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Irrigation Scheduli

= When to Irrigate
= How much water to ap




Irrigation Scheduling Approaches
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Crop Coefficient, Kc??
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Ground Cover: Corn 7/31/2008
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Kc (Kch) Is related to

L_ight Interception
(Ground Cover)

Develop Relationship between
Ground Cover and Kcb
for Horticultural Crops




Kcbhb = ETc/ETo
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Photographing Canopy: Size
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Crop Coef., Kc and Crop Cover
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Crop Coefficient and Canopy Cover
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Abstract The FAO-56 procedure for estimating the crop
coefﬁ01ent K asa functlon of fractlon of ground cover and

Introduction

Kcb mm 0 15

Keb full = Fr(min(1+0.1h,1.2))+[0.04(u-2)-.004(RH-45]*(h/3)°-3)
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surface is dry. K.y, g 1s estimated primarily as a function of
crop height. K4, s can be adjusted for tree crops by
multiplying by a reduction factor (F,) estimated using a

vt lant ctmrvamtal vracdotomasreme Faveer Tha actiermto Frae oo o]
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estimate by a crop coefficient that represents the relative
rate of ET from a specific crop and condition to that of the
reference. The reference condition is generally ET from a
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Kcb and fc
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Dimensional fc
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NDVI (SR) vs Fractional Ground Cover (Photo) (2008)
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NDVI (SR) vs Fractional Ground Cover (Photo) (2008)
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Fractional Ground Cover (Dimensional vs. TetraCam) (2008)

y=091x +0.01

2 _
R’=0.93 .

(Dimensional)

Fractional Ground Cover
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Ground Cover, fc
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Ve J nent or kerlectance-5ased Crop

( DEefTIcients 1or Corn

- “““\n‘*“ f i~ CH
I 'ransactions or the AS/

cnristopner iVi. U. Neale, Vvalter C. bauscn, Dale k. Feermann

ABS TRACT Concurrent measurements Or reriected canopy
radiation «lﬂjd [NE Dasal Crop coefrricient (KCn) Tor corn were

conaductead tnrougnout a season 1n order to develop a reriectance-
vzus;wﬂ CIrOpP COETTICIENT MOdEel. RETIECTanCe Was measuread In
|_anadsat I'nematc Viapper panas 1 \H U050 - 0.0Y lmw ana
1Vi4 ' '/0 - 0.90 um) ana usea in the caiculation or a vVegetation
INAEX Called the normalized difference vegetation maex (NDwVI).
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NASA Modeling and Data Assimilation Framework:
TOPS

Terrestrial Observation and Prediction System

Monitoring modeling,
& forecasting at
multiple scales

TOPS provides
solution to the data
processing problem

Observations

Previously used to
support a wide range ,
of applications e == Forecasts

‘ I ] o’
Weather/Cllimate
Ecosystem Simulation Models

Modular integration
of component models Applications




Satellite Irrigation Management Support Project:
TOPS - SIMS

Satellite ET Weather Station
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Processing Steps

At sensor radiance

L EDAPS

Surface reflectance
*‘NDVI

Fractional ground cover
*Kch

*ETcb = Kcb * ETo -
\Web browser
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Agricultural Weather Networks

= California Irrigation Management
Information System (CIMIS)

> Operating since 1982

» More than 139 stations currently
providing daily measurements of ETo

. data now available for CA;
2 km statewide grid, daily.

Spatial CIMIS ET,
16 Sept 2010
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Disclaimer: This data is for research and evaluation purposes only.
NASA Official: Ramakrishna R.Nemani Curator: Forrest Melton Privacy Statement
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Privacy Statement
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Individual fields are
clearly visible at 30m
resolution

Disclaimer: This data is for research and evaluation purposes only.
NASA Official: Ramakrishna R. Nemani Curator: Forrest Melton Privacy Statement
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Upcoming Features: 3-5 day ET forecasts




Upcoming Features: Field LLevel Summaries

TOPS Satellite Irrigation Management Support

Search About Help Select Date: [2011-10-15

Overlays
SETch 20111015
S Kcb 2011-10-08 t0 2011-10-15
S NDVI gapfilled 2011-10-08 to 2011-10-15
S NDVI 2011-10-08 t0 2011-10-15
Base Layer
oGoogle Satellite
.Google Terrain
‘Google Streets

Disclaimer: This data is for research and evaluation purposes only.

NASA Official: Ramakrishna R.Nemani Curator: Forrest Melton
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Upcoming Features: Wireless Field Sensors

> Flow measurements — irrigation applications
> Soil water content or potential



Upcoming Features: Field-LLevel Reports

Past 3 days: Mext 3 days:
Kch . . Runtime Runtime
Field mean ] 8/8/2010 ETo ] 8/11/2010

L4

F-01 1.05 i 0.79 2.5
F-02 0.97 i 0.79
F-03 1.09 i

Considers weather, soil texture, crop type, root depth, precipitation,
prior irrigation amounts, method of application, and application rate.

Parameters to include measures of within-field variability.

Summary reports planned for delivery via text messages / PDFs sent
to mobile devices.
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SEBAL ETa (mm/day)

Kcb:Fc from Allen and Pereira (2009)
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Fractional Ground Cover, fc

NDVI (TOA) vs Fractional Ground Cover (Photo) (2008)
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