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Irrigation Scheduling in Vitic

Water management decisions focus on:
1) Timing of the start of irrigation in the spring
2) Manage the quantity of water applied during
remainder of growing season

Complications arise from:
1) Changing Weather/Climate
2) Within field variations (soil texture, elevation)
3) Local/state government imposed mandatory
water reductions




Monitoring Water Use In U.S. Vineyards

E&J) Gallo Winery

Colony Ranch
Kcb comparison at the ranch level
July 25, 2011
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: Notices Station List Station Location Map | Siting ' Sensors Maintenance \
. . X ¥ 3 Stations #136, 200, 207, 208,
~ % 2 218 & 230 don't have a
: functioning rain gage. This Bing Map shows CIMIS station coerdinate points. You can zoom in and out fo see the
| exact station locations. Click the station marker for more detailed information.

The precipitation data shown is
missing data rather than zero
rainfall.
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GRAPEX Study site

The measurements were collected in
two vineyards located approximately = —
32 km (=20 mi) northeast of Lodi, CA == =W
(38.29°N, 121.12°W).

North
East-West Rows spaced ~3.3 m (11 ft). fineyard
Vines spaced ~1.5 m (5 ft). | (site 1)

< North Vineyard (site 1):
» ~ 34.4.ha (85ac).
» Mature vines.

< South Vineyard (site 2
> ~21 ha (52 acre).
> Young vines.
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Wind speed profile

Wind direction

.

Vine canopy structure affecting turbulent exchange




The two vineyards were
heavily Instrumented to
measure meteorological,
vegetation, and soil
conditions.
Measurements included:
» meteorological quantities,
e.g. wind speed, air
temperature, and precipitation.
> surface energy balance.
» wind and friction velocity
profiles at four' levels.

» Vine water use via sap flow
Sensors.

> Soil temperature/moisture at
multiple depths.
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" During 10Ps, wind profile data was also
collected at a fifth level (~1.5 m) , beneath the
canopy.

GRAPEX site measurements
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GRAPEX site measurements

North Vineyard
USDA/Gallo Soil M0|sture Proflles
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South Vineyard
USDA/GaIIo SO|I M0|sture Proflles

Profile Soil Moisture and Sapflow Network
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Below canopy wind
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'dditional GRAPEX
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GRAPEX Episodic Measurements
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GRAPEX IOPs

I0OP 1 I0P 2 IOP 3
~April/May ~June/July ~August
LAI~0.5t0 2 LAI~ 1.5

North Vineyard
LAI~ 0.5 to 2 LAI~ 1
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Two-Source Energy Balance Approach (TSEB)

System, soil, canopy budgets -
RN =H +LE +G
RNg=Hs +LEc + G
RN-=H:+ LE.

Two-source approximation
TRAD(G)4~ fIC(e} ch t [1' C(e)] T54

Temperature constraint
Hc, Hs, RN, RNg, G

Residual

T

UoJ1Njos INIIDI3 ]

LEc= RN—H -G — LE, B




Two-Source Energy Balance Approach
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Using UAV Imagery in TSEB
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May 3, 2016

TSEB-derived Surface Fluxes (W/m?)

TSEB-derived Surface Fluxes (W/m?)
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TSEB-derived ET and T Using UAV Imagery

ET

ET (mm/day)

I o
N o6
1.2
1.8
24
=13

[Cl3s
4.2
[ 48

. 54

B 5

T (mm,/day)

o
B 05
1.2
1.8
24
I

[J3s
a2
[ 4.8

Il 54

ET (mm/day)

o
B 05
B 1.2
1.8
24

T (mm/day)

o
B 0.6
1.2
1.8
24
El3

[J3e

ET (mm/day) S5

o
B 06
B 1.2
1.8
24
(13

36
a2
I 4.8
B 5.4
B s

T (mm/day)

o
B 0.6
1.2
1.8
24
I3

[
a2
[ 4.8
5.4
Il 5




2015 South Vineyard
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Aircraft Yield map

Low ET
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PhoDAR (LIDAR-like) data
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Shadow Detection Algorithm
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UAV Shadow Detection

GRAPEX




Barrell hr/eﬁ / GRAPEX Sites for 2017
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Preliminary Results from GRAPEX

e Crop coefficient-based techniques have limited utility
for estimating ET and stress in vineyards.

® Refinements to TSEB model parameterizations for unique
canopy structure, architecture and row spacing/orientation

using the data collected from GRAPEX is improving model
performance.
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® The capability of resolving vine transpiration from interrow
evaporation/transpiration may depend on pixel resolution.

®\/ery high resolution imagery from UAVs may provide valuable
iInformation on landscape features and vine conditions not
detectable at satellite resolutions.




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

