Basics of Irrigation Scheduling Using ET Data from CIMIS 5/1/2014

The basics of irrigation scheduling
using ET data from CIMIS

Presented at
Inches to Hours: An Irrigation Workshop for Foothill Wine Grape Growers
UC Cooperative Extension-Central Sierra
April 29, 2014
Rhonda Smith
Viticulture Farm Advisor
Sonoma County

UC I University of Calihrm
CE

Agriculture and Natural Resources | Cooperative Extension




Vine Water Use

VS.

Soil Water
Reservoir

Vine Water Use

VS.

Soil Water

Reservoir

o 4

Irrigation

5/1/2014
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Soil is a Reservoir for Water

Saturation g

Field
Capacity

Evapo-
Transpiration (ET)

Available
WWater
Permanent.:
Wilting Point Unawvailable
YWaterxr

Soil is a Reservoir for Water

Saturation [l

Field
Capacity

Evapo-
. . Available
Transpiration (ET,
P (ET) Water
-Not so Awvailable
Permanent Water
Wilting Point Unawvailable
WYWater

5/1/2014



Soil is a Reservoir for Water

Saturation g

Field
Capacity

Available

R Waterxr

Transpiration (ET)

Permanent
Wilting Point

<+ Refill level

Unawvailable
YWaterxr

Soil is a Reservoir for Water

Saturation [l

Field
Capacity

Evapo-
Transpiration (ET)

Permanent
Wilting Point

Avwvailable
W aterx

<+« Refill level

Unawvailable
WYWater

5/1/2014



Basics of Irrigation Scheduling Using ET Data from CIMIS 5/1/2014

Soll
Textural
Classes

f. The texture triangle shows the pereentage of
fand, silt, and clay in each of the textural classes,

Units of water: “acre-inch” and “acre-foot”
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1 acre-inch of
water = 27,154
gallons of
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ﬁ 12-inches of
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of land = 325,848

gallons of water
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Rock content of soil profile affects
Available Water content

Available Water for Various

Soil Types

Acre-inches/
foot of soil

Coarse textured 1.00

sandy loams

Medium textured 1.50

loams

Fine textured clay 2.00

soils

1 acre-inch = 27,154 gallons
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Vineyard 1: Yolo Clay Loam

«3-feet effective rooting depth
*Available water is 2.0 inches per foot
*Vines spaced 8’ x 12’ = 454 vines per acre

6 acre-inches available water = ~163,000 gallons
359 gallons available water per vine

1 acre-inch = 27,154 gallons

Vineyard 2: course rocky shale

«2.5-feet effective rooting depth
*Available water is 1.0 inch per foot
*Vines spaced 5’ x 10’ = 871 vines per acre

2.5 acre-inches available water = ~68,000 gallons
78 gallons available water per vine

1 acre-inch = 27,154 gallons
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Assessing Water Needs

e Soil-based monitoring

o Plant-based monitoring

o Climate monitoring

Factors affecting vineyard water
use (per land area).

« Evaporative demand (ET,)

« Seasonal growth of the vine

» Ultimate canopy size (trellis type)
« Spacing between rows

« Amount of water in the soil profile
* Presence of a cover crop

11



Water Use Sunlight, wind,
humidity, temperature

Canopy size

/ Root density &
Water S u p p Iy N distribution

Soil water content Soil properties

CIMIS Stations provide

!
Reference Evapotranspiration (Eto)

‘California N> |

}#’i

Irrigation NN
r

Management
Information
System

— i

l

Frm |
This is multiplied by a crop coefficlght that changes through the season to

calculate TQTA' vine water use.
b N

5/1/2014

12



Basics of Irrigation Scheduling Using ET Data from CIMIS

CIMIS stations provide reference
evapotranspiration (ETo) which is
ET of grass.

To determine a crop’s ET, you must
multiply the reference ET by a “crop
coefficient” (kc). The result is Etc
which is ET of the crop.

Vineyard water use will change over the
season as canopy expands, therefore kc
changes up until the shoots stop growing.

Kc is affected by:
Seasonal growth Canopy size (trellis) Row Spacing

5/1/2014
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Weighing Lysimeter

« installation

Vineyard is planted over the top.

« actual full ET is weighed daily and
the total amount of water used can
be replaced daily.

5/1/2014
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Crop Coefficient (K.)
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—_
o

o
o

0
0

Shaded area measured beneath the two vines’ canopies were
highly correlated with the crop coefficient.

Grapevine Lysimeter
(=] 1998
N 1999

y =-0.008 + 0.017x
R? = 0.95

1 N 1 N 1 N
20 40 60 80
Percent Shaded Area

K. = 0.017 multiplied
by the % of vineyard
floor that is shaded

Larry Williams, UC Davis

Factors contributing to shade:

A *Canopy size

5/1/2014
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CE San Luis Obispo County

ContactUs  AboutUs  Newslatters  Programs | Special Projects  Volnteer

Home

Viticulture

= GRAPE NOTES Newsletter
= Drought resources

u Goneral Viticultisre

s Pest and Disease
Managamant

= Water and soils

Crop Coafficients - Pasc Pansl
u Salinity Managemant

® Frost Protection

® Replant-Renovation

® Ferlizer and Nutrients

B ECOnMmacs

s Laboratory Analysls

= Squirrel and gopher control

= Historical winegrape
production statistics

= Vintage Publications
= Conference presentations

B Current lacal rescarch

Crop Coefficients - Paso Panel

Using the Prsa Panel to guickly measure the canopy shaded area and estimate vineyard
irrigation crop coefficients

Inlioduction

The Paso Panel Is a simplo device which ks used to measure the midday canopy shaded area of trelised grapevinas
This measuramant is of interast because It can ba used to calculats the irgation crop cosfficiant (Ke). Tha midday
canopy shaded ataa ean also be useful as a quick non-dessuctivi ma

s of genesal ving vogetative growth

5/1/2014
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Kc values by row spacing and trellis type

RMQTI.DQ Vertically shoot positioned Lyre Sprawl
DD :P 4 5 6 7 8 9 10 1 12 10 12 10 1 12

0 019 015 013 011 010 0.09 008 007 0.06 010 0.09 012 011 0.10
180.00 0.25 020 017 014 013 011 010 0.09 0.08 018 015 021 019 0.18
360.00 033 026 022 019 016 015 013 012 01 029 025 034 031 028
540.00 042 033 028 024 021 018 017 015 014 043 0.36 049 044 041
720.00 051 041 034 029 026 023 021 019 017 057 048 063 057 052
900.00 0.62 0.50 041 0.35 0.31 0.28 0.25 023 021 0.69 057 074 0.67 0.61
1080.00 0.73 0.58 048 041 0.36 0.32 0.29 0.26 0.24 077 0.64 0.81 074 0.67
1260.00 0.83 0.66 0.55 047 041 0.37 0.33 0.30 0.28 0.81 0.68 0.85 0.77 0.71
1440 00 092 074 061 053 046 041 037 034 031 084 070 088 080 073
1620.00 100 080 067 057 050 045 040 036 033 085 071 089 081 074
1800.00 107 0.86 071 061 054 048 043 0.39 0.36 0.86 072 0.89 081 075
1980.00 113 090 075 064 056 050 045 041 038 0.86 072 0.90 0.82 075
2160.00 117 093 078 067 058 052 047 042 039 087 072 0.90 082 075
2340.00 1.20 0.96 0.80 0.69 0.60 0.53 048 044 040 087 0.72 0.90 0.82 075
2520.00 123 0.98 0.82 0.70 0.61 0.54 049 0.45 041 087 0.72 0.90 0.82 075
2700.00 124 0.99 0.83 0.71 0.62 0.55 0.50 045 041 0.87 0.72 0.90 0.82 075
\eraison

Adapted by Larry Williams, from Tables in

“Modeling Grapevine Water Use” by Larry E. Williams
http:/ /avf.org/assets/files/articles /87e125d35d5ac0e189659f23da49eeeOcd4eas.pdf

Et, - Reference
evapotranspiration

t.- Crop evapotranspiration

K. - Crop coefficient (0.2-0.8)

Et. = Et, x K, = full potential
water use

17



The vineyard Is using:
full ET vine = ETo x kc

But how much will you supply?

ETo x kc x % deficit

5/1/2014
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Basics of Irrigation Scheduling Using ET Data from CIMIS

Regulated Deficit Irrigation

The amount of water that is
applied is only a percent of full
Etc.

Irrigating to a 40% RDI means
less water is applied than if you
Irrigated using a 60% RDI

Applied water volume = ETo x Kc x “management factor”

Management factor considerations

» Bud break through set: 70-80% during
grand period of growth (if and when you
decide you need to apply water)*

» Set through veraison: 60% down to 35%
depending on variety, winery, brand, etc.

» Veraison through harvest: increase % as
needed

» Avoid imposing more stress in locations
that stress by default.

» Don't stress young vines

*Be careful - you must support what you “build”!

5/1/2014
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Carneros Chardonnay Water Use

Starting with young vines in 1991

ET,

Year (inches)
1991 39

1992 39
1993 39
1994 40
1995 40
1996 39

ET.
(inches)

ET.
(gal/vine)

6.9
9.3
12.1
18.1
18.6
19.5

150
202
271
396
405
425

from Larry Williams

Weekly or Daily
Eto from CIMIS

Daily Report

Renderad in English Units.
duly 1, 2013 - July 7, 2013
Printed on April 28, 2014
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Long Term monthly Eto from CIMIS
Camino station (in acre-inches)

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

141 188 299 447 591 7.46 9 821 6.23 419 184 137 54.96

How to Manage Pests
e california Weather Database: Set Dates and Variables
| Kbt the duts | Weniner mens |
Retrieve daily data for CAMINO.A (CIMIS &13, Camino)
| $ratien deseriptian | Averages | May |

County: [ Darade

N30 dag a4 min W Dlawalion: T80 &

i b 9, 0303 sopung  Genumd covers Drigases goam

1. Salnct & tirsn pericd
From: Ly =1 [# e
Theoughs [Dueber (=] ElIE @00 [E
2. select variables and backup stations Dalintens Heasuremant delails

Sebect miables U retsievs | Betual dats frem statson Recommendations b fill in data gaps
Cham o8 or wepply “ferecant”

Coange basiogs | | Lisa s basiaps

Bachup station 1 | Backup stateon 2 | Leng-term sversans from

5/1/2014
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UC¥IPM Online

Haw to Manage Pests
b California Weather Data: Report

Daily weather report for CAMING.A (CIM1S «13, Canins

Determining the Volume of Water to

Apply
* Use HISTORICAL ETo to calculate predicted
hours to irrigate for a selected period of time.

* Immediately after the period of time has passed,
use REAL TIME ETo to determine the actual
hours of irrigation.

» Adjust the hours of irrigation for the following
period of time.

5/1/2014
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Basics of Irrigation Scheduling Using ET Data from CIMIS

ETo X Kc =
FULL POTENTIAL VINE WATER USE (Etc)

Assumptions
1. Leaf Water Potential trigger was reached July 1.

2. Harvest Date was October 1.

C=
A= B = A x B: D=
Historical Crop Potential RDI
Date Eto Coefficient® | Water Use | coefficient
Period Inches/Period Kc (in) Krdi
July 1-7
July 8-14
July 15-21
July 22-28
July 29 to August 4
August 5-11
Full Potential Water Use x RDI
Assumptions
1. Leaf Water Potential trigger was reached July 1.
2. Harvest Date was October 1.
C=
A= B= A X B:
Historical Crop Potential
Date Eto Coefficient® | Water Use
Period Inches/Period Kc (in)
July 1-7
July 8-14
July 15-21
July 22-28
July 29 to August 4
August 5-11

5/1/2014
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Determine Regulated Deficit %
(RDI %)

* RDI % experiences:
60% is conservative
35% is risky

» Full Potential Water Use (ETc) X RDI%

Scheduling Inputs

ETo (Reference ET)
Kc (Crop Coefficient)
ETc (Full Potential Vine Water Use)
RDI1% (Net Water Volume Needed)

Soil water contribution between the start of the irrigation
season and harvest

In-season effective rainfall
Emission Uniformity
* Application rate of drippers

24
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G=
[(Cx D)-E-F]:
Net Irrigation
Requirement

H=
Emission

Uniformitye|

| =
G/H:Gross
Irrigation
Amount

(in)

(%)

(in)

ETc X RDI% minus Soil water contribution minus effective
rainfall = NET IRRIGATION REQUIREMENT

E= F=

Soil Effective
Contribution | Rainfall®

(in) (in)

|
|
|
|
I
I
| I

H=

= G/H:Gross

Emission Irrigation

Uniformity® Amount
(%) (in)
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M =
(K/L):
G= 1= K= Hours of
[(Cx D)-E-F] G/H:Gross J= (I x J x .623): PREDICTED
Net Irrigation Irrigation Vine Gallons per Irrigation
Requirement Amount Spacing | Vine/ Period Time
(in) (in) (sq feet) (gal/week) (hours)
M=
(K/L):
G= 1= K= L= Hours of
[(Cx D)-E-F]: H = G/H:Gross J= (I x J x .623): Average PREDICTED
Net Irrigation Emission Irrigation Vine Gallons per Application Irrigation
Requirement Uniformityd Amount Spacing | Vine/ Period Rate Time
(in) (%) (in) (sq feet) (gal/week) (gph/vine) (hours)

92

48

0.96

5/1/2014
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Basics of Irrigation Scheduling Using ET Data from CIMIS

Must be entered

columns O-P

previous columns N-Q
_ by hand (should|  |inked from |week. Net| same week.
_M o becolumnR | ‘real time Eto’ diff of Actual Hours
(K/L):  Hours | same week.)! |sheet: Hours of| ACTUAL and of irrigation
of PREDICTED Hours of irrigation based REAL TIME | after previous
Irrigation ACTUAL on REAL TIME hours week's
Time Irrigation Time Eto PREVIOUS WK | adjustment
(hours) (hours) (hours) (hours) (hours)

7.2
9.2
9.0
5.6
6.1
5.9
8.5
8.0

0.9
-2.8
0.0
0.4
-0.2
-0.2
-8.5
5.6

6.4
9.0
6.0
5.9
5.7
6.0
13.6
-1.1
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z livreg ard Iy ation Scheduling Woks beet Wession 12, Januar y 200 Fhi , gt vl ' ot aln, UC Dl 9% o Loty Coupr sthw Lxtwiaion
3 Preas TAB kay to mous babesen cols L I 5 UC O Al enter
4 o Yo, Sanicr Aggice Courty atvss Fitarionn
13
E' T N s vy —— Drop down menu of
5 s — J—— . o B e m— historical Eto data
3“1 ::hm‘:uu-munh.':_n-ngrm;nmhnunwﬁmuhu«:u m c"ls
E et e 2 5 o davasp lubemy eedbe i T e shaliva by e nandy I
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E
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4
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a5 Cumulative Gallons per vine « I % \ﬂ 1
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48
L]
) L . . . .
5 This worksheet is online on two UC Cooperative Extension
% county websites. See next slides for instructions and addresses.
56
u v v instructions | Scheduling workshest - ETo Uata 73 !
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Online Irrigation Scheduling Worksheets
- important stuff -

e Remember that on each website, the worksheets
automatically access historical Eto data from CIMIS
stations that are in or near the UC Viticulture Farm
Advisor’s county. Those data are linked to the
worksheets. You can choose which data set you wish
to use by using the (see previous

slide).

Continued on next slide

gc University of California B——

Agriculture and Natural Resources | Cooperative Extension

Online Irrigation Scheduling Worksheets (continued)

* The historical CIMIS data options on each county’s
worksheet were calculated for you by the farm advisors.

* To use more relevant CIMIS data:

¢ Select the last option on the drop down menu “User entered Eto
data”.

¢ Follow directions on Lynn Wunderlich’s website to access a local
CIMIS station and request Eto data for a particular week in 2013.

¢ Back on the Scheduling worksheet, open the “Eto Data” tab at the
bottom of the worksheet and enter your Eto values into the first
column.

UC J University of California I

E Agriculture and Natural Resources I Cooperative Extension

5/1/2014
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Online Irrigation Scheduling Worksheets
- web addresses -

* Sonoma County
— http://cesonoma.ucanr.edu/viticulture717/Vineyard_Irrigation/

In the left menu, select “Excel irrigation scheduling worksheet” and
scroll down to see links to the sheet.

* San Luis Obispo County
— http://cesanluisobispo.ucanr.edu/Viticulture/Water and soils/

Look at the section headings in the center of the page and find
“Irrigation Scheduling Calculators”

UC I University of Calihrm
CE

Agriculture and Natural Resources | Cooperative Extension
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