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TehniCki izvjesta;j.
Analiza terenskinh i klimatskih podataka melioracijskog
podrucja.

. Prorac¢un potrebnih voda za navodnjavanje za danu kulturu

koristenjem programskog paketa CROPWAT.

. Izbor nacCina i vrsta navodnjavanja.

. Dimenzioniranje kanala | cjevovoda za navodnjavanje.
. Troskovnik
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File Edit Calculations Charts Settings Window Language Help
z - o M CROPVWAIFSGE0
Open Save Claze Frint  Chart  Options u
o Penm o
g Country |H|vatska Station |Dubrnvmk Crop Name ’—Klumpir Planting date ’_U'I 01 Harvest [23/08
Climate/ETo Altitude 10 m Latitude | 42684 |*N = Longitude | 1810 |'E =
Month Min Temp | Max Temp | Humidity ‘Wind Sun Rad ETo /_ 115 ——
T T 4 krn/day hours S m2day mm./day Ke _,W_
e 42 ) 173 a7 61 049 Values [ 03
February 37 75 80 130 43 a2 033 Stage initial development mid-seazon late seazon taotal
March 11 11.4 72 207 58 131 1.70 (daps] [ 30 ES ] [ 30 [ 145
April 84 159 70 207 74 18.0 272
May 134 214 70 190 86 216 a7 [
June 18.0 255 73 181 a7 239 450 Rooting depth _"""'"'-——‘-'----.__._____ [ 100
July 201 250 72 164 ag 236 461 (m) L
Critical depletion
August 203 261 T4 186 92 210 425 {fraction] ,W ,W ,W
Septemb 14.0 207 79 156 70 15.4 272
¥ eptemner Yield response f. | | 045 om0 om0 [0z [0
October 97 16.2 a2 186 52 102 1.56
e November o7 1.2 86 164 31 61 08 Cropheight [m] 030 [optibnal]
December 29 E1 a3 173 13 43 053
Average 78 15.9 78 176 6.4 14.4 2.40
ipation schedule |
ETo station |Dubrovni Crop [Kumpi Planting date [01/04 Yield red.
;&il Station |Dubrovrik EfE. rain method |USDA S.C. Method Rain station ||3'me\"“ik Soil |crvenica Harvest date |23/08 0oz
oil
Table format - . - .
Ran Eff rain o Timing: Irigate at critical depletion
‘ amn + lmigation schedule - L .
Application:  Fiefil soil to field capacity
G0 (G0 " Daily zoil moisture balance "
January 50 Field eff. 70 %
EELiuan 30 8y Date Day Stage Rain Ks Eta Depl MNet Irr | Deficit Loss Gr. Ir Flow
” HMarch 38.3 36.0 = = = T
o Apil 522 60 m ract. % % i i i mm s'ha
May 125.7 1004 1 Apr 1 Irit oo 0.50 a0 56 242 0.0 0.0 346 40
e 771 576 21 Jun 82 Mid oo 1.00 100 &1 646 0.0 oo 923 013
July 1.2 |5 10 Jul 1m Mid oo 1.00 100 52 65.4 0.0 0.0 93.4 057
August 793 E9.2 29 Jul 120 End oo 1.00 100 53 66.9 0.0 0.0 95.5 058
September e 300 23 Aug End End 0.0 1.00 1] 1
[ October 449 417
Schedule November 361 340 el
otals
December 186 162 Total gross irigation 3158  mm Total rainfall ~ 373.7 mm
Total 568.1 504.5 Total net irigation 2211 mm Effective rainfall  297.2 mm
Total irigation losses 0.0 mm Total rain loss 76.5 mm
o . Actual water use by crop 4499 mm Moist deficit at harvest 0.9 mm
Potential water use by crop 4499 mm Actual irmgation requirement 152.7 mm
B Soil name  feivenca Efficiency imigation schedule  100.0 % Efficiency rain 795 %
I General zoil data D efici irrigati hedul 0.0 =
Total available soil moisture [FC - WP) 1400 mm/meter
Yield reductions
M aximum rain infillration rate 40 mm/day Stagelabel A B C D Seazon
M aximum rooting depth 40 centimeters Reductions in ETc 0.3 0.0 0.0 0.0 0.0 %
. . . . ‘ield response factor 0.45 0.80 0.80 0.20 1.10
. :“ Initial soil moisture depletion [as % TAM) 55 z Yield reduction 01 0o 0o 0o P
cheme S .
Initial available soil moisture B30 mm/meter BrmnEffie et il 0. 00 0. 00 0D Z

ey

climate.pem 1ain.cim krumpir.cro soil_civenica.sol 01/04
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Sustavi za navodnjavanje projektiraju se i izvode da bi se nadoknadio
nedostatak vode potrebne za optimalan uzgoj biljaka, koji je prouzro¢en
nedostatkom oborina i/ili zaliha vode u tlu.

Racunalni program CROPWAT nastao u svrhu ubrzanja postupka
izraCunavanja evapotranspiracije i potreba biljaka za vodom, a time |
modeliranja u natapanju.

Sam program razradio je Martin Smith (1992.), djelujuci pri Water
Resources, Developement and Management Service/AGLW FAO, Rim,
ltalija.

Program koristi FAO (1992) Penman-Montieth metodu_za izraCunavanije
referentne evapotranspiracije (ET,).

Pri Cemu je:
ETo reference evapotranspiration [mm day-1],
Rn net radiation at the crop surface [MJ m-2 day-1],

a0 G soil heat flux density [MJ m-2 day-1],
D.ﬂDEﬁﬂl{Rn - GI|+ ¥ Ll I[Eg - Ea:l T mean daily air temperature at 2 m height [ CJ,
ET T+273 u2 wind speed at 2 m height [m s-1],
o= es saturation vapour pressure [kPa],
ﬂ+rl'r|11+ U EHUE:I ea actual vapour pressure [kPa],

es - ea saturation vapour pressure deficit [kPa],
A slope vapour pressure curve [kPa C-1],
Y psychrometric constant [kPa C-1].
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Program omogucuje proracun:

referentne evapotranspiracije (ET,),
efektivnhe oborine
potrebe pojedine kulture za vodom (CWR),

potrebe pojedine kulture za navodnjavanjem (IWR) te iz toga
proracun mjesecnih koli¢ina vode koje treba osigurati za
navodnjavanje kultura uzimajuci u obzir odredeni plodored i
povrsine pod pojedinim kulturama

rasporeda navodnjavanja u razliCitim uvjetima gospodarenja
procjena mogucih smanjenja prinosa u uvjetima uzgoja bez
navodnjavanja

CWR - Crop Water Requirement
IWR — Irrigation Water Requirement



1. Odredivanje referentne evapotranspiracije FAO Penman-Montieth
metodom (ET,)

Za odredivanje ET, potrebne su:

* podaci o meteoroloSkoj stanici:
v" nadmorska visina,
v' zemljopisna duzina i Sirina.
* mjesecne vrijednosti cetiriju klimatskih parametara:
v' min. i max. srednje temperature zraka,
v’ relativne vlage zraka,
v brzine vjetra i
v

d nevn Og S |J anJ a sunca. Country |l8EEE Station |Dubru:-vnik
Altitude 10 m Latitude lm m Longitude IW ’m
Month Min Temp | Max Temp Humidity Wind Sun Rad ETo
°C °C e krn/day haurs b /2 day mrm/day
January 43 aa 173 a7 E.1 049
February 37 7.k 20 130 49 9.2 0493
March 11 1.4 72 207 5.8 131 1.70
April 84 15.9 70 207 7.4 18.0 272
May 134 214 70 130 8E 216 373
June 18.0 255 73 181 97 239 460
July 201 250 72 164 9.8 236 461
August 20.3 26.1 i 156 92 210 425
September 14.0 0.7 79 156 7.0 154 272
October 97 15.2 82 156 h.2 10.2 1.56
November 07 1.2 8E 164 KA E.1 0.aa
December 29 £1 83 173 1.9 43 053
Average 78 159 7B 176 6.4 144 2.40




2. Unos mjesecne evapotranspiracije (ET,) i kolicina oborina

Podaci o oborinama daju se u obliku mjesecnih vrijednosti, odnosno za
ista razdoblja za koja se racuna ET, | potreba biljaka za vodom.

Natapni sustavi najcesce se projektiraju na vjerojatnost oborine od

80%.

Od ukupne kolicine vode koja padne na povrsinu zemlje, samo je dio
dostupan bilikama. Dio vode isparava, dio vode se zadrzava na

povrsini, dio povrsSinski otjeCe, a ostatak ponire u tlo.

Program omogucuje izraCunavanje efektivnih oborina pomocu cetiri

metode:
1. Fiksni postotak oborina
2. Postotak vjerojatnosti (osiguranja) oborina
3. Empirijske formule
4. Metoda USDA Soil Conservation Service

Station |Dubrovnik

Eff. rain method |U5DA 5 C. Method

Rain

EFKf rain

January

February

March

April

May

June

July

August

September

October

Hovember

December

Total

mim

8.0
383
B2.2

1257
rAl
4.2
73.3
3B
44.9
361
1E.E

568.1

i
E.0
24

360
56.0
100.4
B7.E
385
632
30.0
1.7
34.0
16.2

904.5




3. potreba biljke za vodom, unos podataka o kulturi za koju se

prorac¢un provodi.

Da bi potrebe za vodom bile korektno izracunate, nuzno je, za svaku
modeliranu kulturu, poznavati slijedece podatke:

Koeficijent kulture (Kc)

— Da bi se referentna evapotranspiracija (ETO) dovela u vezu s
evapotranspiracijom uzgajane kulture (ETc), u proracun je uveden
koeficijent kulture (kc). Prema tome se evapotranspiracija kulture
izraCunava prema izrazu (s napomenom da se koeficijent kulture
prikazan u izlaznoj tablici CropWat-a (Crop Kc) izraCunava kao
umnoZak ocCitanog Kc i postotka povrSine koju kultura zauzima):

ET. = ET,kc
Tablice koeficijenata kulture

Crop Name |Krumpir

Ke
VYalues

Stage
[days]

— 020 —

ititial

N

Pl

/

development

anting date

— 115 ——

mid-zeaz0n

S

[ 50

m/04

T

late seazon

l

Harvest [23/04

tokal

D]

[ 145

| 030

Rooting depth
(m]

Critical depletion
[fraction]

Yield rezponsze [.

Cropheight [m]

050
0.45

-__‘-_'-"""‘--—._._

7
NER

[ &0

[ &0

0.s0

D

030 [opti

nal]

[ 110
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Stadij razvoja (dana)

— Ukupno trajanje vegetacije svakog usjeva se obicno dijeli u 4
karakteristicne razvojne faze i to:

Nicanje i rani rast dok je povrsina tla jos gola, pa sve do pokrivanja od 10 %.

Nastavljanje na pocetnu fazu, pa sve do efektivnhoga punog pokrova tla(70-80
%).

Od punog pokrivaca tla do pocetka sazrijevanja.

Od kraja sredisnje faze pa sve do zavrSetka sazrijevanja, odnosno berbe.

. .. Crop Name |Krumpir Planting date |01/04 Harvest |23/09
Tablice za vrijeme rasta
Ke / \
Yalues 020 [ 031
Stage initial development mid-g2azon late seazon tatal
(days) a0 | 3 | 50 D [ 145
ER
Rooting depth —-_-‘_""""""‘-'-—-..._,____ e
(m] [ 1.00
Critical depletion
(fraction] 0.50 0.50 0.50
Yield response [. 0.45 | nan | a0 | nz0 [ 110

Cropheight [m] 0,30 [optidnal)
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3. Dubina zakorjenjivanja (d)

O dubini zakorjenjivanja kulture izravno ovisi kolicina raspolozive vode u
tlu (Readily Available Soil Moisture - RAM) koju kultura moze efektivno

Iskoristiti.

Dubina viazenja najceSce se bira kao polovina najvece dubine

zakorjenjivanja.

U program se unose dvije vrijednosti:

- dubine korijena u pocetnoj fazi i

- dubine korijena u punoj razvojnoj fazi sredinom vegetacije.

Dubine zakorjenjivanja za razvojnu i
kasnu fazu program sam interpolira,
pa ih ne treba unositi. Dubina
zakorjenjivanja za pocetnu fazu
obi¢no iznosi 0,25 - 0,30 m, a
naj¢esce dubine zakorijenjivanja za
sredisnju fazu jesu, kad je rije€ o
povrcu od 0,5-1,0 m, a za ratarske
usfeve izmedu 1,0 - 1,5 m.

Crop Name |Krumpir

Ke
VYalues

Stage
[days]

— o —

ititial

N

Pl

/

development

anting date

—] 115 —

mid-zeaz0n

| 3

| 50

m/04

I

late seazon

l

Harvest [23/04

tokal

D

[ 145

| 030

Rooting depth
(m]

Critical depletion
[fraction]

Yield rezponsze [.

Cropheight [m]

050
0.45

—_—

[ 1
[ 050

[ &0

[ &0

0.s0

D

030 [opti

nal]

[ 110
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Dopusteno snizenje vlage u tlu do kriticne razine (p)

Dopusteno snizenje vlage u tlu predstavija donju granicu koliCine vode u
tlu nakon cega nastaju stete na usjevima uslijed suse. Vrijednosti se
izrazavaju kao kvocijent ukupno raspolozive vode u tlu i obicno iznose
od 0,4 do 0,6. Nize vrijednosti odnose se na osjetljivo bilje s plitkim
zakorjenjivanjem i jakom transpiracijom, a vise su vrijednosti za duboko i
zbijeno korijenje pri smanjenoj evapotranspiraciji. Vrijednosti
dopusStenog opadanja vlage u tlu za pojedinu kulturu dane su u [10].

Faktor utjecaja na prinos (ky)

Faktor prinosa predstavlja postotak smanjenja prinosa uslijed stresa
Izazvanog nedostatkom vlage. Taj se faktor daje za svaku razvojnu fazu.

Datum sjetve/sadnje

Crop Hame |Krumpir

Rooting depth

Critical depletion

Planting date |01/04 Harves b 230
L s —
Ko / \
Yalues 020 [ TS
Stage initial development mid-g2azon late seazon tatal
(days) a0 | 3 | 50 D [ 145
ER
"-—-——._____‘__‘__ —_—
(m] [ 1.00
(fraction] 0.50 0.50 0.50
0.45 [ &0 [ &0 D [ 110

Yield rezponsze [.

Cropheight [m]

IW [optidna
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"A hypothetical reference crop with an assumed crop height of 0.12 m, a fixed surface
resistance of 70 s m-1 and an albedo of 0.23."

climate grass ET
2 reference
M crop

Radiation

Temperature +
Wind speed

Humidity

well watered
grass

K c factor ETC

well watered crop
optimal agronomic conditions




TAW=FC-WP [mm/m]

Ukupno raspoloziva voda (Total available water)

transpiration irrigation

4 rainfall

evaporatlo A P o
FC — Kapacitet polja (Field Capacity) o 1.\ VAN ot
WP — Vlaznost uvenuda (Wilting point) , NN SUbsurtace
- | flow
koliCina ovisi prije svega o teksturi tla, strukturi i sadrzaju gt o [Fouts
organske tvari. Vrijednosti sadrzaja pristupacne vode u tlu gqapmary ¥ percolation
. v . . rise
izrazavaju se, i U program unose, u [mm/metat].
U datoteci (SOIL *.SOL) program nudi orijentacijske
vrijednosti TAM za tla razlicite teksture: o
- krupni pijesak 60 mm/m __ imgation
3 Evapotranspiration | Rain
- pijesak 100 mm/m
- humusno ilovasto,pjeskovito 140 mm/m
. . | ¢ v Runof‘
- glinasto ilovasto 180 mm/m v _
saturation '
72 ,/ 1
f\\g% field capacityt-— ”:'“*'4}'; ==
S RAW
: threshold|- + &
&% TAW
wilting point ” A o

s0il moisture content 150 mm/m Capi"ary Deep
Rise Percolation
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A Guide to Available Water Storage Capacities of Soils

Textural Class

Available Water Storage Capacity (AWSC)

{(in. water / in. soil)

(in. water / ft. soil)

| {mm water / m soil)

Clay

Clay Loam

Silt loam

Clay loam

Loam

Fine sandy loam
Sandy loam
Loamy sand
Sand

0.21
0.21
0.21
0.20
0.18
0.14
0.12
0.10
0.08

25
25
25
24
2.1
1.7
1.5
1.2
1.0

200
200
208
200
175
142
125
100
83
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Tlo
Maksimalna koli¢ina oborina koja se
moze infiltrirati u tlo (Maximum Rain
Infiltration Rate) [mm/h, mm/d]

Ovaj podatak ima znacCaj pri procjeni povrSinskog
oljecanja u postupku izraCunavanja efektivnih
oborina i izrazava se u mm/dan. Maksimalna
kolicina oborina koja se moze infiltrirati u tlo, u
funkciji je inteziteta oborina, tipa tla i nagiba
terena. Granicna vrijednost (donja) u programu
odredena je sa 30 mm/dan

Table 2.4. Basic infiltration rates for stationary sprinkler systems. (Adapted from Pair, 1983.)

Soil Texture Minimal Surface Sealing Some Surface Sealing
in/h inh
Coarse sand 0.75-1.00 0.40-0.65
Fine sand 0.50-0.75 0.25-0.50
Fine sandy loam 0.35-0.50 0.15-0.30
Silt loam 0.25-0.40 0.13-0.28

Clay loam 0.10-0.30 0.05-0.25
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Irrigation
Evapotranspiration | Rain
¢ v RunofL

predstavija postotak koli¢ine vode u tlu na — ‘ |
pocetku vegetacijske sezone, kao smanjenje od PN SO tien
poljskog vodnog kapaciteta. — £/ [Raw
Prema tome, vrijednost od 0 % znadi da je tlo §5
potpuno zasiceno, a 100 % da je stanje vlaznosti e
na toCki venjenja (vlaznost uvenuca). Capillary Deep
Tu je vrijednost tesko odrediti pa se najée$ce Rise Percolation
procijenjuje

Soil name |cwenica

General zoil data

Total available zoil moisture [FC - WFP] IW mm{meter
M aximum rain infiltration rate IT mm/Sday
Maximum rooting depth IT centimeters
Imitial s0il moisture depletion [as % TAM] IT 4

Initial available zoil moisture 63.0 mmsmeter


http://www.fao.org/docrep/R4082E/r4082e03.htm

link

Availability Coefficients
Crop Maximum Percent (%)
Peas 35
Potatoes 35
Tree Fruits 40
Grapes 40
Tomatoes 40
Other crops 50

To je kvantitativni prikaz poCetnog sadrzaja (odnosno snizenja) vode u tlu.

General zoil data

Total available zoil moisture [FC - WP] 140.0

Maximum rain infiltration rate 40
M aximum rooting depth a0

Initial zoil moisture depletion [as % TAM] 55

Soil name

||:weni|:a

Initial available soil moisture 63.0

mm{meter
mm/Sday
centimeters

%

mm{meter
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1. Pomoéu plana navodnjavanja

Ukupni godisnji volumen vode, potreban za zadovoljenje potrebe biljaka za
vodom u vegetacijskom razdoblju, dobije se tako da se odcita za svaku kulturu
ukupna potreba vode za navodnjavanje (Total gross Irr) u planu navodnjavanja,
dobivenim u Cropwat- u i pomnozi sa povrsinom koju ta kultura zauzima

CIBIX

KULTURA POVRSINA VODA ZA NATAPANJE 43 Crop irrigation schedule
(ha) (mm) (m3ha) (m?) ETo station [Dubravnik Crop [Krumpi Planting date [01/04 Yield red.
rajcica 33.68 278.1 2781 93671.56 Rain station |Dubr0vnik Soil |Crvenica Harvest date |23/08 0.0%
krumpir 10.36 358.8 3588 37185.69 T able format e
kupus 15.55 1415 1415 21997.39 & Inigation schedule Ao
- - i i pplication: Refill 2ol to field capacity
paprlka 7.77 254.5 2545 19782.10 " Daily soil moisture balance Fieldeff. ™ %
grasak 2.59 148.7 1487 3852.78
ostalo povr(:e* 7.77 217.5 2175 16906.12 Date Day Stage Rain Kz Eta Depl Met Iir | Deficit Loss Gr. Irr Flow
kukuruz za silazu 7.77 206.1 2061 16020.00 — 1 e E"‘;; Ll lmlm . "f”u 'f‘
pr nit . . b . . b b
- Iucerna. 2.59 317.5 3175 8226.35 21 Jun 82 hid 0.0 1.00 100 51 64.6 0.0 0.0 92.3 013
dje.t.trav.smjesa 2.59 2715 2715 7034.50 10 Jul m hid 0.0 1.00 100 52 65.4 0.0 0.0 93.4 057
vinova loza 77.73 86.0 860 66847.18 290ul | 120 | End 00 1m0 1m 52 668 00 00 | 955 | 058
voénjaci (listopadni)* 77.73 334.2 3342 259771.25 23Aug | End End 00 1.00 i 1
masline 12.95 317.5 3175 41131.74
259.10 UKUPNO GODISNJE:| 592426.66 Totals
Total gross irigation 3158 mm Total rainfall 373.7 mm
Total net imigation  221.1 mm Effective rainfall 297.2 mm
Total irrigation losses 0.0 mm Total rain loss 765 mm
Tab | |Ca Ukupr“ god|§nj| V0|umen Vode potre ban za Actual water use by crop 4499 mm Muoist deficit at harvest 09 mm
) ) - ! Potential water use by crop 4499 mm Actual irrigation requirement  152.7 mm
zadovoljenje  potrebe  bilaka za vodom, u o o
. ) g . Efficiency irrigation schedule 100.0 X% Efficiency rain 795 X%
vegetacijskom razdoblju, izracunat preko plana Deficiency irrigation schedule 0.0 %
naVOd nj avanja Yield reductions
A B C D Season
Stagelabel
Reductions in ETc 0.3 0.0 0.0 0.0 0.0 E4
Yield response factor 0.45 0.80 0.80 020 1.10
Yield reduction 01 0.0 0.0 0.0 %
Cumulative yield reduction 01 o1 0.1 o1 0o 4




1. Pomoéu srednjeg mjesecnog hidromodula

Ukupni godisnji volumen vode, potreban za zadovoljenje potrebe biljaka za
vodom u vegetacijskom razdoblju, dobije se na temelju srednjeg mjesecnog
hidromodula koji se ocita za svaku kulturu iz tablice potrebe vode - CWR (kolona
FWS) (Tablica). Na temelju hidromodula i povrsine koju ta kultura zauzima,
dobiva se godisnji volumen vode za navodnjavanje, koji ne ovisi o modelu tla,
vec samo o potrebi biljke za vodom.

Op 0 D i £
ETo station |Dubrovnik Crop |Krumpir

= B)X]

Srednii Srednji Ukuon Planting date |01/04 Yield red.
m j:eeser:':]r:i Povrsina mjesecni potruepb naa Maksimalni Rain station |Dubrovnik Soil [crvenica Harvest date [23/08 0%
i i rotok i
MJ hidromodul naVOdnJ avanih P . . koli¢ina . dnevni Vel e Timing: Irrigate at critical depletion
kultura navodnjavanja hidromodul za| & Inigation schedule o e .
za 24h vode Application: Refill zail ta field capacity
[I/s/ha] [ha] Qnavodnj [m3] 14h [l/s/ha] " Daily soil moisture balance Fieldeff. 70 %
3
m~/s
v 0.000 259.10 E) 000] 0 0.0 D ate Day Stage Rain Kz Eta Depl Met Irr | Deficit Loss Gr. Irr Flow
- - - - mm fract. E4 % mm mm mm mm I#s¢ha
v 0.190 259.10 0.049 131854 0.7 1 Apr 1 Int 00 0.0 90 56 242 0o 0o 346 4.0
Vi 0.380 259.10 0.098 255201 1.3 21 Jun 82 Mid n.a 1.00 100 51 646 0o 0o 923 013
Vil 0.350 259.10 0.091 242888 12 10 Jul 101 Mid n.a 1.00 100 52 65.4 0o 0o 93.4 057
Vil 0.150 259.10 0.039 104095 0.5 290ul | 120 | End | 00 | 100 | 100 52 669 00 00 %5 | 058
IX 0.000 259.10 0.000 0 0.0 23 Aug | End End 0.0 1.00 0 1
Srednji za V-VII 0.268 Ukupno:| 734038.01
Totals S :
*jzlazni podaci iz CROPWAT-a Total gross !ll!gal!on 3158 mm Tl:!lal la!nfall 3737 mm
Total net irmigation  221.1 mm Effective rainfall 297.2 mm
Total irigation losses 0.0 mm Total rain loss 765 mm
. . N Actual wateruse by crop 4499 mm Moist deficit at harvest 0.9 mm
Tabl Ica Uku pnl QOdlanI VOIumen VOde1 pOtre ban Za Potential water use by crop 4499 mm Actual irrigation requirement 1527 mm
zadovoljenje potrebe biljaka za vodom, u vegetacijskom Efficiency imigation schedule  100.0 % Efficiency rain 795 %
razdoblju, izracunat preko srednjeg mjesecnog Deficiency imigation schedule 0.0 %
hidromodula. Yield reductions
Stagelabel A B C D Season
Reductions in ETc 0.3 0.0 0.0 0.0 0.0 E4
Yield response factor 0.45 0.80 0.80 0.20 1.10
Yield reduction 0.1 0.0 0.0 0.0 b4
Cumulative yield reduction 01 01 01 01 0.0 -4




€ CROPWAT - Session: G:\01_Posao\NASTAVA\melioracije-dva\Vjezbe_IK\CropWat8\kerin_2.SES
File Edit Calculations Charts Settings Window Language Help

D?:n - SEE C?:e F%t c%.n Dptions CROPWAT 8 . O

g Country |H|vatska Station |Dubrnvmk Crop Name ’—Klumpir Planting date ’_U'I 01 Harvest [23/08
Climate/ETo Altitude 10 m Latitude | 42684 |*N = Longitude | 1810 |'E =
Month Min Temp | Max Temp | Humidity ‘Wind Sun Rad ETo /_ 115 ——
T T 4 krn/day hours S m2day mm./day Ke _,W_
e 42 ) 173 a7 61 049 Values [ 03
February 37 75 80 130 43 a2 033 Stage initial development mid-seazon late seazon taotal
March 11 11.4 72 207 58 131 1.70 (daps] [ 30 ES ] [ 30 [ 145
April 84 159 70 207 74 18.0 272
May 134 214 70 190 86 216 a7 [
June 18.0 255 73 181 a7 239 450 Rooting depth _"""'"'-——‘-'----.__._____ [ 100
July 201 250 72 164 ag 236 461 (m) L
Critical depletion
August 203 261 T4 186 92 210 425 {fraction] ,W ,W ,W
Septemb 14.0 207 79 156 70 15.4 272
¥ et Yield response . | | 0.45 [ 00 [ 080 GED [0
October 97 16.2 a2 186 52 102 1.56
e November o7 1.2 86 164 31 61 08 Cropheight (m) 030 [optibnal)
December 29 E1 a3 173 13 43 053
Average 78 15.9 78 176 6.4 14.4 2.40
k2
Soil
Apphcation:  Fefil soil to field capacity
G0 (G0 " Daily zoil moisture balance "
January 50 Field eff. 70 %
EELiuan 30 8y Date Day Stage Rain Ks Eta Depl MNet Irr | Deficit Loss Gr. Ir Flow
” HMarch 38.3 36.0 = = = T
o Apil 522 60 . m ract. % % i i i mm s'ha
May 125.7 1004 1 Apr 1 Init i 00 0.50 a0 56 242 0.0 0.0 346 40
e 771 576 21 Jun 82 Mid oo 1.00 100 &1 646 0.0 oo 923 013
July 1.2 |5 10 Jul 1m Mid oo 1.00 100 52 65.4 0.0 0.0 93.4 057
August 793 E9.2 29 Jul 120 End oo 1.00 100 53 66.9 0.0 0.0 95.5 058
September e 300 23 Aug End End 0.0 1.00 1] 1
[ October 449 417
Schedule November 361 340 el
otals
December 186 162 Total gross irigation 3158  mm Total rainfall ~ 373.7 mm
Total 568.1 504.5 Total net irigation 2211 mm Effective rainfall  297.2 mm
Total irigation losses 0.0 mm Total rain loss 76.5 mm
Actual water use by crop 4499 mm Moist deficit at harvest 0.9 mm
Potential water use by crop 4499 mm Actual irmgation requirement 152.7 mm
B Soil name  feivenca Efficiency imigation schedule  100.0 % Efficiency rain 795 %
I General zoil data D efici irrigati hedul 0.0 =
Total available soil moisture [FC - WP) 1400 mm/meter
Yield reductions
M aximum rain infillration rate 40 mm/day Stagelabel A B C D Seazon
M aximum rooting depth 40 centimeters Reductions in ETc 0.3 0.0 0.0 0.0 0.0 %
. . . . ‘ield response factor 0.45 0.80 0.80 0.20 1.10
. :“ Initial soil moisture depletion [as % TAM) 55 z Yield reduction 01 0o 0o 0o P
cheme S .
Initial available soil moisture B30 mm/meter BrmnEffie et il 0. 00 0. 00 0D Z

ey

climate.pem 1ain.cim krumpir.cro soil_civenica.sol 01/04



http://www.fao.org/docrep/x0490e/x0490e00.htm

