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Percent-of-Normal Precipitation
September-November, 2018
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| Autumn dryness limited wheat and rapeseed
establishment in north-central Europe as
well as the Balkans
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Vegetative Health Index

Nov 18, 2018
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The VHI as crops went dormant
showed areas of poor establishment
due to fall dryness.
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Percent-of-Normal Precipitation
| September-November, 2018
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Conversely, wet fall weather favored
wheat establishment in Ukraine and
western Russia.
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Vegetative Health Index

Nov 18, 2018
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However, the VHI suggests localized

problems; perhaps too wet for fieldwork?

Before we go much further...
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Northern Morocco
Total Precipitation: Sep 1to Nov 28

Morocco Wheat Yield: 2010—2018
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Turkey — Anatolian Plateau
Total Precipitation: Sep 1to Nov 28
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South-Central Ukraine
Total Precipitation: Sep 1to Nov 15
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Total Precipitation: Sep 1to Nov 30
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Vegetative Health Index

Nov 18, 2018

I've learned my lesson.
An outlook for northern hemisphere winter crops
at this juncture can be off by a wide margin;
proceed with caution!!

Note: This is not to say autumn drought is
inconsequential, but timely, well-placed spring
rain can more than offset a dry autumn.
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Water Deficit Yield Response Factors (ETactual/ ETmeasured)

16 Moisture Yield Response Factors (FAO) indicate
wheat yields are not driven by autumn rain
(winter crops vegetative).
14 Area impacts? Yes.
' Yield? Not so much.
The keys are Flower (grains) and Fill (oilseeds).
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Crop Stage GDD Method: Avg(4) 2/20/2019

oD Wheat: Morocco (North)
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Crop Stage GDD Method.: Std
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Corn: Russia (Southern - Krasnodar)

9/3/2018
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This technique is applied to many
different regions and crops to
help identify weather impacts at
various stages of development.
Year-specific GDD data is
paramount.
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Crop Stage GDD Method: 0

Russia (Southern - Krasnodar) - 2018
i;n Corn Stage and Heat Days (>32°C/90°F)

Days >35°C (95°F) : : L

Tassel -3 Computing key weather parameters and
Silk - 5

— thresholds help identify potential yield impacts
quickly; this is done using our WMO database

I —— ;2 (i.e. GDD & Tmax) and extensive Excel coding.
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Crop Stage GDD Method: 0 Russia (Southern = KrasnOdar) = 2018
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Water Deficit Yield Response Factors (ETactual/ ETmeasured)

It is imperative to determine when
crops reach these key
developmental stages.
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Turkey: Week # for Wheat @ Flowering
1988-2018

26 3

For example, winter wheat is now flowering much earlier in Turkey;
Flowering week # has gone from ~ 22 in the early 90’s (late- May/early June)
to as early as week 16 in 2018 (mid-April), a 6-week swing.

JJ'['JJ ne—) Accounting for this change is key for yield modeling.
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Select VHI Stage

Flowering
Tiller
Jainting
Headin

Linking our VHI and WMO databases into Excel,
stage-specific VHI & Weather are analyzed.
2/5/2019 This ensures year-to-year consistency

Morocco (North) - 2019 allows easy testing of different scenarios.

Wheat Stage and Cumulative Precipitation
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Jointing: 23mm (96%/avg)
Tiller: 42mm (67%/avg)
Pre-Tiller: 38mm (49%/avg)
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Turkey VHI for Sunflowers @ Anthesis Complete
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Russia VHI for Corn @ Blister
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Ukraine VHI for Soybeans @ Pod Set
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VHI data for Algeria (Taza/Chao/Marr/Douk)

Bulgaria VHI for Wheat @ Filling
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Ukraine Total Rainfall: Soybeans from Full Bloom thru Pod Set
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Yield regression are also driven by “ mm
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Bulgaria Avg Tmax: Wheat from Jointing thru Fil _
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Ukraine Avg Tmax: Soybeans from Full Bloom thru Pod Set
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1/31/2019 Regression: 2005-2017

Ro man i d co n Reg rESSi on Median Regression Yield: 5.79

Record: 5.63 (2018)
Trend: 4.4 (R?*=0.29)

5.63
A suite of yield-modeling guidance
(streamlined with macros) which include:

Last Year 5-Year Avg Last Month VHI* VH+Wx* VHHWx/ Intcpt*
(2011)

R?=0.78 =0 R!=0.97 R?=0.98
*Includes Trend +[-0.45




1/31/2019

Regression: 2005-2017

Ro man i d co n Reg rESSi on Median Regression Yield: 5.79

Record: 5.63 (2018)
Trend: 4.4 (R?*=0.29)

A suite of yield-modeling guidance
(streamlined with macros) which include:
Trend
VHI
VHI + Trend
Wx + Trend
VHI + Wx+ Trend
VHI + Wx + Trend + Intercept*
VHI + Wx(2) + Trend + Intercept*

* Dummy variable to account for yield change
from technology, seed improvements, etc.

1 1
Last Year 5-Year Avg Last Month VH+Wx* VHHWxX/Intcpt*
(2011)
R2= 0.97 R?= 0.98
*Includes Trend +/-0.17 t/-0.18




A quick look at some
Skill Scores...
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Wheat: Key stages are Flower
and early Grain Fill. Regression
are “set” as soon as the crop
reaches mid-stage filling.

France United Kingdom Germany

Reg (Peak R?)

“Observed”
PSD(Cur)

Lithuania

Bulgaria

Czech Republic

B Current PSD
M Regression (Peak R*)

Regression (Median)
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Europe Corn Regression (2018)

Reg (Peak R?)

“Observed”
PSD(Cur)

B Current PSD
M Regression (Peak RE)

Regression (Median)

Corn: The key stages are
Tassel, Silk, & Blister.
Once the past Blister, the
regression are set.

France Germany Poland Romania Bulgaria
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Europe Sunflower Regression (2018)

Reg (Peak R?)

“Observed”
PSD(Cur)

B Current PSD
M Regression (Peak RE)

Regression (Median)

Sunflowers: The key stages are
50/50 Flower/Fill to Anthesis Complete.
Once the crop passes Anthesis, the
regression are set.

France Romania Bulgaria




Europe Wheat Regression (2018) Europe Corn Regression (2018)

France

In 2018, the Wx & VHI stage-based
regression provided good to at-times
excellent yield guidance for grains and
oilseeds (winter and summer crops).

W Current FSD
M Regression (Peak R?)

Regression (Median)

United kingdom  Germany poland Hungary serbia Romania

M Current PSD
M Regression (Peak R}

Regression (Median)

Europe Rapeseed Regres: er Regression (2018)

Moldova Rusia  Ukraine  Moldova Uleraine.

United Kingdom

France

Bulgaria

Carn Carn Sunflowers Sunflowers Surflowers Soybeans

M Current PSD
M Regression (Peak RY)

Regression (Median)

Germany Poland Czech Republic Lithuania France i Romania

Bulgaria

W Current PSD
M Regression (Peak RY)

Regression (Median )

M Current PSD
M Regression (Peak RY)

Regression (Median)




Back to the Outlook!!



Percent-of-Normal Precipitation
September-November, 2018
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Mentioned autumn drought worries over
northern and southeastern Europe...




90-day Percent-of-Normal Precipitation
February 20, 201. |

5

But many of these 2018 drought areas
have recovered nicely over the winter,
though Spain has dried out.
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Vegetation Health Index

February

o

20, 2019
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Latest VHI shows lingering impacts of
fall dryness in eastern Europe.
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Percent-of-Normal Precipitation

September-November, 2018
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90-day Percent-of-Normal Precipitation

February 20, 2019
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90-day Percent-of-Normal Precipitation

Most of Russia remains snow covered—>
VHI still reflecting pockets of poor

establishment in exposed croplands near
the Black Sea; too wet perhaps?

VHI Value
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Looking Ahead...



The “New” Normal: Blocking Highs
Pressure Anomaly Forecast @ ~15,000’ for March 4, 2019
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More blocking highs are a result of the

weakening thermal gradient between the ‘"
warmer high latitudes and the subtropics.
Weaker Thermal Gradient - | e : s
Weaker Pressure Gradient = T T—
More Blocking Highs 200 280 360




The “New” Normal: Blocking Highs
Pressure Anomaly Forecast @ ~15,000’ for March 4, 2019
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Net result of this new “normal”:
 Stationary storms (i.e. Harvey & Florence)
* Drought (Germany & Low Countries, 2018)
* Sharp west-to-east temperature gradients
* Pronounced temperature swings

|
* Strange storm movement (i.e. Sandy). 200 280 360
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Thank You!

Eric Luebehusen

Meteorologist
USDA/OCE/WAOB

eluebehusen@oce.usda.gov
(202) 720 -3361
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