall vl mnacatch. The rain thit is expected
1 pocnr daring e grawing season s call=d the eHemive rmnfull The sffective rain period for & poddy Geld slans
from tillage umtil the planix are harvested, mot anly during the growth penod Sebramesya, 20050 The amount of
effective rainfall Lo dezermined ai NS of the manthly Geerage rainfall with o 0% grahekibily of Fmlure § Rainfall
R For moe plimi, e effective minfall value con be coleolated nving the |l'I||'iIl-l.'II1! rqu:!ll:-n'

Re=ti Talg e ......... e e L LR P L ORI |
Az or palawia cmops, 1he r"‘chTl.'E raimfull 1-'.|Il|e 1= i.'I|LIJ|.I|r'|:| h;-' Ih-u rnllcrl.l-mg c\quﬂﬁn
Rl MR W e i il ot e B i bl g fomemfomte ol o i e bl ]

With - e = Effeciive rnnl:dll!rrun,l

Virlume or also cillecd capacity is a calowlagion of how moe b space can e occopied momne obyect. The calowdaton of the
voluine ol e Feservo e b5 carriad o i Tme can B’ msch waler is availohle in e caschmest aen & imigeie e roe
fiekds ar impation secds. In comang cut codculstions 8o Gndout the volume of water avinlabildy in the reservor, ose
e Toamminike cakenlaniom;

FaPyixT,.. yei i i i i)

Im orcer 1o know ghe average depih of the reservair can be done. with all of e coloolsed resalis divided by the number
ol proines calealmed & Todlows

h 10
ﬂilhﬁl dspith heigl
= AEITARE ieigzhe
i1 = Foint dnpm 1

Im Imanesia, the waler demand i uomlhy in b mnge of 1018 liersecondhectan. There are averal nsammioss
thum st he evnRidened, samely

a. Water infiltralios and ewaporatinn i pomd pomis are consadesed ey small

b There bsomo suppdy of warer emtenng she ressrs dormg the dry seaon

TN MUETHOD LD GY

[l Calliectiom 5 iagmes

The szages of data collectaon in this reseanch ore o oftain primary dita aml secondary data. Primary data is obtaized
Iy negearing the depih by bnseming o el w@h o faode oo that o reaghes e mickdle of the sesareear, fhe end of (he
thread w5 Jeauderl asd then inserted ingo the reserenic by faking 10 poinis. Secomlary data win ohlamed by socyiag
lieerztuze and collecting dins incirecily. The =condary dain nesded = daily ranfall data Eor the Lt 10 vears in 2011
ZIZ T ar F raiwlall siavians, mmmedy (e Mekuris mainfall scanios, e Cawak reinfall scesion and ghe Berjo ralifall scan on
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Hydradopionl Analvsis

In this research. dafa onalysis was comied oot based on hydrolegical amalyas o delermize oepe rnfall ed
effective remfall with raanfabl dars for the Dt 10 g2 from the Bajone gono Repesey Water Bessinces Pubhhc Warks
Depanement How Mg & the aveilaniling of wiser inohe Kaywemsh reserir (o imigake the fies felis i Reyailemsh
villagge. 1f 1= necessary o caleulate the avalability of waler by caloolating the valime or capacity of The resermoir

Wiker Asuflabilily Amadysis
To avalyee e existing waler el o B g of Inreasimg floe a8d secimilimy crope viclids, the Kelanve
Paliwja Eacnor { KFF) gl Belan ve Palawifa ares (EF A ) calewlstion method s ave hatn ussd in the Ea=a lave reglon

I, EXPFERIMENTAL BESULTH

Average Raindall

Based o dhe influence map af the Thiessen Polygon mingill sasion, there are shree man stations thai have the ponemial
i emter (he rsservols, nnmely Melaris Simione Cawok Saion and Kerjo Smacion, Based on dmn from ihe Bojedepom
Repency Water Beaames Poblic Works Service, it is known thag the avempe manfall 24 she three rainfall sadnns
namely, al the Mekurs ranfal] gaion s 182 8 m the Cawsk rondall stanbom s 202.7% mm and the Mekurs sindadl
sbations e IO 79 i, Kerjo ol 18623 mnny s calolane the aversgie raiafall in g meisinenen e s caniesd od) s sevenl
shations al the same time & added up ond them divided by the number of gatxonx, by using the exisang fommily, the
Eeeiige Dl raialall an i ghigs Feelall Aetions by | 906T niis

Maditay Baindal

DTy rainfall dara witlh g 10 sar peciod Tiom Oes staiors, namely e Melurs ranfall sagion, e Cowak findell
station and the Kesio rainfall staos were compiled ami avermged. The average prce of daily minfzll i= sored frons the
piallesr g e Tamecsl valie: Bisod on N i of te imoeih i e peobability valie i B flflal Hee's how fu
calculaig the peobability value, For the nesl oppsstemiy valee inths simg way s the oppoiunily valoe shereg, with ths
Basle Yeai Methind it con B calulated §80 wigh & calosilaasd Tiluis ralo of 2005 The probobilsy vake: of rainlall
nscel ix owith & seliagbilily kevel of 80%, Ablor amalyzing the calcolatzm, it i= obdinncd thal the rmisdoll vadoe witly 2
retabdiiy of 30%: is 2727 mm

Effecive Halnfall
Effeetive mindall & mewuned froaos Marck o Diecember

Reservolr Woder Volome

To detormine the vwolume of walor m the egroor, o dglermie e valone of Be esorver can be kposwn By B
[ollowing Tormadaclt is known that ghe length of the resoreoir ds 1110 mu she width of the wsareedr e 55 moand the
depah af the reservoer 35 5.236 m.afes doing the coleelations, it cas be sen tha the volume al water availability an the
Kayndcmahi Resernom is 115 md

Pulemlial of Rain Waler Endering dwe Beservosr

The Kayuolemaoh Beservoir only melies on mainvwmer. Recopindation of estimaied volume of waser availability based oa
raimwater frnm Jasuary e Decornder cas be soen inthe nhle3
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Takle 3. Pedirndizl of Bain Waler Entering the Hessrvoir

N Mumth Peried EIE:I:;’:I::IH .‘hmﬂul:ll:;:': Woaler
l,m"-":IEl:} (rm'i
] Tamry ] 0irs? AT REQ BN
1] TR 103 A4T0L 50
2 Februsry [ 2245 315200
] 1, 10| 1207249 A0
A Melaich 1 DAZT3 A5 38LAD
1] (hin 2 SOATE LD
4 April I (1 2wG03 RO RIZED
1] 1584 Ti 204,80
5 Moy 1 [TV elsR IH. 10240
] LT A 5360
fi June 1 1 5 7257460
] ik (1AW
T Inly I ] (LT
1] ¥ (HEHI
] August [} (¥ (6K
I 1] K
2 Seplenilser 1 (¥ (LN
1] i} (LW
143 Ciciuber I ] (HEWI
1] 0042 A3, 20
11 M v rher 1 ({20 LS (e T
I LUET B 53524 =i
12 | December 1 e | 1|7 906, O
] [TIETEH GIVTED dd)

Calculating wister peeds

Rupivnal Rogelation Moo 15 of 1986 Adiclo 24 poragraph | The waler mequiremont For doe plants or the crop
ceelficieas is based on the provision of waler for 34 censecmive hoars Ceominuesa v, Paddy fizlds covering an nren of
159 Ha tomaisd of 4 Blocks (A B © aad D0, Inlorms af wmor regeirements for each typo of planL it iz @iferonl. =o
hesend on resennch in Enst Java, in general, the caleelaton of providing weter oo planis is classified inie sesverad ypes of
plonis with different coefficien pricesdiflerent. The caleulation results ore i ballows:
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Table 4, Waler Dirngnd %inaaladisn | EFFHPA |

Na Re— Kb b e Airf e igasim o el
o o o e HIFFILIZ
L Nowniber 1213 et ]
7| mecember 0,127 0471
il Juniary 0,127 007t
d Fehbruary 032y 00T
5 March 0,213 0118
L April A2 LTS
T Wl 0,126 LT 5
F ] Tnime e LTS
o Tuly L0 fs 001
10 Anpg 0,001 (LRH]]
1l Supdizmbeor 0,0 6 0,01
12 L] LI T 11H

Waler Needs Une Time Planting Perind
The calonlition of the wafer neads ol rice plasts for one planimg perod can be lcolated psmg he follvwing
calenlations:
Sepching 2 T i
Penessing @ 7 days
Uinivmth Sl dirys
roam the resulis of she caloudation abeoe, 11 can he seen that the waler reqairemment per heclane for one planbisg ssason
e in KPF of 0 70 based o vhe guges of sodl ol the researcs Tocatinn oF 7,1 16 m e
Rased cm the colenlition readlis. 1@ ca be woen shat (e water requiremesd. per hoctase for ane plinfing s2eon wees an
FFR ol 1112 st by the B Girve Public Works Depasiment ot 4269 m i
Feom the calculation of the FPR hised on the geolisgical map and the standards el by the East lTava Public Wierks
Dleparmmeent. it cas e ofipined tal the water demand saloe with an FFE af 0002 @allovialy is 7 110 miha and Tor s
FPR af 1112, dhe I¥PL o for Enst Java s 4,200 @ Lhe
Rasecl an the pronisioa af waier o 14 comsecurive honrs Loostinneasly 1, fom the calcularion of wmer needs asing soil
type determinations baesd on the sipoligions of the Ezst Jova Pubhic Works Departiment, # ix more efficend, o fid ot
the waler ieqaire el Tor anie phamng seasei ina 159 ha mainfed noe Beld as lkewing

= Stanidard pickdy Pelod area = wirler regeiremenl per boctare

= 150 = 4 260

= 6B TTI mi
11 can be seem than the water reguaremeni for pne planiing penod n the aonsfed nce felds af the village of Kayulemah
with e aeeq ol 1589 ha jv ATAT7] mi

o the water fessd= of ench Mock can he calenlaisd using the Tallowing celoglannm

Riick A =B x 4260 =34 1% m3
Biock B =24 4,160 =11 450 %
Blinck T =T x4, 78 =20 25 s
Blonck [ =8 = & 2 =341 52 m3

The avalshility of witer in the Knvupoh Beservedr s P99020 m3, o 1he avaibble water can imigste an agric el
ez af:
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S0 the water avmiluble in the Kaydenmb Beseromrn is tndy ible oo oapply 47 ho of agriculeml lasd oo of 7550 b and
has med been ohle & oamgate all of the agricolteml Limd in Baywemah village, 17 the water s ol softicien? ek den
the pravisen of walermust be rotatesd FO cagys (280 hoarsh

L LT

Hasecl on e anslysis and dseesaion that has been done, the Following cose e oas cim be drisn:
I fased om ihe calenistion of the volume of saie in the Knalemesh Beservr, 11w faomd w0 be 1990235 ml Qi
1% estimemted that the potentinl for waler svalohling based on rainwaier the enters e largest Embung is in
Fetmumry Il of E2%.71 m3:
Baved ma the provicion of waler fig 24 pomsecutive hours (contingeasly ), Fom the calenlaiog of weses
recanreEenes fsing sedl e L) he srandarcizacon provisions of the Eas Tavp Minkary of Pahln: Werks
e weae efficienl. with weter nesded cece o planting seascn doe one hectare of 4. 20%9 mSha sl for an mne ol
15% haof GTETT] w3,
4. From the resolts of the b, the Kaoumerah Reservorr s omly ohle @ mngate £7 ha of 159 ool mmnfbed
rice Helds and his gt besa ahls o imigeee (e entire agricoliors] 1esd in e silnge of Kayulemeah.

bt
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