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Common Themes

A

* Cool, wet spring = Delayed planting

* No major heat wave = minimal heat stress

* Dry fall 2 Increased growing progress

The Journal Times (Racine, WI): “Area

* Fear of early frost = Harvests, yield impacts farmers sill water-logged and waiting to
plant”
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Spring (April — May)

Temperature ranks — Apr-May 2019
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Spring (April — May)

Accumulated Growing Degree Days - Indianapolis, IN
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Spring (April — May)

Precipitation Ranks — Apr-May 2019
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Spring (April — May)

Precipitation anomalies — Apr-May 2019
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Relative to 1981-2010 climatology
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Spring (April — May)

Depart. Days w/ Precip >= 2" (Apr 1 - May 31, 2019)

Relative to 1981-2010 climatology
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Summer (June - July)

Temperature ranks — Jun-Jul 2019
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Summer (June - July)

Temperature anomalies — Jun-Jul 2019
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Summer (June - July)

Accumulated Growing Degree Days - Indianapolis, IN
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Summer (June — July)

Modified Stress Degree Days (base 86°F) B <200  -00to50 [ ]25to50 [ 150 to 200
for Corn Plants, Departure From Normal B 200tc 150 [0 50t0-25 [ 50to 100 | > 200

Accumulation January 1 to 7/31/2019 B 150t 100 [ ]25t025 [ 100 to 150
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Vegetation Impact Program
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Summer (June — July)

Precipitation Ranks — Jun-Jul 2019
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Summer (June — July)

Precipitation Anomalies — Jun-Jul 2019
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Summer (June - July)
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Summer (June — July)

Days with 24-hour precip >= 2”
compared to 1981-2010 average

Depart. Days w/ Precip >= 2" (Jun 1 - Jul 31, 2019)

Relative to 1981-2010 climatology
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Late Summer (August-September)

Temperature ranks — Aug-Sep 2019
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Late Summer (August-September)




Late Summer (August-September)

Accumulated Growing Degree Days - Indianapolis, IN
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Late Summer (August-September)

Modified Stress Degree Days (base 86°F) I < -200 I 100to 50 [ 25t 50 [ 150 to 200
for Corn Plants, Departure From Normal B 2000 150 [ 50t 25 [ 50to 100 | > 200

Accumulation January 1to 9/30/2019 B 1500100 [ 251025 [ 100to 150

Vegetation Impact Program




Late Summer (August-September)

U.S. Drought Monitor July 23, 2019
= (Released Thursday, Jul. 25, 2019)
MldweSt validaa.r:. EDT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 9466 | 534 | 000 | OO0 | QOO ( 0.00

Last Week

07-16-2019 9782 | 218 | 000 | QOO | 000 | D.OO

3 Months Ago
04-23-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

100.000 000 | 0.00 | 000 ( 000 | 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | p1eq | 3549 1007 | 486 | 227 | 000
07-24-2018

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brad Rippey
U.S. Department of Agriculture

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor July 30, 2019
Midwest s am eot

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 9197 | 803 | 000 | QOO | QOO ( 0.00

Last Week

07232018 9466 | 534 | 000 | OO0 | 000 [ 0.00

3 Months Ago
04-30-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

100.000 000 | 0.00 | 000 ( 000 | 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | py 35 | 3562 | 4405 | 487 | 252 | 000
07-21-2018

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Curtis Riganti
National Drought Mitigation Center

Bl

droughtmonitor.unl.edu



Late Summer (August-September)

U.S. Drought Monitor August 6, 2019
Midwest s am ot

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 8417 | 1983 | 000 | OO0 | 000 ( 0.00

Last Week

7302018 9197 | 803 | 0.00 | OO0 | 000 [ 0.00

3 Months Ago
05-07-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

100.000 000 | 0.00 | 000 ( 000 | 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | g3 05 | 3505 |45.46 | 658 | 280 | 0.02
gg-07-2098

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Richard Tinker
CPC/NOAAMWS/NCEP

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor August 13, 2019
= (Released Thursday, Aug. 15, 2019)
MldweSt Valid 8 a;. Equ

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7795|2205 | 184 | 000 | 000 [ 0.00

Last Week

0B-06-2013 8417 | 1583 | 0.00 | OO0 | 000 [ 0.00

3 Months Ago
05-14-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

100.000 000 | 0.00 | 000 ( 000 | 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

OneYearAgo | gs 3 | 4347 1942 | 822 | 365 | 077
08-14-2018

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Richard Tinker
CPC/NOAAMWS/NCEP

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor August 20, 2019
= (Released Thursday, Aug. 22, 2019)
MldweSt Valid 8 a;. Equ

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7396 | 26.04 | 254 | 000 | 000 ( 0.00

Last Week
08-13-2019

3 Months Ago
05-21-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9879 | 121 | 000 | QOO | OO0 [ 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | 5503 | 4907 1830 | 751 | 266 | 0.66
gg-21-2098

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Jessica Blunden
NCEI/NOAA

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor August 27, 2019
= (Released Thursday, Aug. 29, 2019)
MldweSt Valid 8 a;. Equ

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7537 | 2463 | 256 | 000 | 000 [ 0.00

Last Week

08-20-2013 7306 | 26.04 | 254 | 0.00 | 0.00 | 0.00

3 Months Ago
05-28-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9502 | 297 | 000 | QOO | OO0 ( 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | wo s | 3702 1624 | 7.06 | 202 | 056
08-28-218

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Jessica Blunden
NCEI/NOAA

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor September 3, 2019
= (Released Thursday, Sep. 5, 2019)
MldweSt Wlidﬂa.r:E;{JI'

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7435|2565 | 503 | 000 | 000 [ 0.00

Last Week

03272043 7537 | 2463 | 256 | 000 | 000 [ 0.00

3 Months Ago
06-04-2015

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9597 | 403 | 000 | OO0 | Q0O [ 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | 7559 | 5771 | 1214 | 337 | 095 | 0.01
09-04-2018

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
David Miskus
NOAAMNWSINCEP/ICPC

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor September 10, 2019
= (Released Thursday, Sep. 12, 2019)
MldweSt Valid 8 a.rjr:. EEpT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7928 | 2472 | 621 | 000 | 000 [ 0.00

Last Week

25032018 7435 | 2565 | 503 | 000 | 000 [ 0.00

3 Months Ago
06-11-2099

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9796 | 204 | 000 | OO0 | 00O ( 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | g5 | 1908 | 863 | 172 | 037 | 0.01
09-11-2078

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
David Miskus
NOAAMNWSINCEP/ICPC

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor September 17, 2019
= (Released Thursday, Sep. 19, 2019)
MldweSt Valid 8 a.rjr:. EEpT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument TOT7 | 2223|539 | 000 | 000 [ 0.00

Last Week

09-10-2013 75.28 | 2472 | 621 | 000 | 0.00 | 0.00

3 Months Ago
06-18-2015

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9586 | 214 | 000 | OO0 | 000 [ 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | o505 | 1903 | 863 | 171 | 037 | 0.01
oe-18-2098

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Eric Luebehusen
U.S. Department of Agric ulture

Bl

droughtmonitor.unl.edu



Late Summer (August-September)

U.S. Drought Monitor September 24, 2019
Midwest e s am enr

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7341|2659 | 780 | 081 | 000 [ 0.00

Last Week
09-17-2019

3 Months Ago
06-25-2015

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9702 | 297 | 000 | OO0 | OO0 ( 0.00

Start of
Vater Year 8126 (1874 |85 (171|037 | 0
09-25-20128

One YearAgo | o455 | 1374 | 855 | 171 | 037 | 0.01
08-25-2098

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Eric Luebehusen
U.S. Department of Agric ulture

Bl

droughtmonitor.unl.edu



Late Summer (August-September)

U.S. Drought Monitor October 1, 2019
= (Released Thursday, Oct. 3, 2019)
MldweSt Valid 8 a.merD':'

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7406 | 2594 | 11.99 | 507 | 032 | 0.00

Last Week

05242018 7341|2659 | 780 | 081 | 000 [ 0.00

3 Months Ago
07-02-2019

Start of
Calendar Year | 9927 | 0.73 | 000 | Q00 | Q.00 | Q.00
01-01-2019

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

9509 | 291 | 000 | QOO | OO0 ( 0.00

One YearAgo | o304 | 1505 | 842 | 171 | 037 | 0.01
10-02-2098

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brian Fuchs
National Drought Mitigation Center

Bl

droughtmonitor.unl.edu



Late Summer (August-September)

U.S. Drought Monitor October 8, 2019
= (Released Thursday, Oct. 10, 2019)
MldweSt Valid 8 a.r-::. EDIT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 76.30 | 2370 | 1050 | 148 | 009 | 0.00

Last Week

0092018 7406 | 2594 | 11.99 | 507 | 032 | 0.00

3 Months Ago

07.05.2098 9549 | 451 | 000 | OO0 | 00O [ 0.00

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

One YearAgo | o505 | gos | 237 | 014 | 000 | 0.00
10-08-2018

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brian Fuchs
National Drought Mitigation Center

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor October 15, 2019
= (Released Thursday, Oct. 17, 2019)
MldweSt Valid 8 a.r-::. EDIT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 7792|2208 1042 | 183 | 033 | 0.00

Last Week

10-08-2013 76.30 | 2370 | 1050 | 148 | 009 [ 0.00

3 Months Ago

07462098 9782 | 248 | 000 | OO0 | 00O ( 0.00

Start of
Calendar Year | 9927 | 0.73 | 000 | Q00 | Q.00 | Q.00
01-01-2019

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

One YearAgo | g344 | 555 | 043 | 000 | 000 | 000
10-168-2018

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Richard Heim
NCEI/NOAA

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor October 22, 2019
= (Released Thursday, Oct. 24, 2019)
MldweSt Valid 8 a.r-::. EDIT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 8321|1679 | 650 | 080 | 000 [ 0.00

Last Week

10-15-2018 7792|2208 | 1042 | 183 | 033 | 0.00

3 Months Ago
07-23-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

One YearAgo | g344 | 555 | 048 | 000 | 000 | 000
10-22-218

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Richard Heim
NCEI/NOAA

Bl

droughtmonitor.unl.edu




Late Summer (August-September)

U.S. Drought Monitor October 29, 2019
= (Released Thursday, Oct. 31, 2019)
MldweSt Valid 8 a.r-::. EDIT

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 8695|1305 | 312 | 000 | 000 | 0.00

Last Week

10222018 8321|1679 | 650 | 080 | 000 [ 0.00

3 Months Ago
07-30-2019

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

9197 | 803 | 000 | QOO | 00O ( 0.00

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

One YearAgo | g4 45 | 560 | 044 | 000 | 000 | 000
10-30-2018

Intensity:

|:| Maone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
David Simeral
Western Regional Climate Center

Bl

droughtmonitor.unl.edu



Late Summer (August-September)

U.S. Drought Monitor November 5, 2019
= (Released Thursday, Nov. 7, 2019)
MldweSt Valid 7 a.r:. EST

Drought Gonditions (Percent Area)

Mone | D0-D4 | D1-D4 | D2-D4 e Ss 2 Snt

Cument 9545 | 355 | 038 | 000 | QOO ( 0.00

Last Week

10.29.2049 86.95 | 13.05 | 312 | 000 | 000 [ 0.00

3 Months Ago 8417
08-06-2019 ’

Start of

Calendar Year | 99.27 | 0.¥3 | 0.00 | Q.00  0.00 | 0.00
01-01-2013

1583 | 0.00 | 0.00 | QOO | 0.00

Start of
Vater Year 7406 (2594 (1199 | 507 | 032 | 000
10-01-2018

One YearAgo | g7 79 | 229 | po1 | 000 | 000 | 000
1-08-2018

Intensity:
|:| Maone |:| D2 Severe Drought

|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
David Simeral
Western Regional Climate Center

Bl

droughtmonitor.unl.edu



Fall Harvest (October-November)




Fall Harvest (October-November)

Date of First 28°F Freeze I ~ug 10 or Earlier |l Sep 1-10 M Oct 1-10 [ Nov 1- 10
for periOd 7/1/19 to 12/16/19 I Aug 11-20 I Sep 11-20 [ Oct 11-20 [ Nov 11-20
I Aug 21- 31 I Sep 21-30 [ Oct 21-31 [__| Nov 21 or Later
[ INoFreeze

MRCC Experimental Freeze Guidance: A\
These experimental maps may be utilized as a guide to local and regional v I P

freeze conditions but should NOT be used by themselves for decision processes. Vegetation Impact Program




Fall Harvest (October-November)
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Fall Harvest (October-November)
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Temperature (°F)
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Seasonal Trends

Annual Average Temperature, Indiana
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Seasonal Trends

Indiana is getting warmer
Indiana Temperature Trends (1895 to 2016)

Variable Winter Spring Summer Fall Annual
Tmax 0.1°F 0.1°F - 1°F 0°F 0°F
Tavg 0.1°F 0.2°F 0°F 0.1°F 0.1°F
Tmin 0.2°F 0.2°F 0.1°F 0.1°F 0.2°F

Units = °F per decade




Seasonal Trends

5°F to 6°F of warming expected
by mid-century.

» \Warming expected in ALL seasons
» Longer growing season
» More frequent and intense extreme heat



Seasonal Trends

Observed Increase in Frost-Free Season Length

The frost-free season length,
defined as the period between

" the last occurrence of 32°F in the
spring and the first occurrence of
32°F in the fall, has increased in
each U.S. region during 1991-
2012 relative to 1901-1960.
Increases in frost-free season
length correspond to similar
increases in growing season
length. (Figure source: NOAA
NCDC / CICS-NC).

Change in Annual Number of Days

USDA Midwest Climate Hub - -

g U-s. DEPARTMENT OF AGRICULTURE 0-4 59  10-14 15+




Precipitation (inches)

Seasonal Trends
Indiana is getting wetier

Annual Total Precipitation, Indiana
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Seasonal Trend Takeaways

* Wetter springs

e Short droughts — perhaps untimely

e Extremes, variability throughout season

* Trends can wash out risks



Outlooks

Winter Outlook — December-February
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Outlooks

Spring Outlook — March - May
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