Priloha 1
Vystup pocitatového modelu CROPWAT 8.0, modul ,,naroky plodiny na vodu* — pSenice



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1

07/09/11 12:52:20



DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl

Crop Name: Spring Wheat

Stage initial  develop mid
Length (days) 30 30 40
Kc Values 0.30 --> 11

0.30 -> 12
Critical depletion  0.55 -> 0.5
Yield response f. 0.40 0.60 0.8
Cropheight (m) 1.0

Rooting depth (m)

Soil name:
General soil data:

Total available soil moisture (FC - WP)
Maximum rain infiltration rate
Maximum rooting depth

Initial soil moisture depletion (as % TA
Initial available soil moisture

ETo station: Czech Hydromete. Ins Crop: Sprin
Rain station: Czech republic Planting da
Month Decade Stage Kc ETc ET
coeff mm/day mm/
Apr 1 Int 030 0.72 5.
Apr 2 Int 030 091 9.
Apr 3 Init 030 095 9.
May 1 Deve 040 131 13
May 2 Deve 0.69 236 23
May 3 Deve 1.00 343 37
Jun 1 Mid 117 4.08 40
Jun 2 Mid 117 413 41
Jun 3 Mid 117 434 43
Jul 1 Mid 117 456 45
Jul 2 Late 1.04 424 42
Jul 3 Late 0.74 296 32
Aug 1 Late 043 1.74 17
362

Planting date:

SOIL DATA

(File: untitled)

ikach\CROPWAT\data\crops\FAO\WHEAT.CRO)

03/04 Harvest: 10/08

(e N el Nelyé)]

late total

30 130
0.30
1.20
0.80

0.40 1.15

mm/meter
mm/day
centimeters
%
mm/meter

CROP WATER REQUIREMENTS

g Wheat
te: 03/04

C

Eff rain Irr. Req.

dec mm/dec mm/dec

robhohwdmoh TR ®

o

74 0.0
28 6.3
101 0.0
200 0.0
263 0.0
278 100
294 114
318 95
313 121
318 138
322 102
272 53
214 0.0
299.6 785

Cropwat 8.0 Béta

Page 2

07/09/11 12:52:20



Priloha 2

Vystup pocitatového modelu CROPWAT 8.0, modul ,,naroky plodiny na vodu* — kukutice



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1

07/09/11 12:54:52



DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl

Crop Name: MAIZE (Grain)

Stage initial  develop mid
Length (days) 20 35 40
Kc Values 0.30 --> 1.2

0.30 -> 1.0
Critical depletion  0.55 -> 0.5
Yield response f. 0.40 0.40 13
Cropheight (m) 2.0

Rooting depth (m)

Soil name:
General soil data:

Total available soil moisture (FC - WP)
Maximum rain infiltration rate
Maximum rooting depth

Initial soil moisture depletion (as % TA
Initial available soil moisture

ETo station: Czech Hydromete. Ins
Rain station: Czech republic Planting da
Month Decade Stage Kc ETc ET

coeff mm/day mm/

Apr 3 Int 030 095 4.
May 1 Int 030 097 9.
May 2 Deve 034 115 11
May 3 Deve 059 203 22
Jun 1 Deve 087 3.01 30
Jun 2 Mid 113 396 39
Jun 3 Mid 122 452 45
Jul 1 Mid 122 474 47
Jul 2 Mid 122 497 49
Jul 3 Late 1.21 4.88 53
Aug 1 Late 1.00 4.06 40
Aug 2 Late 0.71 287 28
Aug 3 Late 045 158 12
396

Planting date:

Crop: MAIZE

SOIL DATA

(File: untitled)

ikach\CROPWAT\data\crops\FAO\MAIZE.CRO)

26/04 Harvest: 28/08

OO0l oo

late total

30 125
0.35
1.00
0.80

0.50 1.25

mm/meter
mm/day
centimeters
%
mm/meter

CROP WATER REQUIREMENTS

(Grain)
te: 26/04

C

Eff rain Irr. Req.

dec mm/dec mm/dec

pNONNBRND R WO NN

o

51 0.0
200 0.0
263 0.0
278 0.0
294 07
318 7.9
313 139
318 157
322 175
272 264
214 192
169 119
9.9 00
311.0 1131

Cropwat 8.0 Béta

Page 2

07/09/11 12:54:52



Priloha 3

Vystup pocitaového modelu CROPWAT 8.0, modul ,,naroky plodiny na vodu* — cukrova
fepa



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1

07/09/11 12:55:37



(File: C:\Documents and Settings\All Users\Data apl

Crop Name: Sugarbeet Planting date:

Stage initial  develop mid
Length (days) 25 35 50
Kc Values 0.35 --> 1.2
Rooting depth (m) 0.30 -> 1.0
Critical depletion  0.50 -> 0.6
Yield response f. 0.50 0.80 1.2
Cropheight (m) 0.7
Soil name:

General soil data:

Total available soil moisture (FC - WP)
Maximum rain infiltration rate
Maximum rooting depth

Initial soil moisture depletion (as % TA
Initial available soil moisture

DRY CROP

DATA
ikach\CROPWAT\data\crops\FAO\SUGARBET.CRO)

03/04 Harvest: 09/09

late total
50

0.70
1.00
0.60
1.00

160

1.10

OO oOoOoOo

SOIL DATA

(File: untitled)

mm/meter
mm/day
centimeters
%
mm/meter

CROP WATER REQUIREMENTS

ETo station: Czech Hydromete. Ins Crop: Sugar
Rain station: Czech republic Planting da
Month Decade Stage Kc ETc ET

coeff mm/day mm/

beet
te: 03/04

¢ Effrain Irr. Req.
dec mm/dec mm/dec

Apr 1 Int 035 0.84 6. 7 7.4 0.0
Apr 2 Init 035 1.06 10 6 28 78
Apr 3 Deve 036 115 11 S5 101 14
May 1 Deve 056 182 18 2 200 00
May 2 Deve 081 275 27 5 263 12
May 3 Deve 107 3.68 40 b5 278 127
Jun 1 Mid 122 424 42 4 294 130
Jun 2 Mid 122 429 42 9 318 111
Jun 3 Mid 122 451 45 1 313 138
Jul 1 Mid 122 474 47 4 318 156
Jul 2 Mid 122 496 49 6 322 174
Jul 3 Late 117 470 51 g 272 245
Aug 1 Late 1.06 430 43 0 214 216
Aug 2 Late 0.96 3.838 38 8 169 219
Aug 3 Late 0.86 299 32 9 136 193
Sep 1 Late 0.75 220 19 8 74 11.6
528 .6 3375 1928

Cropwat 8.0 Béta Page 2 07/09/11 12:55:37



Priloha 4

Vystup pocitaového modelu CROPWAT 8.0, modul ,,naroky plodiny na vodu* — rajcata



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1

07/09/11 12:59:01



(File: C:\Documents and Settings\All Users\Data apl

Crop Name: Tomato Planting date:

DRY CROP DATA

SOIL DATA

(File: untitled)

Stage initial  develop mid
Length (days) 30 40 45
Kc Values 0.60 --> 11
Rooting depth (m) 0.25 -> 1.0
Critical depletion  0.30 -> 0.4
Yield response f. 0.50 0.60 11
Cropheight (m) 0.6
Soil name:

General soil data:

Total available soil moisture (FC - WP)
Maximum rain infiltration rate
Maximum rooting depth

Initial soil moisture depletion (as % TA
Initial available soil moisture

ikach\CROPWAT\data\crops\FAO\TOMATO.CRO)

01/05 Harvest: 22/09

OO oowu

late total
30

0.80
1.00
0.50
0.80

145

1.05

mm/meter
mm/day
centimeters
%
mm/meter

CROP WATER REQUIREMENTS

ETo station: Czech Hydromete. Ins Crop: Tomat
Rain station: Czech republic Planting da
Month Decade Stage Kc ETc ET

coeff mm/day mm/

May 1 Int 060 195 19
May 2 Int 060 204 20
May 3 Deve 0.60 207 22
Jun 1 Deve 0.69 241 24
Jun 2 Deve 083 293 29
Jun 3 Deve 097 3.60 36
Jul 1 Mid 111 433 43
Jul 2 Mid 116 474 47
Jul 3 Mid 116 468 51
Aug 1 Mid 116 471 47
Aug 2 Mid 116 4.69 46
Aug 3 Late 112 3.93 43
Sep 1 Late 100 294 29
Sep 2 Late 089 215 21
Sep 3 Late 082 160 3.
485

(]

te: 01/05

C

Eff rain Irr. Req.

dec mm/dec mm/dec

NMNonhrMMoRPUDdDwoOwiFkDMWD

~

200 0.0
26.3 0.0
278 0.0
294 0.0
318 0.0
313 47
318 115
322 151
272 243
214 257
169 30.1
136 29.6
83 211
3.8 17.7
19 32
3235 183.0

Cropwat 8.0 Béta

Page 2

07/09/11 12:59:01



Priloha 5

Vystup pocitatového modelu CROPWAT 8.0, modul ,,zavlazovaci plan* — pSenice



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1

07/09/11 13:00:00



DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl ikach\CROPWAT\data\crops\FAO\WHEAT.CRO)
Crop Name: Spring Wheat Planting date: 25/03 Harvest: 01/08
Stage initial  develop mid late  total
Length (days) 30 30 40 30 130
Kc Values 0.30 --> 1.1 5 0.30
Rooting depth (m) 0.30 -> 1.2 0 1.20
Critical depletion  0.55 -> 0.5 5 0.80
Yield response f. 0.40 0.60 0.8 0 0.40 1.15
Cropheight (m) 1.0 0

SOIL DATA
(File: C:\Documents and Settings\All Users\Data apl ikac\CROPWAT\data\soils\FAO\MEDIUM.SOI)

Soil name: Medium (loam)

General soil data:

Total available soil moisture (FC - WP) 29 0.0 mm/meter
Maximum rain infiltration rate 40 mm/day
Maximum rooting depth 900 centimeters
Initial soil moisture depletion (as % TA 0 %

Initial available soil moisture 29 0.0 mm/meter

CROPPING PATTERN DATA
(File: untitled)

Cropping pattern name:

Planting Harvest Area
No. Crop file Crop name date date %

Cropwat 8.0 Béta Page 2 07/09/11 13:00:00



ETo station: Czech Hydromete. Ins

Rain station: Czech republic

Month Decade Stage

Kc ETc

coeff mm/day mm/

Mar 3 Init  0.30
Apr 1 Init  0.30
Apr 2 Init  0.30
Apr 3 Deve 0.38
May 1 Deve 0.67
May 2 Deve 0.96
May 3 Mid 1.17
Jun 1 Mid 1.18
Jun 2 Mid 1.18
Jun 3 Mid 1.18
Jul 1 Late 1.07
Jul 2 Late 0.78
Jul 3 Late 0.48

Aug 1 Late 0.30

050 3.
072 7.
091 9.
120 12
216 21
326 32
4.02 44
410 41
414 41
436 43
416 41
318 31
191 21
121 1.
351

Crop: Sprin
Planting da

CROP WATER REQUIREMENTS

g Wheat
te: 25/03

¢ Effrain Irr. Req.
dec mm/dec mm/dec

5 121 0.0
2 9.3 00
1 28 63
0 101 19
.6 200 16
6 263 63
2 278 164
0 294 115
4 318 97
.6 313 123
.6 318 99
8 322 00
0 272 00
2 21 1.2
9 2943 771

Cropwat 8.0 Béta

Page 3

07/09/11 13:00:00



CROP IRRIGATION SCHEDULE

ETo station: Czech Hydromete. Crop: Spring Wheat

Rain station: Czech republic Soil: Medium (loam)
Yield red.: 0.0 %
Crop scheduling options

Timing: Irrigate at 100 % depletion

Application: Refill to 100 % of field capaci
Field eff. 70 %

Table format: Irrigation schedule

Date Day Stage Rain Ks Eta Depl Ne
mm fract. % %

1Aug End End 00 100 O 6

Totals:

0.0 mm Total
0.0 mm Effec
0.0 mm Total

Total gross irrigation
Total net irrigation
Total irrigation losses

Actual water use by crop 350.7 mm Moist
Potential water use by crop 350.7 mm Actua

Efficiency irrigation schedule - %  Effic
Deficiency irrigation schedule 0.0 %

Yield reductions:

Stagelabel A B
Reductions in ETc 0.0 0.0
Yield response factor 0.40 0.60
Yield reduction 0.0 0.0

Cumulative yield reduction 00 0.0

Planting date: 25/03
Harvest date: 01/08

t IrrDeficit Loss Gr. Irr Flow
mm mm mm mm l/s/ha

rainfall 343.6 mm
tive rainfall 329.6 mm
rain loss 14.0 mm

deficitat harvest  21.1 mm
| irrigation requirement 21.1 mm

iency rain 959 %

C D Season

00 00 00 %
0.80 040 1.15
00 00 00 %
00 00 %

Cropwat 8.0 Béta

Page 4

07/09/11 13:00:00



Priloha 6

Vystup pocitatového modelu CROPWAT 8.0, modul ,,zavlaZzovaci plan* — kukuftice



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo

Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

ikac\CROPWAT\data\climate\klima nedokoneené.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun Rad ETo
hours MJ/m2/day mm/day

16 33 045
26 56 058
40 96 114
5.6 145 293
6.9 184  3.40
7.3 199 352
7.3 19.4 4.07
6.8 16.7 3.93
54 121 242
39 74 1.04
18 37 0.74
15 27 0.41

4.6 111 2.05

MONTHLY RAIN DATA
(File: C:\Documents and Settings\All Users\Data apl

ikach\CROPWAT\data\rain\srazky 2009.CRM)

rmula:
/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta

Page 1 07/09/11 13:01:04



DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl ikach\CROPWAT\data\crops\FAO\MAIZE.CRO)
Crop Name: MAIZE (Grain) Planting date: 26/04 Harvest: 28/08
Stage initial  develop mid late  total
Length (days) 20 35 40 30 125
Kc Values 0.30 --> 1.2 0 0.35
Rooting depth (m) 0.30 -> 1.0 0 1.00
Critical depletion  0.55 -> 0.5 5 0.80
Yield response f. 0.40 0.40 13 0 0.50 1.25
Cropheight (m) 2.0 0

SOIL DATA
(File: C:\Documents and Settings\All Users\Data apl ikac\CROPWAT\data\soils\FAO\MEDIUM.SOI)

Soil name: Medium (loam)

General soil data:

Total available soil moisture (FC - WP) 29 0.0 mm/meter
Maximum rain infiltration rate 40 mm/day
Maximum rooting depth 900 centimeters
Initial soil moisture depletion (as % TA 0 %

Initial available soil moisture 29 0.0 mm/meter

CROPPING PATTERN DATA
(File: untitled)

Cropping pattern name:

Planting Harvest Area
No. Crop file Crop name date date %
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CROP WATER REQUIREMENTS

ETo station: Czech Hydromete. Ins Crop: MAIZE (Grain)
Rain station: Czech republic Planting da te: 26/04
Month Decade Stage Kc ETc ET ¢ Effrain Irr. Req.
coeff mm/day mm/ dec mm/dec mm/dec
Apr 3 Int 030 095 4. 7 51 00
May 1 Int 030 097 9. 7 200 00
May 2 Deve 034 115 11 5 263 0.0
May 3 Deve 059 2.03 22 3 278 00
Jun 1 Deve 0.87 3.01 30 A 294 07
Jun 2 Mid 1.13 396 39 6 318 79
Jun 3 Mid 122 452 45 2 313 139
Jul 1 Mid 122 474 47 4 318 157
Jul 2 Mid 122 497 49 7 322 175
Jul 3 Late 121 4.88 53 g 272 264
Aug 1 Late 100 4.06 40 6 214 192
Aug 2 Late 0.71 287 28 7 169 119
Aug 3 Late 045 158 12 6 99 00
396 0 3110 1131
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CROP IRRIGATION SCHEDULE

ETo station: Czech Hydromete. Crop: MAIZE (Grain)

Rain station: Czech republic Soil: Medium (loam)
Yield red.: 0.0 %
Crop scheduling options

Timing: Irrigate at 100 % depletion

Application: Refill to 100 % of field capaci
Field eff. 70 %

Table format: Irrigation schedule

Date Day Stage Rain Ks Eta Depl Ne
mm fract. % %

28 Aug End End 16.3 1.00 100 30

Totals:

0.0 mm Total
0.0 mm Effec
0.0 mm Total

Total gross irrigation
Total net irrigation
Total irrigation losses

Actual water use by crop 394.5 mm Moist
Potential water use by crop  394.5 mm Actua

Efficiency irrigation schedule - %  Effic
Deficiency irrigation schedule 0.0 %

Yield reductions:

Stagelabel A B
Reductions in ETc 0.0 0.0
Yield response factor 0.40 0.40
Yield reduction 0.0 0.0

Cumulative yield reduction 00 0.0

Planting date: 26/04
Harvest date: 28/08

t IrrDeficit Loss Gr. Irr Flow
mm mm mm mm l/s/ha

rainfall 372.3 mm
tive rainfall 308.6 mm
rain loss 63.7 mm

deficit at harvest ~ 85.8 mm
| irrigation requirement 85.8 mm

iency rain 829 %

C D Season

00 00 00 %
130 050 1.25
00 00 00 %
00 00 %

Cropwat 8.0 Béta

Page 4
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Priloha 7

Vystup pocitatového modelu CROPWAT 8.0, modul ,,zavlazovaci plan* — cukrova fepa



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1
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DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl ikach\CROPWAT\data\crops\FAO\SUGARBET.CRO)
Crop Name: Sugarbeet Planting date: 03/04 Harvest: 09/09
Stage initial  develop mid late  total
Length (days) 25 35 50 50 160
Kc Values 0.35 --> 1.2 0 0.70
Rooting depth (m) 0.30 -> 1.0 0 1.00
Critical depletion  0.50 -> 0.6 0 0.60
Yield response f. 0.50 0.80 1.2 0 1.00 1.10
Cropheight (m) 0.7 0
SOIL DATA
(File: C:\Documents and Settings\All Users\Data apl ikac\CROPWAT\data\soils\FAO\MEDIUM.SOI)

Soil name: Medium (loam)

General soil data:

Total available soil moisture (FC - WP) 29 0.0 mm/meter
Maximum rain infiltration rate 40 mm/day
Maximum rooting depth 900 centimeters
Initial soil moisture depletion (as % TA 0 %

Initial available soil moisture 29 0.0 mm/meter

CROPPING PATTERN DATA
(File: untitled)

Cropping pattern name:

Planting Harvest Area
No. Crop file Crop name date date %

Cropwat 8.0 Béta Page 2 07/09/11 13:01:50



CROP WATER REQUIREMENTS

ETo station: Czech Hydromete. Ins Crop: Sugar beet
Rain station: Czech republic Planting da te: 03/04
Month Decade Stage Kc ETc ET ¢ Effrain Irr. Req.
coeff mm/day mm/ dec mm/dec mm/dec
Apr 1 Int 035 084 6. 7 74 00
Apr 2 Int 035 106 10 6 28 78
Apr 3 Deve 036 1.15 11 5 101 14
May 1 Deve 056 1.82 18 2 200 00
May 2 Deve 081 275 27 5 263 12
May 3 Deve 107 3.68 40 5 278 127
Jun 1 Mid 122 424 42 4 294 130
Jun 2 Mid 122 429 42 9 318 111
Jun 3 Mid 122 451 45 1 313 138
Jul 1 Mid 122 474 47 4 318 156
Jul 2 Mid 122 496 49 6 322 174
Jul 3 Late 117 470 51 g 272 245
Aug 1 Late 1.06 430 43 0 214 216
Aug 2 Late 096 3.88 38 8 169 219
Aug 3 Late 086 299 32 9 136 193
Sep 1 Late 0.75 220 19 8 74 11.6
528 .6 3375 19238

Cropwat 8.0 Béta Page 3
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CROP IRRIGATION SCHEDULE

ETo station: Czech Hydromete. Crop: Sugarbeet
Rain station: Czech republic Soil: Medium (loam)

Yield red.: 0.0 %
Crop scheduling options
Timing: Irrigate at 100 % depletion

Application: Refill to 100 % of field capaci
Field eff. 70 %

Table format: Irrigation schedule

Date Day Stage Rain Ks Eta Depl Ne
mm fract. % %

9Sep End End 0.0 100 0O 48

Totals:

0.0 mm Total
0.0 mm Effec
0.0 mm Total

Total gross irrigation
Total net irrigation
Total irrigation losses

Actual water use by crop 526.4 mm Moist
Potential water use by crop 526.4 mm Actua

Efficiency irrigation schedule - %  Effic
Deficiency irrigation schedule 0.0 %

Yield reductions:

Stagelabel A B
Reductions in ETc 0.0 0.0
Yield response factor 0.50 0.80
Yield reduction 0.0 0.0

Cumulative yield reduction 00 0.0

Planting date: 03/04
Harvest date: 09/09

t IrrDeficit Loss Gr. Irr Flow
mm mm mm mm l/s/ha

rainfall 398.6 mm
tive rainfall 386.0 mm
rain loss 12.6 mm

deficit at harvest ~ 140.4 mm
| irrigation requirement 140.4 mm

iency rain 96.8 %

C D Season

00 00 00 %
120 1.00 1.10
00 00 00 %
00 00 %

Cropwat 8.0 Béta

Page 4

07/09/11 13:01:50



Priloha 8

Vystup pocitaového modelu CROPWAT 8.0, modul ,,zavlazovaci plan* — rajcata



MONTHLY ETO PENMAN-MONTEITH DATA

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech H
Latitude: 49.45

Country: Czech republic
Altitude: 430 m.

Month ~ Min Temp Max Temp Humidity Wind
°C °C % m/s

January -6.3 -2.1 84 4.8
February -65 1.3 86 4.7
March -3.3 55 79 5.0
April 7.2 14.7 64 4.7
May 7.4 15.8 66 4.4
June 9.5 17.3 71 4.4
July 134 20.6 68 4.3
August 132 216 66 4.0
September 10.3 17.4 78 4.2
October 2.1 9.4 86 4.2
November 1.7 7.8 87 4.8
December -5.2 05 89 49

Average 3.6 10.8 7 4.5

ikach\CROPWAT\data\climate\klima 2009.PEM)

ydromete. Ins
°N  Longitude: 15.30 °E

Sun
hours

1.6
2.6
4.0
5.6
6.9
7.3
7.3
6.8
54
3.9
18
15

4.6

Rad

3.3
5.6
9.6
14.5
18.4
19.9
194
16.7
12.1
7.4
3.7
2.7

111

MONTHLY RAIN DATA
ikach\CROPWAT\data\rain\srazky 2009.CRM)

(File: C:\Documents and Settings\All Users\Data apl

Station: Czech republic

Eff. rain method: USDA Soil Conservation Service fo
Peff = Pmon * (125 - 0.2 * Pmon)
Peff =125 + 0.1 * Pmon

Rain Effrain
mm mm

January 25.0 24.0
February 61.0 55.0
March 76.0 66.8
April 23.0 222
May 86.0 74.2
June 113.0 926
July 111.0 913
August 57.0 518
September 220 21.2
October 68.0 60.6
November 43.0 40.0
December 58.0 52.6

Total 743.0 652.3

rmula:

ETo
MJ/m2/day mm/day

0.45
0.58
114
293
3.40
3.52
4.07
3.93
242
1.04
0.74
0.41

2.05

/125 for Pmon <= 250 mm
for Pmon > 250 mm

Cropwat 8.0 Béta Page 1
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DRY CROP DATA

(File: C:\Documents and Settings\All Users\Data apl ikach\CROPWAT\data\crops\FAO\TOMATO.CRO)
Crop Name: Tomato Planting date: 01/05 Harvest: 22/09
Stage initial  develop mid late  total
Length (days) 30 40 45 30 145
Kc Values 0.60 --> 11 5 0.80
Rooting depth (m) 0.25 -> 1.0 0 1.00
Critical depletion  0.30 -> 0.4 0 0.50
Yield response f. 0.50 0.60 11 0 0.80 1.05
Cropheight (m) 0.6 0
SOIL DATA
(File: C:\Documents and Settings\All Users\Data apl ikac\CROPWAT\data\soils\FAO\MEDIUM.SOI)
Soil name: Medium (loam)
General soil data:
Total available soil moisture (FC - WP) 29 0.0 mm/meter
Maximum rain infiltration rate 40 mm/day
Maximum rooting depth 900 centimeters
Initial soil moisture depletion (as % TA 0 %
Initial available soil moisture 29 0.0 mm/meter

CROPPING PATTERN DATA
(File: untitled)

Cropping pattern name:

Planting Harvest Area
No. Crop file Crop name date date %

Cropwat 8.0 Béta Page 2 07/09/11 13:02:42



CROP WATER REQUIREMENTS

ETo station: Czech Hydromete. Ins Crop: Tomat o]
Rain station: Czech republic Planting da te: 01/05
Month Decade Stage Kc ETc ET ¢ Effrain Irr. Req.
coeff mm/day mm/ dec mm/dec mm/dec
May 1 Int 060 195 19 5 200 0.0
May 2 Int 060 204 20 4 263 00
May 3 Deve 0.60 2.07 22 8 278 0.0
Jun 1 Deve 0.69 241 24 1 294 00
Jun 2 Deve 0.83 293 29 3 318 00
Jun 3 Deve 0.97 360 36 0 313 47
Jul 1 Mid 111 433 43 3 318 115
Jul 2 Mid 116 474 47 4 322 151
Jul 3 Mid 116 468 51 5 272 243
Aug 1 Mid 116 471 47 1 214 257
Aug 2 Mid 1.16 4.69 46 9 169 301
Aug 3 Late 1.12 3.93 43 2 136 296
Sep 1 Late 1.00 294 29 4 83 211
Sep 2 Late 089 215 21 5 38 17.7
Sep 3 Late 082 160 3. 2 19 32
485 4 3235 183.0
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ETo station: Czech Hydromete. Crop: Tomato
Rain station: Czech republic Soil: Medium (loam)

Yieldred.: 0.0 %

Crop scheduling options
Timing: Irrigate at 100 % depletion
Application: Refill to 100 % of field capaci
Field eff. 70 %

Table format: Irrigation schedule

Date Day Stage Rain Ks Eta Depl Ne
mm fract. % %

31Aug 123 End 00 1.00 100 43 1
22Sep End End 0.0 1.00 100 14

Totals:

179.6 mm Total
125.7 mm Effec
0.0 mm Total

Total gross irrigation
Total net irrigation
Total irrigation losses

Actual water use by crop  483.8 mm  Moist
Potential water use by crop 483.8 mm Actua

Efficiency irrigation schedule 100.0 %  Effic
Deficiency irrigation schedule 0.0 %

Yield reductions:

Stagelabel A B
Reductions in ETc 0.0 0.0
Yield response factor 0.50 0.60
Yield reduction 0.0 0.0

Cumulative yield reduction 00 0.0

CROP IRRIGATION SCHEDULE

Planting date: 01/05
Harvest date: 22/09

t IrrDeficit Loss Gr. Irr Flow
mm mm mm mm l/s/ha

257 0.0 0.0 179.6 0.17

rainfall 379.1 mm
tive rainfall 317.9 mm
rain loss 61.1 mm

deficit at harvest ~ 40.2 mm
| irrigation requirement 165.9 mm

iency rain 83.9 %

C D Season
0.0 0.0 00 %
1.10 0.80 1.05
0.0 0.0 00 %
0.0 0.0 %

Cropwat 8.0 Béta

Page 4
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Priloha 9

Projekt diplomové prace



Projekt diplomové prace (DP) oboru socialni a kulturni ekologie

1. Jméno studenta, tituly:

Lucie Landova, Bc.

2. Osobni &islo (UCO):

9952

3. Rok imatrikulace na FHS (1ZV) UK (bak. studium, jinak mag. studium):

1.9.2004 (bakalarské studium), 21.3.2008 (magisterské studium)

4. Datum zapisu na katedru socialni a kulturni ekologie FHS UK rozhodné pro datum

obhajoby DP:

19.9.2008

5. Nazvy vSech piedchozich bakalarskych (magisterskych) praci, Skola, obor a rok,
kde a kdy byly obhajeny:

Prezentace regionu Vv muzeu (na piikladu Krkonosského muzea ve
Vrchlabi). Fakulta humanitnich studii UK, obor Studium humanitni vzdélanosti.

2008, Praha

6. Predbézny nazev DP:

Vodni stopa. Metodologie a vypocet vodni stopy procesu péstovani

zemédelskych plodin.

7. Obecny kontext (souvislosti tématu, Sir§i rimec [zasazeni .. do svéta““]):

Vodni stopa (Water Footprint, WFP) je indikator uziti vody zaméfeny na
spotiebu. Koncept vytvoiil vroce 2003 A. Y. Hoekstra a vCR se doposud
nepouziva.

Voda a vyuzivani vodnich zdroji se stava globalnim politicko-strategickym
problémem, zejména vinou jeji nerovnomérné distribuce a spotifeby. MnoZstvi
vody, které mame k dispozici, je ale ovliviiovano také dvéma fenomény moderni
doby — zemédé€lstvim a urbanizaci. Proto se ukazuje, ze konven¢ni ukazatele
vyuzivani vodnich zdroji nejsou dostatecné. Pottebujeme indikator, jenz nam
pomize identifikovat kritickd a citlivA mista naSi spotfeby vody vedouci

K negativnim a mnohdy az fatdlnim dopadiim nejen na spolecnost, ale téz na



10.

11.

ekosystémy a jejich funkce. Pak teprve budeme moci zformulovat efektivni
politické a spoleCenské strategie, které povedou k SetrnéjSimu, udrzitelnému
vyuzivani vodnich zdrojii — a to i v podminkach pokracujiciho popula¢niho ristu a

zvySovani zivotni urovné. Takovym indikatorem je pravé vodni stopa.

Piedmét zkoumani (vlastni pifedmét prace [zasazeni ,.do v&dy*]):

Predmétem vyzkumu je indikator udrzitelného vyuzivani vodnich zdroju,
tzv. vodni stopa (WEP). JelikoZ jde o koncept, ktery se dosud v CR nepouziva,
bude soucasti prace zjiSténi dostupnosti datovych zdroji pro vypocet WFP a navrh
datové a metadatové zakladny potiebné pro vypodet v podminkach CR. Prace
aplikuje a pilotné ovéfi metodu vodni stopy pro podminky CR a poskytne prakticky
nastroj pro leps$i management vodnich zdroji v CR. Vypodet vodni stopy bude
konkretizovan na ptikladu vodni stopy procesu péstovani vybranych zemédélskych

plodin.

Hlavni vstupni hypotéza nebo hypotézy (2—4 na vybér); pro praci 1-2, mozno vSak

formulovat vyzkumné otazky, event. jen vyzkumny problém:

Ceska republika se nachazi v oblasti mirného vodniho stresu. Méla by si
proto v co nejsirsi mife vystacit s vlastnimi vodnimi zdroji, ptipadné virtualni vodu
importovat. Vezmeme-li v tivahu, Ze zem&dé€lstvi se podili plnymi 85 % na celkové
vodni stopé lidstva, bude nds zajimat, jakd je vodni stopa zemédélskych plodin,
které tvoii hlavni vyvozni artikly Ceské republiky, a jak velkd je tato stopa

V porovnani s tymiz komoditami v jinych statech svéta.

Metodologicky postup: metody a techniky. které budou v praci pouzity:

- ReSerSe dostupné literatury a jinych zdroji
- Analyza datovych zdroja
- Kvantifikace tokl vodni stopy pomoci tzv. Penman-Monteithovy kombina¢ni

rovnice a pocitacového modelu CROPWAT 8.0

Cil DP (kromé& ovéfeni hypotéz a teoretického pfinosu napt. prakticky prinos,

vypracovani metodologie, zdklad pro fe$eni problémi v praxi atd.):

- Zjistit stav stavajiciho poznani v oblasti problematiky WFP



12.

13.

14.

- Aplikovat a pilotné ovéfit metodu vodni stopy pro podminky CR a poskytnout
prakticky nastroj pro lepsi management vodnich zdroji v CR

- Zjisténi dostupnosti datovych zdrojia pro vypocet WFP a navrh struktury datové
a metadatové zakladny potfebné pro vypocet

- Vypocet WFP vybranych zemédélskych komodit — pSenice, kukutice, cukrova

fepa a rajCata

Cim budou rozsifeny dosavadni znalosti (védeckd .ptidana hodnota DP):

JelikoZ je vodni stopa indikatorem, ktery se v Ceské republice doposud
neuziva, bude hlavnim pfinosem prace uvedeni do problematiky tohoto konceptu,

ktery poskytuje novy pohled na hospodateni s vodnimi zdroji.

Prace poskytne navrh Ceské terminologie, zanalyzuje data nezbytnd pro
vypocet vodni stopy a navrhne metodologii pro vypocet vodni stopy zemédelskych
plodin pro konkrétni podminky Ceské republiky. Vystupem prace bude vypocet
vodni stopy vybranych zemédélskych plodin (pSenice, kukutice, cukrové fepy a

rajéat), které jsou hlavnim vyvoznim artiklem Ceské republiky.

Jaké bude (bude-li) jejich teoretické zobecnéni a piinos:

Vodni stopa poskytuje novy pohled na hospodateni s vodnimi zdroji —
kategorizace virtualni vody na zelenou, modrou a Sedou umozni lepsi porozuméni
funkci ekosystémovych sluzeb a umozni efektivnéji odhalit kritickd mista nasi

vodni spotieby.

Struktura DP (predbézny obsah — ndzvy oddild a kapitol):
1. Uvod

2. Teoreticka Cast

2.1.Virtudlni voda

2.2 Koncept vodni stopy

2.3.Vypocet vodni stopy
2.3.1. Vodni stopa procesniho kroku
2.3.2. Vodni stopa vyrobku
2.3.3. Vodni stopa geograficky vymezené oblasti
2.3.4. Vodni stopa spotiebitele
2.3.5. Vodni stopa narodni spotieby
2.3.6. Vodni stopa podniku



2.4 Hodnoceni udrzitelnosti pomoci indikatoru vodni stopy
2.5.Spektrum odpovédi na vodni stopu
3. Prakticka cast
3.1.Pfedmét a cile vyzkumu
3.2.Metodika
3.3.Datova zakladna
3.4.Vypocet vodni stopy psenice, kukufice, cukrové fepy a rajcat

4. Zavér
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