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This all started in 2015, when we were trying
to quantify the impacts of late-summer heat
15 and dryness in Ukraine and Russia on Corn.
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Millimeters [mm|

5-UKRAINE - NORTH CENTRAL
Cumulative Precipitation
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This all started in 2015, when we were trying
to quantify the impacts of late-summer heat

25
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and dryness in Ukraine and Russia on Corn.
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G- Running RegPlot for 5 - UKRAINE - NORTH CENTRAL
Parameter Help

5-UKRAINE - NORTH CENTRAL Cumulative Precipitation is summed from the starting date. The

. L cumulative daily average or "nomal” precipitation is calculated by
Cumulative Precipitation averaging the daily precip across all of the years in the period of record
and summing the values from the starting date.
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—Nyerage
— 2014

7-UKRAINE -CRIMEA

8- UKRAINE

3-SOUTHERN DISTRICT (VOLGOGRAD)
10 - SOUTHERN DISTRICT (ROSTOV)
11-SOUTHERN DISTRICT (KRASNODAR)
12 - RUSSIA - SOUTHERN DISTRICT

13 - NORTH CAUCASUS (STAVROPOL)

Start Date (MMDD) 2501 Plot

Ending Date (MMDD)

Previous Mext Save Copy

Millimeters [ mm]|

Station List Change Y-5cale

[] Auto Save

75 / — Export Data

%}gﬁ Minimum 1o Excel
33275

50 13345

25 Using our in-house software for selecting, plotting,
and analyzing the weather, | exported the data

D_‘ T T T T T T T T T T T T T T T T T T T T T . . .
May01  Mayt! Mey21 May31  Jund0 Jun20 Jun30 Jub10 Jul20 Jul30 Aug03  Augdd  AugZ8 (CSV) and worked with it in Excel to try and come

May06 May-16  May-26  Jun05  Jun-15  Jun25  Juk0S  Juk15 Juk25 Augdd  Aug-14 Aug-24 up WlthHY|e|d relationShip.

Years Parameter Lists Multi-Year Parameters
Oz D201 [ 2003 [ 1995 ® Cum Pep () Avg Temp GDD Crop () Net Radiation () % Wet Codes

Caote [J2010 [J2002 [ 1994 ) 7-Day AvgT O Cum Net Radiation () Cum Sur Codes

(® Mutti-Year

() Single-Year O Gm Net Pep k

[J2017 [J2008 []2001 [] 1993 () Daily Net Pcp ) 14Day AvaT (_) Diff Net Radigtion ) Cum Freeze Codes
[J2016 []2008 []2000 [ 1992 () Rurning Met Pcp () Ext MaxT ) Cum GODD () KBDI () Cum Pcp Codes

[] 1981 Normals O CmNetBfPep O AvgMaxT O Cum GDD Dff () Growing Season Length
[] 1990 ®) 30-Yr Avg O O Bt MnT (O GDD Diffin Days Min Temp. = I:l

[J2m3 []2008 [] 1997 [] 1989 ) 30-Yr Noms O i O Avg MinT () Winter Soil Moisture () Winter Crop Coeff.

[J2m2 []2004 []1996 [] 1988 () None O ) Snow Cover ) Cum MAI © Summer Soi Moisture () Summer Crop Coeff.




EJ‘J H b E’:," M- === =B rﬁ" B s Ukraine-Corn-06-07-Combined sk - Excel = = O
File Home Insert  Pagelayout  Formuls  Data  Review  View  Developer  Acbat  © Tell mewhat youwant o do.. Luebehusen, Eric - OCE Q.Share
Al v fe | Year
- 5 : E— G H I J K L M N 0 P Q R 5 T U V w
lﬁar. AvgTmax  AvgTmin  AvgT TotPep 35C-Days
2Q2000 24 14 15 165.6 0
IQ2001 263 15.7 21 186.2 9
402002 272 15.9 215 124 10
52003 248 141 194 133.2 0
62004 241 13.6 18.8 160.7 0
TR2005 244 141 15.3 165.8 0
g2006 251 143 19.7 121.8 0
o7 72 155 24 1192 3 The data was manually imported into Excel.
1082008 253 144 19.8 149.2 2 ! ! ! ! ! ! ! !
112009 271 158 215 128.5 10
1282010 283 17.6 234 139.1 1
1342011 26.8 16.3 216 231 1
1442012 285 16.3 224 114 1
134 2013 27 156 213 93.5 2
1682014 259 148 204 136.4 2
174 2015 26 15 20.5 132.9 3
1
198 Ave 254 147 20 147 0.0 0.0
204STD 17 112 714 7425 2 0.00 0.01
&I_
22 |
23 |
24|
25 |
26 |
27 |
28 |
29 |
30|
3|
32|
3|
34

| summary | Regression3 | Regression5 ‘ Regression3sC | WxData ‘ ® 1 '
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EJ‘J H b E’:," M- === =B rﬁ" TE Ukraine-Corn-06-07-Combined sk - Excel = = O
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7 v fe | 0.45250047472575
A B € D E F G H | J K L M N 0 p Q R Z T U v

1| Year  Yield AvgT TotPep  Year =) SUMMARY OUTPUT

? Regression3: 2005-2014

3 Regression Statistics
4 Multiple R 0.929621 Regression analyses were run

5 R Square 0.864195 manually on the data.

6 Adjusted R Square 0.796292 ; ; ; ; ; ; ;

7| 2005  4.31746083 19.3 165.8 2005 Standard Error | 0.45251
8| 2006  3.73604651 19.7 121.8 2006 Observations 10

§ | 2007  3.39963216 214 119.2 2007
10 2008  4.68139344 19.8 149.2 2008 ANQVA
11| 2009  5.01962662 215 129.5 2009 df 55 MS F  gnificance F
12| 2010  4.50113293 234 139.1 2010 Regression 3 7.817805 2.605935 12.72698 0.005192
13| 2011  6.44413093 216 231 2011 Residual 6 122854 0.204757
14| 2012 4.78764302 224 114 2012 Total 9 9.046345
13| 2013 6.40414508 213 99.5 2013
16| 2014 615135135 204 1364 2014 Coefficientandard Err  tStat  P-value Lower 95%Upper 95%ower 95.0%pper 95.0%
17| 2015  6.04651163 20.5 132.9 2015 Intercept -642.127 112.7956 -5.69284 0.001268 -918.128 -366.127 -918.128 -366.127
18 |Predicted:  6.82 AvgT X Variable 1 -0.21181 0.133533  -1.5862 0.163788 -0.53855 0.114933 -0.53855 0.114933
19 TotPep X Variable 2 0.010165 0.004116 2.460776 0.043472 9.41E-05 0.020236 9.41E-05 0.020236
20 Year X Variable 3 0.323543  0.05676 5.700183 0.00126 0.184656 0.462429 0.184656 0.462429
2! Ukraine: Corn
;; North-Central met data
2 Regression 3 RESIDUAL QUTPUT
25 '
26 Year  Yield Observation 2redicted ¥ Residuals
27 2005 431747 1 417301 0.14446
28 2006  3.736047 2 3.964558 -0.22851
29 2007 3.899632 3 3.901594 -0.00196
30 2008 4.691393 4 486893 -0.1776
3 2009  5.019627 5 4.6322 0.387427
32 2010 4.501133 6 4.650889 -0.14976
33 2011 6.444131 7 6.289875 0.154256
| summary | Regression3 | Regression5 ‘ Regression35C | ‘ ® [ »
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B18 v fe | =ROUND(J17+{C17*)18)+(D17* /19| HELT*120)+{F17%121)+(G17*122),3)
A B € D E F G H | J K L M N 0 p Q R 5 T U v W
1| Year Yield AvgTmax  AvgTmin TotPcp 35C-Days Year ‘ SUMMARY QUTPUT
? Regressiona: 2003-2014
3 Regression Statistics
4 Multiple R 0.95599% Regression analyses were run
5 R Square 0.921593 manually on the data.
6 Adjusted R Squar 0.823584 ; ; ; ; ; -
7| 2005  4.31746083 244 14.1 165.8 0 2005 Standard Error ~ 0.421099
8| 2006  3.73604651 25.1 14.3 121.8 0 2006 Observations 10
9 | 2007  3.88963216 27.2 15.6 119.2 8 2007
10| 2008  4.65139344 25.3 144 143.2 2 2008 ANOVA
11| 2009  5.01962662 271 15.8 129.5 10 2009 df 55 MSs F  gnificance F
12| 2010  4.50113293 29.3 17.6 139.1 11 2010 Regression 5 B.337046 1.667409 9.403141 0.024819
13| 2011  6.44413093 26.8 16.3 231 1 2011 Residual 4 0.709299 0.177325
14| 2012 4.78764302 28.5 16.3 114 11 2012 Total 9 9.046345
13| 2013 6.40414508 27 15.6 99.5 2 2013
16| 2014 615135135 25.9 14.8 136.4 2 2014 Coefficientandard Err  tStat | P-value Lower 55%Upper 95%ower 95.09pper 95.0%
17| 2015  6.04651163 26 15 132.9 3 2015 Intercept -679.14 131.8877 -5.14938 0.006747 -1045.32 -312.961 -1045.32 -312.961
18 Predicted{ 1.057 .l AvgTmax X Variable 1 -1.27597 0.892673 -1.42939 0.226107 -3.75443 1.202484 -3.75443 1.202484
19 AvgTmin X Variable 2 1.413762 0.999505 1.414462 0.230132 -1.36131 4.188831 -1.36131 4.188831
20 TotPep X Variable 3 -0.00174 0.008089 -0.21483 0.840411 -0.0242 0.020722 -0.0242 0.020722
21 Ukraine: Corn 35C-Days X Variable 4 0.012402 0.083041 0.143351 0.888504 -0.21816 0.242%61 -0.21816 0.242961
22 Year X Variable 5 0.346581 0.068986 5.023901 0.007365 0.155044 0.538118 0.155044 0.538118
s North-Centra! met data
- Regression 5
23
26 RESIDUAL QUTRUT
27
28 Year  Yield  Observation Zredicted Y Residuals
29 2005 4.31747 1 4.266184 0.051286
30 2006 3.736047 2 4.078739 -0.34275
3 2007 3.899632 3 3.687461 0.212171
32 2008 4.691393 4 4,63533 0.056063
33 2009 5.019627 5 4797877 0.22175

|5ummar},r Regression3 | Regression5 | Regression35C | ‘ ® 1 '
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2l S Table Tools  Ukraine-Corn-06-07-Combined xlsx - Excel 53] = a

A2 ¥ fr | Regression

A B | ¢ | D 3 F G H J K L M N 0 P Q R g T U v 1]
1] Ukraine Corn

) Regression ,I Yield  StdEmor R-Squared 2 ' 1J 5_l
Regression 682 045 086 _./ J)

4 .?Regressions 7.06 0.42 0.92
5 iRegression 35C .75 0.49 0.81
6 |

i Ukraine Corn i

5

1 | I
10| L |
1]

1| Regression3 0.82 0.45 0.806 b
13

| Regressions /.00 0.42 0.92 L

15| |
- Regression 35C 0.75 0.43 0.81
18 |
19| A —_—
2|

il'! Final Ukraine Corn Yield (PSD): 5.71
2 - - - - - - - - - - - -
|
25
26'! While the skill scores were

2?] promising, the results for Ukraine
iii were disappointing.
30| | | | | |
3
2
EEl
34/

wa

Summary | Regression3 | Regressions | Regression3sC |‘ ® ] v

Ready = m - i + 100%
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= 1 Table Tools  Russia-Com-07-08-Combined xlsx - Excel

Formulas  Data i Developer  Acrobat Design @ Tell me what you want to do...

Regression

5

Formula Bar

1]

wa

7 .. Repre: \ i
Regression3

|

4.92

4 .?Regressions 474
5 |Regression 35C 4.59

6 |

34/

Ready

Russia Corn

0.38

0.36
0.35

0.89
0.87

Russia Corn

|
Regression3 ] 0.38

Regressions 4.74 0.36
Regression 33C 4.59 0.35

0.85
0.59
0.87

Final Russia Corn Yield (PSD):

In contrast, the results for Russia
suggested this utility offered a
great deal of promise!

Summary | Regression3 | f’f

WxData || Vield ® (4]
| vied |

W Regression3sC

0 Type here to search




Crop Stage GDD Method: Std . . .
o0 Corn: Russia - Southern District (Krasnodar)

T L ]

Concurrently, | began to import this same
1800 data (manually) into Excel to estimate
stage of development based on GDDs.
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Crop Stage GDD Method: Std

Russia - Southern District (Krasnodar)

2016 Corn and Heat Days (>34°C/93°F)

Days >35°C (95°F ' ' ' : ' '
Tassel -0 Within Excel, | could quantify the key
Silk- 5 stage-specific weather parameters to help
B chesss guide yield-forecast estimates.
But it was a slow, labor-intensive process.

Blister

oo 35°C
Silk

Bonm >34°C

s s s s Stage

~Tassel

ot |

1-May 8-May  15-May 22-May 28-May  5-Jun 12-Jun 19-Jun

26-Jun 3-Jul 10-Jul 17-Jul 24-Jul 31-Jul 7-Aug  14-Aug  21-Aug  28-Aug
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Al E fe | RDATE
. A B C D E F G H | ) K L M N 0 P Q R S T U \[
" Roate B3 rave B precie B vorm B Tvorm B ext tvax B ext tvin B GDD  CumPcp  AvgPep

14930 4-Aug-18  23.0 0.0 19 203 32 129 1624 2623 214

14040) 25-Aug-18  23.7 0.0 19 20.1 2.8 12.6 12761 2623 233

14941 26-Aug-18  24.0 0.0 19 19.9 3.9 12.2 1291 2623 2252

14042 27-Aug-18 239 0.0 19 19.8 324 17.2 B4 2623 271

14043 28-Aug-18  23.7 0.0 19 19.6 3.7 16.0 13177 2623 2290

14044) 25-Aug-18 225 0.8 19 18.5 30.0 164 13302 2631 2309

14945 30-Aug-18 218 0.0 19 19.3 L7 10.4 B2 2631 2328

14046 31-Aug-18  22.8 0.0 19 19.1

14947 1Sep-18 239 0.0 19 189 The first big breakthrough came when Brian Morris provided a

14948 2-50p-18 244 0.0 19 18.8 dynamic link to our in-house WMO database | could use in Excel;

1449 3Sepld 254 00 L | could now work with the updated data within Excel versus

14930 dSepls 35 00 R having to [SAVE AS] from our data plotter.

14951 5-Sep-18 213 44 19 18.2

14952) 6-Sep-18  19.7 5.8 19 18.0 5.3 156 1433 M3 M6l

14953 7-Sep-18 195 0.0 19 17.8 7.1 13.7 14425 2733 2480

14954) 8-Sep-18  17.8 0.0 19 17.6 5.4 1.7 4503 2733 2499

14955 9-Sep-18 164 0.4 19 174 214 116 457 2737 2518

14956 10-Sep-18  18.2 8.8 18 17.3 5.9 14.0 14649 2825 2536

14957 11-Sep-18  17.6 41 18 17.1 03 14.2 14725 2866 2554

14958 12-Sep-18  20.2 0.1 18 16.9 2.7 12.8 14827 2867 2572

14950 13-Sep-18  20.2 0.0 18 16.7 8.5 1.3 14929 2867 2590

14960 14-Sep-18 214 0.0 18 16.5 29.0 119 15043 2867 2608

14961 15-Sep-18 221 0.1 17 16.4 299 123 15164 2868 2625

14962 16-Sep-18 205 0.8 17 16.2 2%.4 15.6 1569 2876 2642

14963 17-Sep-18 173 0.0 17 16.0 5.8 6.7 1532 2876 2659

14964 18-Sep-18  18.2 0.0 17 15.8 26.9 7.3 15424 2876 2676

14965 19-Sep-18  19.2 0.0 17 15.6 8.7 8.7 15516 2876 269.3

14966 20-Sep-18  19.7 0.0 16 155 29.3 8.4 15613 2876 2709

14967 21-Sep-18 199 0.0 16 15.3 0.1 7.8 15712 2876 2725

14968 22-Sep-18 216 15 16 15.1 0.1 11.0 15828 2891 274l

14960 23-Sep-18 154 18 15 149 L6 9.3 15832 2909 2756

14970) 24-Sep-18  16.8 44 15 14.8 30.4 10.7 1595 253 2771

14971] 25-5e0-18 103 21 15 14.6 16.1 21 15953 2974 2736
{“« | HeatDays-Cur || FrzDays-Cur | FrzDays-Prev ||||| Yield | WxData - [ r
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THS T REM BE=====EHTE -
File Home  Inset  Pagelayout Formulas Data  Review  View  Developer
B4 v fe | =LOOKUP{FormData!SN$2,FormDatall:,FormData!0:0)
A B C D E F G H | |
1 [Region FsU U Select Region
GoTo Form Data
2 |SubReg # 3 Foarmer Saviet Union : 4
3 |Vear 2018 < =YEAR[TODAY[)
4 |Start Date | 0515 < Enter a3 'MMDD Select Subregion GoTo DB Wx Data
B8 GOD Base 0 UKFANE - NORTH CENTF] -
& [PSD Crop (Yield): Corn UKRAINE - NORTH CENTR S
. : : . UKRAINE - SOUTH CENTRA
7 |*Chart Tnle (region) Ukraine (Morthcentral) KRN - CRIVEE
§ |Chart Title (crop): Comn UKRAINE Redresh Data
f i SOUTHERMDISTRICT (0L
9 [Current DE Region UKRAINE - HORTH CENTRAL SOUTHERN DISTRICT [ROS
10 SOUTHERNDISTRICT (KA
Select Country Yield Data FUSSIA.- SOUTHERN DISTR
11 [Yield Area Name: Russia | I NORTHCAUCASUS [STAUE
[Fussa [{ NOFTHCAUASLS [DAGE
12 RUSEIA - YOLGA DISTRICT
3 i RUSEIA - YOLGA DISTRICT
GoTo Yield Data | | RUSSIA - ¥OLGA DISTRICT
14 RUSEIA - VOLGA DISTRICT
RUSS1A - CENTRAL DISTRIL
13 RUSSIE.- CENTRAL DISTRIC

16 |EXPORT PNGs To: (must end with -3 | )
17 | §:\ELUEBEHUSEN| Crop GDD Stages|FSU\CURRENT| SummerCrops | Expol

19

20 |Corn Heat Thresholds during Reproduction (°C)
21 Stress Damage

22 32 35

RUSSIA - CENTRAL DISTRI
RUSSIA - MORTHWEST 0I5
URALS DISTRICT

RUSSIA - SIBERIA DISTRICT Y

~Corn Areas

e P R (@

Pep-Cur

y Region | CropStage
Ready ﬂ

Pcp-Prev

" O Type here to search 0

Acrobat

Corn-GDD-Wx-Database-FSU.xlsm - Excel

Q Tell me what you want to do...

*Chart Title (region) can be changed)/set in Form Data

=LOOKLIP{FormData SNS2 FarmData k) FarmDatald:0)

Year Wrap

il

O

Luebehusen, Eric - OCE gr Share

AB

No Year Wrap

Using the built-in database link, macros, VBA, and Excel’s
plotting capabilities, the ability to select and plot
weather data increased by an order of magnitude.

B

AISDA,_ s greustara vieamar s muasamats

HeatDays-Prev (| FrzDays-Cur [WriESEIE I - 1

5 E Ol miEa

Vegetation Health.Index
SAS of: Monday, May 13720197

T
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FTHSRBEH -BE====-=FELE-; Com-GDD-Wi-Database-FSUailsm - Excel B - O

File Home  Inset  Pagelayout  Formulas  Data  Review  View  Developer  Acrobat Q Tell me what you want to do... Luebehusen, Eric - OCE gr Share
Al M Fe v
A E C ] E F G H | J K L M M o P 0 R 9 T U ) i H i) Z AL ABE [,

D_a.l—TII 2018 = | Averag+| 2017 ~ M | Tasel Silk Blister  Dough  Dent Mature | itlp—-- Com  : Ukraine [Northcentr Stagehlame Corr: Ukraine (Morthcertrall| Tassel Sk Blister  Dough

: G13 70 504 109

1

2 StageLabel Method: ’—B“" GO0s 14031 T

3 TMay A A BN Sud | B3 760 a04 52 149 Iz | Crop Stage GOD Method: Std "M Date  S3P0B 43 days sheadoffwg
7 TiMay T} 23. §3 760 904 W52 14d iz . 760 Silk
g | 20-May 421 3 : 613 760 904 052 1139 iz LN 404 Blister
3

My 451 S

|Greenfﬁrey Macro-set Data/Stage | G13 760 04 sz a3 5z — 1 1052 Daugh

10 22-May 518 454 B3 TR0 9 52 1 152 . 1199 Dent

1 23-May B0 537 77 B3 TR0 9 52 1 152 Eportprey | - 1482 Mature

12 24-May 03 6% 73 B3 TR0 9 52 1 152 Year Charts | .

1 25-May 51 6395 455 B3 TR0 9 52 1 152 e

Ll i @z e 22 S\ELUEBEI;USEN\Cr ﬁnns;ag \Esnnu;ﬁﬂfuns n rCrops\Export

B 27-May $z 85445 553 : ap es ummerCrops\Expol ; P i ,

o me mn e e Using the built-in database link, macros, VBA, and Excel’s

7 #May 21 W22 748 | cropstoge Do method:std krai h plotting capabilities, the ability to select and plot

© 30-Ma 05 108 56,6 . F . .

5 3 6 19es  gg |90 Corn: Ukraine (Nort centrs weather data increased by an order of magnitude.

0 thn 183 BPTE 085 | e . . . . . . .

A Bhn o Ml 1343 1t

2 hkn 515 MZzE 172 ~Mature

2 d-bn 628 15007 1211

# | S-dun 3 86 13 | H0Ee LT .o

% B-bn  f8lZ BTZES M3 o0 Leqrre

% T-bm 14T W62 1553 L YA

# Bhm  WE WIE BT | O el

2 Shn 2033 1546 1785

29 M-bm 223 20565 1857

0 fbbn 2205 268 1935

A -bn 2322 263 |

2 B-bn 2441 23828 242

1 W-bm 3572 2827 271

1 b MM 253 2263

% B-bn 2833 2857 2334 |

% T-bn 2972 275085 2425

7 B-bn 3037 284385 2523

1 B-bn 3227 245 2634

19 Z0-kn 3/E 3429 2R3 | 6O

0 Zhkn M35 M3 2673

g 2-bn 344 3% 2957

2 Zehn B4 2 a4 |

@ Z-bn  IET M7/ 32

¢ 25-bn 3843 355435 357

6 ZB-bn 3935 BBO0ST 05 _,,,,,s,l

% 2T-hm 4048 EIE B/ | vee s

¢ Z-bn 48B3 38589 3664

@ Zkn 413 3B/B 3 e

49 30k 444 405545 397 ‘ ‘

500 kWl 451z 4678 df2d o |

Al 2-ul 4566 427 0F5 4237 15May  2-May  2%May  5-Jun 12-Jun 1%jun  2&lun -l 10-Jul 17-Jul 28l -l T-hug Mhug  2lAug 1EAwg d-Sep 11-5ep  185ep  255ep

R el dR31 437 ang d3d 1 A
y CropStage Pep-Prev FrzDays-Prev I - (¥ [ r
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File Home Insert  Pagelayout  Formuls  Data  Review  View  Developer  Acbat  © Tell mewhat youwant o do.. Luebehusen, Eric - OCE PJr.Share
Al v J | Date
A E C u] E F G H | J k L M I 1] F F] R 5 T 1] W L #
1 D.a.t—Tl 2!]1&'|Dhs.Enn' 20y By * (Nogthcent | Jasse*  Sill * Blis* Dow * Der+ Matu * Title: Stage GO0 I-Crtical BainlDay Jassel 3Silk Blister Dough Dent HMaty
2 Stage Label 114 CumPcp-Adjusted Comn Stage and Cumulative Precipitation Vagetative 0 -20 2018 Rain per B13 TR0 304 We2 M3 W
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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 Yearl Year?
178 Ukraine (UKR) | [1:Cherkasy  v| 1981 v [2019 v|

VH from S-NPRIVIIRS Study

Cherkasy, Ukraine
AQUA/MODIS VH

Selected Province

Validation
2 i} 4 i 40
Sensitivity Study 5 q o L %
News 8 (‘/é'h“"‘i )
NPP first images for land w e ™
cover was obtained on A The next breakthrough:
17217201 i . ..
LN é 48 In June of 2017, | noticed the VHI ascii data
NPP VIIRS 500m GVI data LT, :
were produced since May 2, }Jf—/ was now available to download.
201210 now | began to work with the data that summer;
¥ N ¥ this would become a game changer.
Data and images displayed on je
STAR sites are provided for
experimental use only and are 2d 8 2 36 di
not official operational NOAA Zoom=0, 59
products. More information>> The above image highlights the province selected. You may select another province by cursor.
The pictures beguesivbigs serics of drought related indices for this province (Cherkasy, Ukraing).

The time serigs of 'Ar: aed agy 'Percentage-Oi-Area’ data for the plots below are avilable in ASCII format.

Naote: The information 0 page is for selected provinces/countries. Here is the list of selected provinces and countries

The current week' situtation

Percentage of area with "YHI” values in 5% VHI bins
Cherkasy, Ukraine, Hay 6, 20819 {week 18}

cumulated YHI CE
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Crop Stage GDD Method: Std

GDD

9/3/2018

Corn: Russia (Southern - Krasnodar)
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While working on the data, year to
year variations in crop stage of
development jumped out,
such as Russia corn 2017 - 2018.

200

1-May

0 A

8-May
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e Average
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16 days ahead of Avg / 14 days ahead of 2017




Turkey: Week # for Wheat @ Flowering
1988-2018

26 3

The differences were often significant. 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. - 25
JJ un@ Accounting for this change is key for yield modeling in my AOR...
, /\ AN :

*eeay, N\ » B -
- I I I I I I *treena,., AT SO ’
illiRNE1D
A il I I | | | crop stage in the yield-modeling effort. :
-0

Crop stages are a moving target,
5

so | am using year-specific GDD-based
D O N N DN D Y '\,'\,'b\x@b $ O O D N D0 W&
e T L A 9 & O N Y & O N PN SRR
0@\9@@«9\9\9«9\9@\90&0'»'19'19'»'\55'»19@0'19'19'19'19’19

&

$

e Week(#)  ==M==Yield eeoeslinear (Week(#))] = = 5 per. Mov. Avg.(Yield)

Wx for Turkey (East Anatolia)




186

Water Deficit Yield Response Factors (ETactual/ ETmeasured)

14

Moisture Yield Response Factors (FAO) show
the key stages for yield impacts from drought;
extracting when these stages occur would be

the driving force behind the yield modeling.
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Select VHI Stage

" | Flowering

Tiller
Jainting
Headin

Morocco (North) - 2019
Weat tag ad uulaive recipitation

F | Select Wy Thru Stage

1 Select Wx Start Stage

I|Ti||E'r Iz'l ‘ IlFI-:n.-.-erinEI
1| Jointing | Joinking
Heading Headin

.-Fj.'ﬁngo..ooolFIDwerinq sssssssseRRRBORE|

Fillina

® Flowering® ®*®*®*sssssssssssnsssnssssssssssssssscnnss

e eStage

Heading

(b Pep

— 0y AVE

Jointing

+ 100
LR R N N R R N NN

Filling: 62mm |117%/avg)
Flowering: 4mm (15%/avg)

Jointing: 26mm (47%/avg)

Tiller: 42mm (67%/avg)

Pre-Tiller: 38mm (459%/avg)
Lo

d & & 4 @ B
i FUO T aF
LA A A

Pairing the VHI and WMO databases into Excel
and using GDD-based crop stages,
Stage-specific
VHI,

Weather “Start”,

& Weather “End”
are analyzed.

This ensures year-to-year consistency
allows easy testing of different scenarios.




5/5/2019

"__r Filling: 62mm [117%/avg)

Flowering: 4mm (15%/avg)
Heading: 5mm (15%/avg)
Jointing: 26mm (47%/avg)
Tiller: 42mm (67%/avg)

A quick note about the VHI data
acquisition methodology....




We are downloading the ascii data using WGET.
The WGET code is automatically produced for a specific country by using an Excel “assembler”;

the user selects the country and then the Excel sheet puts together the code based on the STAR
website addresses and structure.

gr | B I - =E====H 5 -85 - WGET-Admins-Croplands-Templatexdsx - Excel &= - O X

File Home Insert Page Layout Formulas Data Review View Developer Acrobat Q Tell me what you want to do... Luebehusen, Eric - OCE P+ Share

wget -
wget -
wget -
Wget -
wget -

W E gt -

wget - t

wget-0 Y ‘u'EgE 'Flrquu‘u'Hlﬂknf'l‘.“I I\ L||~F'"|NE'LILr:|r|F'HhFrrun it "hﬂp’,'w.' W starne |
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wget - Etati".'E|r'|le.‘-{"'..‘u"H|-4|\n'l")’-'c |I\UKRAINE\Ukraine-11-Kiev.od "https:/, "'.5T:rru=5d|; noaa. t'n"."rmLI:I,.I"Emh,'"'l.'ti,l"‘u fget_provinceData.php?rountry=UKR&pror
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The Excel code is copied into a batch file, which can
subsequently be run manually or scheduled.
We can ramp up new areas quickly this way.

mkdir Y:\VegetativeIlndex\VHI-4km\ASCIT\UKRAINEY

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-8-UKR.txt "https://wwi.star.nesdis.noaa.gov/smcd/emb/v

wuget -0 Y:\VegetativeIndex\VHI-4km\ASCIT\UKRAINE\Ukraine-1-Cherkasy . star.nesdis.noaa. gov/smcd/emb/

wget -0 Y:\VegetativeIndex\VHI-4km\ASCIT\UKRAINE\Ukraine-2-Chernihiv.txt "https://www.star.nesdis.noaa.gov/smcd/e

wget -0 Y:\VegetativeIndex\VHI-4km\ASCIT\UKRAINE \Ukraine-3-Chernivtsi.txt "https://www.star.nesdis.noaa.gov/smcd/em

wget VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-4-Crimea.txt "https:/, star.nesdis.noaa.gov/smcd/en

wget VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-5-Dnipropetrovsk.txt "https://www.star.nesdis.noaa.go

wuget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-6-Donetsk.txt "https://www.star.nesdis.noaa.gov/smcd/emb

wget -0 Y:\VegetativeIndex\VHI-4km\ASCIT\UKRAINE\Ukraine-7-Ivano-Frankivsk.txt "https://www.star.nesdis.noaa.gov/smcd/emb/ =7&kyearl=19

wget -0 Y: / 8 81&year?

wuget -0 Y:

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-18-Khmelnytskyy.txt "https://ww.star.nesdis.noaa.gov/ /VH/get_provinceData.php?country=UKR&provinceID=108&yearl=198

wuget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-11-Kiev.txt "https://www.star.nesdis.noaa.gov/smcd/emb, _provinceData.php?country=UKR&provincelD=118&year1=19818year2=

wget -0 Y: s://wni.star.nesdis.noaa.gov/smcd/emb/vci/VH/get _provinceData.php?country=UKR&provincelD=128&yearl1=19818ye

wget -0 Y:\VegetativeIndex\VHI-4km\ASCIT\UKRAINE\Ukraine-13-Kirovohrad.txt "ht nw. star.nesdis.noaa.gov/smcd/emb /eget_provinceData.php?country=UKR&provinceID=134year1=19814

wuget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-14-Luhansk.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vei/ php?country=UKR&provinceID=148yearl1=1981&yea

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-15-Lviv.txt "https:, tar.nesdis.noaa.gov/smcd/emb, /get_provinceData.php?country=UKR&provincelD=15&yearl=19818&year2=

wget -0 Y:\VegetativeIndex\VHI-4km\ASCII\UKRAINE\Ukraine-16-Mykolayiv.txt "https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/get_provinceData.php?country=UKR&provincelD=16&yearl=19818&y
et_provinceData.php?country=UKR&provincelD=178&year1=19818year




For VHI ascii, we rely on a country, admin, or a weighted average of
multiple admins (shown here, a 5-admin weighted average)

C D E

for, 1difFerg/Nama/Sird/Sar . Andiion |Sheet Start

0.0412 259.262 37.192 Ferghana |VHI-01 1982 Week: 1
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0.041 259.602 36.952 Sirdaryo |y g 1982 Week: 1

0.0428 260.964 35.45 | Samarkand VHI-05 1982 Week: 1

0.043 262.114 30.18

0.0442 264.454 25.728

0.0462 268.77 21.856

0.0494 273.242 19.43

0.053 277.856 17.17

0.0588 282.542 15.906

0.0682 287.094 16.652

0.079 291.208 17.494

0.088 294.742 17.026

0.0984 297.984 17.292

0.109 301.184 17.576

0.1184 303.624 16.916

0.1282 305.284 16.5

0.137 306.398 15.75

0.1488 307.672 17.048

0.1612 308.97 19.376

0.1732 309.75 22122

0.1846 309.878 24.682

0.1962 309.802 27.666

0.2098 309.568 31.97

0.225 309.276 36.312

0.241 308.706 0.2

0.2574 308.398 42.512

0.272 308.268 43.168

0.2824 307.718 42,324

0.2924 306.952 42,872

0.2984 306.078 42,912

33 0.3014 305.122 43.312

VHI-01 | vHi-02 | [(WHIFoEY (WHio4 " JEEIEEl| rerermeters | VHI-Avg

[ - Y T

A N A R A A = N A A A A S =S
[ RE=RE=—R N -l BW MR D W E oo bW MR O




Ukraine VHI for Soybeans @ Pod Set

Bulgaria VHI for Wheat @ Filling

A\

Iun.iii

Poland VHI for Rapeseed @ 50% Flower ® I_l I:I

Russia VHI for Corn @ Blister

Stage-specific VHI has been ported to - 1+
different regions and crops for yield modeling. |l '
- /
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' s Turkey VHI for Sunflowers @ Anthesis Complete

<) § / N I
- 15 j0 VHI for Barley @ Milk
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Ukraine Total Rainfall: Soybeans from Full Bloom thru Pod Set

Bulgaria Total Rainfall: Wheat from Jointing thru

. = | 8 e
Yield regression are also driven by N\ \\1]
stage-specific rainfall... i
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Ukraine Avg Tmax: Soybeans from Full Bloom thru Pod Set

Bulgaria Avg Tmax: Wheat from Jointing thru Fil
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s Russia Avg Tmax: Corn from Tassel thru Dough
France Avg Tmax: Rapeseed from 10% Flower thru Early Fill
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Turkey Avg Tmax: Sunflowers from Bloom Onset thru Anthesis Complete

— — Ly

##"«5”@“’@ 5 s @“"«6‘10 &

Mov. Avg, (Yiekd)

(HEUTLELELTLRLEL

PPLPLPEPEPIEPI PP SESSS

— AvgTmax  ——Yield — — 5 por. Mov. Avg, (Yiekd)

T

FFLSHSSS

W for France (Northeast]

04 . — ALy
PP PP P PP P I PP P PP PSP ISP PSSP FSEE S

— AvgTmax  ——Yield — — 5 por. Mov. Avg, (Yiekd)

W for Marocco (North)






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 (R3=0.29)

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

Last Year 5-Year Avg Last Month VHI* VHHWx* VHH+WxX/ Intcpt*
(2011)

R?=0.78 =0. R2= 0.97 R2=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 (R3=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.

Last Year 5-Year Avg Last Month VHHWx* VHHWX/Intcpt*
(2011)
R2=0.97 R?=0.98
*Includes Trend +/-0.17 +/-0.18




A quick look at some
2018 results...
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Europe Wheat Regression (2018)

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
B Regression (Peak RF)

Regression (Median)




.

0.42

Tl
el
il

a .

!

s

]
tﬂ

e
L

Wl A

i
i,

o







Europe Corn Regression (2018)

Reg (Peak R?)

“Observed”
PSD(Cur)

B Current PSD
MW Regression (Peak RE)

Regression (Median)

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

France Germany Poland Romania Bulgaria




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

o |n 2018, the Wx & VHI stage-based
regression provided good--to at-times

excellent--yield guidance for grains and
oilseeds (winter and summer crops).

France United Kngdom Genmany Poland o - wil B - 3 Serbia Romania Bulgaria

Europe Rapeseed Regres! yer Regression (2018)

Rusia  Ukraine " mwn Russia Corn Uhrsine  Moldov
Wiest Wit - Terat con corn
{winee]

United Kingdom France Germany Potand Crech Republic Lithusania France
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Europe Wheat Regression (2018) Europe Corn Regression (2018)

20 ~ N e
WCurment 50 ‘B Cutrent
W e gression (Peak °) W Regression (Peak &')
" Repression (Median| N i 5o b B SR - - == - S| egression (Medin)
1 v

FSU Regression (2018)

(1]

|
During this 2018 trial run, USDA -
coordinated with NOAA (Kogan, et al) §
for a croplands masked VHI.

Romania Rulgaria

W Current PO Cutrent
W Regression (Peak B') W Regression (Peak 8]

= e gression (Median] ® e gression (Median]

United Kingdom Crech Republic
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lumbia global croplands mask.

The masked VHI data came online in November, 2018, and | am
using this product moving forward.

— i




10/26/2018 Regression: 2006-2017

Uzbekistan Cotton Regression  wedion fegression viela: 577
Unmasked

Record: 871 (1990)
Trend: 638 (R*=0.34)

In areas with concentrated, well-defined -
croplands, the new masked VHI product
improved the regression considerably.

10/ AN 8

Uzbekistan Cotton
Regression: 2006-2017

» VHI for Cotton @ Flower

2) Wx for Uzbekistan (East)

E) Wx Begin @ Flower

2} Wi thru Flower

S>> Median Regression Yield: 577

VHI date for UZE {AndlFerg/Nama/Sird/Sama)

Last Year 5-Year Avg Last Month VHHWx* VHHWx/Intcpt*
(2009)

*Includes Trend




11/29/2018

Uzbekistan Cotton Regression
Masked

Regression: 2006-2017
Median Regression Yield: 557

Record: 871 (1990)
Trend: 633 (R?=0.38)

In areas with concentrated, well-defined
croplands, the new masked VHI product
improved the regression considerably.

—

563

11/29/2018

Uzbekistan Cotton

Regression: 2006-2017

E} VHI for Cotton @ Flower
E) Whx for Uzbekistan (East)
§> Wx Begin @ Flower

» Wy thru Flower

}) Median Regression Yield: 557

VH! date for ro (LIZE)

—______ se—

Last Year 5-Year Avg

*Includes Trend

Last Month

VHHWx* VHHWx/Intcpt*

{2003)




11/29/2018

800

700

600

Regression: 2006-2017

Uzbekistan Cotton Regression  wedian regresion vieid: 557

Record: 871 (1990)
Trend: 633 (R*=0.38)

Not all areas saw this type of improvement,
but in some it made a notable difference.

557
500
400 112972018 -
Uzbekistan Cotton
Regression: 2006-2017
300 -
E} VHI for Cotton @ Flower
» Whx for Uzbekistan (East)
200 -
§> Wx Begin @ Flower
» Wi thru Flower
100 -
}) Median Regression Yield: 557
VT daier for ro [UZE]
(T s ____ —___: - - : - ;
Last Year 5-Year Avg Last Month VHI* Wx* VHHWx* VHHWx/Intcpt*
(2003)
R?=0.72 R*=0.61 R?=0.83
*Includes Trend M % %, ke d +/-35.44 +/-44.52 +/-31.23
k R?= 0.49 R’=0.58 R=0.67
Unmasked |..ess +/-45.53 +/-43.47




France VHI for Rapeseed @ 50% Flower Morocco VHI for Wheat @ Flowering
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—VHl ——Yield = = 5 per. Mov. Avg. [Yield] —VH| ——Yield = = 5 per. Mov. Avg. [ Yield]

YHI data for FRA (Cent/Bour/Chamy/Lorr)

N
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¥H! data for to (MAR]

In the most recent WASDE (May, 2019), VHI & Weather

data were featured prominently in my analysis, my
| | I _ presentation to the WAOB, and the subsequent slides

used by the WAOB Chairman in the Secretary’s Briefing
‘ the following morning.
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VHI ield = = 5 per. Mov. Avg. (Yield
VHi data for to (IRN) — ——Yie per. Mov. Avg. d)




57972019 Regression: 2005.2018 [ 5/8/2019 Regression: 2005.2018

France Rapeseed Regression Morocco Wheat Regression Median Regression Yield: 1.51

Record: 2.58 (2018)
Trend: 2.25 (R*=0.25)

&0 183 -3
23
#N/A NA

Last Year 5-Year Avg Last Month VHI* Wx* VHHWx* VHHWx/Intcpt* Last Year 5-Year Avg Last Month VHHWx* VHHWx/Intept*
{2011) {2013)

R'=0.12 R=0.56 Ri= 0.63 Ri=0.94 Ri= 0.96
*includes Trend +[-0.31 +(-0.24 +-022 *includes Trend +(-0.17 +-0.13

5/8/2019 Regression: 2005-2018

I ran wh eat REgrESSiO n Median Regression Yield: 2.61

Record: 2.21 (2004)
Trend: 2.14 (R*=0.08)

=) = <) ;
: For this month’s WASDE, WAOB and FAS staff
directly referred to the regression results to help
determine the latest yield forecasts.
NA

Last Year 5-Year Avg Last Month VHI* VHHWx* VHHWx/Intept*
{2012

Ri=0.64 Ri=0.64 Ri=0.79
*Includes Trend +f-0.12 +/-0.13 +-01




Rapeseed Regression Summary Table — May, 2019

5/9/2019 . . : .
Regression Regression  Regression  Regression

Last Year Last Month Suggestion (E] | Peak R* [Peak RY  Median Range Years Trend (R Record

United Kingdom Rapeseed: ~ 3.23 HN/A 3.9 079 439 3.89 38-439 20072018 3.57 (0.05) 3.94 (2017)
France Rapeseed: 3.1 HN/A 39 063 421 3.93 378-421  2005-2018 341 (0.01) 3.80 (2009)
Germany Rapeseed: 2.8 HN/A 3.9 085 495 5.06 371-521  2003-2018 354 (0.01) | 3. 4.48 (2014)
Poland Rapeseed: 2.5 HN/A 28 072 276 275 255-341  2007-2018 2.88 (0.02) | 2. 3.44 (2014)
Denmark Rapeseed:  2.61 HN/A 3.6 084  3.62 440 362-559  2008-2018 352 (0.03) | 3. 4.29 (2014)
lithuania Rapeseed:  2.38 HN/A 28 3.07 3.13 283-3.45  2006-2018 3.02 (0.64) | 2. 3.17 (2017)
Czech Republic Rapeseed: ~ 3.17 HN/A 34 254 3.04 254-474  2007-2018 338 (0.12) | 3. 3.95 (2014)
Slovakia Rapeseed: 2.8 HN/A 4.1 4.12 4.18 335-476  2007-2018 3.46 (052) | 3. 3.59 (2017)
Hungary Rapeseed:  2.95 HN/A 3.7 ) 3.65 3.73 331-3.89  2007-2018 3.42 (059) | 3. 3.60 (2016)
Romania Rapeseed:  2.36 HN/A 3.6 336 3.62 296-4.05  2007-2018 3.35 (0.63) 3.65 (2016)

Bulgaria Rapeseed:  2.79 HN/A 3.2 3.13 3.12 297-332  2006-2018 3.07 (0.65) 3,05 (2016)
Pct Diff Tolerance: 5 Red = Record

In fact, the Chairman of the Oilseeds Committee and his
assistant used this “Summary Table” to calculate the range
of rapeseed production possibilities within the EU.




EU Sunflowers:
EU Corn: Spain

EU Rapeseed: g7y France
EU Wheat: " Pianige,+ el
Spain R Germany  Hunhgary
Germany. Poland Serbia
Italy :
Poland | Romania
France ltaly _
UK Denmark Hungary . Bulgaria
D K Lithuania Serbia
S Czech Republic =) :
Germany : omania
Slovakia Buloari
Poland garia
: : Hungary
Lithuania :
. Romania
Czech Republic Bulgaria Wx- & VHI-driven regression are being run
Hungary operationally for nearly 70 different country-crop pairs
Serbia in my AOR alone! Many of these were specific
Romania requests from WAOB Economists or FAS personnel.
Bulgaria
MIDEAST:
Turkey Wheat
Syria Wheat
NW Africa: Iran Wheat
Morocco Wheat Turkey Barley
Algeria Wheat Iran Barley
Tunisia Wheat Turkey Corn
Morocco Barley Turkey Sunflowers
Algeria Barley Turkey Cotton

Tunisia Barley



Final VHI Thought: “ROPE”

Reliable (Established, Peer Reviewed, Quality Controlled, Updated) v

7

Operational (Timely, Routine, What Ifs, Back Ups (data & personnel)) «

Portable (Global, Amin 00 & Admin 01, Universal Cropland, Uniform Format, Compatible) v

Expedient (Openly Available, Easily Acquired, Simple, “Schedule-able”) « & ?

Thank you!
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