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ILandscape Irrigation:

What Determines Water Use in a Landscape?




ILandscape Irrigation:

What Determines Water Use in a lLandscape?

1. Growing environment
= (Climate - hot, cool, dry, humid, cloudy, windy

oot g
- -

B ESSER * v - G
":—1’»




ILandscape Irrigation:

What Determines Water Use in a lLandscape?

1. Growing environment
= Climate - hot, cool, dry, humid, cloudy, windy
= Plant exposure - sun, shade
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ILandscape Irrigation:

What Determines Water Use in a lLandscape?
1. Growing environment
= Climate - hot, cool, dry, humid, cloudy, windy
= Plant exposure - sun, shade

= Surroundings - other plants, hardscape
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What Determines Water Use in a lLandscape?
1. Growing environment

2. Types of plants
= Trees




ILandscape Irrigation:

What Determines Water Use in a lLandscape?
1. Growing environment

2. Types of plants

= Trees - on a canopy area basis, they can use significantly
more than turfgrass.

=
——




Plant Water Use:

" Measure evapotranspiration (IT).

Evaporation from the soil
_|_

Transpiration from the plant




Where do you get " estimates?




Historical ET estimates:

Olive historical ET - inches during period

Table 6. Olive historfcal evapotranspiration estimates (inches during period)

Mar 16-31
Apr 1-15
Apr 16-30
May 1-15
May 16-31
June 115
June 16-30
July 1-15
July 16-31
Aug 1-15
Aug 16-31
Sept 1-15
Sept 16-30
Oct 1-15
Oct 16-31

Available at http://anrcatalog.ucdavis.edu/SoilWaterlrrigation/8212.aspx




Real-Time Weather Monitoring:

" Measure evapotranspirtation (ET).

= CIMIS weather stations predict the ET of pasture
grass (Reference ET = ET ).







Accessing CIMIS data:

= Go through the Department of Water
Resources

WWwWw.cimis.water.ca.gov

= Univ. of CA IPM website:
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IFORNIA STATEWIDE INTEGRATED PEST MANAGEMENT PROVECT
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Degree-days - run models and calculate degree-days

Model descriptions
Plants, pests, and beneficials - crop diseases - more
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Citrus thrips damage estimator "% ant 1D Key ¥ more




Weather monitoring:

n Vieasune evapotranspirtation (ET).

" Weather stations predict the ET off pasture grass
(Reterence ET = ET).

= Convert the reference ET (ET,) to your plant’s
ET (ET,,,,) using a crop coetticient (k).

crop




Determining Crop HT:

Crop ET = Reference ET x Crop Coetficient

ET ET k

0 C

Crop Coefficient for Olives (k. ) = 0.8




Irrigation scheduling example:
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Available at http://anrcatalog.ucdavis.edu/SoilWaterlrrigation/8212.aspx




Irrigation scheduling example:

Santa Rosa - North Coast Valleys - Station 83
Date CIMIS Precip SolRad Avg Max Air Min Air Avg Air Max MinRel AvgRel DewPt Avg Wnd  Avg
ETo(n) (n) (Lyday) Vap Temp Temp Temp Rel Hum Hum (F) wSpd Run Soil
(mBars) (F) (F) ('F) !;:;t (%) (%) (MPH) (miles) To:t)p
(0

07/01/2009 0.19 0.00 607 138 664 502 594 95 64 80 531 45 1076 718
07022009 019 000 589 136 705 495 581 94 63 9 527 44 1067 714
070¥2009 018 0.00 566 137 704 516 583 61 83 530 40 963 708
07042009 012 -« 0.00 424 133 674 514 564 67 86 522 47 133 700
07052009 0.13 0.00 460 126 644 449 547 (A 86 507 48 1163 689
07/06/2008 022 000 661 113 775 388Y 575 40 70 478 35 839 676
0707/2008 019 000 608 118 698 375Y 550 60 80 488 38 921 679
07/08/2009 025R 000 657 10.7 843 385Y 628 27 5 463 36 885 6B1
07/09/2008 023 000 647 119 781 415 5986 42 680 492 44 1053 G688
07/10/200% 021 0.00 585 12.1 831 396Y 600 34 68 4986 39 946 691
07/11/2009 020 0.00 568 130 783 489 615 45 70 515 47 1123 7041
07/12/2008 024 000 626 1S5 852 434 631 22 58 482 45 1095 705
07113/2009 _0.2§ 0.00 658 105 935 419 676 95 16 46 459 41 1001 T3
07/14/200 @ 0.00 640 124 943 474 679 92 23 53 503 4.1 986 726
07/152009 023 0.00 641 124 823 446 607 95 40 69 503 39 951 724
Tots/Avgs 313 000 506 123 779 447 602 66 45 70 500 42 1012 701

22882 BBURE B



Olive water use example:

Date ET ive

7/14/09 : 0.22




ILandscape Irrigation:

Tree water use example (walnuts):

. 20-foot diameter (10” radius) tree, midsummer

Tree area = 3.14 x (radius)? = 3.14 x (10)? = 314 ft?
ET_ = 0.25 imn/day k.= 1.0 (e.g. walnuts)

ET,_ .= 0.25 m/day x 1.0 = 0.25 1n/day

tree

' ft ,
0.25 — X—X (314 ft‘) X
day 121n

748 g ¥
?anl 7 gal
ft” day




ILandscape Irrigation:

What Determines Water Use in a Landscape?
1. Growing environment

2. Types of plants

= Trees - on a canopy area basis, they can use significantly
more than turfgrass.

= Turfgrass - cool season (kc=0.8), warm season (kc=0.6)
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ILandscape Irrigation:

Turfgrass water use example:

" Warm season grass
Area = 314 ft?
ET_ = 0.25 imn/day k.= 0.6 (warm season grass)

ET...=0.25 in/day x 0.6 = 0.15 in/day

tree

. f‘t -
0.15 — x — x (314 %) x
day 121n

748 g ¥
igal 99 gal
ft day

(Walnut water use was 49 gal/day)




ILandscape Irrigation:

What Determines Water Use in a lLandscape?
1. Growing environment

2. Types of plants

= Trees - on a canopy area basis, they can use significantly
more than turfgrass.

Turfgrass - cool season, warm season

Stand-alone, smaller plants (shrubs, etc)

= Wide range of water use, but water use is a function of their
canopy size

= (Can save water if only water the plants, not the bare ground.




ILandscape Irrigation:

What Determines Water Use in a lLandscape?
1. Growing environment
2. Types of plants
3. Irrigation system
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What Determines Water Use in a lLandscape?
1. Growing environment
2. Types of plants

3. Irrigation system

=  Can the irrigation system provide just the right amount
of water to all the plants in the landscape? Without
wasting any? -




ILandscape Irrigation:

What Determines Water Use in a lLandscape?
1. Growing environment
2. Types of plants

3. Irrigation system

= Can the irrigation system provide just the right amount
of water to all the plants in the landscape? Without

wasting any?
= Want to apply water only to those areas where plants
can take it up.

Efficiency




Turtgrass Irrigation:

= Design
= Operation




Turf Design from an Irrigation Standpoint:

» Curves are hard to irrigate - rectangular shapes are easier.




Turf Design from an Irrigation Standpoint:

» Curves ave hard to irrigate - rectangular shapes are easier.

» Small / narrow shapes are hard to irrigate.
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Turf Design from an Irrigation Standpoint:

» Curves ave hard to irrigate - rectangular shapes are easier.
» Small/ narrow shapes are hard to 1rrigate.

» Slopes are harder to irrigate.




Sprinkler Design:

= Standard sprinkler spacing is “head-to-head™ coverage.
= Closer spacing = higher application rate = runoff?




Sprinkler Design:
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= Too many sprinklers on a line means poor pressure =
pOOr coverage.




Sprinkler Design:

= Standard sprinkler spacig 1s “head-to-hcad™ coverage.

= Too many sprinklers on a line means poor pressune =
POOT COVerage.

= Keep track of where the pipelines are.

= Ay e w w e =
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Sprinkler Design:

Standard sprinkler spacing 1s “head-to-head™ coverage.

Too many sprinklers on a line means poor pressure =
POOT COVerage.

Keep track of where the pipelines are.

Error on the side of more valves / stations.




Sprinkler Design:

Standard sprnkler spacing 1s “head=to-hcad™ coverage.

Too many sprinklers on a line means, poot pressute — Poor:
coverage.

Keep track of where the pipelines are.

Error on the side of more valves / stations.

Error on the side of using larger pipe.

= Smaller pipe does not increase pressure pas=a.




Sprinkler Design:

Standard sprinkderspacing 1s “head-to-hiead™ covenage.

Too many: sprinklers on a line means, poor Pressure = POl CoOVerage.
Keep track oif where the pipelines are.

Eusor on the side off more valves / stations.

Error on the side off using larger pipe.

Make sure the sprinkler “pops-up” above the grass.




Turtigrass Irrigation Management:

= Try to avold daily irrigations.

= Odd/even watering requirements.




Turfgrass Irrigation Management:

= Ty tor avord daily irigations.

= [rrigate in the early mornings.




Turtigrass Irrigation Management:

= Ty tor avord daily, mrigations.
= [nrigate m the canly mornings.

= [f there are brown spots, don’t just mmcrease the run time.




Turtigrass Irrigation Management:

Ty 10 avoid daily irrigations;
[rrigate 1n the early mornimgs.
[ there are brown spots, don’t just mcrease the run time.

Adjust your controller for changing water needs.

= Smart controllers?




Summary: How do you get by on less water?

= Change your landscape plant selection

= Go from high water users (lush trees & turfgrass) to lower
water users.
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= Change your landscape plant selection

= Go from high water users (lush trees' & turigrass) to lower:
water Users.

= Become a more efficient irrigator

= Easier to be efficient with drip irrigation.




Summary: How do you get by on less water?

= Change your landscape plant selection

= Go from high water users (lush trees' & turigrass) to lower:
water Users.

= Become a more efficient irrigator
= Fasier to be efficient with drip 1rrigation.

= Combination of the two 1s often the best

= Low water use landscape irrigated with drip 1rrigation.




Questions?

ROSE IS ROSE
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Larry Schwankl www.anrcatalog.ucdavis.edu
559-646-6569 Lawn Watering Guide for CA: Pub. 8044
schwankl@uckac.edu Drip Irrig. In the Home Landscape: Pub. 21579

Powerpoint presentation at http://schwankl.uckac.edu




