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1972 Soviet Grain Purchases
Former National Security Advisor Henry Kissinger had 
this to say about record July 1972 Soviet grain 
purchases from the United States:

• “Our intelligence about Soviet needs was appalling.

• Our knowledge of what was happening in our 
markets was thin.

• The U.S. Government was simply not organized at 
the time to supervise or even monitor private grain 
sales as a foreign policy matter.”
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WASDE Report
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1 United Nations World Meteorological Organization

Location of weather stations 
received daily via the WMO1

* Random sampling of available daily weather data
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* Most have data since at least 1982
(many with normals)



Weekly Rainfall (mm)
April 11-17, 2010

(WMO)

Weekly Rainfall (mm)
April 11-17, 2010

(Mexican Rain Gauge)

The maps above highlight the differences that arise using WMO data, which are sparse in coverage, versus 
the supplemental rain gauge data, which provides a denser network of stations and a better representation 

of rainfall.

0-1 mm 1-10 mm 10-25 mm

25-50 mm 50-100 mm > 100 mm

0-1 mm 1-10 mm 10-25 mm

25-50 mm 50-100 mm > 100 mm
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Secondary sources of weather data



Comparison with other sources of information, including satellite derived estimates (CMORPH), support the 
rain gauge analysis.

0-1 mm 1-10 mm 10-25 mm

25-50 mm 50-100 mm > 100 mm

Weekly Rainfall (mm)
April 11-17, 2010

(Mexican Rain Gauge)

Estimated Rainfall (mm)
April 11-17, 2010

(CMORPH)

Lower (1-10 mm) Higher (~ 200 mm) Highest (> 400 mm)
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Secondary sources of weather data
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Lush/Saturated

Favorable

Fair

Poor

Bare/Stressed

Vegetative Health Index (4km)
July 22, 2016

Alberta

Saskatchewan

Manitoba

Source: NOAA/NESDIS
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Lush/Saturated

Favorable

Fair

Poor

Bare/Stressed

Vegetative Health Index (4km)
July 22, 2016

Alberta

Saskatchewan

Manitoba

Source: NOAA/NESDIS
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Lush/Saturated

Favorable

Fair

Poor

Bare/Stressed

Vegetative Health Index (4km)
July 23, 2013

Alberta
Saskatchewan

Manitoba

Source: NOAA/NESDIS
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Lush/Saturated

Favorable

Fair

Poor

Bare/Stressed

Vegetative Health Index (4km)
July 23, 2014

Alberta
Saskatchewan

Manitoba

Source: NOAA/NESDIS
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Lush/Saturated

Favorable

Fair

Poor

Bare/Stressed

Vegetative Health Index (4km)
July 23, 2015

Alberta

Saskatchewan

Manitoba

Source: NOAA/NESDIS
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2013 Yields
Canola: 2.27 mT/ha
Wheat: 3.59 mT/ha

2014 Yields
Canola: 1.97 mT/ha
Wheat: 3.10 mT/ha

2015 Yields
Canola: 2.12 mT/ha
Wheat: 2.88 mT/ha

*2016 Yields
Canola: 2.20 mT/ha
Wheat: 3.22 mT/ha

* Current Proposed YieldsAgricultural Weather Assessments
World Agricultural Outlook Board



Vegetative Health Index (4km)
August 5, 2016 vs. August 6, 2013

Alberta

Saskatchewan

Manitoba

Source: NOAA/NESDIS

Agricultural Weather Assessments
World Agricultural Outlook Board





Adequate to abundant rainfall
throughout most of the growing
season has resulted in a high
yielding crop.



Similarly, combination of adequate to
abundant soil moisture at the beginning
of the growing season, and near-normal
rainfall through mid-September...

…appeared to help heat withstand
untimely heat and dryness later in
growing season.



= Major Wheat Growing Area 

VHI data – Week 42
(7 day period ending Oct 21)

Note – Prelim data available Oct 22
Final data available Dec 3

…these favorable
signals lie within major
wheat producing areas.
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Vegetation Health Index vs. Wheat Yields

Yield (vs. trend)

VHI

R2 = 0.10

South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 32
(7 day period ending Aug 12)

vegetative

Note – Prelim data available Aug 13
Final data available Sep 24
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Yield (vs. trend)

VHI

R2 = 0.19

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 33
(7 day period ending Aug 19)

vegetative

Note – Prelim data available Aug 20
Final data available Oct 1
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Yield (vs. trend)

VHI

R2 = 0.35

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 34
(7 day period ending Aug 26)

vegetative

Note – Prelim data available Aug 27
Final data available Oct 8
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Yield (vs. trend)

VHI

R2 = 0.49

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 35
(7 day period ending Sep 2)

reproductive

Note – Prelim data available Sep 3
Final data available Oct 15
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Yield (vs. trend)

VHI

R2 = 0.61

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 36
(7 day period ending Sep 9)

reproductive

Note – Prelim data available Sep 10
Final data available Oct 22
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Yield (vs. trend)

VHI

R2 = 0.74

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 37
(7 day period ending Sep 16)

reproductive

Note – Prelim data available Sep 17
Final data available Oct 29

Agricultural Weather Assessments
World Agricultural Outlook Board



Yield (vs. trend)

VHI

R2 = 0.84

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 38
(7 day period ending Sep 23)

reproductive

Note – Prelim data available Sep 24
Final data available Nov 5
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Yield (vs. trend)

VHI

R2 = 0.88

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 39
(7 day period ending Sep 30)

reproductive

Note – Prelim data available Oct 1
Final data available Nov 12
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Yield (vs. trend)

VHI

R2 = 0.91

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 40
(7 day period ending Oct 7)

filling

Note – Prelim data available Oct 8
Final data available Nov 19
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Yield (vs. trend)

VHI

R2 = 0.92

Vegetation Health Index vs. Wheat Yields
South Australia

Based on 13 years of data (2002-2014)

VHI data – Week 41
(7 day period ending Oct 14)

filling

Note – Prelim data available Oct 15
Final data available Nov 25
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Difference between VHI-based and final yield estimates

Diff ≤ 0.02 t/ha, 31% (4/13 years)
Diff ≤ 0.08 t/ha, 70% (9/13 years)
Diff ≤ 0.13 t/ha, 100% (13/13 years)

Current VHI-based estimate = 1.87 t/ha
Agricultural Weather Assessments
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Western Australia:  R2 = 0.87 (week 44) Victoria: R2 = 0.92 (week 42)

New South Wales:  R2 = 0.91 (week 42) Queensland: R2 = 0.70 (week 42)

Vegetation Health Index vs. Wheat Yields
The relationship between VHI and wheat yields

is strong in these states as well…
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ABARES area
(ha)

VHI yield (t/ha)
prod (Mt)

ABARES yield (t/ha)
prod (Mt)

Western Australia 5,150,000 1.71
8.8

1.69
8.7

South Australia 2,360,000 2.09
4.9

1.85
4.4

Victoria 1,625,000 1.61
2.6

1.54
2.5

New South Wales 3,900,000 2.08
8.1

1.82
7.1

Queensland 750,000 1.69
1.3

1.67
1.3

National Estimate 13,785,000 1.87
25.7

1.74
24.0
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Winter Wheat

VHI-derived and ABARES Yield Estimates



In order to accurately interpret satellite-derived imagery, it is imperative to know the 
crop-growing regions, crop calendars, and development stage.

WAOB meteorologists have acquired crop-production data,  planting dates, and proven 
GDD-based methodology to assist this effort.



From the August 2017 Lockup:
“In mid- to late –June, as the crop was flowering (north) to filling 

(south), the VHI supported excellent – perhaps even record-setting –
winter wheat yields for a second straight year.”

Central

Southern

N. Caucasus

Volga

Russia

Ukraine

Winter Wheat
Crop areas are unmasked
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Temp/Pcp Critical

Temp/Pcp Critical
*Based on Mean Planting Date

A relatively new effort, we are using GDD-
based crop stage and corresponding weather 

to fine tune weather-crop impacts.
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Heat 
Sensitive

This past week’s heat did not linger, with only two 
days above 37°C (99°F).  Rain prior to the heat also 

aided the crop’s heat tolerance.

Cross-checking weather with the crop stage has 
proven very useful to USDA meteorologists, 

economists, and senior-level staff.  
The next step was to try this approach with the VHI...
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GDD data
NC Ukraine

VHI data (Poltava)

Stage-specific VHI & Wx

GDD Cutoffs 

Expanding on this technique, we are using Wx data 
& corresponding GDD-based crop stage in 

conjunction with VHI admin-level ascii data and 
extracting a stage-specific VHI.
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Scenarios (VHI @ various crop stages) 
are tested, looking for the best fit.  In 

the case of Ukraine, the VHI alone 
(left) does not score well, but when 
paired with trend (below) it scores 

very high at Silk and Blister.

VHI only

VHI & Trend
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In some places – like Ukraine – the 
VHI alone does not tell the story.
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The VHI (@ onset of Blister) paired 
with Wx, Trend, as well as an 

adjustment for a technology shift 
~ 2007, shows significant skill.

VHI, Wx, & Trend
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6.26

Hindcast validates our confidence.
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The final adjusted Regression Forecast (VHI, Wx, and Trend) gave us a yield of 6.26; 
this was taken into account when the USDA/WAOB Grains Chairperson set the final 

Ukraine Corn Yield forecast for August (6.33).
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Thank You !

mbrusberg@oce.usda.gov
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