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Table 1. Irrigation system performance in California in 1995. Standard deviation is provided in

parenthesis. Letters indicate statistical differences at the 95% probability level
(According to Hanson et al., 1995).

Irrigation system Sample size DU (%) Ea (%)
Sprinklers 164 62 (15)c 69 (13)ac
Pivots and Rangers 57 75(10)a 81(11)ab
Under tree Sprinkler 28 79 (16) ab 81 (18) ab
Drip (permanent crops) 458 73(15)a 76(18)a
Drip (annual crops) 23 63 (16) c -
Furrows 157 81(14)b 66 (14)c
Borders and basins 72 81 (14)b 80(14)ab
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.l; Surface Irrigation Evaluation, Design, and Simulation

File Input Output Units  Simulate  Design

sy s mgn o SIRMOD

K Sy and 5z USU Surface Irrigation Evaluation, Design, and Simulation Software

Inflow Controls  Field Topography/Geometry | Infiltration Characteristics ] Hydrograph Inputs ] Design Panel ]

Field Geometry Flow Cross-Section =
Field Length. m 360.0 Top Width [m) 0.360
Field Width, m 200.0 ] )
Field CrozsSlope 0.00000 Middlciidihlln) 0.280

) Bottom Width [m) 0.100
Field System " Border/B asin lirigation .

] . * Furrow Irigation M aximum Depth [m) 0120
Border/Bazin Unit
Width [m) or Row 1.00 Trnacc Furrows
Spacing. m f—— —
Downstream v Free Draining
Boundary [~ Blocked End
Manning - n Values
First lrrigations 0.040
Later Irrigations 0.030
Base

Compound Slopes
First Slope 0.00200 M anning Equation Calculator Rhal 0.4796
Second Slope 0.00800 Slope 0.00000 Rho2 2.8261
Third Slope 0.00800 Manning n 0.0000 Sigmal  0.6272
First Distance, m 360.0 Flow. Ips 0.0000 Sigma?  1.4245
Second Distance. m 360.0 Depth, m 0.0000 Gammal 1.45%31
The "First Distance” iz the distance Area, m™2 0.0000 Gamma2 05419
from Field inlet to the break in slope Cmh 0.3626
between “First Slope” and "Second Top Width, m 0.0000 [:mh 0.7765
[Sjli':r:née_s..'_mlla”}' foHIECRs ccond Wetted Perimeter. m 0.0000 i i
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-"‘} Win5RFR 4.1.2 Project Management - Warkomsia_fztecHdlsFarm s (Proyect AztecHills Farms-Jon Warkomsk)
Eile Edit Yiews Tools Help
IR

Project AziecHills Famns-JonWarkomsaki, Case: Case 1

Analysis Explorer

£l Project AztecHills Farma-Jon Warkaomaki
=-W Case:Casel

4 =B Oparations: Foldar 1

! - Border {IF=1.5) {Slope=-0.0002)

it Barder IF=1.5) (Slope=0001)

£ B Simulaion: IF=15 Slope=0001 - Sensitivity tests

i | { Proposad design

. = Sensilivity lo variable elevation

= ariable elevaton+irfiltration (2.0)

i g elevation+nfitration (1.0)

i - Elevation+infiltration (2.0) Distance-cutof

i i Elavation=infilration (1.0) Diskanca cutof Physical Oper

g+ Design: Folder 1 Dasign Analysis

|-y Border (IF=1.5) (Slope=0.0002)

it & Barder [IF=1.5) [Slope-0.0002) (2}

WinSRFR Worlds

"

Ewvenit
Analysis

Prese button to enter Win3RFER Word

Cata History | Log
! MName: | FurrawelF=1.5) (Slope=0.0002) .l—_'J;§-Q&.
Created Man. Jul 28, 2013 215 PM ARID-LAND
AGRICULTURAL
Evaluator: | RESEARCH CENTER
| User Level: Advanced ZH0PM
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Alternate (every-other) furrow irrigation

field channel

furrows 1, 3, 5 etc. are irrigated on day 5
furrows 2, 4, 6 etc. are irrigated on day 10

1 |12 |13 (|4 ||5]16|]7
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Clemson Variable Rate
LEPA Irrigation System
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Arizona, navajo nation, Maricopa
county ,Tuba city project, USDA, 2005

Edward C. Martin, University of Arizona =
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% Change

1991 1991 2001 2001 2010 2010  inAcreage
Acres  Share  Acres  Share  Acres  Share (199l

Irrigation Method  (million) (percent) (million) (percent) (million) (percent)  2010)

Goiyfronfood> 55 6 40 0 358
4 3 16 s D

Drip, microsprikler 30w B AN 4
TR R TR R T R
Total 83 10 82 0 &l 10 -

Source: DWR, Calformia Water Plan Update 2013, Volume 3, Agrculural Water Use Eficiency, Tabl 2.,
hetp:www waterplan water.ca govldocs/cwpu20 | FinalVol3_Ch02 AgWUE pdf
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USDA-ARS, Irrigated Desert Research Station (IDRS) in Brawley

Mean SDI alfalfa forage yields, furrow yields and percentage SDI yield increases over furrow yiekds for 1991, 1992 and 1994,

Irrigation Yields (ton/ha)
Treatments

1991 April to November | 1992 January to November § 1994 January to December

R 11.10 23.38 16.81 51.29

Treatments 8.05 19.82 12.10 39.97
~ N
SD1 Percent

| Yied Incrense 37.89 17.96 38.93 28.32

Mean SDI alfalfa water use effidencies (WUE), furrow WUE and percentage SDI WUE increases over furrow WUE
for 1991, 1992 and 1994.

Irrigation Water Use Efficiency (kg/m?)
Treatments 1991 April to November J§ 1992 Junvary to November | 1994 Janvary to Decomber | Totals*

snﬁ:.:f.ﬂ, 0.945 1.713 0.885 1.114

Forrow

Treatments 0.615 1.329 0.637 0.822
" SDI Percent

WUE Inaease 33.66 28.89 38.93 35.52

21
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— Solar Controlle:

Solar Controller

Wireless Pump |

g

Relay 5 00”1 :

Main Controllerup to: |
40 zones y
1 wired pump

3 wireless pumps
8 master valves

Bidirectional wireless distance is 500 M.

Solar Controller
Solar Controller

Wireless Pump 3

Master valve 8
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CALIFORNIA IRRIGATION MANAGEMENT INFORMATION !
CALIFORNIA DEPARTMENT OF WATER RESOUR 5
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1 = Pyranometer 2= Soil Thermister
3 = Air Temp & Humidity

4 = Wind Vane 5 = Anemometer
& = Rain Gauge 7 = Datalogger
8 = Solar Panel 9 = Lightning Rod

30



CIMIS REPORT

g T

“ a2y i

CIMIS (55LuT (532 4oliy 9 3,135 aigod

CALIFORNIA IRRICGATION MANACEMENT INFORMATION SYSTEM

4.0 ST0 gecrasamie)  For Mo waew Fabuvary 34 Mumugh Masch 1
3

— T
p~ "4

e ] T —
- .

ekl mfeeece evapoaranpiases (T & fw raw of wa
T A (PGP S e 10 wae o uil eapeceies
ad cop mmapnraen | r beakiy paasw grae. Masph g

£ by dhe pypnopiiane “trp axflican”™ gims e v of the ET
B olser crops. Por exsegle,. sssare DT on Jane 12 a0 287 sk
a4 and the coop cre ek Be coem on tha chey b L1 Mapdpeg
EFs by the coafichors 30 206 lachos © | 1) sosolss e x com BT of
025 chee. This iplomyanton (x asefel (0 dexrmamiag P arsourd

ad vrning of wrigeses waarr Crop confTclerss am avalatle in
aflcis 21427 gnd HEl® of UC Camperaire Ericvem

ot | Michuird) Seander, UC Davis, ke spfarmsioon oo coeflh
choma. (30T TEI-4828. The 1T graphs prowide weskly 'Ry rases
o alec b aivis S0 @dinge voei Sai o el thii yeai The 1933
o 1999 50 mir proveicd by de Ot imgsiece Mougorem
ladorrast e Syatern (CTMIS) of g Calioends Dups renerd of "Waas
W s e

Effective Irrigation Crop ET Cumulative | Depletion

Date Rainfall Crop ET

July 2 0.00 0.00 0.30 0.30 2.20
July 3 0.00 0.00 019 0.49 2.01
July 4 0.00 0.00 0.22 0.71 1.79
July 5 0.00 0.00 0.28 0.99 1.51
July 6 0.00 0.00 0.25 1.24 1.26
July 7 0.00 0.00 0.26 1.50 1.00
July 8 0.00 0.00 0.28 1.78 0.72
July 9 0.00 0.00 0.32 210 0.40
July 10 0.00 0.00 0.36 2.46 0.04
July 11 0.00 2.50 0.40 0.36 214
July 12 0.00 0.00 0.22 0.58 1.92
July 13 0.42 0.00 0.11 0.27 2.23
July 14 0.25 0.00 0.15 047 2.33
July 15 0.00 0.00 0.25 0.42 2.08
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Trees and Vines Sample
Crop Water + Yield # Total Benefit/Hectare
$ $ $ $

Almonds 246,000 2.426.500 2,672,500 408
Apples 900 13,900 14,800 366
Avocados -141,350° 738,000 596,500 760
Grapes 0,850 1,336,500 1,437,350,0 730
Pistachios 370,150 6,755,000 7,125,000 630
Plums 556 12,445 13,000 402

Vegetable Sample
Artichoke 2,500 326,200 328,700 160
Broccoli 2,750 106,100 108,850 730
Cauliflower 5,750 334,100 339,850 870
celery 3,350 345,750 349,100 1700
lettuce 26,000 1,361,000 1,387,000 920

Field Crop Sample
Alfalfa 47,790 325,700 373,500 100
Cotton 345,300 810,500 1,155,800 110

L CIMIS aScts o T (sl cymo 51 LS OF v+ o ln ooy 1 gl
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HORTAU

1. Field data 2. Weather data 3. Automation 4. Web Interface
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HORTAU

Managing Irrigation with Real-Time Soil Tension Data

180%

Calif. Trial Water Use (% of Crop ET, at -10kPa)

Calif. Trial Yield Increase {relative to control)

154%

128%
114% o

17%

232 Crop ET

B4% B3% 14%

68%
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Relation of crop production, productivity of applied water (PAW) and marginal productivity
to the crop water supply.
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Comparison of water productivity (PAW) of irrigation levels for wheat and maize.

Wheat, Texas, USA Wheat, Syria Maize, Texas, USA
Irrigation Yield PAW Yield PAW Yield PAW
evel (tha=1) (kgm3) (tha-1) (kgm=3)  (tha™) (kgm-3)
Full 476 (.64 5.79 093 13.95 1.42
67% of full 4.74 0.76 5.24 1.19 11.36 1.53
33% of full 3.88 0.80 5.15 0.99 6.62 1.21
Rain-fed 2.19 0.61 3.27 0.93 1.36 0.43

ras ol jials as oYYV
<l )9 050 Gl v
GiiSTly s lis b g o,lal o5 poore Jlasl b o Shoe Joud LB ials v/

H. Zhang,2003 &l oS @ olS i J>l
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Figure 3 — Double-row rice sowing with
laying of both irrigation tape and tensioning
of the film
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)10 azm 50 sl dlgd (5 5,1

Average(2000,2001)
Character - -
water applied : o Yield : )
u / o 0
(m3/feddan) Difference(%o) (Ton/feddan) Difterence(%o)
Traditional 3661 - 1.04 -
Cotton : -
Gated Pipe 2576 -29.64% 1.6742 61.10%
Traditional 1840 - 2.1 -
Weate _ ;
Gated Pipe 1290 -29.90% 3.4 65.20%
: Traditional 2712 - 3.1 -
Maize _ -
Gated Pipe 2318 -14.50% 6.7 116%
Rice Traditional 8810 - 3 -
Gated Pipe 7075 -19.70% 4.3 53.60%
Traditional 6900 - 22.6 -
Mango - : -
Gated Pipe 5534 -19.80% 31 37.20%

H.El-Banna Osman,2002
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