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OFFICE OF THE CHIEF The World Agricultural Outlook Board (WAOB) serves as USDA’s focal point for economic intelligence
ECONOMIST and the commodity outlook for U.S. and world agriculture. WAOB coordinates, reviews, and approves
the monthly U s well as long-term
About Us
Agricultural Baselme Projections. It is also the focal point for analyzing weather-related impacts on
Newsroom agriculture through the Office of the Chief Meteorologist. In addition, the Board is responsible for

coordinating the World Agricultural Outlook Forum, USDA’s oldest and largest gathering.
Agricultural Outlook Forum

Cominodity Markets =1 2005-Current; WAOB: Primary responsibility is to
WASDE Report provide crop-yield weather intelligence in
support of the WASDE.
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WASDE: Market-sensitive document
released by the 12'" of every month
detailing the latest US and global crop
situational outlook.

“Trading Places”
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Chief Economist Farm Service Agency Foreign Agricultural Service

WASDE - 625 Approved by the World Agricultural Outlook Board June 10, 2022

WHEAT: The outlook for 2022/23 U.S. wheat this month is for increased supplies,
unchanged domestic use and exports, and higher stocks. Supplies are raised on higher
production with all wheat production projected at 1,737 million bushels, up 8 million from last
month. NASS raised winter wheat production to 1,182 million bushels as increases for Soft
Red Winter and White Winter more than offset a reduction for Hard Red Winter. The all
wheat yield is 46.9 bushels per acre, up 0.3 bushels from last month. Projected 2022/23
ending stocks are raised 8 million bushels to 627 million, still down 4 percent from 2021/22.
The projected 2022/23 season-average farm price is unchanged at $10.75 per bushel,
compared to $7.70 for 2021/22.

The global wheat outlook for 2022/23 is for lower supplies, reduced consumption, fractionally
lower trade, and slightly lower ending stocks. Supplies are decreased by 1.7 million tons to
1,052.8 million as lower India production more than offsets an increase for Russia. India's
production is lowered 2.5 million tons to 106.0 million as extreme temperatures in March and
April reduced yields during grain fill. Russia’s production is raised 1.0 million tons to 81.0
m|II|on W|th all of the increase in winter wheat on generally favorable weather conditions to

np
mamly on lower feed and residual use for India and less food seed, and mdustnal use for Sri
Lanka and Argentina.

Projected 2022/23 global trade is decreased 0.3 million tons to 204.6 million as lower exports
from India are not completely offset by higher exports from Russia and Uzbekistan. India’s
exports are reduced 2.0 million tons to 6.5 million as the government intends to restrict
exports to some destinations to ensure sufficient domestic supplies. Russia’s exports are
raised 1.0 million tons to 40.0 million, which would be the second largest on record. Russia’s
supplies are projected higher for 2022/23 and its export prices are more competitive than
most other exporters. Projected 2022/23 world ending stocks are lowered 0.2 million tons to
266.9 million, a six-year low.

COARSE GRAINS: This month’s 2022/23 U.S. corn outlook is for larger beginning stocks,
slightly higher use, and increased ending stocks. Corn area and yield forecasts are
unchanged. USDA will release its Acreage report on June 30, which will provide survey-
based indications of planted and harvested area. Beginning stocks are up 45 million bushels
mostly reflecting a forecast decline in exports for 2021/22. Exports are lowered 50 million




* Weekly weather assessments and
write ups for the WWCB
* Monthly or as-needed weather
briefings detailing latest crop-weather san ol 75 2
information f 5
 Operational yield modeling updated | _My ACR ‘
weekly in support of the WASDE
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Iran Wheat: 2.50 2.24 221 0.94 221 2.24 2.21-2.28 2006-2020  6/16/2021 2.38 2.28 2.51

Iraq Wheat: 1.93 1.80 1.78 0.86 178 1.75 172-178  1999-2020  6/16/2021 1.86 1.86 2.00
Uzbekistan Wheat: 4.65 4.29 417 0.82 4.60 4.73 417-487 20112020 6/16/2021 5.8 468 5.11
Turkey Barley: 2.13 1.35 1.64 0.82 1.62 1.72 162-1.87  2009-2020  8/26/2021 1.95 1.89 2.19
Syria Barley: 1.27 0.85 0.76 0.99 0.78 0.91 0.76-124  2014-2020 6/15/2021 1.35 0.98 1.54
Iran Barley: 220 1.76 1.73 0.83 1.73 1.83 173-195 19952020 6/15/2021  2.03 2.04 2.21
Iraq Barley: 1.29 1.18 1.24 0.99 1.23 1.37 1.23-142  2010-2020  6/16/2021 1.44 1.29 1.33
Turkey Corn: 11.45 > > > P E— v —— ‘aataqd] 1182 10.68 11.76
Turkey Sunflowers: 2.17 Over the past several years, the ability to quantify crop stages using 21 2.50 2.30 2.52
urkey Cotton: 1804.00 Growing Degree Days (GDDs) and match them with the VHIand 21 171500 1657.00  1853.00
Uzbekistan Cotton: 782.00 . . 21 729.00 709.00 871.00
Turkmenistan Cotton: 368.00 Weather (Wx) data have led to an ever-expanding crop-yield 21 348.00 433.00 710.00
Taiikistan Cotton: 680.00 modeling effort at USDA-WAOB. 21 63900 62600  939.00
Kazakhstan Cotton: 534.00 L21 607.00 568.00 849.00
Morocco Wheat: 0.93 . ) i . 21 1.83 1.66 2.54
AEeTa e 1.88 | am currently running 126 operational international crop-country b1 177 174 1.90
Tunisia Wheat: 2.01 yield regression forecast suites (7 forecasts each workbook). 21 215 2.03 2.44
Morocco Barley: 0.44 21 1.11 1.02 1.83
Algeria Barley: 1.80 21 1.86 161 1.95
Tunisia Barley: 1.28 I have also added 43 for the US. 21 1.42 1.28 1.94
[Frarozz Quick R? Stats: Number at or Above R? Thresholds:
Crop Total | | AvgR? Median R? Worst R? 0.50 0.90

EUR Barley 12 0.85 0.89 096 5

EUR Corn 14 0.86 0.90 7

EUR Rapeseed 13 0.84 0.84 5

EUR Soybeans 8 0.84 0.85 1

EUR Sunflowers 10 0.85 0.86 4

EUR Wheat 17 0.88 0.88 6

FSU All 22 0.90 0.91 14

MID All 24 0.90 0.92 13

NAF All 6 0.90 0.88 2

57
All Regression: 126 0.87 0.89 1.00 0.58 100% >0.5 | 94%>0.7 | 86%>0.8 | 45%>0.9




It all starts with data.

The main source of WMO weather data for the
WAOB is through a MOU with NOAA/NWS/CPC;
This is the backbone of our work.

Data is maintained in house at USDA.

Primary Data Source:
WMO through*"NOAA/CPC
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FID Shape * VMO LATITUDE LONGITUDE PRECIP TAVG | TMAX| TN NPRECIP NTAVG | TANOM | PNP | PANOP
133} Point 01001 70.93 -8.67 2 =2 2 - 10 -4 >, 20 -8
134 | Point 01002 380.02 16.25 o = {1, =5 =13 -9999 -9999 -9999 | - 9999 -89995
135 | Point 01003 77 1855 o -9 S —12 -9999 -9999 -9999 | -9999 -9999
138 | Point 01006 78.25 22.83 o -11 -7 -15 -9999 -9999 -9999 | -9999 -9999
139 | Point 01007 78.92 11.93 > -10 -5 -14 -9999 -9999 -9999 | -9999 -9999
140 | Point 01008 78.25 15 .47 o -10 -5 -16 2 =11 1 o e ]
141 | Point 01009 80.67 20.85 o -11 S -13 -9999 -9999 -9999 | - 9999 -9999
142 | Point 01010 59 3 16.15 o = 4 s -2 g ¥4 1 1 o -17
143 | Point 01011 80.08 31.38 o -10 -2 -15 -9999 -9999 -9999 | -9999 -S5999
145 | Point 01015 859 6 17.83 o 2 s =2 -9999 -9999 -9999 | - 9999 -8999
147 | Point 01017 69.35 18.08 o -8 -5 =11 13 1 -9 o =13
148 | Point 01023 69.05 18.55 3 o T2 -9 a8 o o 38 -5
149 | Point 01025 69 68 18.92 4 1 s -4 14 1 o 29 -10
150 | Point 01026 69 65 18.894 > 1 s -4 -9999 -9999 -9999 | - 9999 -9999
151 | Point 01028 7452 19.02 3 -4 =% -9 S =5 1 50 =3
153 | A . —11
=10 10,000+ stat
157 |H ] + S a IonS 17
158 | A -8999
=[] Dates back to 1980 =
161 | A . . -3
=4[] 120,000,000 lines of data and counting E:
166 | H EEgRe . -S5999
=4 Additional SQL database server for domestic data 2
169 | A -7
171 |H 7 s A 1
140 Global dataset is supplemented with national-level data | ==
175 | A -11
177 | A -7
178 | A -8999
179 | A -8999
=10 It's a LOT of daily Wx data! =
183 113 TTOS=Z TO T ava T - =¥ = =¥ s o -8
185 | Point 01058 70.37 31 . | 4 1 s -4 o -1 > 4 44 -5
186 | Point 01102 852 11 o s 8 1 12 4 1 o iy
191 | Point 01108 65.7 11.85 15 4 8 -4 -9999 -9999 -9999 | - 9999 -9999
194 | Point o1112 65.47 12222 o 5 10 -1 13 4 1 o -13
196 | Point 01115 66.75 12.48 14 4 7 0] 15 4 o oS3 -1
197 | Point 01116 65.97 12.47 o = k= -3 -9999 3 1| -9999 -S9999
198 | Point o1121 66.37 12.62 o 4 k= o 19 3 1 o -19
199 | Point 01122 6578 13.22 3 3 k= =7 -9999 2 1| -9999 -8999
204 | Point 01139 67.68 12.68 o = s =L, -9999 -9999 -9999 | - 9999 -8999
205 | Point 01141 68.15 13.62 o 3 8 =3 -9999 2 1| -9999 -8999
207 Pomt 01 147 65.52 14.02 8 1 7 =12 -9999 -9999 -9999 | - 9999 -8999
P - T 143 o 2 8 -9 -9999 1 1| -9999 -9999

’USDA Agricultural Weather Assessments 1237 3 2 s = 13 > > >3 =
— World Agricultural Outlook Board 1465 2 3 = - 10 2 1 20 =
Ll"'|l'Ullll ]Ul 1o L& & - 14.67 0 3 8 -2 17 2 1 0 -1?



Much of the data analysis and visualization
developmental work has been done in Excel.

H -

& Running RegPlot for 1 - Mo Meain Croplands - o X

1-Morocco - Main Croplands o .

a

8 RegStat - Chart

1-Morocco - Main Croplands
‘al Precipitation: Sep 1o Mar9

RegStat*

Start Date (MMDD)
Ending Date (MMDD)

Previous

(m} [ 19%

Software for Data Management &
Analysis

*Software developed, updated, and maintained o ey D R
in-house.
USDA  Agricultural Weather Assessments
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3ssXap5vMAhVLbT4KHSZ0DIQQjRwIBw&url=https://blogs.msdn.microsoft.com/ukhe/2015/08/05/using-excel-surveys-to-test-student-understanding-and-collect-feedback-data/&bvm=bv.119745492,d.cWw&psig=AFQjCNEnTXMGE_8JYrldGLF6bBXJ8d5UiA&ust=1461176209104012

Using established GDD crop-stage cutoffs, real-time estimates of
stages of development for crops across the globe within Excel are
possible using our built-in Wx DB links.

Crop Stage GDD Method: Std 9/1/2021

Corn: Romania - Wallachian Plain

Crop Stage GDD Method: Std 8/30/2021

Mature-|Gon Sunflowers: Ukraine - Azov Plateau

1800

1200 {=Dent== Crop Stage GDD Method: Avg(4) 7/31/2021

GDD
=Dough==
1400 +=Mature:
[=Blister==
=LateFill=—=
Crop Stage GDD Method: Apical Low 8/21/2021

Anthesiseon o Barley: Kazakhstan - Agmola

~50/50~=Bloof 2000

Tassel. 1000

Crop Stage GDD Method: Std 8/29/2021

60D Cotton: Uzbekistan - Central Foothills

Bloom Onset|

=Bud"
=Filling =——
G . 5/29/2021
o =Flowering== 1400 {=Mature Crop Stage GDD Method: MSU Rapa Avg(0) . 6
o MBS 4 60D Rapeseed: Germany - North

1-May 8May 1 n
Y, i ‘Heading

=Dough 1200 =Mature
— Crop Stage GDD Method: Std 9/12/2021

ot e 7 60D Soybeans: Italy - Po Valley
[ 2 i 1000

=Ripe/Mature===—— 1500
15May  22-May

=Open'Boll LeoewsE®
5 .
=Early:Fil|m—— s ols®

se 9

=Tiller
oo’ Flower
o
oo o oo
L Flag Leaf

0
Date  6-Mar 13-

200 —TiIIer—!—ﬁ Flower
) 400

Q
a2
o2

20-May  27-1 1st Square
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[ ]
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‘Bloom'Onset:

Veg
6-Mar 13-Mar Average

o 0002021

Emerge 00002020 [r——

o
®
0 .-“

15May 22-May 29-May S-Jun 12Jun 19-Jun 26-Jun  3-Jul  10Jul 17-Jul  24Jul 31Jul  7-Aug 14-Aug 21-Aug 28-Aug 4-Sep 11Sep 18Sep 25Sep 2-Oct 9-Oct 16-Oct 23-Oct 30-Oct

On par with Average / Similar to 2020




Crop Stage GDD Method: Std

Russia - Southern District (Krasnodar)

2016 Corn and Heat Days (>34°C/93°F)
Days >35°C (95°F) When | began this effort back in 2015, :
T‘;‘if"(:g impact assessments were subjective. } j——

l Total - 18 '

=Dent -

=Dougl

Blister

oo >35°C

-1 . Bane >34°C

e e o0 Stage

~assel

0 |

1-May  8-May 15-May 22-May 28-May  5-Jun 12-Jjun  19-Jun  26-Jun 3-Jul 10-Jul 17-Jul 24-jul 31-Jul

7-Aug  14-Aug 21-Aug  28-Aug



¥ VegetatlmiaH:e'a!lth Index Q'

Auoust 13 2010 =€ i
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Central

Meanwhile, we began downloading the 16 km VHI %
data back in 2007 and archiving it for use in our
Weather Presentations in support of the WASDE.

This slide is from a 2010 presentation | gave to the

Chairman of the WAOB regarding Europe Wheat.

Yo b 5 S
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In 2015, Dr. Felix Kogan and his staff began distributing
the 4 km VHI geotiff data (back built to 2005);

the difference was visually striking.

USDA Agricultural Weather Assessments
_'3”‘ World Agricultural Outlook Board
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However, we were Ilmlted to calculatlng statistics
within GIS a slow and cumbersome process
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B & TJ Pogodnie-por @ EUMETNETRac [ phenomena2d. " Birlegtirilmig, S¢ [ MIMIC-TPW2

— (&) @ | https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_browseByCe

try_province.php?count

CENTER FOR

L/NOAASTA

& STAR-Global\ ) IRI-Internatio | & STAR-Glo X |5 Indexof jpub) @ EUMETNETRac -+ v/

ry_code=UKR&province_id=1 jear2=2019

O » >

SATELLITE APPLICATIONS AND RESEARCH

STAR Home Page STAR - Global Vegetation Health Products :
Vegetation Health Home
You selected the 1th province in Ukraine
Ancillary Data country/region(191) province Year1 Year2

178: Ukraine (UKR) /| [1:Cherkasy V| [1981 V| [2019 v

VH from S-NPP/VIIRS Study

The above image highlights the province selected. You may select another province
The pictures belg, :
The time seris of 'Ar

i 'Percentage-Of-Area’ data for the plots below

Note: The information 0 page is for selected provinces/countries. Here is the lis

The current week' situtation

Percentage of area with ’VHI’ values in 5% VHI
Cherkasy, Ukraine, May 6, 2019 (week 18)

Cherkasy, Ukraine
AQUA/MODIS VH
— Selected Province

Validation

24 28 32 36 4
Sensitivity Study 52 Q Fa P A 52
News Ry (_i_b

. 50 v o N9 50 oo
NPP first images for land T A significant breakthrough:
cover was obtained on X 0 2
172112011 P g In June of 2017, the Admin-00 and Admin-01
NPP VIIRS 500m GVI data i i o 4 VHI ascii data became available to download.
T I | began to work with the data that summer;
@ {A%/ = p this would launch the crop yield modeling effort.

Data and images displayed on j
STAR sites are provided for
experimental use only and are 24 28 32 36 40
not official operational NOAA Zoon=0.99
products. More information>> by cursor.

g series of drought related indices for this province (Cherkasy, Ukraing).

are avilable in ASCII format.

t of selected provinces and countries

bins

H O Type here to search

cumulated VHI (2>

A ta )

1 &

1:15PM D
3/13/2019




- NASA/Columbia_Univ Croplands-Mask _ -
oo,

The final piece: At WAOB'’s request, NESDIS added a
croplands-masked VHI dataset in 2019, working
with the weather group to test and implement a

consensus global croplands filter that was applied
to the entire dataset.
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Operational note: Downloading the ascii files
was initially time consuming and labor intensive.
However, a vital component to our operations is

WGET download utility...

GNU Operating System

Supported by the Free Software Foundation

ABOUTGNU PHILOSOPHY LICENSES EDUCATION SOFTWARE DISTROS DOCS MALWARE HELP GNU >

GNU Wget

GNU Weet is a free software package for retrieving files using HTTP, HTTPS, FTP and FTPS, the most widely used
Internet protocols. It is a non-interactive commandline tool, so it may easily be called from scripts, cron jobs, terminals

without X-Windows support, etc.
GNU Wget has many features to make retrieving large files or mirroring entire web or FTP sites easy, including:

Can resume aborted downloads, using REST and RANGE
Can use filename wild cards and recursively mirror directories
NLS-based message files for many different languages

Optionally converts absolute links in downloaded documents to relative, so that downloaded documents may
link to each other locally

Runs on most UNIX-like operating systems as well as Microsoft Windows

Supports HTTP proxies

Supports HTTP cookies

Supports persistent HTTP connections

Unattended / background operation

Uses local file timestamps to determine whether documents need to be re-downloaded when mirroring
GNU Weet is distributed under the GNU General Public License.

Downloading GNU Wget

The source code for GNU Wget can be found on the main GNU download server or (better) on a GNU mirror near
you.
For more download options, see the FAQ.




£ VHI-EU1-CropLands.bat - Notepad

File Edit Format View Help
kdir Y:\VegetativeIndex\VKI-4km\ASCII\EUROPE\SPAIN\
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-@-ESP.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_TS_admin.php?provinceID=0&country=ESP&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1932&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-1-Andalucia.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php2provinceID=1&country=ESP&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-2-Aragon.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vk/get_TS_admin.php?provinceID=2&country=ESP&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-3-Cantabria.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php?provinceID=3&country=ESP&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-4-CastillayLeon.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=4&country=ESP&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-5-Castilla-LaMancha.txt "https: //mm star nesdls noaa. gov smcd/emb, \'c1JVHfget TS_i admm php>pr0\'1nceID-5&country- SP&yearlyTag-weekly&t)pe Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VKI-4km\ASCII\EUROPE\SPAIN\Spain-6-Cataluna.txt "httos://www.sta (&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-7-CeutayMelilla.tx{ kly&type=Mean&TagCropland=cropé&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-8-ComunidaddeMadri WG ET batCh jObS dOWhload thousands Of Admln 00 and weekly&type=Mean&TagCropland=crop&yeari=19828year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-9-ComunidadForalde Ir1yTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-1@-Comunidadvalenc Admln 01 aSCll f||e5 automatlca”y to our Server’ a||0W|ng lyTag=weekly&type=Mean&TagCropland=cropé&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-11-Extremadura.txt . k1y&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
us to focus on data analysis..

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-12-Galicia.txt "ht ype=Mean&TagCropland=crop&yearl=1932&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-13-IslasBaleares.t: eekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VKI-4km\ASCII\EUROPE\SPAIN\Spain-14-IslasCanarias.t o get_TS_ .php? : Fy=ESP&yearlyTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-15-LaRioja.txt "https://www.star. nesd1s noaa. gov/smcd/emb/vcl/VH/get TS_admin. php>prov1nceID—lS&country—ESP&yearl"Tag-.«)eekly&t)pe.ﬂean&Tagcropland cropéyearl=1982&year2=2022"

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-16-Paisvasco.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vA/get_TS_admin.php?provinceID=16&country=ESP&yearlyTag=Heekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-17-PrincipadodeAsturias.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php?provinceID=17&country=ESP&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\SPAIN\Spain-18-RegiondeMurcia.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_TS_admin.php?provinceID=18&country=ESP&yearlyTag=Weekly&type=Mean&TagCropland=cropé&yearl=1982&year2=2022"

mkdir Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-@-FRA.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=e&country=FRA&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-1-Alsace.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=1&country=FRA&yearlyTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-2-Aquitaine.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=2&country=FRA&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-3-Auvergne.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/Vh/get_TS_admin.php?provinceID=3&country=FRA&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-4-Basse-Normandie.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php2provinceID=4&country=FRA&yearlyTag=Weekly&type=Mean&TagCropland=cropéyearl=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-5-Bourgogne.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=5&country=FRA&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-6-Bretagne.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vh/get_TS_admin.php?provinceID=6&country=FRA&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-7-Centre.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_TS_admin.php?provinceID=7&country=FRA&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y: \vegetatlvelndex\VhI 4km\ASCII\EUROPE\FRANCE\France-8-Champagne-Ardenne.txt "https://www.star.nesdis.noaa. gov/smcd/emb/vu/vmget TS_admin.php?provinceID=8&country=FRA&yearlyTag=Weekly&type=-Mean&TagCropland=crop&year1=1982&year2=2022"
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wget -0 Y:\VegetativeIndex\VKI-4km\ASCII\EUROPE\FRANCE\France-16-Midi-Pyrenees.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=16&country=FRAGyearlyTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\FRANCE\France-17-Nord-Pas-de-Calais.txt "https://www. star nesdis.noaa.gov/smcd/emb/vci/vh/get_TS_admin.php?provinceID=17&country=FRA&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget i J UROPE\FRANCE\France-18-PaysdelaLoire. "https:/ /v e 3 . i S_admin.php?provinceID=18 yearlyTag=wWeekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget VegetativeIndex\VHI-4km\ASC UROPE\FRA!.CE\France Plcardle tx‘t "Sps:/ /wem. star. i/vh/get_] in. php>prov1nceID-19&coun 1yTag=weekly&type=| “ean&Tagcropland crop&yearl 1982&year2=2022"

wget VegetativeIndex\VHI-4km\ASC F : A i g &Ti 1982&year2=2022"
wget VegetativeIndex\VKI-4km\ASC J RANCE} Pr ce-Alpe . (. . . in.php? - 3 ) péyearl=1982&year2=2022"
wget :\vegetativeIndex\VHI-4km\ASC i Rh AlLp: f R ] i/VH =FRA&YE g year2=2022"
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wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\UK\UK-@-GBR.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=e&country=GBR&yearlyTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\UK\UK-1-England.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_TS_admin.php?provinceID=1&country=GBR&yearlyTag=weekly&type=-Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\UK\UK-2-NorthernIreland.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php2provinceID=2&country=GBR&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\UK\UK-3-Scotland.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=3&country=GBR&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\UK\UK-4-Wales.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_TS_admin.php2provinceID=4&country=GBR&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

mkdir Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-@-DEU.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vei/vi/get_TS_admin.php?provinceID=e&country=DEU&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-1-Baden-Wurttemberg.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=1&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-2-Bayern.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vk/get_TS_admin.php?provinceID=2&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-3-Berlin.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=3&country=DEU&yearlyTag=wWeekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-4-Brandenburg.txt "https://wew.star.nesdis.noaa.gov/smcd/emb/vci/vh/get_TS_admin.php2provinceID=4&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=cropéyearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-5-Bremen.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=5&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-6-Hamburg.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vk/get_TS_admin.php?provinceID=6&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-7-Hessen.txt “https://www.star.nesdis.noaa.gov/smcd/emb/vci/vh/get_TS_admin.php?provinceID=7&country=DEU&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-8-Mecklenburg-vorpommern.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=8&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-9-Niedersachsen.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/Vvh/get_TS_admin.php?provinceID=9&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VAI-4km\ASCII\EUROPE\GERMANY\Germany-1@-Nordrhein-westfalen.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php2provinceID=10&country=DEUgyearlyTag=Weekly&type=Mean&TagCropland=cropéyearl=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-11-Rheinland-Pfalz.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vh/get_TS_admin.php?provinceID=11&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=cropé&yearl=1982&year2=2022"
wget -0 Y:\vegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-12-Saarland.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=12&country=DEU&yearlyTag=weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-13-Sachsen.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vi/get_TS_admin.php?provinceID=13&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yearl=1982&year2=2022"

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\EUROPE\GERMANY\Germany-14-Sachsen-Anhalt.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=14&country=DEU&yearlyTag=weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
wget -0 Y:\VegetativeIndex\VKI-4km\ASCII\EUROPE\GERMANY\Germany-15-Schleswig-rolstein.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/vH/get_TS_admin.php?provinceID=15&country=DEU&yearlyTag=Weekly&type=Mean&TagCropland=crop&yeari=1982&year2=2022"
woet -0 Ve\UeogetativeTndey\ VKT akm\ 2Cr TT\ EIIRAPE\ CERMANY\ Garmany_126-Thiringen +v+ "ht+ncs / /unm ctar necdic nnaa onv/emrd/emh/uri Auklost TS admin nhndnravineaTn-168cantru-nE BuearluTag-ueak1vltune—MeanlTaorranl and—rranfusard —16298uaar7-2899"
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Water Deficit Yield Response Factors (ETactual/E Tmeasured)
via FAO

Water Deficit Yield Response Factors (FAO) depict the

key vield determinant phases of development;
For grains it’s typically flower,

while oilseeds are generally a bit later (fill).
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Rapeseed 5/7/2022

Crop St

Rapeseed: England - Southeast

GDD
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Note: Itis very important at WAOB to use crop

stages versus week numbers.
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Turkey: Week # for Wheat @ Flowering
1991-2021

26
o Crop Stage “Week Number” charts over the
© past 30 years illustrate the year-to-year
-l variability across many growing areas.
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Ukraine: Week # for Corn @ Blister
1991-2021

38
o Crop Stage “Week Number” charts over the
© ast 30 years illustrate the year-to-year
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Crop Stage GDD Method: Std

Russia (Southern - Krasnodar) - 2021

Corn Stage and Cumulative Precipitation
| 2021 Yield: 55 | o . -
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Dgpt: 156mm (459%/avg)
Dough: 3mm (30%/avg)
Blister: 36mm (225%/avg

Silk: Omm lO%/avé)
Tassel: 64mm (356%/avg)
Pre-Tassel: 151mm (121%/avg)
0

Within Excel,
Crop-Stage-Specific VHI & Weather are
extracted for yield forecasting using regression
analysis.

Using crop stages versus static week numbers
ensures year-to-year consistency &
allows easy testing of different scenarios.
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Significance-F

e Ukraine Corn Regression Stats

Excellent F<0.0001

10.0 , 2007-2020 : Very Good F<0.001
' I I Good F<0.05
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20 with the VHI used in 5 of them.
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There are other Excel tricks, bells, and
whistles, but the gist:
All stages are tested, and for Ukraine Corn,
the best VHI stats are during Blister
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The pictures below show the time series of drought related indices for this province (Cherkasy Ukraing)
The time series of 'Ar aed' and 'Percentage-Of-Area’ data for the plots below are avilable in ASCII format.

Note: The information on this page is for selected provinces/countries. Here is the list of selected provinces and countries

The current week' situtation

Percentage of area with "VHI’ values in 5% VHI bins
Cherkasy, Ukraine, Hay 6, 2819 (week 18)

cumulated VHI (2

o . i ’ - 115PM
H O Type here to search ’ - | " i A b ) LJ

5/13/2019 \



Wx Regression....



AutoSave B ‘ ‘ B ‘ [OR7 i) ‘ i ML B& = Corn-Yield-Wx-VH|-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

18 Share 2 Comments

<n P I T v A
[T & Calbi Ju AN | E=B 9 | Bweptet General J [E @ Normal Bad Good Netral & EX [ EAumsum e /O
- (B Copy ~ , v [Filv
Paste e (7 & Conditional Formatas |Calculatior Explanator Followed Hy... [= Insert Delete Format Sort & Find &
[ & O A = 5% | & Merge & Center ~ v 0 0 00 \ I I ory ollowed Hy... 2
2 € erge & Center $ % 9 G0 Formatting v Table ‘ & Clear~ Filter v Select v

<
11
11
il
i
.
h

v < Format Painter

Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A
H1 Y fe
A B C D E F G H | J K L M N 0 p Q R i3 U \ W X ¥ Z [«

1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG

2 X
2 K GoTo Wx Regr Pep T-Stat
3 |Dent | |Dent Select Wx Start Stage

4 |Dough Regression | |Dough

5 Blister _ Home | iBjister Silk v
6 Silk Silk
7 Tassel Tassel Select Wx Thru Stage

§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent |.—:|
Blister v

PDF Wx Stats

1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 it o A macro allows me to test every Wx

Dough Dough .
1: 7 il scenario (Weather Start, Stop combo) and

16 silk silk have the results populate in a 4x4 array.
17 |Tassel Tassel

18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
——

o BB EEEY vied | vevied || wostats | stats | Summary | FestVHI | FestWx | FestVHIAWK | FestVHEWIntpt L. B) G (¢ )

Ready @

1
H O Type here to search . £ rmapo 9/15/2021

0:39AM




AutoSave B ‘ v ‘ B ‘ [OR7 i ‘ i ML B& = Corn-Yield-Wx-VHI-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

18 Share 2 Comments

Oy = T i v A
[y & Calibr i AK EEE 9 BwepTet General < B B o Bad Good Newal | ) X ] Z s e /O

l;;ste EQCOPY 7 O A i e | 0 «0 00 | Conditional Formatas [Calculatior “ || Explanator Followed H: Insert Delete Format Fil\v Sort & Find &
v <Y Format Painter S8l ke || =i s Merge&Center = $ *% 9 Formatting v Table v | - D i N v v v 0093” Filter v Select v

Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A

G10 Y fe v
A B C D E F G H | J K L M N 0 P Q R T U % w X Y Z |
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 |Dent Dent Select Wx Start Stage
4 \Dough Regression | |Dough
5 Blister Home Blister Tosse jv
6 |Silk Silk
7 [Tassel 0.54 Tassel 035 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Tassel v
1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
- ge“'h ge"‘h A macro allows me to test every Wx
= B;;i, B;:;i, scenario (Weather Start, Stop combo) and
16 Silk silk have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
3
34‘
35
36
37 v
4B ‘ vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [« )

Ready [® 0%

0:41 AM

- 1
H O Type here to search . £ rmapo 9/15/2021



AutoSave B ‘ v ‘ B ‘ [OR7 i ‘ i ML B& = Corn-Yield-Wx-VHI-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

18 Share 2 Comments

Oy = T i v A
[y & Calibr i AK EEE 9 BwepTet General < B B o Bad Good Newal | ) X ] Z s e /O

l;;ste EQCOPY 7 O A i e | 0 «0 00 | Conditional Formatas [Calculatior “ || Explanator Followed H: Insert Delete Format Fil\v Sort & Find &
v <Y Format Painter S8l ke || =i s Merge&Center = $ *% 9 Formatting v Table v | — D i N v v v 0093” Filter v Select v

Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A

G10 Y fe v
A B C D E F G H | J K L M N 0 P Q R T U % w X Y Z |
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 |Dent Dent Select Wx Start Stage
4 \Dough Regression | |Dough
5 Blister Home Blister - Tosse jv
6 Silk 067 silk 0.74
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Silk v
1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
- ge“'h ge"‘h A macro allows me to test every Wx
= B;;i, B;:;i, scenario (Weather Start, Stop combo) and
16 ik 058 silk o have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
3
34‘
35
36
37 v
4B ‘ vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [« )

Ready [® 0%

0:43 AM

1
H O Type here to search . £ rmapo 9/15/2021



AutoSave B ‘ v ‘ B ‘ [OR7 i ‘ i ML B& = Corn-Yield-Wx-VHI-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

18 Share 2 Comments

Oy = T i v A
[y & Calibr i AK EEE 9 BwepTet General < B B o Bad Good Newal | ) X ] Z s e /O

l;;ste EQCOPY K O A o 00 | Conditional Formatas [ i “ || E Followed H: Insert Delete Format Fil\v Sort & Find &
oo 5 5 == | & .0 & il Calculatior expianatory oliowed ny... |-
v <Y Format Painter Y o b Eicmalaae Merge&Center $ %9 3 Formatting v Table v | v v v 0093” Filter v Select v
Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A
G10 Y fe v
A B C D E F G H | J K L M N 0 P Q R T U % w X Y Z |
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2
: K GoTo Wx Regr Pep T-Stat
3 |Dent Dent Select Wx Start Stage
4 \Dough i Regression | |Dough
5 Blister 0.70 Home | |gjister 087 fasel -]
6 Silk 0.67 Silk 0.74
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
9 Blister v
wl PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 Denth Denth A macro allows me to test every Wx
14 Doug Dougl .
P oy G ey scenario (Weather Start, Stop combo) and
16 Silk 058 silk have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
——
19
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
3
34‘
35
36
37 v
q 0o ‘ vield | DB vield [JKCCHOTMN WiStats | Stats | Summary | FostVHI | FostWx | FestVHIWx | FestVHIHWxIntcpt .. () |« )
Ready [® 0%

0:44 AM

- 1
H O Type here to search ' £ rmapo 9/15/2021



AutoSave B ‘ v ‘ B ‘ [OR7 i ‘ i ML B& = Corn-Yield-Wx-VHI-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

18 Share 2 Comments

o g v A
\ LA Cut Calibri i AN | E= = LY ?E,WrapText General v @ @ Normal Bad Good Neutral @ Ef @ EAutoSum 2? /O
—— [DCopy ; . [IFill+
Paste A [ SR = e & .0 «0 .00 | Conditional Formatas |Calculatior Explanatory Followed Hy... = Insert Delete Format Sort & Find &
v <Y Format Painter Y o o b Eicmalaae Merge&Center $ %9 3 Formatting v Table v | “ " v v v 0093” Filter v Select v
Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A
G10 Y fe v
A B C D E F G H | J K L M N 0 P Q R T U % w X Y Z |
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2 pT-
: K GoTo Wx Regr Pep T-Stat
3 |Dent Dent Select Wx Start Stage
4 Dough 0.60 Regression | |Dough 0.63
5 Blister 0.70 Home | |gjister 087 fasel -]
6 Silk 0.67 Silk 0.74
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
9 Dough v
wl PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 Denth Denth A macro allows me to test every Wx
14 Doug 0.48 Dougl .
P o G scenario (Weather Start, Stop combo) and
16 Silk 058 silk have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
——
19
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
3
34‘
35
36
37 v
q 0o ‘ vield | DB vield [JKCCHOTMN WiStats | Stats | Summary | FostVHI | FostWx | FestVHIWx | FestVHIHWxIntcpt .. () |« )
Ready [® 0%

0:45 AM

- 1
H O Type here to search . £ rmapo 9/15/2021



AutoSave B ‘ v ‘ @ ‘ [OR7 i) ‘ M E B& = Corn-Yield-Wx-VH|-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
QD A Cut Calibri Jui JAAN == = LY @E,WrapText General v @ @ Normal Bad Good Neutral @ EV @ EAutoSum N 2? /O
= [@copy v - ~ [S]Fil~
Paste SRS AL | === EE v v 0 «0 00 | Conditional Formatas |Calculatior Explanatory Followed Hy... 7| | Insert Delete Format Sort & Find &

v < Format Painter Y . ¢ - i P e Merge&Center $ %9 Formatting v Table v | “ " v v v & Clear Filter v Select v

Clipboard N Font N Alignment K} Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R i3 U % w X bt z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2 pT-
: K GoTo Wx Regr Pep T-Stat
3 Dent 0.58 Dent 0.60 Select Wx Start Stage
4 Dough 0.60 Regression | |Dough 0.63
5 Blister 0.70 Home | |gjister 087 st -]
6 |Silk 0.67 Silk 0.74
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
9 Dent v
101 PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 it L o s A macro allows me to test every Wx
14 Dough 0.48 Dough .
P o G scenario (Weather Start, Stop combo) and
16 Silk 058 silk have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel
18|MStop  Start  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
—

19
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34|
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:46 AM
9/15/2021

L Awm

» L1 O




AutoSave ﬂ.:"/ ‘ ")V ‘ % ‘ ® @ i ‘ ot E] @V %" H Cormn-Yield-Wx-VHI-Ukrainexism ~ Luebehusen, Eric - OCE, Washington, DC L
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
QD A Cut Calibri Jui JAAN == = LY @E,WrapText General v @ @ Normal Bad Good Neutral @ EV @ EAutoSum N 2? /O
—— [BCopy i . [IFill+
Paste SRS AL | === EE v v 0 «0 00 | Conditional Formatas |Calculatior Explanatory Followed Hy... 7| | Insert Delete Format Sort & Find &

v < Format Painter Y . ¢ = e e Merge&Center $ %9 i Formatting v Table v | “ " v v v OCIear" Filter v Select v

Clipboard N Font N Alignment K} Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R T U % w X Y z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2 pT-
: K GoTo Wx Regr Pep T-Stat
3 Dent 0.58 Dent 0.60 Select Wx Start Stage
4 Dough 0.60 Regression | |Dough 0.63
5 Blister 0.70 Home | |gjister 0.87 i -]
6 |Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
9 Silk v
101 PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 it L o s A macro allows me to test every Wx
14 Dough 0.48 Dough .
P o G scenario (Weather Start, Stop combo) and
16 Silk 058 060 silk 3 have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
—

19
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34‘
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:47 AM
9/15/2021

L Awm

» L1 O




Luebehusen, Eric - OCE, Washington, DC  LE

18 Share 2 Comments
I i > AutoSum ¥ A /O
N Ay /
Neutral - @ E @ —_— Z?
natory Followed Hy... |2 Insert Delete Format Sort & Find &
v v v § Clear~ Filter v Select v
Cells Editing Sensitivity
0 P Q R T U v w X bt z

Select Wx Start Stage

Silk v

Select Wx Thru Stage

Blister v

A macro allows me to test every Wx
scenario (Weather Start, Stop combo) and
have the results populate in a 4x4 array.

AutoSave B|9o- B OF B8 E B |G v ComYedWhiH-Ukanedsm -

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot

LD [M“‘ Calbi Ju AN | E=B 9 | Bweptet General J [E @ Normal Bad Good
TR Copy

pajte ‘vEFo::atPainter - — < | & 'A' ¥ —:_— § % T—: E Merge&Center = $ Y % ) ‘68 _Bg F(;(r)r’::it:ﬁngalv F#;f;a:js ‘r bulatior “ " Exp

Clipboard N Font N Alignment N Number N Styles
G10 Y, fe
A B C D E F G H J K L M N

1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 Dent 0.58 Dent 0.60
4 Dough 0.60 Regression | |Dough 0.63
5 Blister 0.70 071 Hone Blister 0.87 1.24
6 Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 Dent 0.46 Dent -0.94
14 Dough 0.48 Dough -1.1
15 Blister 0.61 0.62 Blister ‘ Bl o
16 Silk 0.58 0.60 silk 204 247
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34|
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:48 AM
9/15/2021

L Awm

» L1 O




AutoSave ﬂ.:"/ ‘ ")V ! % ‘ ® @ i ‘ ot E] @V %" H Cormn-Yield-Wx-VHI-Ukrainexism ~ Luebehusen, Eric - OCE, Washington, DC L
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
- Copy v v = Fil+
Pavste Eh::atpaimg, M & _ ol _A_ . Z=Z= =% Merge&Center S $ ©9% 9 ‘Eg —98 F(;c;rv;t:i;i:;nga|v F#:;T:S " culatior “ || Explanatory Followed Hy... 2 Insvert Delvete Forinat OCIearv Fsiﬁ:,é} SFellnetitBi

Clipboard N Font N Alignment K} Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R i3 U % w X Y z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Bop T-Stat
3 |Dent 0.58 Dent 0.60 Select Wx Start Stage
4 Dough 0.60 0.60 Regression | |Dough 063 087
5 Blister 070 07 Home | |Blister 087 | 124 o -]
6 Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dough v

1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 it L o s A macro allows me to test every Wx
14 Dough 0.48 0.48 Dough -1.18 -1.04 .
P . G 3 am scenario (Weather Start, Stop combo) and
16 Silk 058 060 silk 214 217 have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34‘
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:48 AM
9/15/2021

L Awm

» L1 O




AutoSave ﬂ.:"/ ‘ ")V ! % ‘ ® @ i ‘ ot E] @V %" H Cormn-Yield-Wx-VHI-Ukrainexism ~ Luebehusen, Eric - OCE, Washington, DC L
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
- Copy v v = Fil+
Pavste Eh::atpaimg, M & _ ol _A_ . Z=Z= =% Merge&Center S $ ©9% 9 ‘Eg —98 F(;c;rv;t:i;i:;nga|v F#:;T:S " culatior “ || Explanatory Followed Hy... 2 Insvert Delvete Forinat OCIearv Fsiﬁ:,é} SFellnetitBi

Clipboard N Font N Alignment K} Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G F J K L M N 0 p Q R T u v w X Y z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2 &l GoTo Wx Regr Pep T-Stat
3 Dent 0.58 0.58 Dent 0.60 0.78 Select Wx Start Stage
4 Dough 0.60 0.60 Regression | |Dough 063 087
5 Blister 070 07 Home | |Blister 087 | 124 o -]
6 Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dent v

1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 it L o s L A macro allows me to test every Wx
14 Dough 0.48 0.48 Dough -1.18 -1.04 .
P . G 3 am scenario (Weather Start, Stop combo) and
16 Silk 058 060 silk 214 217 have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34‘
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:49 AM
9/15/2021

L Awm

» L1 O




AutoSave B ‘ v ! @ ‘ [OR7 i) ‘ M E B& = Corn-Yield-Wx-VH|-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC  LE
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
- Copy v v = Fil+
Pavste Eh::atpaimg, M & _ ol _A_ . Z=Z= =% Merge&Center S $ ©9% 9 ‘Eg —98 F(;c;rv;t:i;i:;nga|v F#:;T:S " culatior “ || Explanatory Followed Hy... 2 Insvert Delvete Forinat OCIearv Fsiﬁ:,é} SFellnetitBi

Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R i3 U % w X bt z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 Dent 0.58 0.58 Dent 0.60 0.78 Select Wx Start Stage
4 Dough 0.60 0.60 Regression Dough 0.63 0.87
5 |Blister 070 071 068 Home | IBlister 087 124 131 i -]
6 Silk 0.67 0.69 Silk 0.74 111
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Blister v

1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 e S fart el L A macro allows me to test every Wx
14 Dough 0.48 0.48 Dough -1.18 -1.04 .
15 Blister 061 06 058 Blister [ R scenario (Weather Start, Stop combo) and
16 Silk 058 060 silk 214 217 have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34|
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«

Ready F@

H O Type here to search

10:50 AM
9/15/2021

L Awm

» L1 O




AutoSave (@ 0f) B ‘ v

B OF

B E

Fév

=R

Corn-Yield-Wy-VHI-Ukrainexism ~

Luebehusen, Eric - OCE, Washington, DC  LE

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
- Copy v , v = Fil+
Pavste Eh::atpaimg, M & _ ol _A_ . Z=Z= =% Merge&Center S $ ©9% 9 ‘Eg —98 F(;c;rv;t:i;i:;nga|v F#:;T:S | Calculatior “ || Explanatory Followed Hy... 2 Insvert Delvete Forinat OCIearv Fsiﬁ:,é} SFellnetitBi
Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R i3 U % w X bt z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 Dent 0.58 0.58 Dent 0.60 0.78 Select Wx Start Stage
4 Dough 0.60 0.60 0.58 Regression Dough 0.63 0.87 1.04
5 |Blister 070 071 068 Home | IBlister 087 124 131 i -]
6 Silk 0.67 0.69 Silk 0.74 111
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dough v

1901 [ PDF Wx Stats :
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 e S fart e A macro allows me to test every Wx
14 Dough 0.48 0.48 0.46 Dough -1.18 -1.04 -0.55 .
15 Blister 061 08 058 Blister [ scenario (Weather Start, Stop combo) and
16 silk 058 060 silk 214 o have the results populate in a 4x4 array.
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34|
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«
Ready F@

H O Type here to search

L Awm

» L1 O

10:51 AM
9/15/2021




Luebehusen, Eric - OCE, Washington, DC  LE

18 Share 2 Comments
I i > AutoSum ¥ A /O
N Ay /
Neutral - @ E @ —_— Z?
natory Followed Hy... |2 Insert Delete Format Sort & Find &
v v v § Clear~ Filter v Select v
Cells Editing Sensitivity
0 P Q R T U v w X bt z

AutoSave B|9o- B OF B8 E B |G v ComYedWhiH-Ukanedsm -
File Home  Insert Page Layout Formulas ~ Data  Review  View  Developer  Help  Acrobat Power Pivot
LD [M“‘ Callb i KR ESE 9 BwepTet General < B B o Bad Good
= Copy ~
pajte ‘vEFo::atPainter - — < | & 'A' ¥ —:_— § % T—: E Merge&Center = $ Y % ) ‘68 _Bg F(;(r)r’::it:ﬁngalv F#;f;a:js ‘r bulatior “ " Exp

Clipboard N Font N Alignment N Number N Styles
610 v fe
A B C D E F G H J K L M N

1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 Dent 0.58 0.58 0.58 Dent 0.60 0.78 0.89
4 Dough 0.60 0.60 0.58 Regression Dough 0.63 0.87 1.04
5 Blister 0.70 071 0.68 fione Blister 0.87 124, B30
6 (Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 Dent 0.46 0.46 0.45 Dent -0.94 -0.83 -0.61
14 Dough 048 048 0.6 Dough 118 104 055
15 Blister 061 08 058 Blister [
16 Silk 0.58 0.60 silk 214 2
17 Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
2
2|
23
%
2|
%
b
2|
2
30
31|
32
3
34|
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«
Ready F@

H O Type here to search

Select Wx Start Stage

Blister v

Select Wx Thru Stage

Dent v

A macro allows me to test every Wx
scenario (Weather Start, Stop combo) and
have the results populate in a 4x4 array.

1
£ ABaDY o,




LE

Sort & Find &
Filter v Select v

1 Share

Sensitivity

7 Comments

AutoSave B ‘ v ! @ ‘ [OR7 i) ‘ M E B& = Corn-Yield-Wx-VH|-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
= [@copy v , v = il
Pavste Eh::atpaimg, Uv v OvAY |[SES EE BMergetConterv | §+% 9 H8 F(;c;rv;t:i;i:;nga|v F#:;T:S |caleulatior “ | Explanatory Followed Hy... |- Insvert Delvete Forinat D
Clipboard N Font N Alignment N Number N Styles Cells Editing
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R T U % w
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 |Dent 0.58 0.58 0.58 Dent 0.60 0.78 0.89 Select Wx Start Stage
4 Dough 0.60 0.60 0.58 0.55 Regression Dough 0.63 0.87 1.04 1.00
5 |Blister 070 071 068 Home | IBlister 087 124 131 oo -]
6 Silk 0.67 0.69 Silk 0.74 111
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dough v

1901 [ PDF Wx Stats :
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 |Dent 0.46 0.46 0.45 Dent -0.94 -0.83 -0.61 A macro a”OWS me to test every Wx
14 Dough 0.48 0.48 0.46 0.42 Dough -1.18 -1.04 -0.55 -0.15 .
15 Blster 061 082 0S8 Blister 28 218 A8 scenario (Weather Start, Stop combo) and
16 silk 058 060 silk 214 | have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
%)
26
27
2]
29
30
£l
32
3
34‘
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«
Ready F@

H O Type here to search

L Awm

» L1 O

10:53 AM
9/15/2021




LE

Sort & Find &
Filter v Select v

1 Share

Sensitivity

7 Comments

AutoSave B ‘ v ! @ ‘ [OR7 i) ‘ M E B& = Corn-Yield-Wx-VH|-Ukraine.xism Luebehusen, Eric - OCE, Washington, DC
Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
= [@copy v , v = il
Pavste Eh::atpaimg, Uv v OvAY |[SES EE BMergetConterv | §+% 9 H8 F(;c;rv;t:i;i:;nga|v F#:;T:S |caleulatior “ | Explanatory Followed Hy... |- Insvert Delvete Forinat D
Clipboard N Font N Alignment N Number N Styles Cells Editing
G10 Y, fe
A B C D E F G H J K L M N 0 p Q R T U % w
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 |Dent 0.58 0.58 0.58 0.56 Dent 0.60 0.78 0.89 0.83 Select Wx Start Stage
4 Dough 0.60 0.60 0.58 0.55 Regression Dough 0.63 0.87 1.04 1.00
5 |Blister 070 071 068 Home | IBlister 087 124 131 oo -]
6 Silk 0.67 0.69 Silk 0.74 111
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dent v

1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 |Dent 0.46 0.46 0.45 0.42 Dent -0.94 -0.83 -0.61 -0.44 A macro a”OWS me to test every Wx
14 Dough 0.48 0.48 0.46 0.42 Dough -1.18 -1.04 -0.55 -0.15 .
15 Blster 061 082 0S8 Blister 28 218 A8 scenario (Weather Start, Stop combo) and
16 silk 058 060 silk 214 | have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
%)
26
27
2]
29
30
£l
32
3
34‘
35
36
37

o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [«
Ready F@

H O Type here to search

L Awm

» L1 O

10:54 AM
9/15/2021




Com-Yield-Wx-VHI-Ukrainexlsm » Luebehusen, Eric - OCE, Washington, DC  LE

=R

B E

AutoSaveﬂ-:F/‘z)' !%‘O@ Fév

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
LD [M“‘ Calbi it VKA =E=Z & BwepTet General J [E @ Normal Bad Good Neutral & EX [ ‘:_:“’S“”‘ oY /O
- Copy v , v = Fil+
Pavste Eh::atpaimg, M & _ ol _A_ . Z=Z= =% Merge&Center S $ ©9% 9 ‘Eg —98 F(;c;rv;t:i;i:;nga|v F#:;T:S | Calculatior “ || Exp C Followed Hy... 2 Insvert Delvete Forinat OCIearv Fsiﬁ:,é} SFellnetitBi
Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity A
G10 Y, fe v
A B C D E F G H J K L M N 0 p Q R i3 U % w X Y z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
: R GoTo Wx Regr Pep T-Stat
3 |Dent 0.58 0.58 0.58 0.56 0.55 Dent 0.60 0.78 0.89 0.83 0.50 Select Wx Start Stage
4 Dough 0.60 0.60 0.58 0.55 Regression Dough 0.63 0.87 1.04 1.00
5 |Blister 070 071 068 Home | IBlister 087 124 131 i -]
6 Silk 0.67 0.69 Silk 0.74 111
7 [Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
Dent v
1901 [ PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12| Adjusted R? Tmax T-Stat
13 Dent 0.46 0.46 0.45 0.42 0.41 Dent -0.94 -0.83 -0.61 -0.44 -0.58 A macro a”OWS me to test every Wx
14 Dough 0.48 0.48 0.46 0.42 Dough -1.18 -1.04 -0.55 -0.15 .
15 Blster 061 082 0S8 Blister 28 218 A8 scenario (Weather Start, Stop combo) and
16 silk 058 060 silk 214 | have the results populate in a 4x4 array.
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
1| P
20
21
2|
23
24
2|
26
27
2
29
30
3|
32
33
34‘
35
36
37
o vield | DB Vield [JKUCHAWMN| Wistats | Stats | Summary | FestVHI | FostWx | FestVHisWx | FestVHISWxIntpt .. () ¢ [« »

Ready F@

H O Type here to search

L Awm

» L1 O

10:54 AM
9/15/2021




AutoSave B ‘ ")V ‘ B ‘ ® @ i ‘ ot @ B~ % v 3 Cormn-Yield-Wx-VHI-Ukrainexism ~ Luebehusen, Eric - OCE, Washington, DC L

Fle  Home Insert  Pagelayout  Formulas  Data  Review  View  Developer ~ Help  Acrobat  Power Pivot & Share 2 Comments
\D [M“‘ Calbi 2 VKA === & BwepTet Number J [E @ Normal Bad Good Neutral & EX [ A“msum Y /O

o [ACopy v 7 = 2 v DFil
Paste 4 e vAs | == == 3 .0 «0 .00 | Conditional Formatas |Calculatior Explanatory Followed Hy... [5| | Insert Delete Format Sort & Find &

v <Y Format Painter Y o o b —-. T Merge&Center $ %9 3 Formatting v Table v [ “ " i v v v 0093(" Filter v Select v

Clipboard N Font N Alignment N Number N Styles Cells Editing Sensitivity
K15 Y, fe -2.18
A B C D E F G H | J K L M N 0 P Q R T U % w X Y z
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
2 pT-
: R GoTo Wx Regr Pep T-Stat
3 |Dent 0.58 0.58 0.58 0.56 0.55 Dent 0.60 0.78 0.89 0.83 0.50 Select Wx Start Stage
4 Dough 0.60 0.60 0.58 0.55 Regression Dough 0.63 0.87 1.04 1.00
5 [Blster 070 o7 o6 Home | |Blister og7 AN 131 - -]
6 Silk 0.67 0.69 Silk 0.74 111
7 Tassel 0.54 Tassel 0.35 Select Wx Thru Stage
§ Stop Start  Tassel Silk Blister Dough Dent MStop  Start  Tassel Silk Blister  Dough Dent
9 Blister v
]Ol PDF Wx Stats
1 Ukraine Corn; Wx for Ukraine - Corn AVG Ukraine Corn; Wx for Ukraine - Corn AVG
12 Adjusted R? Tmax T-Stat i
13 Dent 046 046 045 042 041 Dent 094 08 061 044 058 For Ukraine Corn, the best results are
14 Dough 0.48 0.48 0.46 0.42 Dough 448 104 055 0.5 Silk—Blister.
15| Blister 06t OGN oss Blister 161
16 silk 058 060 silk j
17 |Tassel 0.40 Tassel -0.73
18|MStop  Start-  Tassel Silk Blister  Dough Dent Clear All Stats || MStop ~ Start  Tassel Silk Blister  Dough  Dent
——

19
2|
21
2|
23
24
2|
%|
27
2
29
30
3|
32|
3
34
35
36
37

q 0o ‘ vield | DB vield [JKCOTMN WiStats | Stats | Summary | FostVHI | FestWx | FestVHI#Wx | FestVHISWxIntept .. () [«

Average: 0.10  Count:4  Sum: 0.39 it mo- i 7

Ready @

H O Type here to search

L Awm

o

10:55 AM
9/15/2021




Other Regression....



Significance-F
F<0.0001
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e Ukraine Corn Regression Stats
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| , 2007-2020 Very Good F<0.001
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I I

10.0 Good F<0.05
Fair F<0.1

Poor F>=0.1

The “Combo” regression (3, 4, & 5) are often the
8.0 highest performers, but R? is weighed against
Adj R?, Sig-F test, tStats, and Pearson coefficients.
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The VHI with no Trend and Yield Trend are run in
8.0 conjunction with the other guidance.
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9/15/2021 Regression: 2007-2020

U kra i ne co n Re g reSSi on Median Regression Yield: 7.55

8 Record: 7.84(2018)
All forecasts are summarized in chart form; I Trend: 7.14 (R*=0.5)
this is from September 2021 for Ukraine Corn.
s These forecasts ended up being very accurate. I
7.42
7
6.5 Final Yield: 7.68
6
5.5 1
5 .
45 A
14 ] ' ' ' ; . Incptl
Last Year 5-Year Avg Last Month VHI* Wx* VHHWx*  VHHWx/Intcpt*
(2018)
R2= 0.87 R2=0.71 R2=0.9 R2=0.9

*Includes Trend +/-0.43 +/-0.68 +/-0.42 +/-0.42
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e Ukraine Corn Regression Stats

Excellent F<0.0001
e | | : 2007-2020 Very Good F<0.001
: 1 1 1

Good F<0.05
A “Stats” chart is produced; Fals Febd
o . o . p Poor F>=01
this contains statistics for each equation to assess the forecasts
2.0 utility and whether there are things that need correcting.
It also guides which equation(s) | should lean on.
| use this chart A LOT!!
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Excellent Good ! Very Good Very Good Incpt Year: 2018 Very Good Excellent Good
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Ukraine Corn: Regression Hindcast vs Observed

9.0

8.0

A “Hindcast” is also created using the RESIDUAL OUTPUT of
eq’ns 1, 2, 3, and either 4 or 5 (Incpt Shift; user-selects).
This helps assess potential equation biases.
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Crop Stage GDD Method: Std
GDD

1400

Corn: Ukraine - Corn AVG

=Mature

1200 =DPent

The GDD crop stage and Weekly VHI summarize crop
development wrt to the VHI.

This has proven very persuasive.
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Ukraine VHI for Corn @ Blister

90

Other behind-the-scenes charts are produced as well,
including the Stage-Specific VHI & Yield for the past

80

70

30 years (if available).
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A/45/2008 PsD Peak Regression Regression  Regression  Regression  Last W | suggestion
LastYear LastMonth Suggestion(E)| (R®)  (PeakR!) Medion  Range Years  Updated | Trend(RY) | 5y | Record [ Set? [ wlew
e . ]
RussiaWheat (Winter): 377 3.32 360 M o089 3.9 3.94 3.8-4,05 1993-2020  8/22/21 | 3.72 (0.65)| 3.73 | 4.17(2017) | Yes -3.2%
Ukraine Wheat: 371 446 460 1 0% 4.59 4.68 459-479  2003-2020 8/22/21 | 4.30 (0.63)| 396 | 4.46(2021) | Yes 7.0%
Moldova Wheat: 189 4.00 425 4 0% 43 4.39 421-459  2003-2020 8f22/21 | 330 (0.29) | 310 | 4.03(1993) | Yes [ 28.8%
RussiaWheat (Spring): 188 172 170 =| 08 1.69 1.65 1:55-1.72 1998-2020  9/15/21 1.75 (047) | 176 1.89 (2017) | Yes -2.9%
Kazakhstan Wheat:  1.18 094 A summary of all forecast data broken down by region (FSU shown here) is 1,66 (2011)
published and sent to the different commodity groups.
Ukraine Barley (Winter):  3.08 3.89 320 | 3.89(2021) | Yes | 113%
This contains a great deal of information; many columns were added as a
Moldova Barley:  2.25 383 direct result of questions | have heard during the Commodity meetings. 286 | 3.83 (2021) [ Yes | 22.9%
Russia Barley (Spring): ~ 2.53 232 230 =| 089 233 2.28 224-233  2007-2020  9/15/21 | 241 (022) | 238 | 262 (2017) | Yes | -4.6%
Kazakhstan Barley: 134 114 115 =| 088 1Lty 124 1.17-129 1997-2020  9/15/21 1.53 (0.36) | 1.50 1.71 (2011) | Yes
Russia Corn: ~ 5.08 5.54 560 = 095 5.69 5.72 5.55-5.76 2001-2020  9/15/21 5.63 (0.75)| 520 | 5.70(2019) | VYes -0.5%
Ukraine Corn: 5,62 720 755 4 090 1.57 7.55 742-763 2007-2020  9/15/21 7.14 (05) | 654 | 7.84(2018) | Yes 5.7%
Moldova Corn: 2,65 4.80 505 4 oss 5.07 5.05 4.16-5.96 2004-2020  9/15/21 348 (0.09) | 358 | 5.02(1989) | Yes -
Belarus Corn: ~ 6.00 531 535 = 072 5.67 5.38 5122 =567 2010-2020  9/15/21 595 (0.09) | 591 | 6.59 (2011) | Yes | -10.1%
l 9 . | |
Russia Sunflowers: 159 167 165 = 099 1.65 1.66 164-1.72 2005-2020  9/15/21 | 171 (0.78)| 160 1.83 (2019) | Yes -3.5%
Ukraine Sunflowers: 2,01 2.50 25 = 093 2.39 248 239-264  2006-2020 9/15/21 | 248 (0.77)| 223 | 2.58(2019) | Yes 2.8%
Moldova Sunflowers: 131 2.33 250 4 097 2.32 2.50 2.32-2.58 2006-2020  9/15/21 | 2.26 (0.65)] 194 | 2.33(2021) | Yes 10.6%
Kazakhstan Sunflowers: 123 120 120 =| 090 1.06 0.99 0.94 - 1.06 1997-2020  9/15/21 | 0.99 (0.65)| 1.04 1.23 (2020) | Yes 21.2%
Ukraine Rapeseed: ~ 2.31 2.70 295 M 096 2.92 3.22 2.92-3.34 2000-2020  9/15/21 | 3.01 (0.86) | 2.67 | 2.85(2018) | Yes -2.0%
Ukraine Soybeans:  2.05 243 257 4 093 2.56 2.58 2.37-2.69 20072020  9/15/21 | 245 (0.66) | 2.24 | 2.58(2018) | Yes 4.9%
RussiaSoybeans:  1.59 159 155 | 0w 1.56 161 1.56- 1,62 2005-2020  9/15/21 | 164 (0.89)| 1.50 1.59 (2020 | Close | -5.5%
Pct Diff Tolerance: 2.5 Red = Record
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Errors - All Areas, All Crops, 2018-2021

What follows is a quick overview of the forecast performance covering
the past 4 years.
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Errors - All Areas, All Crops, 2018-2021

20%

Good news: The Peak R? Regression should beat Trend, and it does.
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Errors - All Areas, All Crops, 2018-2021

20%

And hopefully, my suggestion (SuggestionE) beats the Regression (it does)!
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2018-21 Median Forecast Error - By Crop
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Model (') Forecast Rank by Crop

Sunflowers
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Soybeans 19.9%
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Conclusions....
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We have been using the VHI in some
form operationally since

Itural Weather Assessments
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STAR Home Page
Vegetation Health Home
You selected the 1th province in Ukraine
Ancillry Data
VH from S-NPPVIIRS Study
AQUAMODIS VH

Validation

Sensitviy Study

The VHI ascii data and croplands

masked ascii data were game
changers for USDA-WAOB operations.

Regression: 2007-2020
Median Regression Yield: 7.55

Record: 7.84(2018)
Trend: 7.14 (R*=0.5)
ll 7.57 ,“ 73]

?
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-
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'ﬂr §
Incpt1

Last Year 5-Year Avg Last Month VHI* VHHWx* VHHWx/Intcpt*
(2018)

R*=0.87 R=0.9 R=0.9
*Includes Trend +/-0.43 +/-0.42 +/-0.42



Thank You!

Eric Luebehusen

Me+eor'ologi9+
USDA/OCE/WAOB

Eric.Luebehusen@usclagov

(202) 7120-3301



