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ZADATAK:
|ldejni projekt navodnjavanja za zadano melioracijsko podrucje

SADRZAJ PROJEKTA

1.
2.

ol

Tehnicki izvjestaj.
Analiza terenskih i klimatskih podataka melioracijskog
podrucja.

. ProraCun 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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€ CROPWAT - Session: G:\01_Posao\NASTAVA\melioracije-dva\Vjezbe_IK\CropWat8\kerin_2.SES

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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KLIMATSKE
Mjesecna i godisnja koliCina oborina na meteoroloskoj postaji, [mm]
Srednja mjesecCna i godisnja temperatura zraka na metoroloSkoj postaji,
[°C]
Srednje mjesecCne i godisnje sume sijanja Sunca na meteoroloSkoj
postaji, [sati]
Srednja mjesecCna i godisSnja relativna godiSnja vlaga zraka na
meteoroloskoj postaji, [%]

Srednja mjesecCna i godisnja brzina vjetra na podruéju meteoroloSke
postaje, [m/s]

TOPOGRAFSKE
Karta podrucja za koje se radi projekt navodnjavanja
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MjesecCna i godisnja kolicina oborina na meteoroloskoj postaji, [mm]

. Mjeseci
Godina | I I v Y Vi Vil VI X X Xi xi ] Suma
1981 34.9 26 130.2 33.9 49.2 101.2 25.2 52.0 79.6 91.0 51.8 101.3 776.3
1982 12.3 11.4 65.5 77.1 42.0 91.1 60.5 45.3 9.9 52.0 25.8 74.4 567.3
1983 18.9 47.5 18.6 30.1 41.0 91.1 71.6 18.5 103.2 27.9 18.1 18.8 505.3
1984 75.2 37.6 33.8 66.5 104.5 71.0 74.0 36.1 52.6 43.7 38.3 17.6 650.9
1985 37.1 39.4 54.7 61.9 63.8 105.8 23.0 92.4 11.6 21.5 92.2 33.4 636.8
1986 67.8 62.7 39.8 50.7 43.3 64.9 4 8 60 6 50 457 193 259 540 5
1987 88.1 10.4 59.9 60.4 141.2 44 Oborine
1988 45.5 38.9 108.6 49.0 12.0 99.2
1989 5.8 8.6 36.5 59.2 119.7 73.4 1100
Potrebno je za svaki mjesec odrediti 1000 ==,
. . R 900 N~
Prag sigurnosti 75-80% kise ~
'] " " el '] '] 800 ‘\
 Odrediti padajuci niz uk.god. oborine|s | N
ey s . o B H;55,=567.5mm N
« Odrediti vjerojatnost T 001 “
2N — 1 500 Rama
3 ¢ - \
F= > 100 o 400 5
y 300
0 10 20 30 40 50 60 70 80 90 100

Na osnovi uk. godisnje oborine sa vjerojatnoscu pojave 75-80% ocitati

Ocitati prag sigurnosti 75-80% kise

vrijednosti oborine po mjesecima

F [%]

U
2
2



Srednja mjesecCna i godiSnja temperatura zraka na metoroloskoj postayji,

["C]

. Mjeseci :
Godina I I 11 v V VI VII VIII IX X Xl Xl Srednjak
1981 -2.6 1.3 10.1 11.7 16.8 20.8 21.1 21.2 18.2 13.8 5.3 1.5 11.6
1982 -1.5 -0.3 6.5 8.6 18.3 21.9 22.3 21.4 20.7 13.4 6.2 4.5 11.8
1983 4.3 0.5 8.3 14.9 19.2 20.0 23.6 21.9 17.2 11.8 3.3 0.8 12.2
Potrebno je za svaki mjesec odrediti
Mlnlmalnu temperaturu [OC] —&— Min temp. —ll— Max temp. Srednja temp
. 30.0
Maksimalnu temperaturu [°C] o
Srednju vrijednost temperature 200 ;/;./:\
9.7 | g
Standardnu devijaciju temp. T 150 /J'//(
=]
g 10.0
2 Y4 N
e 50 T mr / \
00 T * T T T T T 1
| /III A% \% VI VI VI I1X X XI\I
-5.0 r
-10.0
Mijeseci
Min. Temperatura [°C] -5.88 | -3.68 | 1.05 | 8.40 | 13.44] 17.96 | 20.06 | 20.27 | 13.97 | 9.66 | 0.74 | -2.94
Max. Temperatura [°C] 431 | 756 | 11.45| 15.86 | 21.42 | 25.52 | 24.99 | 26.15 | 20.69 | 15.23 | 11.24 | 6.09
* Rezultate prikazati tabliéno i graf/ékl Srednja tempfera.t.ura [°C] | 0.29 | 2.08 | 7.25 | 12.43| 17.90 | 20.91 | 22.81 | 22.32 | 17.70 | 12.54 | 6.27 | 1.73
st. devijacija 2.38 | 357 | 2.50 1.73 1.71 1.58 1.31 1.57 1.56 1.44 | 244 | 2.07




Srednje mjesecne i godisSnje sume sijanja Sunca na meteoroloskoj

Standardnu devijaciju insolacije

Odrediti dnevni broj suncanih sati
/ broj dana

SSdnevno =SS

mjesecno

* Rezultate prikazati tablicno i graficki

SS — broj suncanih sati [sati]

za tekuci mjesec

postaji, [sati]
: Mjeseci
Godina— I i v Y Vi Vil | Vil X X Xi xi ] Suma
1981 123.5 173.8 201.9 289.6 274.1 306.3 275.8 280.2 156.6 144.5 96.9 49.1 2372
1982 130.0 | 1726 | 1995 | 242.2 | 278.3 | 306.3 | 292.2 | 256.5 | 255.9 | 124.2 | 146.9 38.4 2443
1081 12?2 Q 170 A 104 7 272 1 222 O 2NA R 2Q7 7 2N R 227 R 12 A 10N A1 R 2AR7
Potrebno Je Za Svakl mjesec OdI'EdItI Mi"i[';:‘t’éa"ija 59.22 | 53.66 | 59.33 | 11057 | 162.96 | 217.35 | 248.54 | 191.73| 112.56 | 110.67 | 44.21 | 27.72
N = N — insola’\::zi?:[sati] 166.64 | 181.44 | 227.12 | 289.59 | 331.17 | 360.89 | 375.17 | 357.00 | 283.19 | 215.88 | 146.90 | 94.82
Minimalnu insolaciju
. . ! ins;;ec(ijjg?sati 114.26 | 136.18 | 180.60 | 220.74 | 265.26 | 291.42 | 303.15 | 285.75] 210.85| 162.21 | 92.41 | 59.13
Maksimalnu insolaciju —
Bgﬁs;‘zz‘z'" 360 | 486 | 583 | 7.36 | 856 | 971 | 978 | 922 | 703 | 523 | 308 | 101
Sred nJu Vrljednost InSOIaCIJe st.Dev | 20.22 | 38.86 | 36.41 [ 44.74 | 30.08 | 34.04 | 3140 | 43.06 [ 4291 | 26551 | 28.78 | 19.28
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Srednja mjesecna i godisnja relativna godisnja vlaga zraka na
meteoroloSkoj postaji, [%]

. Mjeseci .
God Srednjak
odina i i v Y Vi Vil | Vil X X Xi x| >reena
1981 86 84 79 69 75 79 75 78 87 84 87 90 81
1982 91 88 74 75 67 71 78 83 80 87 81 89 80
1082 Q1 a? AR AR RO 75 7A 7A 78 77 Qg Q0 77
Potrebno je za svaki mjesec odrediti
—= s —&— Min vlainost —l— Max vlaznost Srednja vlaznost
Minimalnu relativnhu viagu 120 -
Maksimalnu relativnu viagu 0o |
Srednju vrijednost relativne viage [%] < _ i 2
.76 .| . © 80 1 ™
Standardnu devijaciju relativne viage 3
£ ]
e &
M'"‘E%"“t 80.85 | 66.15 | 60.90 | 60.90 | 59.85 | 59.85 | 59.85 | 57.75 | 64.05 | 76.65 | 78.75 | 80.85| | & 40
Max‘[’o'/i‘]i"“t 96.60 | 90.30 | 82.95 | 78.75 | 78.75 | 80.85 | 79.80 | 85.05 | 87.15 | 89.25 | 94.50 | 92.40 20
d . O T T T T T T T T T T T 1
Vlasifos"](’?%] 87.55 | 80.24 | 72.09 | 70.23 | 70.11 | 73.10 | 72.41 | 73.86 | 78.99 [ 81.66 | 85.98 | 88.81 Lo IV VOV VIV X X XX
stDev | 422 | 548 [ 581 | 471 | 533 | 526 | 565 | 8.19 | 5.49 | 3.47 | 425 | 3.19 Mjesec

* Rezultate prikazati tablicno i graficki




Srednja mjesecna i godiSnja brzina vjetra na podrucju meteoroloske
postaje, [m/s]

: Mjeseci
God S
odiha = T m v Y; VI Vil VI X X XI XI] uma
1981 2.6 2.5 2.1 2.1 2.1 2.1 2.3 1.8 1.8 2.3 2.5 2.8 2.3
1982 1.8 1.8 2.6 2.6 2.0 1.8 1.6 1.6 15 2.1 1.8 2.8 2.0
10R1°2 2N 21 2R 1 1 21 1 1A 2N 1° 1° 2N 10
Potrebno je za svaki mjesec odrediti
Minimalne brzine
Maksimalne brzine
Srednje vrijednosti brzina [m/s]
Odred|t| VJetar [km/dan] —&— Min brzine —B— Max brzine Srednje brzine
-m -m - 4 7]
Standardnu devijaciju brzina [m/s] ,
- 3 I—I’}/-\\
€ \I/.\I—I\./I/.
% 3
Min brzine [mls] 1.47 1.58 1.79 1.79 1.79 1.58 1.47 1.37 1.26 1.16 1.26 1.47 ‘:l 2 . A
Max brzine [m/s]| 2.84 2.84 3.26 3.47 3.26 2.63 2.84 2.63 2.63 2.52 2.63 2.84 E 5 |
SredBLeISb]rZi”e 196 | 223 | 244 | 242 | 217 | 206 | 191 | 177 | 178 | 179 | 194 | 202 &
vjetar [km/d] 169.58 | 192.61 | 210.40| 208.66 | 187.72| 177.60 | 164.69 | 152.83 | 153.53 | 154.92 | 167.83 | 174.46 1
st. Dev 0.36 0.37 0.47 0.38 0.39 0.29 0.31 0.26 0.31 0.38 0.34 0.36 1
O 1 1 1 1 1 1 1
* Rezultate prikazati tablicno i graficki b VeV VE VI VI X X XX
Mijesec




TOPOGRAFSKE PODLOGE

a) Karta podrucja za koje se radi projekt navodnjavanja
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€ CROPWAT - Session: G:\01_Posao\NASTAVA\melioracije-dva\Vjezbe_IK\CropWat8\kerin_2.SES

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
¥ 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
% P
~ ~ - - o ~ .y
Soi e e C U e U e J
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 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




