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• Soil water-holding capacity 
• Crop sensitivity to water stress
• Irrigation and effective rainfall received

Effective irrigation scheduling requires knowledge of:

• Available soil water content 
(soil water status)

• Crop water needs or 
evapotranspiration (ET) 

Soil type Avail. Water 

(in/ft)

Ave. Allow. 

Depl. (in/ft)

Ave. Allow. Depl. 

3 ft. zone (in)

Sandy loam 1.25-1.40 0.66 2.0

Silty clay loam 1.80-2.00 0.95 2.9



Different Irrigation water needs in San Diego County

In July
water needs in Pine 
Valley could be 40% 
and 25% more than 
Escondido and 
Fallbrook, respectively. 

Fallbrook:  0.21 in/day= 38 gallon/day/tree
Escondido: 0.24 in/day= 43 gallon/day/tree
Pine Valley: 0.31 in/day= 54 gallon/day/tree 

Lemon orchard 
with tree spacings 
of 20’ ×14’

In July

CIMIS data



Irrigation Scheduling Calculator

????



Using satellite NDVI - IrriSAT

• Landsat & Sentinel 2
• Designed to be used for farmers – very user friendly 
• Data Source: https://irrisat-cloud.appspot.com/#

https://irrisat-cloud.appspot.com/




Soil moisture sensors as useful tool 
may answer critical questions:

• How is water status of the soil 

early in the season?

• When is the right time for the first 

and subsequent  irrigation events? 

• Is the soil profile full after each 

irrigation event? 

• What is the length of irrigation 

time?

• Should irrigation practice need to 

change?



Inexpensive soil moisture sensors
Tensiometer & Watermarks

Telemetry devices (IRROmesh)



Crop Water Use

ETo accounts for weather 

ETc = ETo  Kc

ETa = ETc  Ks

ET
CIMIS

Stress factor

Kc - accounts for crop 

Actual Crop ET



ETo:   Spatial CIMIS
❖ Couples remotely sensed data from GOES 

satellite with point measurements from 
CIMIS stations to estimate ETo.

❖ Provides daily maps of ETo at 2-km grid.

Inputs:
• CIMIS
• Remote sensing
• Topography 



Spatial Report 
by Coordinate



FRET (Forecast ETo for next 7 days)



What we need:
More accurate crop coefficient values (Kc) 
to have a better estimation/forecast of    
crop water needs

Aerial images taken by drone from two avocado sites



• Three-year data collection

• Working with six mature Avocado sites to represent 
various climate, canopy features (plant density/tree 
ages), row orientations, soil types, water sources, and 
irrigation management practices

2 sites in Escondido, 2 sites in Temecula, 2 sites in Irvine

(450 ft. to 1500 ft. above sea level)

• Monitoring towers to measure actual crop water use, 
soil moisture status, plant water status, NDVI, canopy 
temperature

• Drone evaluations + salinity assessment 

• Impacts of irrigation regimes

What we do in this project:

Avocado grove



Shortwave Radiation
+

Longwave Radiation

Rn

Energy used to 
heat the air
or canopy

How much energy
is being used to
evaporate or
transpire water?

H

LE

Energy conducted into
or out of the ground

G

Or ET!

ET=Rn-(G+H)



Canopy feature of avocado grove makes a difference!

Site 3

Site 6

Site 5

Site 1



Thermal images (Week August 8, 2022) 

Site 5

Site 1 Site 3

Site 6



Canopy temperature measurements (infrared thermometer)



Insights from an avocado grower:

• We have used Irrometer sensors as well as the 
Aquaspy and accumulated a lot of data. After ten years 
of work, we found soil moisture sensors redundant. 

• We have found the Spatial CIMIS input into our 
Irrigation Decision Support Tool more useful.



Soil moisture data

Site 5

WET

DRY

Micro sprinkler



Soil moisture data

Site 1

WET

DRY



Soil moisture data

Site 2

Site 3

WET

WET



Crop water use in avocado orchard - Escondido

✓ 20×20 ft. tree spacings

✓ 11-year-old [trees 20 ft. tall]

✓ 42% south facing slope

✓ 775 ft. above sea level

✓ Sandy loam soil (Cieneba coarse )

✓ Hass avocado

✓ One micro sprinkler per tree

(flow rate: 25@GPH)



Average crop water consumption (ET)= 44.8 GPD

Crop water use in avocado orchard - Escondido

Based on actual ET measured and tree spacings

Heat wave

RainRain

Heat wave



Crop coefficient in avocado orchard - Escondido

• New leaves in May are not fully expanded and not as 
efficient as the summer.

• Stomata close and transpiration slows/stops during 
hot days.

Average Value: 0.73 

Higher Kc in the spring than the summer



Crop water use in avocado orchard - Temecula

✓ Tree spacings: 15×20 ft.

✓ 8-year-old [trees 15 ft. tall]

✓ 33% south facing slope

✓ 1500 ft. above sea level

✓ Loamy soil (Lodo rocky )

✓ Hass avocado

✓ One micro sprinkler per tree

(flow rate: 9.5@GPH)



Average crop water use = 24.3 GPD
Average crop coefficient = 0.64

Crop water use in avocado orchard - Temecula

Rain Rain

Heat wave
Heat wave



Thank You (Q & A)

Contact information: 
Ali Montazar - amontazar@ucanr.edu

mailto:amontazar@ucanr.edu

