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INTRODUCTION

Due to the limited availability of water resources in our country and the increasing demand for
water across all sectors, it has become imperative to utilize existing water resources in the most
economical manner. The most critical factor in water resources management is the prevention
of losses during water conveyance and distribution in agricultural irrigation, as well as the
reduction of excessive water demand risks in irrigated areas. Therefore, ensuring the sustainable
use of soil and water resources while preserving them for agricultural purposes, along with the
effective operation and management of both existing and future irrigation projects, is of great
importance.

The economic and social benefits expected from irrigation projectsicafi only be achieved
through proper operation and irrigation management. For ‘thiS. reason, the planning,
implementation, monitoring, and assessment of general irrigation planning in irrigation network
management are of great importance in terms of irrigation management.

General Irrigation Planning aims to identify the crop varieties to be cultivated in the irrigation
area and their respective areas, determine the water requitements accordingly, and compare
them with the facility capacities and the available sourcey in order to take timely measures
against possible problems.

In irrigation areas commissioned by DSI, plannéd water distribution studies based on farmer
demands include general irrigation planning before€ the irrigation season, water distribution
programs during the irrigation season, and preparation of planned water distribution application
reports at the end of the season, assessing the water distribution performance.

Consequently, in order to regulate water distribution, especially with respect to operational
activities, general irrigation planninggmust be prepared, and water distribution programs must
be developed and implemented in-evegy irrigation project that has been commissioned.



1. GENERAL IRRIGATION PLANNING

As the first stage of planned water distribution, General Irrigation Planning aims
to determine the crop varieties and planting areas within the irrigation area, estimate the
water requirements accordingly, and identify necessary measures against potential
problems by comparing them with facility capacity and the available water resource.

For the irrigation facilities transferred to other institutions/organizations, based
on the general irrigation planning prepared, a “Water Usage Protocol” (Annex 1) is
signed every year before the irrigation season between our Regional Directorates and the
relevant institution(s).

The general irrigation planning for transferred schemes, together with the water
usage protocols, must be submitted to the Department of Operation’and Maintenance no
later than the first week of May.

In order to carry out the general irrigation planning, the required data are
collected and evaluated through “Irrigation Declaration Forms” (Annex 2). Based on
this information, planning is made and necessary measures are taken against potential
problems.

The Irrigation Declaration Form is‘a document completed by the farmers who
will carry out irrigation, submitted to theAdministration (to DSI in irrigation projects
operated by DSI, or to the transferee institution/organization in transferred projects)
before the irrigation season. It contains information on the location, size, and crop variety
of the land to be irrigated throughout the season, and it includes obligations regarding
irrigation. It must be obtained from all water users.

Areas not declared through the irrigation declaration form but expected to be
irrigated, based on the obseryations and experience of the operation engineer or other
operation staff, are also included in the planning to determine the total planned irrigation
area. The entire irrigated area'is then plotted on operation maps according to the crop
pattern.

1.1. DETERMINATION OF CROP IRRIGATION WATER (u-r)
REQUIREMENT

Based, onvthe estimated crop pattern in the are to be irrigated, taking into account
previous practices and information obtained from irrigation declaration forms, the crop
water requirement is determined, and consequently, the total irrigation water requirement
of the'irrigation area is calculated.

Ifirrigation scheme is operated by DSI: for irrigation areas below 250 ha, one
Table 1'is prepared for each main canal, for irrigation areas above 250 ha, one Table 1
is/prepared for each secondary canal, and from these, one Table 2 is prepared for the
entire irrigation scheme to calculate the irrigation water requirement.

If the entire irrigation scheme has been transferred to a single institution /
organization, one Table 1 is prepared to determine the irrigation water requirement.

If the irrigation scheme has been transferred to multiple institutions /
organizations, one Table 1 is prepared for each transferee. In partially transferred
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irrigations, one Table 1 is prepared for each transferee institution/organization, and one
Table 1 is prepared for the non-transferred section. The prepared Table 1s are then
consolidated into Table 2, from which the irrigation water requirement of the entire

irrigation area is determined.

TABLE 1 IRRIGATION WATER REQUIREMENT BASED ON PLANNED CROP PATTERN

Name of Irrigation: Name of Institution/Organization :

Name of Canal/Pipeline

Cultiv Cultiv
Crop Type ation ation
Area) Ratio

Ny
Crop Irrigation Water Requirement; uer (r'nm)

L

(ha) (%)* | APR

MAY | JUN | JUL AUﬁ SEP | OCT

TOTAL

TOTAL

Net Irrigation: Water Request (hm?)

Farm Irrigation Water Request (hm?)
(Field irrigation efficiency....)

Gross Iirigation Water Request
(hm?) (Conveyance efficiency....)

REMARKS and RECOMMENDATIONS:

* Cultivation Ratio: Considering all cultivated crops (I+11+... etc.), the total shall not exceed 100%.




TABLE 2.........uceeeeununnen. IRRIGATION WATER REQUIREMENT OF THE IRRIGATION AREA

Name of Institution/Organization:

Name of Canal/Pipeline:

Monthly Gross Irrigation Water Requirement (hm?®)

APR MAY JUN JUL AUG SEP OCT
Institution/Organization A*
Institution/Organization B*
L . .
DSI Operation**
E
F
T
B
A
N
K
Total Gross Requirement

LEFT BANK GROSS IRRIGATION

WATER REQUIREMENT
(Conveyance Efficiency....)

Institution/Organization C*
Institution/Organization D*
R Institution/Organization A*
I Institution/Organization E*
G
H
T
B
A
N
K
Total Gross Requirement

RIGHT BANKSGROSS IRRIGATION

WATER REQUIREMENT
(Conveyange Efficiency.....)

TOTAL GROSS IRRIGATION
WATER REQUIREMENT OF THE
IRRIGATION AREA

*In irrigation schemes operated entirely by DSI, the name of the canal determined according to the criteria

shall be indicated in this section.

** To be included in partially transferred irrigation schemes.

After determining the water requirement of the irrigation area, the identified requirement
is compared with the available water source in order to avoid any shortage during the irrigation
season, and the necessary measures are taken accordingly.
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1.2. CALCULATING CROP IRRIGATION WATER (u-r) REQUIREMENT

Monthly irrigation water requirements of each crop can be calculated using the
Cropwat package program based on the Penman-Monteith method. However, here the
calculation of crop water consumption will be explained according to the Blaney-Criddle
method, which is still in use at DSI.

Determination of Net Irrigation Water Request

For determining the net irrigation water request, the book *“€rop Water
Consumptions and Irrigation Water Requirements in DSI Irrigation Projects”,
prepared according to the Blaney-Criddle method, is utilized.

From this book, the April (u-r) value for the crop to be planted is taken and
written in place of the C; value in Table 7. For each crop typ€, the monthly irrigation
water demand (D) is calculated by multiplying the (u-r),value (C1) of that crop with
its cropping percentage (b1) within the irrigation area. The irtigation water demands of
all crops planned to be cultivated in the irrigation area are calculated in this way for April
and summed up (D1 + D2+ D3 +.............. + D), and the total is written in Table 7 as the
E1 value. The total crop water requirement for April, expressed as E1 in Table 7, is
multiplied by the total irrigated area (A) in decares, gonverted to m?, then to hm?, and
written as the Fi value. The F1 value represents the April net irrigation water demand
for the crop in question. This process is repeated. for each crop and for each month of the
irrigation season. All values found for each menth are then summed up (F1 + F2 + F3+
........... + Fn) to obtain the total net irrigation water demand (F) for the entire
irrigation area, expressed in hm?.

Determination of Farm Irrigation Water Requirement

Field Irrigation Efficiengy; the ratio of the soil water holding capacity at a certain
depth in the field to the water'teleased from the field turnout (field head) Of the water
supplied to the field, part is'stoted in the plant root zone, part percolates below the root
zone, and the remaining part 1s lost through surface runoff.

These losses wvary depending on soil content, land leveling conditions, and
irrigation methods (Tables 3 and 4). In order to meet the crop water requirement through
irrigation, an additional amount of water sufficient to compensate for these losses must
be applied. For'this'purpose, the field irrigation efficiency value is required.

Table3. Losses and field irrigation efficiency values according to soil content classes

(1) Light Content | (m) Medium Conten| (n) Heavy Content
% % %

Surface carry loss 5 10 25
Infiltration loss to deep 35 15 10

soil

Farm canal loss 10 15 5

Field irrigation 50 65 60
efficiency




Table 4. Field irrigation efficiencies according to irrigation method and soil content

Free Furrow
. .. floodin and Check Ponding (%)
Soil Condition (Surfacg) Border flooding 5
Irrigation | Irrigation (%)
(%) (%)
. Leveled 45 40-50 60 70
%)OI;;EI':: Unleveled 30 35 40-50 :
Undulating 20 20-30 - -
steep
Leveled 55 65 70-75 70
(m) Unleveled 45 55 50-60 ;
Medium =77 4 1o 35 35 4 :
ndulating
Content steep
Leveled 50 65 60 60
(m) Heavy |7 cveled 45 35 40-50 :
Content Undulating 30 30 - -
steep

In calculating the farm irrigation water réquirement within the irrigation area, the
average field irrigation efficiency values given in Table 5 are used. For each crop, the
monthly net irrigation water requirement (F1) caleculated in Table 7 is divided by the field
irrigation efficiency applicable to the irrigation scheme (given in Table 7) to obtain the
monthly farm irrigation water requirement. This process is repeated for each crop
and for each month of the irrigation season. The values obtained for all months are
summed up (G1+ G2+ Gz +..........4... + Gy) to calculate the total farm irrigation water
requirement (G) for the entire irrigation area, expressed in hm?.

Table 5. Average field irrigation‘efficiency values by Irrigation Method

Irrigation system Field irrigation efficiency (%)

Surface irrigation 30— 80
Sprinkler irrigation 65— 80
Drip irrigation 85-95

Determination of Gross Irrigation Water Demand

In ordeér to determine the gross irrigation water requirement, the losses in water
conveyance and distribution canals must be known. The water losses in conveyance and
distribution canals occur through infiltration and evaporation. To compensate for these
losses, the water conveyance efficiency value must be determined.

Water conveyance efficiency is the ratio of the amount of water delivered to the
irrigated land to the amount of water taken into network from the source, and it indicates
the losses at conveyance and distribution canals. Water conveyance efficiency varies
depending on the characteristics of the facility. The average conveyance efficiency
values determined according to the physical characteristics of the irrigation facility are
given in Table 6.
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Table 6. Average conveyance efficiency values according to the physical characteristics ' 4 /‘
of the irrigation facility o \ o
L4
Conveyance Type Water Conveyance Efficiency (%) ‘\ >
Earth canal 70
Concrete lined canal 85 \
Canalette and Concrete Canal 95 ( »
Combined *. '
Canalette 97
\
P ized Pipeli 100
ressurized Pipeline ( L

In the calculation of the total gross irrigation water, rengrJnent for the irrigation
area, the average water conveyance efficiency values given in Fable 6 are used. In Table
7, the monthly farm irrigation water requirement (G1) values,calculated for each crop are
divided by the appropriate water conveyance efficiency¥determined according to the
physical characteristics of the irrigation network given in Table 6, to obtain the monthly
gross irrigation water requirement. This process is gepeated for each crop and for each
month of the irrigation season. The values found fo all'months are summed (Hi + Hz + H3
+ ... + Hp) to obtain the total gross irrigation Watertequlrement (H) for the
entire irrigation area, calculated in hm?. \

Based on the crop water requirement estimated from the crop pattern derived from
irrigation declaration forms and previous applications in the area planned to be irrigated,
the sequence of steps to be followed for determining the gross irrigation water requirement
of the irrigation area is given below xplained in detail in Table 7, while an example of
the application is provided in Tal&s 9 and 10.

b |

Di= Cixbi /100
Ei= D+ +D}+ ................ + Dy

%\;AXIO/IOOOOOO

F— H+F2+F3+ ................ +Fa
Gi / F1 /0,6 (Field irrigation efficiency, Table 5)
“!= Gi+ G2+ G3+ s + Gn
\H1 = (G1/0,9 (Conveyance Efficiency, Table 6)
H= Hi+H+Hz+.............. + Ha
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Table 7. Irrigation Water Requirements Based on Planned Crop Pattern 2014 ‘/\
. . ’
Name of Irrication: Name of Institution/Organization: W
& : Name of Canal/Pipeline: ~
&
Cultivation Cultivai Crop Irrigation Water Requirement; u-r (mm)
Crop Type | Area (ha) uﬁ;?olon TOTAL
April | May | June |July | August |September (&ber
Ci =y
EXAMPLE ap b1 (4 Sum of
Dy \l y this row
0)) \}v
EXAMPLE as b, ( \ Sum of
D, J this row
A * 2 Sum of
{ {&\ this row
\X
y N Sum of
’ » this row
Cn ‘\ [ S
EXAMPLE an bn D \ Sum of
N 3 this row
L4
TOTAL A B| Ei|NE:l" Es | OM E
\%
Net Irrigation Water Requirement Fi | ) F3 Fa F
(F),(hm?)
Farm Irrigation Water Requirement \G
(G). () oy G| G G €
Field irrigation efficiency 60% [ »
Gross Irrigation Water Requi M
ross Irrigation Water Requireme )
(hm?) ?}“ Hi| H:| H;
Conveyance efficiency 90%"

A: Cultivation Ar (&{

B: Cultivation Rafio’ Considering all cultivated crops (I+11+... etc.), the total

shall not, eXcsed 100%.

: o
C: Value af -r) for April for the crop in question, taken from the book Plant Water
Con!ur'n tion and Irrigation Water Requirements in DSI Irrigation Systems.

\ £
D:N water consumption value for April for the crop in question (mm).

E: Total crop water consumption requirement for all crops in the irrigation area (mm).

+ F: Total net irrigation water requirement for the entire irrigation area (hm?).

L\
(o
O

‘00

7

G: Total farm irrigation water requirement for the entire irrigation area (hm?).

H: Total gross irrigation water requirement for the entire irrigation area (hm?).




Table 8. Irrigation Water Requirements Based on Planned Crop Pattern

2013

Name of Irrigation: Menemen Name of Institution/Organization: Menemen Left Bank Irrigation Union¢
Irrigation Canal Name : Left Main Canal
Cultivat/Cultivatio Crop Irrigation Water Requirement; u-r (mm)
Crop Type ion | n Ratio TOTAL
/(\;2? (%) | April | May | June | July |August| Septémber|October
— G 245 41,53% 72,63 0,00 0,00 0,00 \.obo 0,00
’ 1,02% 1,78 0,00 0,00 0,00 (L) 0,00 0,00 2,79
St 11800 7214 0,00 18,60 | 83,60(154,65 164,141:#, 78,22 0,13
0,00 13,42 | 60,31]111,57| 11841 56,43 0,09 360,23
- 551 5.99 0,00( 30,23 (143,23(187,24 115}75’ 0,00{ 0,00
’ 0,00 1,81 8,58| 11,22 ﬁy3 0,00{ 0,00 32,14
o . Praslu G 1.22 0,00 0,00 0,00| 54,8 0,78 87,70/ 19,91
0,00; 0,00 0,00| 40y 1,35 1,07 0,24 3,34
Vineyard . 4.39 0,00| 21,80 128,6? l4’h,8§ 0,00 0,00 0,00
’ 0,00; 0,96 5,65 k?,84 0,00 0,00 0,00 8,44
Fruit-Sapling o 208 0,00 53,73 173,%’97,82 161,73 85,08/ 13,92
0,00 1,127 18,6 411| 3,36 1,77\ 0,29 14,25
Vegetable = 355 0,00 27, 131,%3 161,18 46,35 0,00 0,00
0,00 0,98 486 5,72 1,64 0,00 0,00 13,20
Forage Crops o 125 0,00 77,21 {179,00(215,93|201,21 134,50 59,44
0,00 0,9 223 2,69 2,51 1,68 0,74 10,82
G . 6.72 0,0a\j3,71 90,20(117,11| 37,12 0,00 0,00
’ gooq 0,92 6,07 7,88 2,50 0,00 0,00 17,36
T o 01 4»- 0,00/ 10,05 | 136,74|167,61| 153,57 98,48| 37,85
\K 6,00 0,02 0,21 0,26| 0,23 0,15 0,06 0,92
G 10 Og. 0,00 53,73 [173,29(197,82| 161,73 85,08 13,92
(4 ’, 0,00; 0,03 0,11 0,12| 0,10 0,05| 0,01 0,42
TOTAL 16 357 100,00 1,02| 21,99 | 91,62|146,07|140,64 61,15 1,43 463,91
(l\:]etal)rrigation Water,Requirement 0,17 3,60 | 14,99 23,89| 23,00 10,00 0,23 75,88
m
Farm Irrigation‘'Water Requirement
(hm?) 0,28 5,99 | 24,98 39,82| 38,34 16,67| 0,39 126,47
Field irrigation efficiency
60%
ﬁ]ﬁi)sc'gﬁfg’;n‘é‘f;ﬁ(Seer?é‘;rggj’”t 031| 666 | 27,75 44,24| 42,60 18,52| 043 | 140,52

' Cultivation Ratio: Considering all cultivated crops (I+1+... etc.), the total shall not exceed 100%.

2 Value of (u-r) for April for the crop in question, taken from the book Plant Water Consumption and Irrigation Water

Requirements.

3 For grains, it is the product of the April (u-r) value and the planting rate (41,53*2,45/100=1,02).




Table 9. Irrigation Water Requirements Based on Planned Crop Pattern

2013

Name of Irrigation : Menemen Name of Institution/Organization: Menemen Right Bank Irrigation
Irrigation Union. Canal Name : Right Main Canal
Cultivatio| Cultivat Crop Irrigation Water Requirement; u-r (mm)
Crop Type n Area ion TOTAL
(ha) I?o?t)l? April | May | June | July |August|September October
(o]
i 41,53 | 72,63 0,000 0,00f 0,00 *.D{)O 0,00
Grain 37 0,63 7
0,26 0,46/ 0,00f 0,00 0,00 Y 0,00 0,00 0,72
0,00 | 18,60| 83,60|154,65| 164, h 78,22 0,13
Cotton 2 880| 48,85
0,00 9,09| 40,84| 75,54 SEQ 38,21 0,06 | 243,91
0,00| 30,23[143,23] 187,24] 175,76 0,00/ 0,00
Corn 1037, 17,59
0,00 5,32| 25,19 32,93 ‘y,g‘l 0,00 0,00 94,35
i 0,00 | 21,80(128,65| 44, > 0,00 0,00 0,00
Vineyard 428 7,26
0,00 1,58| 9,34|48,04| 0,00 0,00 0,00 13,96
) ) 0,00 | 53,73 173;2 1‘97,52 161,73 85,08 13,92
Fruit-Sapling 233 3,95 7
0,00 212| 6,85 )7,82 6,39 3,36 0,55 27,09
0,00 | 27,51|13713{ 161,18| 46,35 0,00 0,00
Vegetable 780 13,23
0,00 3,641 W §, 4| 21,32 6,13 0,00 0,00 49,24
0,00 | 7721 17§,00 215,93 201,21 134,50| 59,44
Forage Crops 93 1,58
0,00 1,25"? 282 341 3,17 2,12 0,94 13,68
) ) 0,00 | 10,05|136,74| 167,61| 153,57 98,48| 37,85
Citrus fruit 81 1,37
0,00 0,14 1,88 230 2,11 1,35 0,52 8,30
O,®\ 13,71 90,20(117,11| 37,12 0,00 0,00
Orchard 61 1,03
,QO 0,14| 0,93 1,21 0,38 0,00 0,00 2,67
) . 1,83 | 128,30( 164,28| 127,44| 37,36 0,00 0,00
Onion 33 0,56( s )
N 001 0,72| 0,92 0,71 0,21 0,00 0,00 2,57
&\ 0,00 | 26,02|107,00| 186,74 78,09 0,00 0,00
Sunflower 36 0,
& , 0,00 0,16] 0,65 1,14, 0,48 0,00 0,00 2,43
) i . A 0,00 | 53,73|173,29|197,82| 161,73 85,08| 13,92
Olive 19( )3,34
- } 0,00 1,801 5,79| 6,61 5,40 2,84 0,47 22,91
TOTAL 5896 | 100,00 0,27 | 26,37|113,35| 156,04 | 135,37 47,89 2,54 | 481,83
Net Irrigation Water Requirement 0,02 1,55 6,68/ 9,20 7,98 2,82 0,15 28,41
(hm?)
Farm Irrigation Water
Requirement (hm?) 0,03 259 11,14| 15,33| 13,30 4,71 0,25 47,35
Fieldyirrigation efficiency 60%
Gross Irigation Water 003| 288 12,38/ 17,04 14,78 523 028 | 5261
Requirement (hm?) ’ ’ ’ ’ ’ ’ ’ ’
Conveyance efficiency 90%
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Table 10. Menemen Irrigation According to Planned Crop Pattern Irrigation Area Way~
Requirements ¢\ o
Name of Monthly Irrigation Water Requirement (hm?®)
Institution/Organization/ otal
Canal April | May | June July August | September cher
MENEMEN LEFT 4
BANKL.B./Menemen | 0,31| 6,66 | 27,75| 44,24 4260| 1 43| 140,52
Left Bank Main Canal r
—
m
M
_|
o rS
=
S
r

MENEMEN RIGHT
BANK R.B./Menemen
Right Bank Main Canal

0,03

2,88

7,04

14,78

5,23

0,28

52,61

MNVE LHOIY

MENEMEN TOTAL
IRRIGATION W.
REQUIREMEN

IRRIGATION

0,40 11,22 47,21
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1.3. DETERMINATION OF WATER SOURCE

Within the scope of general irrigation planning studies, after determining the
water requirement of the irrigation area, it is of great importance to compare the
determined irrigation water requirement with the adequacy of the available resource in
order to prevent any difficulties during the irrigation season and to take the necessary
measures before the irrigation season.

Therefore, if there is a reservoir serving the irrigation area, after determining the
amount of water available in the reservoir in the month in whichthe'planning is made,
the amount of water that can be used from the reservoir during the irrigation season is
estimated by taking into account the probable flows, evapotation losses, and dead
storage.

If there is no reservoir supplying water to the irrigation network, the amount of
water that can be supplied to the network is estimated by taking into account the current
situation of the river or source supplying water to the.network, long year flows, and rainy
and dry periods.

The irrigation water requirements caleulated for each tertiary connected to the
secondaries are tabulated with monthly flow#values (L/s) and tertiary capacities (Table
11). By comparing the water requirementssand eapacities of the tertiaries, the extent to
which the requirement will be met is specified in the remarks column. Again, in Table
11, the monthly requirements of the tertiaries are aggregated to determine the monthly
water demand of the secondary. By comparing the secondary capacity with the total
requirements, it is specified in the rémarks column whether the rotation is sufficient to
meet the requirement. Thus, tables.for all secondaries are prepared.

Table 11. Water requirement,0f the right main canal Y-1 secondary irrigation area

z MO MY WATER REQUIREMENTS  L/s
Canal =
g , REMARKS
Name S 3 {
8 Apl} Azy June July August |September | October
]
T-1 120 2" 2 45 8 68 26 2 | Sufficient
- | \gv‘ 7 7
T-2 B0y 07| 24 | 40 79 58 20 2 | Sufficient
T-3 . ‘1¥ 13 | 30 61 90 80 50 7 | Sufficient
T-4 W20 9 | 28 52 85 78 35 4 | Sufficient
30% restriction in
T-5 (@™ y | 1200 0 | 11 77 | 171120 | 175/120| 76 0 e 7tk month
v 32% restriction in
\ the 8th month
TOTAL 600 | 44 | 220 | 275 452 404 207 15 | Sufficient
YlGross | 5001 46 | 232 | 280 | 476 425 218 15 | Wesn
Water conveyance
Requirement efficiency is
taken as
95%.

Water conveyance efficiency is taken as 95%.

In addition to the secondary canals, the water requirements of sub-tertiary and
direct intakes connected to the main canal are also made into a table (Table 12). Since
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the sum of the monthly requirements of the secondary, sub-tertiary and direct intakes
connected to the main canal constitutes the monthly requirement of the main canal, this
is compared with the main canal capacity, and the condition of the main canal is indicated
in the “Remarks” column. If there are two or more main canals in the irrigation area, the
same procedure is applied for the other main canals and a table is prepared.

Table 12. Water requirement of the right main canal irrigation area

7
o MONTHLY WATER REQUIREMENTS L/s )
Canal g2 #| REMARKS
Name % d April May June July August | September Octob\. J
- L
Y-1 500 46 232 289 476 425 218 ( & Sufficient
y 4
Y-2 750 182 275 441 733 595 240 ( v Sufficient
\ ’l 14% restriction in
Y-3 450 215 | 449 | 450 | 450 ML 35 e 7th month
N 6% restriction in the
\\ 8th month
)4
Y -4 900 217 380 550 800 737 1320 9 Sufficient
A
T-1 120 15 28 43 112 97 1 “y 37 3 Sufficient
T-2 100 | 12 24 | 40 94 | !1{ 23 Sufficient
03 100 | 8 2 | 39 89‘\\ 77 25 Sufficient
04 100 8 25 41 91 79 21 Sufficient
TOTAL 3020 | 488 1201 | 189 2845 | 2541 1203 70
Right Main
Canal Gross | 3000 | 514 | 1264 Qz' 2995 | 2675 | 1266 74 g;’fnv.eyance
Water OICIency
Requirement A" 95%

By summing the total ‘irrigation water requirements of the main canals, the
irrigation water requirement of the entire irrigation area is determined. This is compared
with the water source to.detérmine whether it is sufficient to meet the requirement (Table
13).

Table 13. Flowsbased irrigation water requirement of irrigation A.

A
= l‘h Requirement (m?/s)
Canal ) f' REMARKS
Name E.J' April May June July August | September | October
. M .“

Ié;%lht %500 | 0,514 | 1,264 | 1992 | 2995 | 2,675 | 1.266 | 0,074 Sufficient
Iézgallvlal 3,50 | 0,489 | 3,086 | 1,548 | 3,502 | 3,707 | 1,329 | 0,014 Sufficient
TOTAL 6,50 | 1,003 | 4,350 | 3,540 6,497 6,382 2,595 | 0,088 Sufficient

1.3.1. In case of sufficient water source

If the water source is found to be sufficient, the facilities are examined in terms
of capacity and planning proceeds.
12



a) In the initial evaluation, if the capacities of all facilities (main, secondary and
tertiary) can meet the water requirements, no issue arises. This does not require
any changes in the calculated water requirements and the prepared tables for this
crop pattern.

b) However, if the capacities of the facilities (main, secondary and tertiary) are
insufficient to meet the water requirements, it is investigated -whether the
deficiency arises from overlooked issues during the project or censtruction phase,
or from the crop pattern itself. If the deficiencies arising from the project can be
remedied before the irrigation season, efforts are made.to resolve them as soon
as possible. If they originate from the crop pattern and eannot be compensated
even by making use of the tertiary freeboard, then water restriction or crop
restriction is considered.

e If the capacities of the main canal and secondary canals are sufficient, but
some of the tertiaries are inadequate,

a) For tertiaries whose canal capacities ,cafi - meet up to 75% of the total
requirement, the needs are reduced.in proportion to the limiting ratio. The
table specifies the months and the @amount of water to be supplied.

b) For tertiaries whose canal capacities meet less than 75% of the total
requirement (e.g., 60%), crop restriction is considered.

At the tertiary level, ‘the. following measures are taken regarding water
restriction and crop restriction:

If 75% of the total water requirements calculated for the crop pattern
in the irrigation area can be met, research has shown that a 25% deficit in
water does notssignificantly affect crop yield; therefore, no change is made
in declarations or the crop pattern. In practice, irrigation is carried out with
25% restricted water supply through planned water distribution.

In thiskease, in tertiaries where restricted irrigation will be applied, it is
enSured that farmers are informed about the need to use water very
catefully and about in which months and to what extent the limitation will
bevapplied, thus enabling them to take precautions in advance (such as
adopting appropriate irrigation methods, field preparation, and preparation
of farm ditches, etc.).

If the tertiary capacity supplies less than 75% of the total water
requirement, additional water is sought from other sources. If this is not
possible, crop area restriction must be applied since insufficient water will
affect yield. In implementing such restriction, the new crop pattern must be
designed to ensure that 75% of the water requirement will be met (i.e., 25%
restricted irrigation), and the tables are rearranged accordingly. Any
restriction at the tertiary level is announced to the farmers in due time by
DSI or the institution/organization operating the scheme.

13



e If the main canal capacity is sufficient but some secondary canals are
inadequate:

a) Restriction is applied in accordance with the secondary canal capacity. If this
restriction meets 75% of the total requirement, restricted irrigation will be
practiced. If not, crop area restriction is considered.

b) Since restriction in a secondary canal affects all tertiaries connected to it,
water requirements in each tertiary are reduced in line with thedimiting ratio.

c) If, in addition to this, some tertiaries are further limiteéd.by their own
capacities, the limiting ratio in such tertiaries may exceed 25%, requiring crop
area restriction.

e If the capacity of the main canal can meet 75% of the total needs of the
secondaries, sub-tertiaries, and direct intakes connéeted to it, the limiting ratio
is applied to all of them and the tables are revised.

e If the limiting ratio in the main canal due to capacity exceeds 25%, crop
restriction must be applied across the whole aréa. In such cases, the Operation
Engineer organizes meetings with farmers, water user groups, and agricultural
organizations. During these meetings, inférmation is provided about crop restriction
due to capacity limitations, and a newscrop pattern is designed according to the
scheme capacity, followed by replanning.

1.3.2. In case of insufficient water source

If the water source does notumeet the demand, regardless of the scheme capacity,
the extent to which the demand canbe met is determined. If the water is supplied from a
storage facility, the months and ratios of restriction are determined. If the source is a
river, the limiting ratios arescalculated for the months when the flow is insufficient. In
both cases, the requirements are revised in the tables according to the planned restriction.

Based on thelimitifig ratio arising from source insufficiency, water restriction or
crop restriction is decided, and the necessary measures are taken, as explained above for
capacity deficiencies:

As statedyabove in various aspects, the most appropriate course of action is
adopted according to the water source and facility capacities, in order to obtain the
maximum benefit from both the water and the facility. To ensure the implementation of
this general plan, the Operation Engineer organizes meetings with farmers, water users’
groups, and, when necessary, administrative and agricultural organizations to provide
information about the plan. The necessary measures are taken within the operation
accordingly.

Particular attention must be paid to irrigation planning in areas where rice paddy
cultivation is practiced, due to the difficulties posed by rice paddy. Problems likely to
arise during implementation must be addressed through precautionary measures taken in
advance. In this regard;

e In cases where irrigation water is insufficient due to drought or other reasons; the
14



available water shall primarily be allocated to orchards and hoeing crops, however,
rice paddy shall be permitted only to the minimum extent according to the remaining
amount of water after these crops, or shall not be permitted if the water is insufficient.

e In years when normal water resources are available, the rice paddy cultivation ratios
envisaged during the planning shall be taken as the basis for rice paddy irrigation,
and accumulation of rice paddy in certain areas causing canal capagities to be
exceeded shall not be allowed.

e When classification of rice paddy cultivation is required, the#matter shall be
explained together with its justifications to the farmers, local ‘organizations and the
rice paddy commissions, and their assistance shall be ensured“for the successful
implementation of the water distribution plan.

e Permission for rice paddy cultivation shall be granted tosthe farmers within the
irrigation area on an equal opportunity basis, in order Ofirotation with the assistance
of village legal entities.

e In the calculation of crop irrigation watet requirements, long-term average
temperature and particularly ~ precipitation values are used.
In case of significant changes in the temperatute and precipitation conditions of the
region, irrigation water requirements will‘also ghange, therefore this general planning
shall be revised and promptly communieated to the relevant parties.

2. GENERAL IRRIGATION PLANNING EXAMPLE

An (A) irrigation has been ‘taken as an example regarding the preparation of
general irrigation planning.

e Operational maps of (A)(irrigation at 1/5000 scale are available. 900 irrigation
declaration forms havesbeen collected from the farmers owning land within the
irrigation area within the announced period, and there are 3100 parcels in the
irrigation area. The.irrigated area is 62 000 decares, with an average parcel size of
20 decares.

e All declaration ferms have been classified, and the crop pattern and irrigated area
correspondiniggto each tertiary area have been determined. The location of the parcels
and crop pattern have been marked on the operational maps. For example, in the right
main_canal 7Y 1-1 tertiary, there are 40 parcels and 800 decares of land will be
irrigated. J'he crop pattern of this area is given in Table 14.

Table 14. Crop Pattern of Right Main Canal Y1-1 Irrigation Area

Crop type Cultivation Area (da) | Cultivation Ratio (%)
Grain 240 30

Potato 240 30

Cotton 240 30

Orchard 4 0,5
Vegetable 12 1,5

Fruit 8 1
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Forage Crops 56 7
TOTAL 800 100

e In the right main canal, there are 4 secondary, 2 sub-tertiary, and 2 direct intakes.
There are 5 tertiaries connected to the right main canal Y1, and the soil content
distribution of the Y1-1 tertiary irrigation area is given in Table 15, andithe average
field irrigation efficiency has been calculated.

e The declarations regarding the parcels to be irrigated from the leffrmain canal have
also been evaluated in the same way as in the right main canal.

Table 15. Field Irrigation Efficiency Calculation Example
Soil upper content within | Covered |Distribution ratio Efﬁcgency Field
the Irrigation Area area (ha) (%) apcordmg fo efficiency
soil'content (%o)

Light Soil Content (1) 24 30 0,60 0,18
Medium Soil Content (m) 48 60 0,65 0,39
Heavy Soil Content (h) 8 10 0,50 0,05
Total 80 100 - 0,62

Field irrigation efficiency: 62 %

e The irrigation water requirements of each crop#type to be cultivated in the entire
irrigation area have been prepared by the Blaney-Criddle Method, with field irrigation
efficiency taken as 62% and conveyance efficiency taken as 85%, and the calculations
are given in Table 16.

Table 16. Crop Irrigation Water Requirement Table of Irrigation A

Irrigation Water Requireme(s,Based on Planned Crop Pattern 2014
Name of Irrigation: IRRIGATION Age

Net irrigation area (ha): 6200 Ma?ne of Institution/Organization: Irrigation Union B

Irrigation system: Open canaly| Canal Name:

Cultival Culti tign Crop Irrigation Water Requirement; u-r (mm/month)
Crop Type| tion Ratio*
PYP Area o April| May | Jun Jul Aug | Sept | Oct ULl
(ha) ((
\ 4,46 80,22| 204,85| 183,61| 83,56
Cotton 1860~ ' 30,0
1,34 24,07 61,46| 55,08 25,07 167,01
. IR 70,87| 61,76
Grain 1860 30,0
3 o 21,26| 18,53 39,79
Forage 19,22| 132,26| 202,11| 237,36| 206,21 132,90 47,01
C \ 248 4,0
rops; P 0,77 5,29 8,08 9,49 8,25 5,32 1,88 39,08
v 58,56| 135,85 168,08 112,01
Vegetable 186 3,0
1,76 4,08 5,04 3,36 14,24
4411 123,35 168,74| 138,70
Orchard 62 1,0
0,44 1,23 1,69 1,39 4,75
86,73| 171,07 200,51| 158,50, 66,70
Fruit 124 2,0
1,73 3,42 4,01 3,17 1,33 13,67
0,56| 68,66/ 147,03| 216,40| 185,67| 45,60
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0,06 6,87 14,70 21,64| 18,57 4,56 66,391
Potato 620 10,0 ’ ’ ’ ’ ¢ g >
) 299,27 111,79| 217,86| 253,24| 104,51
Rice Paddy 1240 20,0
59,85 22,36| 43,57| 50,65| 20,90 %7,33
TOTAL 6200 100,0| 22,09| 95,81 77,94| 146,90 140,46| 57,18 1,88 542,26
Net Irrigation Water 1,37 5,94 4,83 9,11 8,71 3,55 0,12 33,62
Requirement (hm?) \
7
Farm Irrigation Water ~
Requirement (hm?) (Field 2,21 9,58 7,79 14,69| 14,05 5,7<. 30,19 54,23
irrigation efficiency) 62%) ( |
Gross Irrigation Water
Requirement (hm?) Conveyance 2,60 11,27 917 17,28| 16/53 0,22 63,80
efficiency 85%) .
Flow m¥s y
(Canal capacity 6,5 m¥s) 1,00 4,35 3,54 6,67 Gj 2,60 0,09

*Flow value; is the gross irrigation water requirement (hm®) converted into m?%/s.
**Cultivation Ratio shall be calculated by considering all crops (I+l1%.“%¢tc.)'and the total shall not exceed 100%.

e Asan example, the crop irrigation water (u-r) requirement of the Y1-1 tertiary of
the right main canal irrigation area is calculated in. Table 17.

Table 17. Table of crop irrigation water requirement for the Y1-1 tertiary of the right main canal
in Irrigation A

IRRIGATION WATER REQUIREMENT,BASED ON PLANNED CROP PATTERN
2014
Name of Irrigation : IRRIGATION A
e e . Nam\ of Institution/Organization: Irrigation Union B
Net irrigation area (ha): 80 y g &
¢ ) ]
Irrigation system: Open A\al Name: Right Main Canal Tertiary Y1-1
»
Cultiv | Cul “\tl Crop Irrigation Water Requirement; u-r (mm/ month)
Crop Type | ation on, “F TOTAL
Area R?tio % | ‘April May | Jun Jul Aug Sept Oct
(ha) | (%)
v
>4 70,87 61,76| 0,00/ 0,00 0,00 000/ 0,00
Grain 0l 3000
~ ) 21,26 18,53 0,00 0,00 0,00 0,00 0,00 39,79
b \ 0,56| 68,66| 147,03 216,14 185,67| 45,60 0,00
Potato 24,0 30,00
.‘ 0,17| 20,60| 44,11 64,84 55,70 13,68 0,00 199,10
\ 4 0,00 4,46 80,22| 204,85 183,61 83,56 0,00
Cottori 3y v 24,0 30,00
» P 0,00 1,34 24,07 61,46 55,08| 25,07 0,00 167,01
v 0,00| 44,11| 12335| 168,74 138,70 0,00 0,00
Orchal 0,4 0,50
0,00 0,22 0,62 0,84 0,69 0,00 0,00 2,37
0,00| 58,56| 135,85 168,08 112,01 0,00 0,00
Vegetable 1,2 1,50
0,00 0,88 2,04 2,52 1,68 0,00 0,00 7,12
0,00 86,73| 171,07| 200,51 158,50 66,70 0,00
Fruit 0,8 1,00
000 087 171 201 1,59 0,67 0,00 6,84
1922 13226 202,11| 237,36 206,21| 132,93 47,01
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Fomge Ciogs = 7001 135 926] 14,15 16,62 1443 9311 329 () 6;%
0,00 0,00 0,00 0,00 0,00 0,00 0,0
Rice Paddy 0,0 0,00 4
0,00 0,00 0,00 0,00 0,00 0,00 0,00 » 0,00
TOTAL 80,0 100,00\ 22,77 51,69 86,69| 148,28 129,18 48,72 3,29 490,62
Net Irrigation Water Requirement 0,02 0,04 0,07 0,12 0,10 0,04 \ 0,00 0,39
(hm?)
2 [
Farm Irrigation Water
Requirement (hm?) (Farm 0,03 0,07 0,11 0,19 0,17 r 0, 0,00 0,63
irrigation efficiency) 62%) \.
Gross Irrigation Water Requirement
(hm?) Conveyance efficiency 85%) e L T e e L]
Flow L/s
( Canal capacity 120 1/s) 11,93 27,091 45,43 77:70 1,72
*Flow value; is the gross irrigation water requirement (hm?®) converted into'L/s.
**Cultivation Ratio shall be calculated by considering all crops (I+1I+x..ete.) and the total shall not exceed 100%.

By adding the losses calculated according sto the average field irrigation
efficiency of this tertiary to the net irrigation watérgrequirement of the Y1-1 tertiary
calculated in Table 17, the farm irrigation waterirequirement is obtained, and by further
adding the losses calculated with the tertiary water conveyance efficiency, the gross
irrigation water requirement of the irrigation“area of the said tertiary in hm*/month is
determined, and these values are converted into m®/s to determine the flow values.

e Asinthe Y1-1 tertiary, the crop ifrigation water requirement and the irrigation area
water requirement of the Y1-5 tertiary are given in Table 18.
Table 18. Table of crop irrigation water requirement for the Y1-5 tertiary of the right
main canal in Irrigation A
IRRIGATION WATER REQUIREMENT BASED ON PLANNED CROP
PATTERN 2014
Name of Irrigation rIR‘ﬁGATION A
Net irrigation arg{(hﬁz 120 Name of Institution/Organization: Irrigation Union B
A4
Irrigation sys( : Open Canal Name: Right Main Canal Tertiary Y1-5
C Clﬂﬁ» ) Cultivatio Crop Irrigation Water Requirement; u-r (mm/month)
rop ation), | n Ratio** TOTAL
Type * \ ArSa (%) April| May June July August September | October
a)
‘ ‘
v 4,46 80,22| 204,85| 183,61| 83,56
Cotto 66 55,00
2,45 44,12 112,67 100,99| 45,96 306,19
299,27 111,79| 217,86| 253,24 104,51
Rice Paddy 54 45700
134,67) 50,31 98,04| 113,96| 47,03 444,00
TOTAL 120 100,00 137,12 94,43| 210,70| 214,94, 92,99
Net Irrigation Water Requirement 0,16 0,11 0,25 0,26 0,11 0,90
(hm?)

18




Farm Irrigation Water ’
Requirement (hm?) (Field 0,27 0,19 0,42 B Ll ‘,gj
irrigation efficiency) 62%) >
Gross Irrigation Water

Requirement (hm?) Conveyance 025 A b= U3 A 4 1,58
efficiency 85%) N

Flow L/s

(Canal capacity 120 Ls) 111,37 76,69 171,14| 174,58 7?3 \

Limiting ratio (%) 30,00 32,00 g )

*Flow value; is the gross irrigation water requirement (hm?) converted into L/s.
**Cultivation Ratio shall be calculated by considering all crops (I+1I+.. .etc.) and the tétal shall not exceed 100%.

e Asinthe above examples, the irrigation area water requirements of the other tertiaries
connected to Y1 (Y1-T2, Y1-T3, and Y1-T4) have alse been calculated, and the
irrigation area water requirement of Y1 has been determined. By adding the losses
calculated with the water conveyance efficiency-of the secondary to this value, the
gross irrigation water requirement in L/s has been obtained, and by comparing it with
the canal capacity, the tertiary to be restricted, the limiting ratio, and the timing have
been determined. As can be seen in Table 19, among the tertiaries connected to Y1,
only in the Y1-5 tertiary, insufficiency occurged in July and August due to canal
capacity, and restriction was applied, with,the' method of calculation of the restriction
given in the following equation. Since there'was no problem in the other tertiaries of
Y1, the irrigation water requirement was fully met.

Table 19. Water requirement of the right main canal Y-1 secondary irrigation area

Canal %‘ MgNhELY WATER REQUIREMENTS L/s
Q w
;‘;i‘ne g3 Y REMARKS
8 April Ma June July August | September | October
T-1 120 | 12 [\7. 45 78 68 26 2 | Sufficient
T-2 120 | 10424 | 20 | 7 58 20 | 2 |Sufficient
T-3 120 13 "j 30 61 90 80 50 7 Sufficient
T-4 120 | 9 28 | 52 | ss 78 35 4 | Sufficient
: 5 e p—
T-5 I 111 | 77 |171120] 175120 76 o pOYrestrictionin the
‘ 7th month
» ‘\ 32% restriction in the
(o 8th month
TOTAL' ‘06)0 44 220 275 452 404 207 15 | Sufficient
Y-1 Gross Water conveyance
Wal R U500 | 46 | 232 | 289 | 476 | 425 | 218 | 16 | g R
Reguireme taken as 95%.
nt\
Water conveyance efficiency is taken as 95%.
Calculation of limiting ratio for Y1-5 tertiary;
(171 — 120) * 100
JULY LIMITING RATIO = 171 = 29,83
(175 — 120) * 100
AUGUST LIMITING RATIO = = 31,43
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Since a 25% limitation of the irrigation water requirement will not have a significant
effect on yield, it is possible to reduce the restricted irrigation in July and August to
25% or less by also making use of the freeboard of the tertiary. Therefore, in the Y 1-
5 tertiary, the requirements can be met by applying deficit irrigation in both months
without resorting to crop restriction.

The gross water requirements of the irrigation areas of the other ‘secondaries
connected to the right main canal (Y-2, Y-3, and Y-4) have also been calculated, and
the irrigation area water requirement of Y-3, the tertiary to be restricted, the limiting
ratio, and the timing have been determined and given in Table 20:

As can be seen in Table 20, only the capacity of the Y3-5‘tértiary meets the
requirement, while in the other tertiaries, restricted irrigatioh has been foreseen by
applying limiting ratios ranging between 11% and 41%/inJune, July, and August.

Even if water is supplied at the capacities of the tertiaries,in the mentioned months,
the capacity of Y3 is 450 L/s, and it cannot meet the restricted requirement of July
(521 L/s) and August (481 L/s), thus creating the negessity of a second limitation of
the irrigation water requirement, with 14% ‘in July and 6% in August. If this
limitation is also applied, it will be necessary to apply limiting ratios between 23%
and 49% in the tertiaries.

Table 20. Water requirement of the right main,canal Y-3 secondary irrigation area

L 4
2 MONTHLY WATER REQUIREMENTS L/s
Canal | 5 REMARKS
e g - May | June Ju{ August |September| October
: 11% restriction in the
T-1 100 63 | 112/100 69}!00 166/100 75 9 6th month
<’ v 41% restriction in the
n 7th month
\>~ 40% restriction in the
8th month
(4 36% restriction in the
T-2 100 51 r y 157/100 | 148/100 70 9 7th month
( ) 32% restriction in the
« } 8th month
S W o —
i 100439 ] 90 | 147/100 | 133/100 | 66 g | 2orilsimiaie
\ 7th month
» 25% restriction in the
' 8th month
T-4 . i 100 | 29 75 112/100 89 52 5 11% restriction in the
” A 7th month
4
T-5 (W) 7100 | 22 75 94 68 40 2| Susten
TO v 500 | 204 415 494 457 303 33
Y-3 Gross 14% restriction in the
Water 450 | 215 437 521/450 | 481/450 319 35 th month
Requireme 16% restriction in the
nt 8th month

Water conveyance efficiency is taken as 95%.

When the limitations arising from both canals (tertiaries and secondary) exceed 25%,

a significant decrease occurs in crop yield, and therefore crop restriction becomes

necessary in these tertiary areas. When the crop pattern in these canals is examined,

it is seen that rice paddy cultivation has been allocated an excessive area. For this
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reason, rice paddy cultivation has been restricted to a certain extent. When crop
restrictions were imposed, it has been assumed that irrigation will be carried out with
a 25% restriction, and farmers were informed of this situation.

By adding the water conveyance losses of the right main canal to the total monthly
water requirements of the secondaries, sub-tertiaries, and direct intakes, the irrigation
area water requirement has been calculated.

As can be seen in Table 21 concerning the secondaries, except for the right bank Y3,
the capacities of the other secondaries are sufficient for the water.requirements.
Therefore, in the Y-3 secondary, a limitation of 14% in July and 6% in August has
been foreseen.

Table 21. Table of irrigation area water requirement of the Right Main Canal in Irrigation

A
- MONTHLY WATER REQUIREMENTS L/s
Canal Name § 2 REMARKS
) = | Apr May Jun Jul Aug Sep October
Q
Y-1 500 46 232 289 476 425 218 16 Sufficient
Y-2 750 182 | 275 441 733 595 240 7 Sufficient
14% restriction in
Y-3 450 215 437 450 450 319 35 the 7th month
6% restriction in
the 8th month
Y-4 900 | 217 | 380 550 800 737 320 Sufficient
T-1 120 15 28 43 112 97 37 3 Sufficient
T2 100 12 24 40 94 81 23 Sufficient
03 100 8 22 39 89 77 25 Sufficient
04 100 8 25 41 91 79 21 Sufficient
TOTAL 3020 | 488 |, 1201 | 1880 | 2845 2541 1203 70
Right Main | 300, | 514 |\1264 | 1979 | 2095 | 2675 | 1266 | 74 | Conveyance
Canal Efficiency
95%

As in the right:main canal, the same procedures have been carried out in the left main
canal, and.as seen in Table 22, the total irrigation area water requirement has been
calculated and compared with the canal capacities to decide whether a limitation is
necessary.-For this purpose, as can be seen from Table 22, the capacities of the main
canals.meet the requirement. There is no problem regarding the main canal.

Table 22. Irrigation area water requirement table of Irrigation A

Canal Iz Requirement (m?/s)
- - 7))
ana s REMARKS
Name = E
Q April May June July August | September | October

Right .

. 3,000 | 0514 | 1264 | 1979 |2.995| 2,675 | 1266 | 0,074 | Sufficient
Main Canal
Legx:fn 3,500 | 0,489 | 3,086 | 1,548 |3.496| 3,707 | 1329 | 0,014 | Sufficient
TOTAL | 6,500 | 1,003 | 4350 | 3,527 |6.491| 6,382 | 2,595 | 0,088 | Sufficient
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The water requirement of the network is supplied from a storage facility. The useful
storage volume is 90x10° m?, and the incoming water is sufficient to fill the reservoir.
The storable water meets the irrigation water requirement of 64x10° m?, which is the
total of the right and left main canals. Thus, in the (A) irrigation taken as an example,
general irrigation planning has been prepared, and revised planning will be made
according to the changes in the temperature and precipitation conditions of the region.

3. WATER DISTRIBUTION PROGRAM

3.1. PREPARATIONS TO BE MADE BEFORE | .THE ~ WATER
DISTRIBUTION PROGRAM

Before the irrigation season, the measures to be taken dn accordance with the
General Irrigation Planning explained in detail in Sections 2 and 3+shall be reviewed and
completed. The physical condition of the facilities shall be teviewed for the last time,
and the issues that would disrupt the planned water distribtition shall be resolved.

If the facility is operated by DSI, the personnel to be assigned to the water
distribution service and their duty stations shall be determined. How they will perform
their duties shall be clarified by the Operation Enginéers.

If the operation, maintenance, repair and management responsibility of the
facility has been transferred, the s previous activities of the existing
institutions/organizations shall be reviewed, those not complying with the provisions of
the turnover contract and the current legislation shall be warned, if necessary, their
agreements shall be terminatedy, and" efforts shall be made to establish new
institutions/organizations or to develop new operating models.

For both ensuring discipling in water distribution and for the economic use of the
available water, the relevant ogganizations shall be informed and their technical
assistance shall be obtainedsThe agricultural activities of the farmers shall be monitored,
the date when irrigation will begin shall be determined and announced by a letter. The
administrative authoritiés and the relevant agricultural organizations shall be informed
in this regard.
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3.2. PREPARATION OF WATER DISTRIBUTION PROGRAMS

Since water distribution service concerns a large area and a large number of
farmers, DSI, the institutions/organizations to which the responsibility for operation,
maintenance, repair and management of the facility has been transferred, and the farmers
must carry out a joint effort.

Water distribution programs shall be prepared at suitable intervals such as
weekly, every 10-days, monthly, or even seasonal, by taking into acceunt the physical
conditions of the irrigation facilities, crop pattern, soil characteristies-(soil content,
groundwater condition, etc.) and farmer habits.

a) Water Request Form

The water request form is a document filled outsby- farmers for each water
request, indicating the area of the parcel to be irrigated;.the number of the secondary,
tertiary, and intake structure/intake valve from which.water'will be received, the type of
crop planted, the irrigation duration, and the day the water is requested (ANNEX 3).

Water request forms shall be available.at designated places (Union building,
Village Headman’s Office, Village Hall, Coffechouse, operation building, etc.) where
farmers can always and easily obtain them. In order for the farmers’ water requests to be
met on time and for periodic water distribution’programs to be prepared, water request
forms must be submitted 3 days before the start date of the water distribution program.

The water requests of the farmiers who do not submit the water request forms on
time, accurately, and completely/may not be met. The collected water request forms shall
be evaluated, and the “Water Distribution Programming Schedule” to form the basis
for the preparation of daily wates distribution programs shall be arranged weekly or
monthly (ANNEX 4).

b) Programming Schedule and Evaluation of Water Requests:

The Programming,Schedule is the schedule in which the information on the water
request forms is processéd throughout the irrigation season by tertiaries, and irrigation
programs are made by evaluating this information (ANNEX 4). The sequence of
operations to be'followed in the preparation of the programming schedule is as follows:

1- Water tequest forms collected from the entire network area are first sorted
according to the main canal, secondary, and tertiary number.

2+ The request forms corresponding to each tertiary are sorted according to the intake
structure/intake valve number.

3- The information on the request forms (name of water user, parcel and intake
structure/intake valve number, parcel area) is entered into the programming
schedule.

4-  According to soil contents, the amount of water to be applied at one time for a
depth of 90 cm is obtained from Table 23 according to the soil content of each
parcel in the operation maps, and entered into the programming schedule. Since
the values in Table 23 include farm losses, there is no need to add any further
values.
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Table 23. Water amounts to be applied at one time according to soil contents

SUITABLE MOISTURE
LIMITS
SOIL CONTENT DESCRIPTION (mm/90cm)
Minimu| Maximum |Avera
m ge
Very light—very coarse soil content, sand and fine sand (VIV) 38 75 57
Light—coarse soil content, loamy sand and loamy fine sand (L/L) 57 93 75
Medium light—pretty coarse soil content, sandy loam and fine (m/L) 93 132 112
sandy loam
Medium—medium soil content, very fine sandy clay loam, loam | (m/m) | 12 173 150
and silty loam
Medium—heavy—medium fine soil content, sandy clay loam, clay | (m/h) | g2 188 165
loam, silty clay
Heavy—fine soil content, sandy clay, silty clay and clay (W/h) 120 188 173
Very heavy soil content, clay (b/h) 150
5- Taking into account intake structure/intake valve eapacity and farmer habits, the
amount of water to be given to each parcel i L/s is determined. Thus, the
irrigation durations of the parcels with known amount of water to be applied and
consumables are entered into the programming schedule of the tertiaries using
the following formula or from the “Irrigation Duration Time Schedule
According to Water Application” (ANNEX 5).
rricati Amount of water to be applied (mm) x Area to be irrigated (ds)
rrigation
Duration = Consumption toybe utilized . (%) x 3.6

¢) Preparation of Water Distribution Programs

Depending onjthe €haracteristics of the irrigation, the water distribution program

to be prepared for several days (weekly, 10-day, or 20-day) shall be prepared according
to the following sequence of operations.

1-

According to the collected water request forms, it is determined from how many
intake structures/intake valves of each tertiary water will be supplied
simultaneously.

The consumables of the intake structures/intake valves irrigating simultaneously
are added up, and the water conveyance losses of the tertiaries are also included
to find the consumables of the tertiaries.

Similarly, the flows of each tertiary are added up, and the flows of the
secondaries to which they are connected are determined by also including the

secondary water conveyance losses.

The secondary consumables are compared with the capacities of the secondaries.
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5-

6-

e [fthe capacity meets the consumable, programming proceeds.

e [fthe capacity does not meet the consumable, the problem is solved by
putting either the tertiary or the intake structures/intake valves on the
tertiary in sequence.

While determining the days and hours of irrigation of the gparcels in the
programming schedule, the water request date, the irrigation interyal'ef the crop for
that month, and the previous irrigation date shall also be taken‘intofaccount.

If requests are accumulated on certain days and all requests €annot be met on
those days, the program shall be arranged so that water will be supplied at the
nearest possible date before or after the requested date.

7- 1f, within the program period (7, 10, or 20 days), part of the requests fall at the

8-

beginning and part at the end, in this case, efforts shall be made to combine the
requests in such a way that does not conflict with farmer request and does not
harm crop development, in order to prevent interruptions in water distribution
and water losses. Thus, both continuous flow is‘ensured, and requests are met in
a shorter period of time.

On the first day of irrigation, the time when water will be at the head of the
tertiary shall be determined by taking farmer habits into consideration. While
determining the start and end hours of the water to be supplied from the field
turnout structures/intake valyes to‘the parcel, care shall be taken to ensure that
irrigation shift hours do not fall especially at night and that large parcels irrigate
at night irrigation.

9- In the programming schedule prepared for each tertiary, the start and end hours

of irrigation for eachspareel shall be determined in the column of the day when
water will be supplied, according to the irrigation duration of the parcels.

10- The programming,schedule prepared for each tertiary shall be reproduced in 3

copies. One. copy shall remain in the operation, one copy shall remain with the
operation/water’ distribution technician, and one copy shall be posted in the
village at least one day in advance.

11- Within the determined irrigation period (7-10-20 days), the days and hours when

the fapmers will irrigate their parcels in the programming schedule shall be
enteréd into the “Daily Water Distribution Charts” (ANNEX 6) and given to
the Water distribution technicians to ensure that the implementation is carried out
daily without interruption.

12- For the second irrigation programming, as the water request forms arrive, they

shall be evaluated in the same way, entered into the programming schedule, and
also entered into the Daily Water Distribution Chart and delivered to the relevant
parties on time.
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13- By using the water distribution programming schedules prepared for each
tertiary, “Daily Operation Tables” (ANNEX 7) shall also be prepared‘in.a
similar way for the secondary and main canals to which they are connected. In
determining the flows of secondary and main canals, the water conveyancelosses
at each stage shall also be taken into account.

14- The purpose of the measurement structures in the network is to ensure that the
amount of water needed by the network is measured and taken, and distributed
in a measured way from the main canal to the secondaries, tertiaries, and intake
structures/intake valves. The measurement of the water taken,into the network
shall be carried out at the heads of the main canals, in other words, at the points
where the water enters the network.

15- The amounts of irrigation water taken into the network shall be recorded in the
“Monthly Gauging Form of Measurement Structures” arranged for each main
canal on a monthly basis (ANNEX 8). At the' end of the month, daily water
consumptions are totaled to determine the-amount of water taken into that
network. In case of more than one main canal or'an independent secondary, the
monthly total consumables in the monthlytgauging form of the measurement
structures arranged for each main canal-and independent secondary are added up
to determine the total amount of water taken into the network.

According to daily measurements, the information regarding the monthly
calculated amounts of water taken into the network shall be entered into the
“Amounts of Water Taken into the Network and Usage Status Chart”
(ANNEX 9) and submitted tdithe Department of Operation and Maintenance by
the 15th of the following month.

d) Implementation of Water, Distribution Programs
For the implementation’of daily water distribution programs:

Tasks of the Operation Engineer:

e Evaluates,daily” water requests, prepares daily water distribution charts,
organizes plans and programs accordingly, and ensures the transmission and
distribution of water in an orderly manner to meet the requests so that irrigation
can be carried out continuously and controlled under a certain discipline, both
day and night. Monitors and supervises the implementation throughout the
irrigation season and resolves disruptions.

"Easks of the Operation Technicians:

¢ YThe operation technician ensures, under the instructions of the operation
engineer, that the required water is taken from the source to the main canal at the
scheduled time.

e Maintains the water distribution order in the main canal and controls the amount
of water to be delivered to the secondaries.

e Ensures that the water taken into the main and secondary canal/pipeline is
recorded in the Monthly Gauging Forms of Measurement Structures
(ANNEX 8).
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Receives the implementation results of the program from the water distribution
technicians according to the Daily Water Distribution Charts (ANNEX 6)
and enters these final results into the schedule.

Tasks of the Water Distribution Technicians:

Assists in properly filling out the water request forms.

Measures and receives the determined amount of water for secondaries, sub-
tertiaries, and direct intakes according to the water distribution program.
Distributes water to tertiaries connected to secondaries.

Checks the previous water distribution along the secondaries.

Distributes water in tertiaries according to the order and duration in the daily
water distribution charts.

Prevents interference with tertiary intakes and doesnot-provide water to those
who have not made a request.

Informs farmers in advance about postponed or newlyrequested irrigation days.
Ensures irrigation is completed within the assigned period, that farm canals are
cleaned, and leaks are prevented.

Closes tertiaries where irrigation is completed and opens tertiaries that will start
irrigation.

Ensures fair implementation of night irrigation.

Cooperates with farmers to resolve issues in their fields. Reports unresolved
problems to the operation engineer.

Problems That May Be Encountered During Water Distribution
Implementation
The water distribution program that was implemented was not in line with
farmers' habits.
Farmers use more or(less.water than calculated.
Leaks occur due to inadequately cleaned farm canals.
In-field irrigation preparation has not been carried out by farmers (farm canals,
basins, furrows, etc.).

Farmers do notstatt irrigation at the requested day and time.

Water could netbe supplied to the tertiary on the scheduled days.

Errors occurred in determining the amount of water to be applied for each
parcel.

Canals were interfered with, or irrigation was performed without making a
water request.

Nightsirrigation was not carried out.

These issues are monitored on-site and disruptions reported by operation personnel
are quickly resolved. If necessary, DSI holds meetings with the institutions/organizations
and farmers responsible for the operation, maintenance, and management of irrigation to
resolve implementation disruptions.
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3.3.  EXAMPLES OF WATER DISTRIBUTION PROGRAMS
ACCORDING TO THE LIMITED DEMAND METHOD

These examples explain the preparation and implementation of weekly water
distribution programs. The (A) irrigation is taken as an example for the preparation and
implementation of weekly water distribution programs. As seen in the general irrigation
planning, the water source is sufficient, and there is no problem regarding facility
capacity until the end of June; therefore, water requirements can be met normally until
this month. The crop pattern in the irrigation area is assumed to have occurred exactly
according to the submitted declaration forms. Farmers have been informed that the
irrigation season will start on May 1, and weekly water requests are expected.

Weekly water distribution programs until the end of Juneare shown in Example
1; weekly water distribution programs during the peak peri®dd.in July and August, when
restricted irrigation is required, are shown in Example 2.
EXAMPLE: 1

a) Collection of weekly water request forms

e Between 1-7 May, a total of 200swater request forms were collected from
the entire irrigation network area, three days in advance (on 28 April).

e The forms were classified according to main, secondary, and tertiary canals.
b) Evaluation of water requirements
For Sample Irrigation A, the operation map of the Y1-T1 section was obtained
by overlaying the netwotk layout plan, cadastral map, topographic map, and soil
content distribution'mapd(Figure 1).
In evaluating the water requests, the Y1-1 tertiary canal was taken as an example.
According to.the General Irrigation Planning, there are no problems in these tertiary

canals. For the first week of May, 8 water request forms were collected from this
tertiary canal'(Lable 24).
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Figure 1. Operation map-ofithe 'Y 1-T1 section of Irrigation A

Main Irrigation Canal
Secondary Irrigation Canal
Tertiary Irrigation Canal
Contour line

Soil content m/m

Soil content m/L

Table 24. Information gnithe water request forms collected from the Y1-1 tertiary canal

R Day of Water | Parcel Intake Parcel
No | Water Usfaane lzequest No structure Area
No (da)

1 | Cavit PENIZ 4 24 1 15
2 | ArifiTEPE 3 37 1 25
3 | Bayzam OVA 2 52 3 50
4 "Dede YILDIR 3 15 5 20
5 | Turgut ULUER 4 39 5 17
6 [\Okkes YESIL 5 102 6 8
74 Memis IPEK 6 213 9 12
8| Ramazan TOKUS 7 165 12 6

1- The water user’s name, together with parcel and intake structure numbers and
parcel sizes, were entered into the water distribution programming schedule
(Table 25).

2- Based on the operation maps, it was determined that parcels 37, 39, 52, 165, and
213 have a soil content group of m/m, which corresponds to the loam variation
according to Table 23. Therefore, 150 mm of water should be supplied in a single
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application. Using the same method, it was determined that parcels 24, 15, and
102 have a soil content of m/L, requiring 112—114 mm of water per application,
and these values were entered into the programming schedule.

3- It was decided that all parcels would receive 40 L/s of water through the field
turnout structure.

4- For parcel no. 37:

Irrigation Duration = (150x25) =26h

(40x 3,6)

Thus, the irrigation duration was calculated as 26,hours, and the same formula
was applied to all parcels, with the resulting'values entered into Table 25.

¢) Preparation of weekly water programs

1- Since the capacity of the tertiary canal 1s'120 L/s and a small portion of the air
allowance is also used, three farmers can be given water simultaneously.

2- Considering the farmers’ requests, it was found that water is requested on 6 days
of the week. However, whenithe tertiary canal operates at full capacity, the
request can be met in just 3sdays. To ensure continuity of irrigation and to satisfy
the request within a shert petiod, it was deemed appropriate to irrigate on the 3rd,
4th, and 5th days of the week. Accordingly, instead of providing water on the
exact days requested by farmers, time adjustments were made by delivering water
one day later and twordays earlier than requested on the programming schedule.

3- The same procedure was applied to all other tertiary canals, as was done for Y1-
1, and the results are presented in Table 26. Since the capacity of the Y1
secondary ‘canal is 500 L/s, there is no problem in meeting the request.

Table 26 Capacities of tertiary canals connected to Y1 in relation to water
request

Tertiary Name Capacity L/s Water Conveyance Efficiency (%

3 ya 95)
el 120 126

Wi 120 126

Y1-3 120 126

Y14 - =

Y1-5 - -

TOTAL 360 L/s 378 L/s
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4- Taking into account the size of the eight parcels in question, the days they. ¢

requested irrigation, and the option of night irrigation, it was scheduled that plots.~
no. 15, 37, and 52 would be irrigated first, while the other plots would receive
water after the completion of these three. Accordingly, in the programming
schedule (Table 25), the day column indicates the start and end time irrigation.
The water distribution charts thus prepared are reproduced and-posted at the
designated places. Thus, farmers with irrigation requests are inforr@ in advance
about the date on which they will irrigate. Ve

\. ¥y
In order to carry out the water distribution in line with the prepasred schedule and
to obtain the signatures of the farmers who irrigate, TalZes 7, 28, and 29 are
prepared and delivered to the water distribution technicians By, April 30.

This procedure is applied to all tertiary canals, & determining the water
requirements of Y1 and other secondary canals, the water requirements of the main
canals are calculated. Thus, the amount of water o be taken into network from the
water source is determined, and a program is'pvep!tred to ensure timely delivery of
water to the farmers. In accordance with this pmﬁramming, the volumes of water
diverted into the main and secondary canals\y entered in Tables 30-31.
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Table 25. Y1-1 Water Distribution Programming Schedule (L/s)

\m @ .m ... Canal/ Pipeline ... Monthly Water Distribution Chart
0= o sl = =
.| 25 |g5kNE g 3
Water User’s = = SE-LAPAE Wa =
Name and 22 Sz = g W 2
Surname mm %mmms So - « " ° s o = 2| 2| a|la|alala|lal s szl =
5 O CRCI =)
S 5 i IA
e »
Arif TEPE 150 37/1 25 | 40 %\mmvl\ 06:00 | 08:00
. . y 08:00
Cavit DENIZ 114 24/1 15 | 40 12 20:00
Bayram OVA 150 52/3 50 |40 52 06:00 - 10:00
06:00
Dede YILDIR 114 15/5 | 20 |.+40 16 22:00
Turgut ULUER 150 39/5 171 40 18 22:00 | /16:00
.. . 16:00,
Okkes YESIL 112 102/6 8 40 6 22:00
Memis IPEK 150 213/941 12 | 40 | 125 20:00 | 08:30
Ramazan TOKUS 150 165/12 | 16 | 40 17 22:00 | 15:00
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Table 27. Y1-1 Daily Water Distribution Chart Dated 03:05.2014

Y 1-1 Daily Water Distribution Chart Dated 03.05.2014

Order Name Surfiame Parcel S “._—._ﬂwﬂ_—w_wm Irrigated | Reques | Supplied Irrigation Irrigation Start Irrigation
No No Area (da) | ted Water Duration Time End Time
/Intake
valve No Water (L/s) (h)
(L/s)
1 Arif TEPE 37 1 25 40 26 06:00 Continued
2 Bayram OVA 52 3 50 40 52 06:00 Continued
3 Dede YILDIR 15 5 20 40 16 06:00 22:00
4 Turgut ULUER 39 5 17 40 18 22:00 Continued
Total Amount of Water to be Supplied (L/s) 120
Operation/Water Distribution Technician Signature of the Water User
Name'Surname Date/Signature Name Surname Date/Signature
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Table 28. Y1-1 Daily Water Distribution Chart Dated 04:05.2014

Y 1-1 Daily Water Distribution Chart Dated 04.05.2014

|Order Name Surfiame Parcel S ﬂﬂ.ﬁﬂwﬂwm Irrigated Request | Supplied | Irrigation | Irrigation Start Irrigation
No No Area (da) ed Water Duration Time End Time
/Intake
valve No Water (L/s) (h)
(L/s)
1 Arif TEPE 37 1 25 40 8 08:00
2 Bayram OVA 52 3 50 40 34 Continued
3 Cavit DENiZ 24 1 15 40 12 08:00 20:00
4 Turgut ULUER 39 5 17 40 16 16:00
5 Okkes YESIL 102 6 8 40 6 16:00 22:00
6 | Memis IPEK 213 9 12 40 12,5 20:00 Continued
7 Ramazan TOKUS | 165 12 16 40 17 22:00 Continued
Total Amount of Water to be Supplied (L/s) 120
Operation/Water Distribution Technician Signature of the Water User
Name Surname Date/Signature Name Surname Date/Signature
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Table 29. Y1-1 Daily Water Distribution Chart Dated 05:05.2014

Y 1-1 Daily Water Distribution Chart Dated 05.05.2014

|Order Name Sufname Parcel S “._—._ﬂwﬂ_—w_wm Irrigated # Request | Supplied | Irrigation | Irrigation Start Irrigation
No No Area (da) ed Water (L/s) | Duration Time End Time
/Intake
valve No Water (b
(L/s)
1 Bayram OVA 52 3 50 40 10 10:00
2 Memis IPEK 213 9 12 40 8,5 08:30
3 Ramazan TOKUS 12 12 16 40 15 15:00
Total Amount of Water to be Supplied (L/s) 120
Operation/Water Distribution Technician Signature of the Water User
Name Surname Date/Signature Name Surname Date/Signature
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Table 30. Y1 Monthly Gauging Form

Name of Irrigation : Irrigation A Year: 2014
Name of Institution/Organization : Irrigation Union Month: May
Location of Measurement Structure : Secondary Head
Opening Change
Closing Daily Total . .
Day ‘ h Q ‘ h Q Hour Cofisumption Considerations
Time Time -
cm L/s cm L/s g, m
NED
05:45 50 280 19 144
280 24 192
200 17 280
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Table 31. Right Main Canal Monthly Gauging Form

Name of Irrigation : Irrigation A Year : 2014
Name of Institution/Organization : Irrigation Union B Month : May
Location of Measurement Structure : Main canal inlet gauge
Opening Change Dail
Day Closing Total Considerations
h Q h Q Consumption
Time cm 1/s Time cm /s time LI
03:00 110 1200 77 760
110 1200 103 680
110 1200 103 680
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EXAMPLE: 2

According to the general irrigation planning, in (A) irrigation, the peak period starts inJuly
and continues until the end of August. During these periods, due to facility capacity, restricted
irrigation is applied, and the information on how much limitation will be made in which
secondaries and tertiaries are given in Table 32.

Table 32. Information on restrictions to be applied in irrigation water

Canal Name Limiting Limiting

Ratio in July Ratio in August
YI-5 30 32
Y3-1 41 40
Y3-2 36 32 K &
Y3-3 32 25 & il
Y3-4 11 - A\ Y
Y3-5 - e

Starting from the first week of July, the collection and classification of water request
forms in the water distribution programs and their evaluation on the programming schedule are
carried out as explained in Example 1.

The restrictions to be applied for each tertiary ainder the general irrigation planning will
be made based on the irrigation duration value of the parcel, which has been previously
calculated and entered into the programming schedule.

Due to the capacity of the Y1-5tertiary, it is possible to reduce the restricted irrigation
in July and August to 25% or less by also'making use of the freeboard of the tertiary. Therefore,
in the Y1-5 tertiary, the requirementssean be met by applying deficit irrigation in both months
without resorting to crop restriction.

In the Y3-4 tertiary irrigation-area, the irrigation duration of the 20-decare parcel with
m/m soil content is calculated a@s 21 hours using the formula [(150 x 20) / (40 x 3,6) = 21].
However, by multiplying this duration by the limiting ratio of the tertiary, which is 11%, the
irrigation duration is redu€ed to 19 hours. This newly calculated duration is written as 21/19 in
the irrigation duration colamn of the programming schedule. This procedure is applied to all
parcels throughout the réstriction period.

Althoughithe farmers in the Y3-1, 2, and 3 tertiary areas, where crop restriction was
decided under the géneral irrigation planning, were warned, it was understood that they ignored
this warning and planted the crops indicated in their declaration forms.

Two, solutions can be considered for the restrictions in the tertiaries;

1) While meeting the demands, it is required to complete irrigation within the restricted
duration by reducing the irrigation durations according to the limiting ratio of the
tertiary. In this way, the farmer will either irrigate the entire parcel with less water or
apply the given water to a part of the parcel and leave the other part dry.

2) The implementation will start before entering the peak irrigation period. For example,
the water requirement of the Y3-2 tertiary in June is 75 L/s, that is, 194 400 m?® per
month (Table 20). If the tertiary operates at full capacity (100 L/s), the requirement can
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be met in 23 days. However, for July, of the required 406 944 m? of water, only 259 200
m? can be met depending on the capacity of the tertiary and the secondary. To teduce
the water requirement to 259 200 m?, farmers who irrigated in the beginning of June are
informed to carry out the necessary irrigation for July between June 23-30. Thus, part
of the water request of July is met at the end of June.

3) If the tertiary is operated at full capacity (100 L/s) in June, 69 120 m? of water will be
supplied in 8 days, thereby reducing the July limiting ratio from 36% to 23%, resulting
in less yield loss.

4) However, since the irrigation to be carried out in June will be performed during the
period when the crops do not require water, some points need\to be considered. As is
known, irrigation is carried out when the soil moisture is at+50%; for example, while
150 mm of water should be given, in early irrigations, when the soil moisture is around
65-70%, 75 mm of water is given, and the irrigation {dugations of the parcels are
determined accordingly.

5) For example, in a 20-decare parcel, under the condition of giving 150 mm of water, the
irrigation duration is found as 21 hours using the formula (150 x 20) / (40 x 3,6), while
under the condition of giving 75 mm of water, the irrigation duration is calculated as
(75 x 20) / (40 x 3,6) = 10 hours. In this case, the irrigation duration is reduced. Thus,
the bottleneck in July, which is the peaktirrigation month, is shifted to June, and
irrigation is carried out by the end ofiJunevin the tertiaries where limitation will be
applied during the peak period.

3.4. WATER DISTRIBUTION BASED ON VOLUME

This method is applied in projects where water scarcity or expensive water supply exists,
and in pumping irrigations requiring.additional energy, in order to achieve the necessary water
saving. When preparing this progtams

e Itis the same demandmethod explained in the examples related to the general irrigation
planning and daily water distribution programs.

e In addition to'the water distribution programs prepared according to water request, the
irrigation water is measured in cubic meters starting from the field turnout/intake valve.

e The amount of water to be supplied to the parcels is measured from the field
turnout/intake valve by different methods.

e The tesults of the applications regarding the amount of irrigation water (L/s) and
durations determined during the daily water distribution programs and entered into the
daily record books are also recorded for each field in the water distribution chart, an
example of which is given in Table 32.

e Throughout the irrigation season, the amounts of water supplied to each parcel are
entered into the schedules in cubic meters, and the water amounts forming the basis for
assessment are determined (Table 33).
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Table 33. Farmer Water Distribution Chart

FARMER WATER DISTRIBUTION CHART ¢\ o
2014 !
Parcel No : 277 Name of Irrigation | : Irrigation A
Location of Parcel : Boleek Main Canal : Right
Water User Name- : Miinevver ALIN Secondary Canal 1 Y2
Surname :
Irrigated Area (da) 4 Tertiary \\YZ-I
Crop type Beet Intake structure v3
Irrigation Daily Tota
O;l:l Irrigation Date C(;ir(l)sl:lmp Duration | Amount of @:: Considerations
(h) Suppli
&9 (')
13.06.2014 40 3 - 456/
7.06.2014 30 4 £4$
26.06.2014 40 3 O AS6
11.07.2014 40 3 N\ 456
28.07.2014 40 3 " 456
12.08.2014 40 3 WA 456
27.08.2014 40 3(e\ 456
15.09.2014 30 N 4 456
TOTAL | %26'% 3648
ot 3648 m’ / 4 da =912 m’/da

3.5. UNIT WATER - UNIT AREA METHOD

This is a method developed in Italy that has yielded good results, and the irrigation system
should be designed in accordance withsthis method. The characteristics of the irrigation system
and the said method are summarized below.

a) Characteristics of the System

1) In this method, unit areas of 50-60 ha are created within the irrigation area, and
continuousgwatet supply is provided to the highest points of these unit areas, where
rotational irrigation is applied (Figure 2).

2) Although itis generally required to construct the system to provide 1 L/s per hectare,
considering the lack of in-field services and farmers’ habits in our country, this value
is calgulated higher than 1 L/s/ha.

3) This method is not as widely used in our country as the request method.

b) Irrigation Planning

e General irrigation planning is carried out as previously described.

¢ Since the monthly irrigation water requirement and capacity of the tertiary canal line
are known, it is determined how many days it will take to meet the demand.
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Figure 2. Arrangement of irrigation area according to unit water—unit area method

The monthly flow durations determined foryeach tertiary are announced to the farmers,
and the farmers notify the management of the days they will request water. Accordingly,
the daily water quantities and flows to besdelivered to the network are arranged. Based
on this, the amounts of water to be taken into the network at the secondary and main
canal levels are calculated.

Since it is foreseen that water will be supplied to the tertiaries at full capacity and

uninterrupted irrigation will e earried out, farmers at the tertiary level are obliged to
comply with the irrigation program prepared on the basis of 24 hours.

As the areas irrigated by thetertiaries are divided into unit areas of 50-60 ha, the farmers
implement the irrigation program by making irrigation rotations among themselves.

Since it is planned t@ use all the water taken into the network, the drainage of return
flows from irrigation is not taken into account.

In the planning'and water distribution studies to be carried out by considering all the

characteristics'of the system, the following points should be taken into account.

The irrigation program prepared depending on the seasonal characteristics of the
irrigation area and precipitation conditions should be revised.

Night irrigation should be carried out and it should be ensured that no water is
discharged from the end of the network to the drainage during the irrigation season.

Irrigation should not be carried out from the main and secondary canals.

Interventions to the system should be prevented, and it should be ensured that syphons
and check structures are used in accordance with the technique.

41



EXAMPLE:
Irrigation planning has been carried out in an area of 50 ha with a canal capacity of 50-L/s.

e Within the irrigation area, 700 declaration forms have been collected, and 2 100 parcels
have been identified. The total area to be irrigated is 32 000 da, with an average parcel
size of 15,2 da.

e The parcels in the collected declaration forms are classified, and based on the operation
maps of the tertiaries, the crop pattern to be cultivated and the soill content, the crop
water requirement and monthly irrigation water requirement valuesof the tertiaries are
calculated.

e By carrying out the same process for all tertiaries, the totalfwater requirement of the
secondaries, the main canal, and consequently the irrigation area is calculated (Table

34).
Table 34. Total gross irrigation water requirement of Itrigation B
Irrigation Water Requirements Based on Planned Crop Pattern 2014
Name of Irrigation: IRRIGATION B "¢ )
Net irrigation area (ha): Name of InstitutionlOrgeni%ation: Irrigation Union B
3200
Irrigation system: Open Canal Name: ¢ | 4
c Culti | Cultivatio Crop Irrigation Water Requirement; u-r (mm/
Troz vatio | n Ratio** month) TOTAL
Area Aprill  May | Jun Jul | Aug | Sept | Octo
(ha) \
\ 9,04/ 106,13| 231,59 201,51 85,96
Caiie 1600 50,00 452 5307] 115,80] 100,76 42,98 317,12
1 W 55,74| 186,13 245,14| 128,85
) e 10000 %81~ 557 1861 2451] 12,89 61,77
. 0,00f 318,61 141,96 252,83| 190,52 0,00 0,00
RICe 160 5’0 ’ £l L) L) L) E) E)
Paddy \Q ,00 15,93 7,10 12,64 9,53 0,00 0,00 45,20
20,00{ 100,53 192,69| 113,47
Sesame 96 ?'0‘? 060 302 578] 340 12,80
4,97 62,84\ 147,24 176,46| 48,62
Oz flex C f&) 030] 377 883 1059 2,92 2641
. . 4 49,67 129,39 168,89| 154,65 96,05 29,34
Citrus fruit | 32075, 10,00 497 12,94 16,89 1547| 961 203 62,80
/ 73,21 166,52| 163,77 73,76
R \?‘k 600500 000 439 999 983 443 28,64
v 55,65| 145,90 177,54 52,19
Vegetable |\ 320 1o 557 1459 17,75 522] 0,00 4313
TOTAL \ 3200 100,00 | 0,48 40,93 122,55 213,95| 160,00 57,01 2,93 597,85
Net lrriaat' n Water 0,02 1,31 3,92 6,85 5,12 1,82 0,09 19,13
Bﬁquir;ﬁ] nt (hm?)
Farmiirrigation Water
Requirement (hm?) 0,02 211 633 11,04) 826 294 0,15 30,86
(Field irrigation
efficiency) 62%)
Gross Irrigation Water
I Requirement (hm?) 0,03 2,49 7,44 12,99 9,72 3,46 0,18 36,30
(Conveyance Efficiency 85%)

**Cultivation Ratio shall be calculated by considering all crops (I+l1+...etc.) and the total shall not exceed 100%.

e The irrigation water requirement of Y4-1 has been calculated and is given in Table 35.
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The irrigation water requirement has been found as 76,11 L/s in July and 63,17 L/s'in
August; however, since the capacity of the tertiary is 50 L/s, 67% of the demand in July
and 79% of the demand in August can be met. Accordingly, there will be a water deficit
of 33% in July and 21% in August.

Since a 25% limitation of the irrigation water requirement will not have a significant
effect on yield, it is possible to reduce the restricted irrigation in July and August to 25%
or less by also making use of the freeboard of the tertiary. Therefore, in the Y4-1 tertiary,
the requirements can be met by applying deficit irrigation in both months without
resorting to crop restriction.

The water requirement of the Y4-1 tertiary in May is 33 411 m?. Since this demand can
be met in 8 days when the canal operates at full capacity (50.L/s),4t4ds planned to supply
water to the canal for 4 days in the first week of May and 4¢days in the third week of

May. After this period, no water will be supplied to the canal.

Table 35. Total gross irrigation water requirement of Y4-I8tertiary

Irrigation Water Requirements Based on Planned Crop Pattern

2014

Name of Irrigation : IRRIGATION B/ Y4-1

b

¥

r Tamn
Name of Institution/Organization: Irrigation Union B
Net irrigation area (ha): 50 Qv
Irrigation system: Open Canal Name: | \4\l
Crop Cultivati |Cultivati | Crop IrriggtionWater Requirement; u-r (mm/ month)
on on . R TOTAL
Type Area (ha) | Ratio** April | May WJune Jul Aug | Sept Oct
(%)
9,04/ 106,13| 231,59| 201,51| 85,96
Cotton ead 0007 R 362]  4245] 9264 8060] 34,38 253,69
Rice 25 5,00 0,00(°318,61| 141,96] 252,83| 190,52 0,00/ 0,00
Paddy Q(l) 15,93 7,10 12,64| 9,53 0,00/ 0,00 45,20
Orchard 50 10, “4,97 62,84 147,24| 176,46 48,62
\ 0,50 6,28 14,72 17,65 4,86 44,01
N
Gitrus fruit 25 00 49,67 129,39| 168,89| 154,65 96,05| 29,34
( ¥ 2,48 6,47 8,44 7,73 480 1,47 31,40
v 4
Peanut 95 19,00 73,24 166,52| 163,77 73,76
) 0,00 0,00 13,92 31,64 31,12| 14,01 90,69
( 55,65 145,90 177,54 52,19
Vegetable 5, P 10,00
‘\ J 5,57 14,59 17,75| 5,22 0,00 43,13
Com \ 3 11.00 0,00 1,83 55,74| 186,13| 254,14| 128,85| 0,00 626,69
(¢’ » ’ 0,00 0,20 6,13 20,47| 27,96 14,17 68,94
TOTAL *\l : 50 100,00 0,50 34,08 105,38 201,24| 167,02| 67,37 1,47 577,05
Netgrri‘gatio Water Requirement  {0,0002 0,02 0,05 0,10/ 0,08 0,03| 0,00 0,29
(hmpl #
v
Fa rigation Water
Requirement (hm?) (Field 0,0004 0,03 0,09 0,17| 0,14 0,06/ 0,00 0,48
irrigation efficiency) 60%)
Gross Irrigation Water
F Requirement (hm*) Conveyance 0,0005 0,03 0,10 0,20 0,16 0,07| 0,00 0,57
efficiency 85%)
Flow L/s (Canal capacity 50 L/s) 0,19 12,89 39,86 76,11 63,17 2548| 0,55

*Flow value; is the gross irrigation water requirement (hm?) converted into L/s.
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**Cultivation Ratio shall be calculated by considering all crops (I+l1+...etc.) and the total shall not exceed 100%.

e Tertiary water requirement of Y5-4 has been calculated and is given in Table 36. The
monthly water requirement has been found as 85,21 L/s in July and 72,48 L/s in August.
Since the capacity of the tertiary is 50 L/s, it is not possible to meet this ‘demand;
therefore, restricted irrigation of 41% in July and 31% in August has been foreseen. As
the limiting ratios exceed 25%, a significant decrease occurs in crop yield, making crop
restriction necessary in this tertiary area, and it has been determined that cotton
cultivation has been allocated an excessive area. For this reason, cotton cultivation has
been restricted to a certain extent, and while applying crop restri¢tion, it has been
assumed that irrigation will be carried out with a 25% limitation, and this situation has
been announced to the farmers.

Table 36. Total gross irrigation water requirement of Y5-4 tertiacy

Irrigation Water Requirements Based on Planned CropPattern 2014
Name of Irrigation: IRRIGATION B/ Y5-4 (/
Net irrigation area (ha): 50 | Name of InstitutionlOrganizatMation Union B
Irrigation system: Open Canal Name: L\
Octobe| October| Crop Irrigation Wate[ Req"birement; u-r
Crop Type r Ratio** | (mm/month) r TOTAL
0,
'?;:S (%) April| May Jun Y Jul Aug| Sept | Octo
9,04/1106,13| 231,59 201,51| 85,96
Cott 350| 70,00
eren ’ ’ 6,38 74129] 162,11| 141,06] 60,17 443,96
Steel 1500 0,00| 318,61 141,96| 252,83| 190,52| 0,00] 0,00
0,00 47,79| 21,29 37,92| 2858 0,00/ 0,00 135,59
49,67| 129,39 | 168,89| 154,65 96,05 29,34
Citrus fruit 1,5 3,00 : : : : : :
s T ’ ’ \. 149 388] 507] 464] 288 o088 18,84
ARN
? 73,24| 166,52| 163,77| 73,76
Peanut 50 10,00 — ’ ’ ’ ’
eand ’ ’ @00} 000 732 1665] 1638] 738 47,73
Orchard 10 s 62,84| 147,24 | 176,48 4862 0,00/ 0,00 440,15
’ S %010 126] 294] 353] 097] 000 8,80
TOTAL 50| 100,00 0,10 56,87| 109,74] 225,29 191,62| 7043| 0,88 654,92
\4
Net Irrigation Water ¢ 0,00 003 005 011 010/ 004 0,00 0,33
Requirement (hm?®) J
D e el 2 (/ 000 005 009 o019 o716 006 000 0,55
Requirement (hm ?\%
(Field irrigation
efficiency) 60%
Gross Irrigati
Requirem 0,00 006/ 011/ 022 019/ 007 0,00 0,64
Convey ncy)
85%)
D‘;‘)":L/S( ARlETE A 0,04 2151 4151 8521| 7248 2664| 0,33
>

*FRlow value; is the gross irrigation water requirement (hm?) converted into L/s.
**Cultivation Ratio shall be calculated by considering all crops (I+l1+...etc.) and the total shall not exceed 100%.

Before the irrigation season, the start and end dates of irrigation are announced.

During peak periods, attention is paid to carry out irrigation in accordance with the 24-
hour basis in the canal. Farmers who do not carry out night irrigation are warned.
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4. PLANNED WATER DISTRIBUTION IN CLOSED (PIPE) IRRIGATION
SYSTEMS

The distribution of water to the irrigated lands through a piped conveyance system is
called Closed (pipe) Irrigation Systems. In piped irrigation networks, if the main conveyance
line is designed as piped, very large-diameter pipes would be required; therefore, in our country,
the main conveyance lines are generally designed as open canals, while the‘secondaries and
tertiaries are designed as closed (pipe) systems (Figure 3).

Syphon
Floodpass

Floodpass

Floodpass

Dj
SCharge
Discharge

MAIN DRAINAGE (Stream)

Figure 3. Closed (Pipe) Irrigation System Plan

Pipe irrigation systems are designed based on the principle that they will be operated
according to the request method. However; the condition for the successful operation of the
system is that, under the assumptiongthat all intake valves may be open simultaneously, each
pipe section should be selected with ‘asdiameter capable of conveying the total flow rate of the
intake valves it serves. Since this situation would greatly increase the system flow rate and cost,
during system design, the number of operations that will irrigate simultaneously and the
irrigation duration are estimated, and calculations are made according to the operating
coefficient to be determined depending on the condition of the water source, and system

elements are dimensioned accordingly.

In addition, the system flow rate also varies depending on the irrigation method
determined at the plaaning stage. For example, in an 8-hectare area, an intake valve with a
double outlet and a total flow rate of 20 L/s is assumed for surface irrigation, while an intake
valve with a-single outlet and a flow rate of 10 L/s is assumed for sprinkler and drip irrigation.
Based on this, the locations of intake valves are determined, the water distribution network is
establishedyand the system flow rate is calculated. In the calculations, the irrigation duration is
assumed to be 18 hours in pumping irrigations and 20 hours in non-pumping irrigations.

Closed irrigation systems are the easiest systems to operate and manage. However, since
the system is costly and generally consists of mechanical parts, operation activities must be
carried out carefully and diligently. A good operation depends on knowing the project flow rate
at the main, secondary, and tertiary levels and on the operation, staff being well acquainted with
the network. In closed systems, besides creating an up-to-date operation map based on the
general layout plan of the irrigation system (Figure 3), also preparing sketches of the water
distribution network (Figure 4) and using them increases the control over the network.
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Figure 3. General Layout Plan of Pond Itrigation

Since the pressure and flow-rate of the water to be supplied to the farmers must be
carefully controlled in closed irrigation systems, intake valves are used as the water intake
structure in the system. The amountof water used by farmers can be measured with water meters
installed on intake valves; making it easy to charge water fees based on the volume of water
used. In addition, with flow limiters installed on intake valves, it is ensured that farmers cannot
take more water than they\need, thereby enabling controlled irrigation and preventing excessive

water use in the network area.
Since closediirrigation systems are designed according to the request method, the request

method is also prefesred in preparing water distribution programs. As water withdrawal from the
system can’ be eentrolled only through intake valves, the implementation of the water

distribution program is easier compared to open systems.
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4.1. GENERAL IRRIGATION PLANNING IN CLOSED IRRIGATION SYSTEMS

Declaration forms are collected from the entire irrigation area, and the gross irrigation
water requirement of the network area is calculated in accordance with the principles explained
in section “1.2. Calculation of Crop Irrigation Water Requirement” (see page: 5). In the
calculations, it should be remembered that the system is closed and considering the irrigation
method foreseen to be applied in the project, field irrigation efficiency is determined from Table
5, and conveyance efficiency from Table 6.

Gross irrigation water requirements are calculated for each tertiary pipeline and the
secondary pipelines to which the tertiaries are connected and compared withthe discharges of
the relevant pipelines. The same process is repeated for the main canal/pipelines to which the
secondary pipelines are connected, and the required gross irrigation water quantity is compared
with the system capacity.

In cases where the irrigation water requirement of the isgigation area cannot be met with
the system capacity, alternative solutions are developed as explained in section “1.3.
Determination of Water Source,” and farmers are guided ac¢ordingly.

In order to achieve the expected benefit from the4rrigation system, it must be ensured
that farmers apply the irrigation method foreseen in the pfoject (sprinkler, drip, etc.) as much as
possible. This can be achieved through training andiinformation meetings with farmers before
irrigation. In these meetings, the system requirements and project criteria should be explained
to the farmers in detail, and it should be made clear that if a method other than the foreseen
irrigation method (sprinkler, drip, etc.) is used (especially surface irrigation), the available water
will not be sufficient to meet the demand.

In closed (pipe) irrigation systems, the system must be completely drained at the end of
each season so that no water remains,inside due to the risk of freezing. Although the pipelines
are laid underground to protect thém,from freezing risk, control valves, air valves, and intake
valves are exposed. Frost is the,most damaging condition for mechanical parts in the system.
Therefore, filling and emptyingmust be carried out after the last frost in spring and before the
first frost in autumn. Propenly performed filling and emptying operations significantly reduce
the need for system repair,Most of the malfunctions in the system, especially burst pipes, occur
after filling and emptying.operations.

The filling precess, which can be summarized with the slogan “Fill Slowly, Release the
Air, Operate Valves Slowly, Close Slowly,” must be carried out in accordance with the
“Operating Instruetions for Pressurized Irrigation Systems.”

At the end of the irrigation season, the system must be completely emptied and taken
into maintenance. In order to minimize the effect of frost, it should be checked that the system
has beényfully drained, and all valves should be left half-open.

4.2. EXAMPLE RELATED TO GENERAL IRRIGATION PLANNING

(C) irrigation has been taken as an example. The project was designed for sprinkler
irrigation, and a single-outlet intake valve with a discharge of 10 L/s was planned for each 8
hectares. The irrigation system has been constructed as a closed (pipe) system. A total of 100
irrigation declaration forms have been collected from the farmers within the irrigation area, and
the area to be irrigated is 20 000 da.
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To optimize the solution, it has been assumed that there are 3 secondaries in the right
main canal and 2 tertiaries connected to Y1. The declarations regarding the parcels, to, be
irrigated from the left main canal have also been evaluated in the same way as in the right main
canal.

In the calculation of crop water requirement, since sprinkler irrigation will be applied, field
irrigation efficiency was taken as 80% from Table 5, and since the secondaries and tertiaries
are pipe systems, conveyance efficiency was taken as 100% from Table 6.-As the main canal
was constructed as a concrete canal, conveyance efficiency was determined@s 95%.

a) Determination of irrigation water requirement

The irrigation water requirements of each crop type to be cultivated throughout the irrigation
area have been prepared using the Blaney-Criddle Method, and sincessprinkler irrigation will
be applied, Field irrigation efficiency was taken as 80%, and as the main canal was designed as
a concrete canal, conveyance efficiency was taken as 95%,, and the calculations are given in
Table 37.

Table 37. Irrigation Water Requirement Table for Crops in Irrigation C

IRRIGATION WATER REQUIREMENT BASED ON PLAN NED CROP PATTERN 2014
Name of Irrigation: IRRIGATION C \
Net irrigation area (ha): 2000 Name of Institution/Organization: Irrigation Union B
Irrigation system: Opent+Closed | Canal Name: Y \ A
Cultiv| Cultivatio Crop IrrigatioNater Requirement; u-r (mm/ month)
Crop Type | ation | n Ratio** . " TOTAL
L (%) April | May June Jul Aug Sept Oct
(ha)
%46 80,22| 204,85 | 183,61 83,56
Cotton 600 30,00
1,34 24,07| 61,46 55,08 25,07 167,01
: 70,87\ 61,76
Grain 600 30,00
26 18,53 39,79
N&Z 132,26 202,11 237,36 | 206,21 | 132,90 47,01
Forage Crops 80 4,00 e
) 0,77 5,29 8,08 9,49 8,25 5,32 1,88 39,08
v } 58,56 135,85 168,08 | 112,01
Vegetable 60 00
") 1,76 4,08 5,04 3,36 14,24
\ T 4
44,11 123,35 168,74 | 138,70
Orchard 20 | .00
R N 0,44 1,23 1,69 1,39 4,75
. & 86,73 171,07 | 200,51 | 158,50 66,70
Fruit 40 2,00
e 1,73 3,42 4,01 3,17 1,33 13,67
‘ & 0,56| 68,66 147,03 | 216,40 | 185,67 45,60
Potato \2 10,00
0,06 6,87 14,70 21,64 18,57 4,56 66,39
. ’ ¢ 299,27 111,79 217,86 | 253,24 | 104,51
Rice Paddy | G 400 20,00
59,85 22,36 43,57| 50,65 20,90 197,33
TOTAL 2000 100,00 22,09 95,81 77,94 146,90 | 140,46 57,18 1,88 542,26
Net Irrigation Water Requirement 0,44 1,92 1,56 2,94 2,81 1,14 0,04 10,85
(hm?)
&arm Irrigation Water
Réouirement (hm?) (Field 055 240 195|  367| 351 143 005 13,56
Nirrigation efficiency 80 %)
zross Irrigation Water Requirement
T 0,58 2,52 2,05 3,87 3,70 1,50 0,05 14,27
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100%.

Flow m*/s ‘
(Main Canal capacity 1,5 m/s) 0,22 0,97 0,79 1,49 1,43 0,58 0,02
*Flow value; is the gross irrigation water requirement (hm?/month) converted into m?/s. ¢ \.»

**Cultivation Ratio shall be calculated by considering all crops (I+1I+.. .etc.) and the total shall not exig ‘0

All declaration forms have been classified, and the crop pattern and irrigated area corresponding to each

operational maps. For example, in the right main canal Y1-1 tertiary, there are 8 parcels a

¥

tertiary area have been determined. The location of the parcels and crop pattern have bee&fnarked on the

will be irrigated. The crop pattern of this area is given in Table 38.

Table 38. Crop Pattern of Right Main Canal Y1-1 Irrigation Area

Crop type Cultivation Area (da) | Cultivation Ratio (%)
Grain 240 30

Potato 240 30

Cotton 240 30

Orchard 4 0,5
Vegetable 12 1,5

Fruit 8 1

Forage Crops 56 7 >
TOTAL 800 100 \

4
I

O
G
WV

4,

)
Ny
b

The irrigation water requlrements of each Crop %)e to be cultivated in the Y1-1 tertiary
plpelme area have been prepared using the Blaney @riddle Method, and the calculations are

given in Table 39.

N
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o
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Q//

800 decares of land



Table 39. Table of crop irrigation water requirement for the Y1-1 tertiary of the right main canal
in Irrigation A

IRRIGATION WATER REQUIREMENT BASED ON PLANNED CROP PATTERN f 2014'
Name of Irrigation : IRRIGATION C 5
Net irrigation area (ha): 80 Name of Institution/Organization: Irrigation Union B o
Irrigation system: Closed Canal Name: Right Main Canal Tertiary Y1-1
Cultiv | Cultivatio Crop Irrigation Water Requirement; u-r (mm/ montli\
Crop Type | ation | nRatio** TOTAL
Area (%) April May June July August | September ober
(ha) i
70’3 61,76/ 0,00 0,00 0,00 0 ¥y
Grain 24,0 30,00 S
21’2 18,53 0,00 0,00/ 0,00 M}% 39,79
o
0,56 | 68,66 147,03 216,14| 185,67 . 45,60
Potato 24,0 30,00
0,17 20,60| 44,11 64,84 55 7( ) 13,68 199,10
446| 80,22 204,85 61] 83,56
Cotton 24,0 30,00
1,34| 24,07 61,46 55 ,0 25,07 167,01
44,111 123,35| 168 74"33 70 0,00
Orchard 0,4 0,50
0,22| 0,62 '0,§4 0,69 0,00 2,37
58,56| 135,85 1§8,08 112,01 0,00
Vegetable 1,2 1,50 2
0,83) 2,041y 152 1,68 0,00 7,12
86,73| 171,07] | 200,51| 158,50| 66,70
Fruit 0,8 1,00 ’ 2y, L : ’
0,87| 15 2,01 1,59 0,67 6,84
19,2 132,26 202,11| 237,36 206,21 132,93| 47,01
Forage Crops 5,6 7,00 2
1,35 9,26| ‘14,15 16,62 14,43 9,31 3,29 68,40
TOTAL 80 100,00 22’; 51,}9‘ 86,69 148,28| 129,18 48,721 3,29 490,62
Net Irrigation Water Requirement | 0,02 (0,‘)4 0,07 0,12 0,10 0,04 0,00 0,39
(hm?) AN
Farm Irrigation Water M00s| 000 015 om3|  o0s| 000 0,49
Requirement (hm?) \.0:9\ ’ ’ ’ ’ ’ ’ ’
(Field irrigation efficiency 80%)
Gross Irrigation Water *
et (i) N %2 0,05 0,09 0,15| 0,13 0,05 0,00 0,49
(Conveyance efﬁc1enc 0 'Q
Flow L/s
ety B capam% o) 8,79 | 19,94| 33,44 57,21| 49,84 18,80 1,27
Limiting ratio (%) D ] 31 20

*Flow value; is the gross irrigation water requirement (hm?) converted into L/s.

**CultivationiRatio shall be calculated by considering all crops (I+11+...etc.) and the total shall not exceed 100%.
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As in the Y1-1 tertiary, the crop irrigation water requirement and the irrigation area
water requirement of the Y 1-2 tertiary are given in Table 40.

Table 40. Table of crop irrigation water requirement for the Y1-2 tertiary of the right main
canal in Irrigation A

IRRIGATION WATER REQUIREMENT BASED ON PLANNED CROP PATTERN 2014
Name of Irrigation: IRRIGATION A \
7
Net irrigation area (ha): 120 Name of Institution/Organization: Irrigation Union ( »
Irrigation system: Closed Canal Name: Right Main Canal Tertiary Y 1-2 ( ¥
Cultiv | Cultivation Crop Irrigation Water Requirement; u-r\@fﬂ/ month)
Crop Type |ation Ratio** . TOTAL
Area (%) April| May June July August Aeymber October
(ha) \ ¢
446/ 80,22| 204,85 83,% 83,56
Cotton 54 45,00 i r
2,01| 36,10 92,18 182,62 37,60 250,52
299,27| 111,79| 217,86 | 253,24| 104,51
Rice Paddy 66 55,00 —
164,60] 61,48| 119,82 ¥ 139,28 57,48 542,67
TOTAL 120 100,00 166,61| 97,58 21‘2!1 221,91 95,08
Net Irrigation Water Requirement 0,20 0,12 \ "0,25 0,27 0,11 0,95
(hm?*) N LY
. N
Farm Irrigation Water ) 4
et (i) (@l 0,25 0,15 0,32 0,33 0,14 1,19
irrigation efficiency 80 %)
Gross Irrigation Water
Requirement (hm?) (Conveyance /Ov 0,15 0,32 0,33 0,14 1,19
efficiency 100%) |
Flow L/s I
Eipeifing expasty 1UDILE) (‘96,42 56,47 122,69 | 128,42 55,02
Limiting ratio (%) \}" 19,00 22,00
»

*Flow value; is the gross irrigation water requirement (hm?) converted into m®/s.

**Cultivation Ratio shall be calculated by considering all crops (I+II+.. .etc.) and the total shall not exceed 100%.

b) Determination of Water Source

The irrigation water requirements of the Y1-1 and Y1-2 tertiaries were calculated, and
the irrigation area water requirement of the Y1 secondary was determined. Losses calculated
with the water conveyance efficiency of the secondary (100%) were added to this value, and the
gross irrigation water requirement was found in L/s. By comparing it with the flow rate of the
pipeline;‘the tertiary subject to restriction, the limiting ratio, and the timing were determined.

As can be seen in Table 41, due to the flow rate of the pipeline, there was a shortage in
both tertiaries connected to Y1 in July and August, and restrictions were imposed.
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Table 41. Water requirement of the right main canal Y-1 secondary irrigation area
. MONTHLY WATER REQUIREMENTS L/s ¢\ .7_
Canal Capacity . >
N L/s Cons1d1 ratlm}s
April |May| June | July | August | September |October
- s
T-1 40 9 | 20| 33 | 5740 | 5040 19 1 [1%restdgion in the 7th
month
20‘%\estriction in the 8th
imonth
~ r
T-2 100 9 | 57 |123/100] 128/100 55 9{:;““‘0“0“ o 7t
( 22% restriction in the 8th
A month
1 X
TOTAL 140 9 116 90 140 140 74 \
Y-1 140 9 |116] 9 140 140 74 \Jfp | Water conveyance
efficiency
( / is taken as 100%.

The gross water requirements of the irrigation areassof the other secondaries (Y-2 and
Y-3) connected to the right main canal have also been calculated, and the irrigation area water
requirement of Y-3, the tertiary to be restricted, the limiting ratio, and the timing have been
determined and given in Table 42.

Table 42. Water requirement of the right main canal ¥-3 secondary irrigation area

Canal  |Capacity MONTHLY WATER'REQUIREMENTS L/s Consideratt
Name L/s May | June | July | August |September | October e
26% restriction in the 7th
T-1 50 27 48 68/50 57/50 29 9 month
12% restriction in the 8th
a7 W month
T-2 s0 | 24 | 39 bes0n| 49 20 6 |27% restriction inthe 7th
» month
T-3 100 33 4 73 69 41 17 Sufficient
TOTAL 200 | 84 J 32| 17 168 90 3
Y
Y-3 s | sl w2 1 168 90 | RSO
c efficiency is
) taken as 100%.

By adding thegvater conveyance losses of the right main canal (concrete canal 95%) to
the total monthly, water requirements of the secondaries connected to the right main canal, the
irrigation area watet requirement has been calculated, and it has been observed that there is no
need to reflectithe limitation to be applied at the tertiary level onto the secondaries (Table 43).

Table 43. Table of irrigation area water requirement of the Right Main Canal in Irrigation A

. MONTHLY WATER REQUIREMENTS L/s
Canal Capacity Considerations
Name L/s April | May | June | July | August |September | October
-1 140 9 116 90 140 140 74 1 Sufficient
&12 250 28 142 128 241 205 96 39 Sufficient
Y-3 175 84 132 173 168 90 32 Sufficient
‘l'OTAL 565 37 342 350 554 513 260 72
cghiMain | 550 | 39 | 360 | 368 | 583 | 40 274 76 | 6% restriction in the
ana 7th month

Conveyance Efficiency 95%
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As in the right main canal, the same procedures have been carried out in the left main
canal, and as seen in Table 43, the total irrigation area water requirement has been calculated
and compared with the canal capacities to decide whether a restriction is necessary. For this
purpose, as can be seen from Table 44, the limiting ratio of the main canals is below 10%. Since
significant yield reduction occurs only when the restrictions exceed 25%, crop restriction is not
necessary, and this deficiency can be compensated with the irrigation /program to be
implemented.

Table 44. Irrigation Area Water Requirement Table of Irrigation A

N
2 2
3 MONTHLY WATER REQUIREMENTS L/s / »
Canal \'l
i 4 Considerations
Name 5] »ﬁo
§ April | May | June | July | August |September Oct?be
- .~
Right 550 | 39 | 360 | 368 | 550 | 540 274 ( 76 6% restriction in the 7th
Main NS month
Canal by 2
e,
Il\f:itn 850 | 205 290 551 850 815 45 \ 125 9% restriction in the 7th
4
Canal ’ ) month
TOTAL | 1400 | 244 650 919 | 1400 | 1355 \129 201 14,26 hm3/month

¢) Preparation of the Distribution Program

In closed systems, the water distribution program is prepared with the same principle as
explained in section “3.2. Preparation of Water Distribution Programs” (see p.24). In closed
systems, the most important element for carrying out controlled irrigation and preventing
excessive water use in the network area is to record on the operation maps the flow rate values
to be conveyed in the intake valves and pipe sections of the irrigation project (Figure 5).

As seen in the generaldgrigation planning, in irrigation C, the peak period starts in July
and continues until the end of August. During these periods, due to facility capacity, restricted
irrigation is applied, and'the information on how much restricted will be made in which
secondary and tertiary pipelines is given in Table 45.

Table 45. Information*en restriction to be applied in irrigation water

Canal &Iftving Limiting
Name lga%o July Ratio in August
Y1-1 (3”31 20
YI-2 (A& 1 22
Yi-1,. WO 26 12

Y3 - 29[ 27 -

It has been assumed that the crop pattern in the irrigation area has been realized in
accordance with the submitted declaration forms. Starting from the first week of July, the water
request forms have been collected and classified, and their evaluation on the programming
schedule has been carried out as explained in the previous examples.
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Figure 5. Operation map of the Y1-T1 irrigation area in irrigation C

Scale

In evaluating the water requests, the Y1-1 tertiary canal was taken as an example. For
this tertiary pipeline, 8 water request forms were collected in the last week of June (Table 46).

Table 46. Information on the water request forms collected from the Y1-1 tertiary canal

No | Water User’s Name ’IMBf Water| Parcel Intake Parcel
G, Request No structure | Area

N no (da)

1 | Cavit DENIZ \d 4 24 1 40
2 | Arif TEPE ry 3 37 5 50
3 | Bayram OVA» “’ 2 52 2 100
4 | Dede YILDIRW" 3 15 7 140
5 | Turgut UL 4 39 4-6 170
6 | Okkes YBSIL 5 102 8 120
7 | Memis IPEK 6 213 3 120
8 | Ramazan TOKUS 7 165 2 60
\, TOTAL 800

Based on the operation maps, it was determined that parcels 37, 52, 39, 165, and 213
have a soil content group of m/m, which corresponds to the loam variation according to Table
22. Therefore, 150 mm of water should be supplied in a single application. Using the same
method, it was determined that parcels 24, 15, and 102 have a soil content of m/L, requiring
112-114 mm of water per application, and these values were entered into the programming
Schedule. (Table 47).
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1. According to the project, 10 L/s of water can be supplied to each parcel from the intake valves.
2. For parcel no. 37:

Irrigation method : Sprinkler irrigation

Soil Content : Medium soil content m/m

Net irrigation water amount

to be applied in each irrigation : dn = 150 mm/month Parcel Area (A) 50 da
Tertiary flow (Q) :40 L/s

Field irrigation efficiency (E.) :80%

Conveyance efficiency (Ec) : 100%

Total irrigation water amount required at the water source (dn):
Ay
d= E,xE
di=150/0,80x 1 =187,5 mm

Irrigation Duration(T);

T= Axd =50x187,5/3,6x40=65h=2,7days
3,6 xQ

The irrigation duration has been calculated as 65 hours, i.e., 2,7 days, and the values found using the
same formula for all parcels have been recorded in Table 47.

Table 47. Irrigation durations of parcels

Parcel| Area dn | \ Irrigation Duration

Ne () (mnB ‘@‘ m) Hour (h) Day
24| 40 114 142,5 40 1,7

37| 50 ﬁﬁc 187,5 65 2,7

52| 100 J.150 | 1875 | 130 5,4

15| 140g [NAts | 1425 | 139 5.8

39] 1708 P 150 | 1875 | 221 9,2
102 fzby 114 | 1425 | 119 5,0
213|120 [ 150 | 1875 | 156 6,5

165 |, 60 150 | 1875 | 78 3.3

3. The sizes ofthe 8 parcels in question, the days on which water was requested, and night
irrigation. have been taken into account, and the water distribution program has been
preparedvon the assumption that irrigation will be carried out simultaneously from 3 intake
valvesyper day, thus solving the water shortage problem. Accordingly, in the programming
schedule (Table 48), the day column indicates the start and end hours of irrigation, showing
on which day water will be supplied to which parcel.

4." The prepared water distribution charts have been reproduced and posted in the necessary
places. Thus, farmers with irrigation requests are informed in advance about the date on
which they will irrigate.
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5. In order to carry out the water distribution within the framework of the prepared program /‘
and to obtain the signatures of the farmers carrying out irrigation, the water distribu‘ion
record books shown in Tables 49, 50, and 51 are prepared and delivered to the water
distribution technicians by July 1. ‘ 4

6. This procedure is applied to all tertiary pipelines, and by determining the water requirements
of Y1 and other secondary pipelines, the water requirements of the imain canals are
calculated. Thus, the amount of water to be taken into network from the water source is
determined, and a program is prepared to ensure timely delivery of water to the farmers.
According to this programming, the amounts of water taken into the main canal and
secondary pipelines are entered into Tables 30-31. \,\ )

7. By making similar calculations for each tertiary according to the crop type and irrigation
method, an irrigation program can be arranged for the entire area.,Phe most important issue
here is the presence of an experienced engineer to prepare the@r)gram, a water distribution
technician to carry out timely maintenance of the system tae&sure its regular operation, and
to enforce the program with the farmers. ‘

'™
N
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Table 48. Y1-1 Water Distribution Programming Schedule (L/s)

S =
o £ Z < o ... Canal/ Pipeline 2024 ... Water Distribution Chart for July
° 3 S N e 8
ee | 45| 8 |2 | B
Water User’s = B <7 < |8 5
[=EE 9 8 S < A
Name and ww mm = = =
Surname g 5y /o i - m B=
<23 28 2 )5 g
admdm S /18 &b o I ~|lw|la|z|=|alel=z|elel=|z|2|clalalalalsl s szl als
e /m\ o m ‘8 5] \ .m
= 2% =5 | N
. ﬂ%/ =3 =3
Arif TEPE 150 37/5 50 40 165 g |2
(=] —
. . (=4 [
Cavit DENIZ 114 24/1 40 40 40 2|2
> —
Bayram OVA 150 | 5224/ 100 | 40 | 130 S 0] [
(] —
Dede YILDIR 114 | 157 | 140 | 40 | 139 Slheof o o 2| S
Turgut ULUER 1507 |.39%-6| 170 | 40 | 221 AR IR
(= —
Okkes YESIL 112 | 1028 120 | 40 | 119 g |8
Memis IPEK 150 213/3 120 40 156 m 0 R I T B
~ S
Ramazan TOKUS | 150 | 1652 | 60 | 40 | 78 gl g
(= —
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Table49. Y1-1 Daily Water Distribution Chart Dated 03:07.2014

Y 1-1 Daily Water Distribution Chart Dated 03.05.2014

Order Name Surfiame Parcel S ﬂﬂ.ﬁﬂwﬂwm Irrigated | Reques | Supplied | Irrigation Irrigation Start | Irrigation
No No Area (da) | ted Water Duration Time End Time
/Intake
valve No Water (L/s) (h)
(L/s)
1 Arif TEPE 37 5 50 10 65 06:00 Continued
2 Cavit DENiZ 24 1 40 10 40 06:00 Continued
3 Bayram OVA 52 2 100 10 130 06:00 Continued
Tertiary capacity(L/s) 40

Operation/Water Distribution Technician

Signature of the Water User

Name Surname

Date/Signature

Name Surname

Date/Signature

59




Table 50. Y1-1 Daily Water Distribution Chart Dated 04:07.2014

Y 1-1 Daily Water Distribution Chart Dated 03.05.2014

Order Name Sufname Parcel S ﬂﬂ.ﬁﬂwﬂwm Irrigated = Reques | Supplied | Irrigation | Irrigation Start Irrigation
No No Area (da) | ted Water | Duration (h) Time End Time

/Intake

valve No Water (L/s)

(L/s)
1 Arif TEPE 37 5 50 10 65 06:00 Continued
2 Cavit DENiZ 24 1 40 10 40 06:00 16:00
3 Bayram OVA 52 2 100 10 130 06:00 Continued
Tertiary capacity(L/s) 40
Operation/Water Distribution Technician Signature of the Water User
Name Surname Date/Signature Name Surname Date/Signature
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Table 51. Y1-1 Daily Water Distribution Chart Dated 05:07.2014

Y 1-1 Daily Water Distribution Chart Dated 03.05.2014

Name Surname

|Order Parcel Intake Irrigated = Reques | Supplied |Irrigation | Irrigation Start |Irrigation End
Name Surname structure . . .
No No Area (da) | ted Water Duration Time Time
/Intake
valve No Water (L/s) (h)
(L/s)
1 Arif TEPE 37 5 50 10 65 06:00 17:00
2 Cavit DENiZ 24 1 40 10 40 - -
3 Bayram OVA 52 2 100 10 130 06:00 Continued
Tertiary capacity(L/s) 40
Operation/Water Distribution Technician Signature of the Water User
Date/Signature Name Surname Date/Signature
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5. PREPARATION OF THE PLANNED WATER DISTRIBUTION APPLICATION
REPORT

In the application reports prepared at the end of the irrigation season, the long<year crop
irrigation water requirements (u-r) are used. The irrigation area water requirement previously
calculated according to the foreseen crop pattern is this time recalculated accordingito the actual
crop pattern, in line with the criteria explained in Sections 1.1 and 1.2.

For irrigation facilities operated by DSI or transferred to a single organization/institution,
Table 52 and Table 54 will be prepared for the planned water distribution application report. There
is no need to prepare another table here, and in Table 54, the gross irrigation water requirements
calculated according to the actual crop pattern are compared with the planned gross irrigation water
requirements and the amounts of water taken into the network, and the explanation and
recommendations section will be completed.

If the irrigation has been fully transferred to more than one organization/institution; Table
52 and Table 54 will be prepared for each transferee organization/institution. In the case of
partially transferred irrigations; Table 52 and Table 54 will be prepared separately for each
transferee organization/institution and for the non-transferred part, Table 53 and Table 55 will be
prepared for the entire irrigation area.

In Table 54 and Table S5, the gross irrigation water requirements calculated according to
the actual crop pattern are compared with the planned gross irrigation water requirements and the
amounts of water taken into the network, and the reasons for the differences are explained, and the
recommendations section is completed.

In Tables 54 and 55; irrigation! efficiency is calculated by dividing the total actual net
irrigation water request (hm?) by thertotal amount of water taken into the network (hm?) and
multiplying by 100; the meeting ratiosof the request is calculated by dividing the total amount of
water taken into the network (hm?) bysthe total actual gross irrigation water requirement (hm?), and
the results are written into therelevant sections of Table 54 and Table 55. Application reports must
be submitted to the Department offOperation and Maintenance by December 15 of each year.
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TABLE 52 IRRIGATION WATER REQUIREMENT BASED ON PLANNED CROP PATTERN

Name of Irrigation : Name of Organization/Institution / Canal-Pipeline:
Cultivatio| Cultivati Crop Irrigation Water Requirement; u-r (mm) =~
n Area) |[on Ratio 11"0 IL
Crop Type
(ha) (%)* APR| MAY | JUN [ JUL AUG | SEP | OCT
TOTAL
Net Irrigation Water Requirement (hm?)
Farm Irrigation Water
Requirement (hm?)
(Field irrigation
efficiency ................ )
Gross Irrigation Water
Request (hm?) (Conveyance
efficiency .............. )
REMARKS and RECOMMENDATIONS:
* Cultivation Ratio: Considering all cultivated crops (I+Hsi-. .. etc.), the total shall not exceed 100%.
TABLE 53......cccceevreuennnens IRRIGATION WATER REQUIREMENT OF THE IRRIGATION AREA
Name of Organization/Institution / Monthly Gross Irrigation Water Requirement (hm?)
Canal-Pipeline TOTAL
APR |MAY | JUN | JUL | AUG | SEP | OCT
Union A*
Union B*

DSI Operation**

LEFT BANK

Total Gross Requirement

LEFT BANK GROSS IRRIGATION

WATER REQUIREMENT:
(Conveyance Efficieney)
Union C*
% Union. D*
M | Union A*
T [
© Union E
~
Total Gross Requirement

RIGHT BANK GROSS
IRRIGATION WATER
REQUIREMENT

(Conveyance Efficiency)

TOTAL GROSS IRRIGATION
WATER REQUIREMENT OF THE
IRRIGATION AREA.

* In irrigation schemes operated entirely by DSI, the name of the canal determined according to the criteria shall be
indicated in this section.
** To be included in partially transferred irrigation schemes.
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TABLE 54. EXAMINATION OF PLANNED AND ACTUAL IRRIGATION WATER REQUIREMENTS AND
WATER AMOUNTS TAKEN INTO THE NETWORK

Name of Irrigation : Name of Institution/Organization:
MONTHS PLANNED ACTUAL IMPLEMEWTION
Gross Irrigation Water Net Irrigation Water. Gross Irrigation Water taken into
Requirement (hm?) Requirement (hm?®) | Water Requirement (hm?) network (hm?)
(A) (B) © D)

TOTAL

IRRIGATION EFFICIENCY [(B/D) * 100] =
MEETING RATIO OF REQUIREMENT (D/C) =

TABLE 55. EXAMINATION OF PLANNED AND ACTUAL IRRIGATION WATER REQUIREMENTS
AND WATER AMOUNTS TAKEN INTO THE NETWORK

Name of Irrigation :

PLANNED ; b y ACTUAL IMPLEMENTATION
ORGANIZATION Gross Irrigation Water ¥ Net Irrigation Gross Water taken into
/INSTITUTION Requirement (him? Water. Irrigation network (hm?)
DL E (A) Requirement Water (D)
' (hm?) Requirement
A7 (B) (hm?)
¢, ©
Union A
Union B
Union C
Union D
Union E
DSI Operation
TOTAL

IRRIGATION EFFICIENCY [(B/D) * 100] =

MEETING RATIO OF REQUIREMENT (D/C) =
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Application reports provide clear information on whether the irrigation facility has been
operated in accordance with technical requirements. In particular, an increase in the d,iffgrexg
between the planned and the actual gross irrigation water requirements indicates that the irrigation
area has not been properly managed. If the amount of water taken into the network I‘T&cge\ds the
requirement, this both raises concerns regarding the maintenance and repair needs of the system
and also shows the dominance of a management approach far from good irrigation management.

Therefore, in order to achieve the expected benefit from the facility and to ensure that
maintenance and repair services are carried out on time, the “General Irrigation Planning
Reports” and the “Planned Water Distribution Application Reports” are of great importance.
In particular, these reports are needed to identify the irrigations that nee(ﬁe be examined through
risk analysis regarding their condition and to determine the measures t\' taken.

' 4
Form Name ateof Arrival at the
ter*
General Irrigation Planning Reports ‘ \first week of May
Amounts of Water Taken into the Network and Their Usagey, “15th of each month
Status (Annex 7) =
Application Reports A ’ December 15

\,

" DSI General Directorate, Department of Operation and‘Malcenance
' ~
4
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6. IRRIGATION WATER MEASUREMENT STRUCTURES

In order to make the best use of the available water resources to irrigate larger areas, to
enable irrigation planning, to distribute water fairly, and to prevent soil damage and crop loss due
to excessive water use, it is necessary to measure the water and distribute it in a controlled way.

In engineering applications, various methods, structures, and instruments are used to
measure the amount of water flowing in open canals and pipelines.

Among these methods, the simplest one is to directly determine the water volume or weight
flowing through a certain section in a certain time using a measurement ¢entainer. In indirect
methods used in flow measurements, the water head, pressure intensity,\or the flow velocity at
various points within the section are measured. From these measured values, the flow is calculated.
The most accurate methods are volumetric or gravimetric methods, where the water volume or
weight flowing in a certain period is measured with calibrated containers.

In velocity measurements, pitot tubes, current meters, float objects, tracers are generally
used, or the trajectory of water in outlet pipes is utilized. After measuring the flow velocity and
the flow section, the flow is calculated by substituting these values in the continuity equation (Q
=A*V).

In determining the flow rate using water head and pressure intensity, orifices, venturi tubes,
and weirs are generally used.

In the metric system, flow rate is generally expressed in m?/s, m*/min, m*h, or l/s. These
units can be easily converted into each other. The unit to be used mainly depends on the volume
of the flow rate to be determined.

6.1. IRRIGATION WATER MEASUREMENT STRUCTURES AND INSTRUMENTS

In our country, irrigation water'measurements are generally carried out with the following
structures and instruments. These inClude:

- Weirs — Right-angled triangular weirs

- Parshall flumes

- Constant head orifices

- Current meters

- Small syphons

- Limnigraphs,

- Gauges.

6.1.1. Weirs

If the flow rate of the water to be measured is not very high and there is sufficient head
available in the canal, the easiest and most economical measuring device is the weir. At the same
time, the weir is one of the simplest instruments that gives accurate measurements.

To measure the flow rate of water flowing through an open canal or a pressurized pipe
outlet open to the atmosphere, a properly shaped opening arranged at a suitable section of the canal
1s.called a “measurement weir.” When properly constructed, weirs allow the flow rate to be simply
and reliably determined by measuring only the water depth.
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6.1.2. Parshall Flumes

Parshall flumes measure flow rate in open canals by narrowing the canal section.and raising
the flume floor, thereby accelerating the flow.

Definitions related to various parts of the Parshall flume are given below:

e Length of neck of flume: The length of the narrowest part of the measuring structure (E).

e Width of neck of flume: The width of the narrowest part of the measuring structure (L).

e Crest: The horizontal and elevated part of the floor (D).

e Inlet canal: The gradually narrowing part connecting the upstream €anal to the flume neck
©.

¢ Outlet canal: The gradually widening part connecting the flume neck to the downstream
canal (F).

e Upstream head: The vertical distance between the water Surface in the upstream
measuring well and the crest (Ha).

e Downstream head: The vertical distance between théwater surface in the downstream
measuring well and the crest (Hb).

Characteristics of Parshall Flumes

e The head difference measured due to the drawdown created in the water surface at the
flume neck determines the flow rate passing through the flume.

e The crest being elevated relative to the canal bed is largely to minimize the effect of
submergence on the flow rate.

e It has been observed that evengawhen submergence reaches quite high values in Parshall
flumes, there is no change-in‘flow rate, and the free flow discharge remains the same.

e Asthe inlet section of the flume is narrowing in the flow direction, it accelerates the
incoming flow, thus preventing sediment accumulation within the flume.

e They can be used for beth very small and very large flow rates.
Conditions for-Accurate Measurement in Parshall Flumes:

¢ During the eonstruction of the flume, the project must be followed exactly, the crest must
be horizontal and flat, and the inner surfaces must be smooth and even.

e The flume must be located outside the influence area of curves in the canal.

e [¥Lhe upstream head (Ha) should be measured at a distance of 2/3 of the contracted section
length from the crest, while the downstream head (Hb) should be measured near the lower
end of the neck section.

In Parshall flumes, the flow may be free or submerged. If the water level downstream of
the neck does not rise and swell, the flow in the flume is free flow. Otherwise, the flow is
submerged.

In the case of free flow, it is sufficient to measure only the upstream head (Ha) in the
upstream measuring well in order to determine the flow rate using formulas or tables (Figure 6).
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Measuring well

Water inlet Water outlet
Crest
Section
Figure 6. Top view and longitudinal section of Parshall flume

The effect of submergence on the flow rate in Parshall*flames is not significant up to
a submergence ratio of 60%. If the submergence exceeds this ratio, Figure 7 is used.

No effect of submergence on flow rate Flow rate starts to decrease

Operational limit

Allowable upper limit
of:submergence

No flow

Figure 7. Effect of submergence on flow rate in Parshall flumes with neck widths of 30-250 cm

When the submergence exceeds this ratio, in order to determine the flow rate, both the

upstream head (Ha) and the downstream head (Hb) in the downstream measuring well must be

measured.
Parshall flumes are divided into three groups according to their neck widths:

1. Those with 7,6-22,9 cm are called small Parshall flumes.
2. Those with 30-244 cm are called medium Parshall flumes.
3. Those with 305—1524 cm are called large Parshall flumes.

68



Calculation of Flow Passing Through Parshall Flumes:
a) In the case of free flow:

What is the flow rate through a Parshall flume with a neck width of 152 cm under a
head of
36,5 cm?

From the leftmost column of Table 56, the value Ha = 36,5 cm is found.;From there,

moving horizontally to the right, the value at the intersection with the L'=#452 ¢m column is
755 L/s.

Table 56. Flow quantities (L/s) corresponding to various values of Ha'in cm for Parshall
measuring structures with neck widths of 30—244 cm under fi€e flow conditions

Ha\L | 30 61 91 122 152 183 213 244
24,0 79 156 233 310 387 463 540 616
24,5 81 161 241 321 400 479 559 637
25,0 84 167 249 332 414 495 576 658
25,5 87 173 257 343 428 511 595 679
26,0 89 178 265 353 441 527 614 700
26,5 92 183 273 364 454 544 633 722
27,0 94 188 281 374 467 561 652 744
27,5 97 193 289 385 481 577 672 766
28,0 99 199 297 396 495 594 692 789

28,5 102 204 306 408 510 611 712 812
29,0 105 210 315 420 525 628 732 835
29,5 108 215 323 431 539 645 753 859
30,0 111 221 332 442 553 662 773 883
30,5 113 227 340 453 567 680 793 907
31,0 116 232 349 465 582 698 814 931
31,5 119 238 359 477 597 716 835 955
32,0 122 244 367 487 612 734 856 980
32,5 125 250 376 502 628 753 877 1005
33,0 128 256 385 514 643 772 898 1030
33,5 131 263 394 527 659 791 920 1055
34,0 134 269 403 539 674 809 942 1080
34,5 137 275 412 551 689 828 964 1105
35,0 140 281 422 563 705 847 987 1131
35,5 143 287 431 576 721 866 1010 1157
36,0 196 293 440 589 738 886 1033 1183
36,5 149 299 450 603 755 906 1057 1210
37,0 152 306 460 616 772 926 1081 1237
37,5 155 313 470 629 788 946 1105 1264
38,0 158 319 480 642 804 966 1124 1291
38,5 162 326 490 655 821 986 1153 1318
39,0 165 332 500 668 837 1006 1177 1346
39,5 168 338 510 682 854 1027 1201 1374
40,0 171 345 520 696 872 1048 1225 1402
40,5 175 352 531 710 890 1069 1249 1431
41,0 178 359 541 724 908 1091 1273 1460
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-
b) In the case of submerged flow: \ /‘
o L o
Neck width, L (cm) Submergence ratio (Hb/Ha) Y4
7.6 22,9 0,60 ‘\ 4
30,5 — 243,8 0,70
304,8 —1524,0 0,80

What is the flow rate through a Parshall flume with a neck width of 152.em hxier heads
of Ha =43 cm and Hb = 33,5 cm? ( 3

r
First, the submergence ratio is found (Hb/Ha = 33,5/43,0 = 0,78). Afhiicﬁlculating
this ratio, in Diagram 1 for a Parshall flume with a neck width of 152 cm:\

On the left edge, the number 78 is found. From there, movin h(g:ilontally to the right, the
intersection point with the Ha = 43,0 curve is found. From this point, ajperpendicular is dropped
to the bottom edge of the diagram and the value found (900) is rw his value is the flow rate in
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Diagram 1. Amount of submerged napped flow passing through a
Parshall measuring structure with a neck width of 1,52 m

f*
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6.1.3. Constant Head Orifices

Constant head orifices are a combination of outlet and weir with gate. They consist,of a
measurement box and two adjustable gates placed at its upstream and downstream, one belonging
to the orifice and the other to the outlet. In constant head orifices, the head difference is constant
and its value is 6 cm. In addition, there are two gauges, one at the orifice inlet and the other inside
the measurement box (placed taking into account the 6 cm head difference-for cenvenience)
(Figure 8).

Secondary Canal
Gauges Intake gate
Measurement box
Orifice gate
Main Canal

FEigurxe 8. Constant Head Orifices

Constant head orifices are medsurement structures that ensure irrigation water is taken by
measurement at the division points,of irrigation canals.

In constant head orifiees, measurement is easily performed with the help of tables prepared
according to the orifice height (a), the bottom width (c), and the gate openings.

To calculate the flowipassing through a constant head orifice, the following steps are followed:

1. From "Eable 57, in the column where the a*c value of the orifice to be measured is
located, the desiredflow or the closest value to that flow is found. From there, moving horizontally
to the left, the value (b) (orifice gate opening) is found from the last column.

2. 'While the intake gate is closed, the orifice gate is opened by the alpha value found from
the table,

3. The intake gate is then opened and adjusted until the gauge level inside the orifice box
indicates a level 6 cm lower than the gauge level outside the box. Thus, the desired flow is passed.
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Example of calculating the passing flow

If it is desired to pass a flow of 400 L/s through a single constant head orifice with

a*c=84*80 cm,

In Table 57, 400 L/s or the closest value to it is found (400,8 L/s).

From the value 400,8 L/s, moving horizontally to the left, the gate opening value is found
as 66 cm from the (o) column. The orifice gate is opened 66 cm, then theyntake gate is opened
and adjusted until the gauge level inside the orifice box and the gauge level outside (if the gauges
have been placed taking into account the 6 cm head difference) indicaté‘the same value. If the
gauges have been placed without taking into account the 6 cm head 'difference, with their zero
points in the same plane, the orifice gauge is adjusted until it indicates a value 6 cm lower (Figure

9).

Table 57. Flow rates through single constant head orifices

Gate FLOW QUANTITY (I/s)
Opening a%c

(cm)
oc 65%60 70*66 71*76 80*76 84*80 89*84
53 241,3 265,4 305,6 305,6 321,9 338,0
54 2459 270,4 34hl.4 311,4 327,9 3443
55 2504 2754 317,2 317,2 334,0 350,7
56 280,5 3229 322,9 340,1 357,1
57 285,5 328,7 328,7 346,2 363,5
58 290,5 334,5 334,5 3522 369,8
59 295,5 340,2 340,2 3583 376,2
60 300,5 346,0 346,0 3644 382,6
61 351,8 351,8 3704 389,0
62 357,7 357,7 376,5 395,3
63 363,5 363,5 382,6 401,7
64 369,2 388,7 408,1
65 375,0 394,7 414,5
66 400,8 420,8
67 406,9 4272
68 413,0 433,6
69 419,0 440,0
70 425,1 446,4
71 431,2 452,7
72 4372 459,1
73 4433 465,5
74 4494 471,9
75 455,5 478,2
76 461,5 484.6
77 467,6 491,0
78 473,7 4974
79 503,7
80 510,1
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The same value can also be found with the formula:
Q=0,7*10" *A*(2gh)'”?

Q = Flow rate passing through the orifice (I/s)

A = Orifice gate opening area (cm?)

g = Gravitational acceleration (980 cm/s?)

h = Head difference (6 cm)

e In double-orifices, when the orifice gates (a) are opened by equal amounts:

if it is desired to pass a flow rate of 100 L/s through a double constant head.orifice with dimensions
a =60 cm and c = 66 cm; from Table 58, in the column a x ¢ = 60 x 66, findthe number 100 going
downward. From there, moving horizontally to the left, find the numbér 10 in the gate openingoc
column. Here, for a flow rate of 100 L/s, both gate openings must be 10 em. The adjustment of the
intake gate is made as explained for single-orifices. As can be seenin Table 58, if one of the two
gates is closed and the other is opened by 20 cm, the amount of water, passing will also be 100 L/s.

e In the case of different orifice gates:

for a double-orifice with dimensions a =51 cm'and ¢ =52 cm, if the 1st gate opening is 10
cm and the 2nd gate opening is 20 cm, from Table 58; Q1 39,5 L/s and Q. = 78,9 L/s are found.
In this case, the flow rate passing through the double-orifice is found as Q= Q: + Q>=118,4 L/s.

SINGLE GATE DOUBLE GATE

Orifice gate Gate Gate

Figure 9. Orifice gates

Nete: Iniconstant head orifices, the a x ¢ dimension values should be written with a template
at a specific lecation on the orifice boxes.

During the installation of the gauges or the marking of the template gauges, the outside
gauge is painted downward from the concrete level. With the help of a water level hose, the top
elevation of the inside gauge is painted so that it is 6 cm below the top elevation of the outside
gauge.

When using the water level hose, two rods are used. One rod must be 6 cm longer than the
other. The base of the shorter rod (previously painted) is held at the upper limit of the outside
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gauge, and the longer rod is held at the part to be painted of the inside gauge (approximately at the
upper limit). The tops of the rods are brought to the water surface with the water level hose, and
the base of the longer rod is marked. This marked point is the upper limit of our inside gauge. By
painting downward from this point, our inside gauge is prepared as a template gauge.

In this case, there is no need to consider the elevation difference in the upstream and
downstream parts during measurement.

Since the tables showing the amounts of flow passing depending on¢the, gate openings in
single and double constant head orifices are arranged for a head difference of 6'¢m, these schedules

will be used directly.

Table 58. Flow quantities in double constant head orifices

Gate FLOW QUANTITIES (Is)
opening A*c
(cm) 51x52 53x56 55x60 60x66

oC DOUBLE | SINGLE | DOUBLE | SINGLE [DOUBLE| SINGLE |DOUBLE
1 3,9 7,8 4,2 8,4 4,6 9,2 5,0 10,0
2 7,9 15,8 8,5 17,0 9,1 18,4 10,0 20,0
3 11,8 23,6 12,7 254 13,7 274 15,0 30,0
4 15,8 31,6 17,0 34,0 18,2 36,4 20,0 40,0
5 19,7 39,4 21,2 42.4 22,8 45,6 25,0 50,0
6 23,7 474 25,5 5150 27,3 54,6 30,0 60,0
7 27,6 55,2 29,7 59,4 31,9 63,8 35,1 70,2
8 31,6 63,2 34,0 68,0 36,4 72,8 40,1 80,2
9 35,5 71,0 38,2 76,4 40,0 80,0 45,1 90,2
10 39,5 79,0 42,5 85,0 45,5 91,0 50,1 100,2
11 434 86,8 46,7 93,4 50,1 100,2 55,1 110,2

12 47,3 94,6 51,0 102,0 54,6 109,2 60,1 120,2
13 51,3 102,6 55,2 110,4 59,2 118,4 65,1 130,2
14 55,2 110,4 59,5 119,0 63,7 127,4 70,1 140,2
15 59,2 118,4 63,7 127,4 68,3 136,6 75,1 150,2
16 63,1 126,2 68,0 136,0 72,8 145,6 80,1 160,2
17 67,1 134,2 72,2 144,4 77,4 154,8 85,1 170,2
18 71,0 142,0 76,5 153,0 82,0 164,0 90,1 180,2
19 75,0 150,0 80,7 161,4 86,5 173,0 95,2 190,4
20 78,9 157,8 85,0 170,0 91,1 182,2 100,2 200,4
21 82,9 165,8 89,2 178,4 95,6 191,2 105,2 2104
22 86,8 173,6 93,5 187,0 100,2 200,4 110,2 2204
23 90,8 181,6 97,7 195,4 104,7 209,4 115,2 230,4
24 94,7 189,4 102,0 204,0 109,3 218,6 120,2 240,4
25 98,6 197,2 106,2 2124 113,8 227,6 125,2 2504
26 102,6 | 205,2 110,5 221,0 118,4 236,8 130,2 260,4
27 106,5 | 213,0 114,7 2294 122,9 245,8 135,2 270,4
28 110,5 | 221,0 119,0 238,0 127,5 255,0 140,2 280,4
29 1144 | 2288 123,2 246,4 132,0 264.,0 145,2 290,4
30 1184 | 236,8 127,5 255,0 136,6 2732 150,2 300,4
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6.1.4. Current Meters

These are instruments that determine the flow velocity of water by utilizing the number of
revolutions per unit time of a propeller or bucket-propeller system when immersed in flowing
water. They are of two types: horizontal-axis and vertical-axis. They can also be classified as types
that determine the velocity from the number of revolutions per second either by means of a chart
or electronically with a current meter.

Horizontal current meters

These are mainly propeller-type current meters, and several of them gan be mounted on a
rod to determine the velocity variations and flow amounts at different ‘depths in the canal.
Horizontal-axis current meters allow the installation of a series of propellers of various sizes,
enabling the measurement of flow velocities ranging from 0,025 m/s'topl0 m/s (Figure 10).

Figure 10. Horizontal current meter Vertical current meter

Gauge

Propeller

Current meter

Gauge
Cable

Bucket
propeller

Plate

Plate

Vertical current meters
These are mainly bucket-type current meters and can be used to measure flow velocities

ranging from 0,001 to 10.m/s (Figure 11). In current meters where velocity is not determined
electronically, the flow, velocity of water is determined by the formula:

V=A*n+B

V = Flow yvelecity (m/s)

n = Number'of revolutions per second (ratio of the number of turns to time)
A and B = Constants predetermined for the current meter

Revolutions are measured by counting the electric signals or sounds coming from the
current meter per unit time.

Each current meter has its own velocity formula. However, for ease of application, instead
of formulas, charts prepared for each type of current meter are used.
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M rement of Aver Fl locity in nal

The vertical distribution of flow velocity varies depending on the shape of the canal cfoss-
section. Generally, velocity increases from the bed upwards and decreases slightly at the surface
due to atmospheric resistance. Simplified methods used to determine the average velocity (Vm)
(Figure 12):

Figure 12. Division of the'flow section

e One point method: Vi, = Voge

Measurement taken at 60% depth from the surface. Applied when water depth is less than
40 cm.

e Two-point method: Vin = (Vo2 + Vog) /2

The average of two measurements taken at 20% and 80% depths from the surface. Applied
when water depth exceeds 40 cm and is widely used by DSI.

e Three-point method: Vim = (Vogr+ Vo + Vog) / 4

Measurements taken at 20%, 60%, and 80% depths from the surface. Two measurements
are taken at 60% depth. The total of these measurements is divided by four.

Measurement of Kl ross-Sectional Area and Calculation of Flow Rat

For an accurate determination of flow rate at the measurement site:

-There 'mustibe no turbulence in the water flow,

-The flow*must be uniform at that section,

-The waterbed must have a suitable surface width, depth, and geometric shape.
Aftetvselecting a suitable place in the canal, the flow cross-section is divided into vertical

sections. Phe depths and widths of each section are measured to obtain the area, and average
velocities are determined using current meters and the point methods mentioned above.
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Thus, the flow rate at that moment is calculated from the values obtained as shown
below: Q=A1 *V1+A2 (V2 +V3/2)+A3 (Vs +Vs/2)+A4 *Vs

Q= Flow Rate (m® /s)
A = Section area (m?)
V = Velocity (m/s)

6.1.5. Small Syphons

Syphons are curved plastic or aluminum pipes used both to take watet from canalettes of
irrigation networks into furrows or ditches, and at the same time to measureswater, by first raising
the water to a level above the free water surface and then discharging it to a lower level. In flow
measurements, they usually give approximate values (Figure 13).

Formula showing the flow rate passing through the syphong
Q= A*C (2gh)!”2. Here,

Q= Flow Rate (m?® /s)

C = Flow coefficient

A = Syphon section area (m?)

h = Water head (m)

g = Gravitational acceleration (9,81 m/s?)

Water surface

Figure 13. Operation of a syphon

Syphons canyoperate either free-flow or submerged. In free-flow operation, the head is the
elevation difference between the water level in the canalette and the axis of the syphon outlet. In
submerged opegation, the head is the difference between the water surface in the canalette and the
water surfac@into which the syphon outlet is submerged. In order to know precisely the flow
passing through syphons, the flow coefficient (C) must be known. The flow coefficient generally
depends on the shape of the syphon inlet, syphon length, smoothness of the inner surface of the
syphon, the cross-sectional area of the canalette, the velocity of the flowing water, and the level
difference between the syphon inlet and outlet.
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6.1.6. Limnigraphs

Limnigraphs are level-measuring instruments that continuously record the water level in
the canal (electronic or chart-recording types are available). The water level values recorded by
limnigraphs are used to determine flow rate by means of a chart prepared Ffor that canal section
or by computer programs.

Due to their ability to continuously record and store water level, to opezate for long periods,
and to eliminate the need for personnel during this time, limnigraphs have reeently been preferred
in irrigation (Figure 14).

Electronic
imnigraph

Body

Stripe
Float

Sinker

| VRS

Strip separator arm

Figure 14. Electronic Limnigraph
6.1.7. Gauges

Gauges are a type of ruler with a width of 10 cm and a length varying from 1 m to 10 m as
needed, graduated in 1 cm. The graduations are made in red on a white background or in
contrasting colors.

Gauges may be enamel, but wooden or plastic template gauges are also used.
Gauges ate Used not only in measurement structures to determine water head but also to
directly determine water level and thus flow rate. In direct use, once the places where the gauges

will be installed are determined, flow rates corresponding to various gauge levels are determined
with velocity me€asuring instruments, and charts are prepared (Figure 15).
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Gauge

Figure 15. Enamel gauge

When installing gauges on irrigation, drainage, or riyer canals, care should be taken to
ensure they are not affected by turbulence or curves.

Materials Required for Making a Gauge Template
1. Cardboard and plastic pressband
2. Utility knife
3. Acetate pen

Making the Gauge Template

1. A 20 cm wide, 1 m long cardboard pressband is cut. If the length is insufficient, extension
is made with tape.

2. The numbers and measurement lines of the gauge are drawn on this cardboard pressband.

3. The drawn cardboard pressbandiis cut evenly with a utility knife on a glass surface. Thus,
the mold of the gauge template is,prepared.

4. A 20 cm wide, 1 m long cardboard pressband is cut. It is fixed to the table with tape. The
mold gauge prepared from\the cardboard pressband is fixed neatly on it in several places
with tape. The numbers andimeasurement lines on the mold gauge are traced with an acetate
pen. After removingsthe mold gauge, the plastic pressband with the drawn markings is
ready for cutting, It is<Cut evenly with a utility knife on a glass surface, and the gauge
template is made ready for use.

Places where Gauge Templates are used
1. Constant Head Orifices

2. Parshall weirs

3. Rectangular=section canals

4. Old worngauge surfaces

Painting Gauge Templates
The surface where the gauge templates will be applied must be as flat as possible. The
selected place is first cleaned with a wire brush to a width of about 20 cm. The cleaned surface is
painted with a mixture of “10 kg water,
500, ¢ white plastic adhesive, and 12 kg white cement.” After drying, the template gauges are
preperly placed on the surface. Painting is done either with a sponge or with spray paints (red or
black) without smudging. After painting, the template gauges are cleaned with thinner.

80






ANNEX 1

WATER USAGE PROTOCOL

This protocol has been signed under the following conditions, on the one hand by the DSI
Regional Director on behalf of the General Directorate of State Hydraulic Works (IDSI), and on the
other hand by the transferee Organization/Institution (Village Legal Entity, Municipality, Irrigation
Union, Irrigation Cooperative, etc.).

1. SUBJECT

................................................................. Irrigation, operating within.the\.# «......., supplied by
the source/deposit facility ............ , and undertaken by the ORGANIZATION/INSTITUTION
responsible for the operation and maintenance services of the irrigation, constitutes an additional
protocol to the transfer agreement regarding irrigation water use.

2. WATER USE

2.1. In order to protect natural life and the environment and t@ ensure the continuity of reservoir
operation, ... hm? of water shall be kept in reserve in the storage facility.

2.2. For irrigation activities to be carried out by the transferee ORGANIZATION /
INSTITUTION(s) within the scope of its operationalsserviees; it has been deemed appropriate to use
water from the source/deposit facility in accordance with the principles of “General Irrigation Planning”
at the following rates:

..... (Name of Organization/Institution)......4% of the water
..... (Other Organization/Institution name,. if any).........% of the water
..... (Name of the non-transferred part, i any)....... % of the water

2.3. The monthly water quantities to b&used by the transferee ORGANIZATION / INSTITUTION
shall be determined on the basis of ““General Irrigation Planning.”

2.4. The transferee ORGANIZATION / INSTITUTION may not take more water than the
determined annual usage .ratio,.and monthly amounts. However, upon the request of the
ORGANIZATION / INSTITUERION, and with the physical capacity of the facility and the approval of
DSI, changes may be made'between monthly water usage amounts provided that the annual usage ratio
is not exceeded.

2.5. The unusedywater amounts within the year by the transferee ORGANIZATION /
INSTITUTION shall not be transferred to subsequent years.

2.6. The amounts and ratios of water taken from the reservoir by the transferee ORGANIZATION
/ INSTITUTION in previous years shall not constitute acquired rights for subsequent years.

2.7, Depending on changes occurring in the irrigation area and crop pattern, meteorological
conditions; the condition of the water source/deposit facility, etc., DSI reserves the right to make
adjustments in the annual water usage ratios and monthly amounts to be adopted by the transferee
ORGANIZATION / INSTITUTION.
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3. RESPONSIBILITY \ /
N

DSI shall not be held responsible for any damages or yield losses that may occur in case of natural

disasters, malfunctions, accidents, drowning, or interruption/reduction of water supply in llwlth the

instructions of security forces, the prosecutor’s office, or local administration.

4. VALIDITY PERIOD AND DISPUTES \
This protocol has been prepared between the parties in .... copies and its Vagty period is the ....
year irrigation season. In case of dispute, the courts of.............. shall be authorize L

W

ON BEHA{.P'OF THE TRANSFEREE
ORG((N)ZATION/INSTITUTION
(N. of Organization/Institution)
Authorized Person
(O@Orgamzatlon/lnstltutlon if any)
..Authorized Person

ON BEHALF OF DSI GENERAL DIRECTORATE
DSI..ccovenn. Regional Director
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ANNEX 2

IRRIGATION DECLARATION FORM FOR............... IRRIGATION
Name Surname : Year:
AREA TO BE IRRIGATED Main Secondary | Tertiary Intake Crop type
Village/Neig | Location: | Parcel | Area Canal/Pipeli | Canal/Pipeli .Canal/Plpel structure
ne No: ne No: ine No: /Intakey
hborhood: No (da)
yalve No

I request to irrigate the above-mentioned fields, provided that I'comply with the matters explained on
the back.

..... /...../20...
Signature

The accuracy of the signature and information is hereby certified.

ADDRESS: Village Legal Entity / Municipality Official
(Village/Neighborhood Headman)

Signature and Seal

Back Side of Irrigation Declaration Form

EXPLANATION
I hereby accept and undertake to:

1. Comply with the watetidistribution programs prepared by DSI during the irrigation season, to notify my
water requests €ach time separately with a "Water Request Form," and to protect the facilities;

2. Clean my share of thé ditches from the DSI intake structure/intake valve to my field before the irrigation
season;

3. Use water econemically and in a controlled manner without causing damage to the surroundings;
Abide by'any water restrictions or interruptions imposed by DSI for mandatory reasons, without making
any claims for damages;

5. Pay irrigation fees on time and avoid falling into penalty status;

6. Notify DSI of any changes to this declaration form before the irrigation season;

7. . Comply with all regulations in force related to irrigation and operation-maintenance.

Note: This declaration form must be completed and signed personally by the cultivators (i.e., those who
will pay the irrigation fees). If the number of parcels exceeds 5, a second or third declaration form must
be completed.
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WATER REQUEST FORM

Secondary No. Requested water amount (1/s)

Tertiary No. Irrigation Duration (Hour) \

Intake structure/Intake valve Crop Type ( »

No. P

Parcel No. Irrigation Area (da) 2 \\‘ o
AR

Day of Water Request eed w20

Vi
§
Name Surname of applicant (person who will pay ;he in/gation fee)

Name Surname

D&\t! and Signature

=

©
~4N

7
4

Note: Fill out a separate water request form for each water r‘eqﬁ‘est.

o\i
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ANNE X 4

WATER DISTRIBUTION CHART

Water DSI Irrigation.......
Water:Amount | Parcel and —— Supplied | Trricati . .
Water User’s 6 bo/Applied 4 Tirtaie Qwﬂwwzos upplie Wﬂmmc.os ...... Main Canal........ Secondary ... Tertiary
Name (mm) v cture/Intak e “ uration ... Month. ... Week Water Distribution Chart
Surname < f alye No. (da) (Hour)
W (Us) 1 2 3 4 5 6 7
OPERATION TECHNICIAN OPERATION ENGINEER
Name Surname Signature Name Surname Signature
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ANNE

IRRIGATION DURATION (HOURS) FOR 140 mm APPLICATI})

Y 4

MEDIUM SOIL CONTENT

TIME SCHEDULE

Liter/Sec






ANNEX 6

DAILY WATER DISTRIBUTION CHART OF CANAL/PIPELINE.........
Date:..... /... /.......

Water Parcel N Intake Irrigated | Requested | Supplied Irrigation End Signature of the
Order Gmﬂmm ACELNO 1 Structure/ Area (da) | Water (I/s) Water Duration Start 1 Water User
No Nomo “Intake (Us) :

Surname ‘w Sﬂ,\o No. h.(Hour) Hour Min Hour Min

TOTAL
Operation Technician Operation Engineer
Name Surname Signature Name Surname Signature
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... MAIN CANAL/PIPELINE
... SECONDARY DAILY OPERATION SCHEDULE

ANNEX 7

Date: ..../........ .

Tertiary Canals/Pipelines:

Capacity
(s)

No. of Intake
structures
/Intake valves

Flow
(I/s)

N
( Description

o

TOTAL

Secondary Canal/Pipeline

Conveyance Efficiency (%...)

1 ~
Water Distribution Technician bpsration Technician Operation Engineer
Name/Surname Signature | Name/Surname Signature | Name/Surname | Signature
\
7z
IRRIGATION DAILY OPERATION SCHEDULE
Date: ..../...../......
LEFT MAIN CANAL/PIPELH&%“' RIGHT MAIN CANAL/PIPELINE
Secondaries Capacity R low Secondaries Capacity (Flow) Description
(I/s) ()‘ (Us) (I's) (Us)
TOTAL TOTAL
Main Main Conveyance
Canal/Pipeline: Canal/Pipeline: Efficiency
% e
4 Water Distribution Operation Technician Operation Engineer
L Technician
Name/Surname Signature Name/Surname [Signature Name/Surname Signature
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ANNEX 8

MEASUREMENT STRUCTURES MONTHLY GAUGING FORM

Name of Irrigation Year :........... \
Name of Irrigation / Organization Month : e (
»
Location of Measurement Structure : r
\ Yo
(V)
. "4 .
Opening Change ' QN Daily
Day Closing™ 4" Total Considerations
h Q h Q t | Consumption
Hour cm 1/s Hour cm 1/s ‘@r/ ) m’

2| | Dl G B S| B = 3] o o] w| | n| & wof o] —

[\
(=

\o}
—

[\
\S}

[\
W

[\
=

[\
(93]

[\
[o)

\S]
2

[\
o]

N
Ne

(98]
(e

W
—

Monthly Total Consumption (m?)
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The person responsible for gauging




ANNEX 9
WATER AMOUNTS TAKEN INTO THE NETWORK AND THEIR USAGE STATUS

REGION: YEAR: MONTH:
Total water Water Taken Soil Water Water Used Water Discharged
Irrigation Name taken into from Other Leaching Supplied to for HPP Supplied to Water Description
network Source Water Out of Non-
\ Network Agricultural
b\ Area Area
Name | Type: | @) e ) () () () () ()

C
P
T
C
P
T
C
P
T
C
P
T

93




