Drip Irrigation 101

How to Determine Watering Needs and Irrigation Programs

There are a number of factors that influence how long and how often we water our landscapes.

Knowing a bit about your plant type, local climate and soil type will help you determine watering needs
for optimal health and appearance. The leaf structure and native habitat of a plant are one of the key
ways to tell how much water it will need. Plants with large, glossy leaves are likely to have evolved for
shady, wet climates, whereas small, fuzzy, deeply lobed, or succulent leaves are all plant adaptations to
help cope with dry, sunny weather. Local climate patterns, and even micro-climates within your
landscape, will influence how much needs to be supplied at different times of year. Your soil type will
influence the rate at which water is applied to a landscape in order for it to infiltrate the root zone and
encourage new growth, without causing rot. The following sections describe each of these factors in
more detail.

WUCOLS Plant Selection for Water Efficiency

The Water Use Classification of Landscape Species (WUCOLS), is a system that matches water supply
to plant needs in an effort to increase irrigation efficiency and maintain landscape health and
appearance. WUCOLS IV provides evaluations of the irrigation water needs for over 3,500 taxa
(taxonomic plant groups) used in California landscapes. To look up the plant factor and watering needs
for a particular plant visit http://ucanr.edu/sites/ WUCOLS/Plant Search/

Four categories of water use have been determined:

1. High - contains species requiring the greatest amount of water during the
summer months to maintain acceptable health, appearance, and growth, such
as five-finger fern (Adiantum alenticum), species that grow in deep shade or in
creek banks with ‘wet feet’.

e Setirrigation program to water between 4-7 days each week during
hottest summer months — assign a plant factor between .7-.9

2. Moderate — includes plants such as cone flower (Echinacea spp.) that require
routine moisture. Many eastern American species are in this category as they
are used to summer rain. Most fruit trees are also in this category.

e Setirrigation to water up to 3 days a week during hottest months—
assign a plant factor between .4-.6

3. Low — these plants are considered to be water conserving (relative to a lawn)
because they perform well with small amounts of irrigation water through
the summer. Plants from other Mediterranean climates, such as strawberry
tree (Arbutus unedo), and CA natives that are found in shadier habitats are
often in this category.

e Irrigate 2 days a week, may require more depending on how established the plants are—

assign a plant factor between .1-.3 .
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4. Very Low - are classified as needing no irrigation except during years of
below average rainfall for the region, such as matilija poppy (Romneya
coulters). Many California native plants fall into this category, but may still
need weekly watering during the first year of establishment.

e Irrigate 1 day a week during establishment, increase during hottest
months for the first year or two. Assign a plant factor of <.1

Soil Infiltration Factors

Your soil type indicates both how quickly water can infiltrate the root zone and how widely it will be
distributed. For recommendations on emitter flow rates based on soil type see below:

How water moves through soil

oA SAND

Clay soil has a tighter particle size allowing it to hold more water for longer periods of time. As water
enters this soil it spreads out laterally in a wide shallow fan before moving deeper. Due to this slow
infiltration rate, it is important to supply small amounts of water with regular but less frequent irrigation
cycles as to avoid dry, cracking soil or saturated roots in a slow draining bathtub.

e Use low flow rate emitter .5 GPH (gallon per hour) or below, spaced every 12 to 18” to
accommodate fanning.

Loam soil is a combination of clay, silt and sand that is porous, retaining moisture while moving excess
towards drier spots through capillary action (just like a sponge). Finger test your soil for moisture for the
days following irrigation to determine how often to water.

e Use emitters with flow rates between 0.5- 2.0 GPH for even watering and distribution and 6 or
127 spacing depending on your plant type (veggies vs. perennials shrubs).

Sand is an extremely porous substrate that allows quick water infiltration due its small particle size and
lack of organic matter, reducing its overall water holding capacity. Water regularly, as sand dries out
quickly, and incorporate as much organic matter as you can to help hold moisture.

e  Use higher flow rate emitter 1.0 GPH or higher, and space emitters every 6” to achieve equal
distribution throughout root zone.
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Using CIMIS for Water Budgeting on Smart Controllers

The California Irrigation Management Information System provides records from different regions
throughout California to provide seasonal data to inform irrigation efficiency. One of the main factors
effecting the amount of water needed from month to month is the ETo or the evapotranspiration rate
in a given area, which is the rate at which water transpires off of leaf surfaces or evaporates off of
exposed topsoil. ETo is a measurement created by relative temperature and humidity and can be
influenced by the following:

e Weather parameters such as solar radiation, air temperature, relative humidity, and wind speed
e Soil factors such as soil texture, structure, density, and chemistry

e Plant factors such as plant type, root depth and foliar density, height, and stage of growth
How to use ETo or CIMIS data to inform watering needs

1. To determine your CIMIS ETo Zone, check the regional map located here:
http://wwwecimis.water.ca.gov/App Themes/images/etozonemap.jpg

2. Now that you know your zone, use the Monthly Average Evapotranspiration Rate Chart below to
determine water needs for your zone by month - note this is water that needs to be resupplied to plants
via irrigation in inches (think rainfall) due to water loss through evaporation, which occurs in larger
amounts during the hotter months.

3. To use the water budget feature on your controller, program the setting for July to read 100% as this
is usually the hottest month, then calculate the percentage of water needed each month using July as the
indicator.

For example: May in zone 4 requires 5.27 inches for optimal plant health, so divide 5.27/ 5.89 (July
inches) gives you 89%. So set your controller to 89% watering during the month of May.

Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)

Sam,
Zonepé:e> 32 %) 38 % 58 | 76 95| 89 sy 96 %] 100% | 95 %[ 76 9 58 %| 41 %| 32 %|
Zone| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total |
0.93| 1.40 | 248 [330]| 4.03| 450 [ 465|403 |330|248 | 120062 330
2 | 124|168 310 [390] 465|510 496 }465[390]2.79 | 1.80]1.24] 39.0
3 ‘I,BGIZ_.2§ 372 /480|527 | 570|558 5&‘7 4201341 1240|186 | 463
186|224 | 341 (4505271570 |589 558 |450|341 |240|186| 466
003|168 | 2.79 | 4.20| 558 | 630 | 651 | 580 [ 4.50 | 3.10 | 1.50 |0.93 | 439
6 186|224 | 341 | 480|558 | 630 (651|620 480|372 |240|186| 497
7 | 062|140 | 248 [390]| 527 | 6.30 [ 744 | 651 [ 480 279 | 1.20 062 | 434
8 | 124|168| 341 (480| 620|690 |744 |651 510|341 |180|093| 494

217|280 (403 [510| 589 | 660|744 |682 (570|403 |270|188| 551
093]|168|310|450|589|720[806|713|510[/3.10|150[(093| 49.1
11 [ 155[/224| 310 |450| 589|720 806|744 [570|3.72|210[155]| 530
12 | 124 196| 341 |5.10| 682|780 (806|713 |540|372|180/093| 533
13 | 124|196 | 3.10 |480| 651 | 780|899 |775|570|3.72|180|093| 543
14 | 155|224 |372 |510|682| 780|868 |775|570/403|210[155| 57.0
15 | 124|224 | 372 |570| 744 |8.10| 868 |7.75 [ 570|403 |210|124| 579
155|252|403 |570|7.75|870|930 837|630 |434 | 240|155 62.5
186|280 | 465 | 6.00| 8.06 | 900|992 |B68 (660|434 | 270|186 665
248|336 | 527 690|868 | 960|961 |668[690[496|300]|217| 716
Variablity between stations within single zones is as high as 0.02 inches per day for
zone 1 and during winter months in zone 13, The average standard deviation of the
ETo between estimation sites within a zone for all months is about 0.01 inches per
day for all 200 sites.

*Please note that the CIMIS monthly averages were determined using turf grass as the measureable species. Be
sure to factor in WUCOLS plant factor and soil type to give you the full picture on how much water is needed.
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Programming Water Run Time

Given all of the information above, how do you move from WUCOLS, CIMIS and Soil Type to actual
programming water run times? Follow these steps to help you determine how long and how often to
water each hydrozone in your landscape.

1. Add up the flow rates of all of your emitters on one zone (or valve):

E.g 32 emitters x 1 gallon per hour = 32 total gallons per hour

2. Add up the square feet of canopy area of your hydrozone:
Eg. 16 plants x 7 sq ft = 112 hydrozone square feet

3. Now take the flow rate per hour (32) and multiply it by 1.605 (this converts your gallons per hour to
inches) then divide that by the area of sq ft.
E.g 32 x1.605 =.46 Inches per hour of equivalent rainfall
112

4. 'Then, find your zone on the CIMIS chart and the average amount of water lost during July = 5.89”

5. Next, consult WUCOLS to find your plant factor multiplier. E.g Medium water use plant = .6

6. Now multiply 5.89” (inches lost in July) x .6 (plant factor)= 3.53” of water needed in July / 4
weeks = .88 inches per week needed

7. Finally, use this equation to turn inches per hour into controller station run time.

Take what you can deliver in inches per hour x 60 (minutes per hr.) and divide it by what you need
in inches per week x days you want to water. See equation below.

E.g _ .46 x60 = 10.45 minutes, round down to 10 minutes

.88 x 3 days

8. Last but not least, go to the irrigation timer and enter 10 minutes 3 days per week!
E.g Zone 1 run time 10 minutes, days to water Monday, Wednesday and Friday

Always remember to consider the following when choosing plants and programing water times to
ensure an efficiently saturated and happy garden!

Install similarly rated plants on the same irrigation line i.e. all Low WUCOLS plants.

Use emitters with flow rates ideal for your soil type, using at least two per plant at the drip line.
Adjust the amount of water being supplied for seasonal fluctuations in temperature.

Monitor irrigation while it is in operation to ensure there are no leaks and check on plants for
optimal growth.
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