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US Drought Monitor
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¥ Drought Impact Types:

r~ Delineates dominant impacts

$ = Short-Term, typically less than

8 manths (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
& months (e.g. hydrology, ecology)

Intensity:

[] Nene

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 severe Drought
Author: . I D3 Extreme Drought
Brad Rippey I D4 Exceptional Drought
U.S. Deparlment of Agriculture

The Drought Monitor focuses on broad-scale conditions.

i < Local conditions may vary. For more information on the

‘ é & Drought Mornitor, go to hitps:#idraughtmonitor. unl eduAbout aspx
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4-week change

U.S. Drought Monitor Class Change - Contiguous U.S. (CONUS)
4 Week

July 27, 2021
compared to

June 29, 2021 -
droughtmonitor.unl.edu

I 5 ciass Degradation
I 4 Class Degradation
[T 2 Class Degragation
[] 2 class Degragation
[ 11 Class Degradation
] Mo change

[11 class improvement
[ 2 Class Improvement
I : ciass improvement
B 4 Class Improvement
N 5 ciass improvement




State-wide Precipitation and Temperature
Rankings Last Month

June Precipitation in ND: June Temperature in ND:
15th Driest Month 3rd Coldest Month

Statewide Precipitation Rank (of 127 years) June 2021 Statewide Average Temperature Rank (of 127 years) June 2021
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Precip:2.93" Rank: 59th Driest Anomaly:0.00" Mean: 2.93" V Temp: 72.6°F Rank: Warmest Anomaly:4.2°F Mean: 68.5°F V

NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/


https://www.ncdc.noaa.gov/cag/

County-wide Precipitation and Temperature
Rankings Last Month

June Precipitation June Temperature

County Precipitation Rank (of 127 years) June 2021 County Average Temperature Rank (of 127 years) June 2021
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North Dakota @ North Dakota @
Precip:2.10" Rank: 15th Driest Anomaly:-1.33" Mean: 3.43" V Temp: 69.1°F Rank: 3rd Warmest Anomaly:6.2°F Mean: 62.9°F V

NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/



https://www.ncdc.noaa.gov/cag/

State-wide Precipitation and Temperature
Rankings Last 3 Months

Apr-Jun Precipitation in ND: Apr-Jun Temperature in ND:
14th Driest Season 31st Warmest Season

Statewide Precipitation Rank (of 127 years) April - June 2021 Statewide Average Temperature Rank (of 127 years) April - June 2021
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NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/



https://www.ncdc.noaa.gov/cag/

County-wide Precipitation and Temperature
Rankings Last 3 Months

Apr-Jun Precipitation

County Precipitation Rank (of 127 years)

65th

Apr-Jun Temperature

April - June 2021 County Average Temperature Rank (of 127 years)

24ih 7 \ 4ih 73d [ 92nd \
o1st | V2 L 31st | 2T & h 7 g fy,  2nd feem Lo botoom okd
45th T ' 26th a8th 1 ' 1 1T : 105th
P 20th 11th 14th 17th L 26th ] i b 97nd 91st 90th  |&89th L 106th 1| 1
o 17th b, \ | L o L 105+ J \
“oh | 24m ) E” “10sth | 93
25th . 8sth = J | L 106th L
10th 1 ] 30 95th | 103rd | 1 |
20th [18th [17th | 1 104t |96th [79th | &8th
| 28t Y G l ) | | ] 94th Sagg L. : g ] |
25th 94th eE
14h | [ rih | 22nd | 17m 92nd . T { 106th 11071 105th ) qo4m | 99th
32nd { 94th
: { ) L T Y
16th | 20th I B Tth 16th 23rd \ 88th | 92nd san ,,,P_I 104th 95th 96th
— 4 &th 1 17th T T | a7in T 101st
16th 23rd _~4th 3rd sth 18th ) 101st 96th Lo <95t | 93rd 88th 82nd
. 1 . 1 | . . 1 1 1
D-riest‘i’.rin % MearMormal T ?%} Wettest Culdesr‘i% + % MearMommal T4 ?’f-’ Warmest
North Dakota @ North Dakota
Precip:4.638" Rank: 14th Driest Anomaly:-2.45" Mean: 7.13" V Temp: 54.1°F Rank:31st Warmest Anomaly:1.5°F Mean: 52 6°F

NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/

April - June 2021
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https://www.ncdc.noaa.gov/cag/

State-wide Precipitation and Temperature

Rankings Last 9 Months

Oct-Jun Precipitation in ND:
3rd Period on Record

Statewide Precipitation Rank (of 126 years) October 2020 - June 2021
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Oct-Jun Temperature in ND:
10th Warmest Season on Record

Statewide Average Temperature Rank (of 126 years)
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NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/



https://www.ncdc.noaa.gov/cag/

County-wide Precipitation and Temperature
Rankings Last 9 Months

Oct-Jun Precipitation Oct-Jun Temperature

County Precipitation Rank (of 126 years) October 2020 - June 2021 County Average Temperature Rank (of 126 years) October 2020 - June 2021
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Precip:6.14" Rank: 3rd Driest Anomaly:-4.85" Mean: 10.99" V Temp: 35.3°F Rank: 10th Warmest Anomaly:3.8°F Mean: 31.5°F

NOAA National Centers for Environmental information, Climate at a Glance: Divisional Mapping from https://www.ncdc.noaa.gov/cag/
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https://www.ncdc.noaa.gov/cag/

Select City Precipitation Accumulation Deficits

Bismarck (Growing Season
Accumulation)

Accumulated Precipitation - Bismarck Area, ND (ThreadEx)

Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values

Precipitation (inches)
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Apr 2 Apr 9 Apr 16 Apr 23 Apr 30 May 7 May 14 May 21 May 28 Jun 4 Jun 11 Jun 18 Jun 25 Jul 2 Jul 9 Jul 16 Jul 23

l @ 2021 accumulation  — Mormal  — Highest (1993)  — Lowest (19386)

Oct 1 to date (Departure from normal; Ranking) 5.13 (-4.86)

Ranking 9th Driest since 1873

Williston (Growing Season
Accumulation)

Accumulated Precipitation — Williston Area, ND (ThreadEx)

Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values
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® 2021 accumulation  — Normal  — Lowest (1931)  — Highest (1986)

Oct 1 to date (Departure from normal; Rank) 5.87 (-2.23)

Ranking 35th Driest since 1893



Select City Precipitation Accumulation Deficits

Grand Forks (Growing Season
Fargo (Growing Season Accumulation) Accumulation)

Accumulated Precipitation - Fargo Area, ND (ThreadEx) Accumulated Precipitation - Grand Forks Area, ND (ThreadEx)
Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values

Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values
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l ® 2021 accumulation  — Mormal  — Highest (1905)  — Lowest (19386)

® 2021 accumulation  — Normal  — Lowest (1951)  — Highest (1896)

Oct 1 to date (Departure from normal; Ranking) 6.26 (-5.49) Oct 1 to date (Departure from normal; Rank) 3.26 (-7.77)

Ranking 16th Driest since 1881 Ranking 10th Driest since 1892



Last 30-Day Precipitation

Total Accumulation % of Normal

Total Rainfall (inch) (2021-06-29 - 2021-07-28)

Percent of Normal Rainfall (%) (2021-06-29 — 2021-07-28)
L | & | w &

Source: North Dakota Agricultural Weather Network (NDAWN)!
https://ndawn.ndsu.nodak.edu:

Copyright © North Dakota State University.

Source: North|Dakota Agricultural|Weather:Network((NDAWN))
https:/ndawn:ndsu:nodak.edu
(Copyright © North Dakota State|University;
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NDAWN Center: https://ndawn.ndsu.nodak.edu/



https://ndawn.ndsu.nodak.edu/

Long Term Precipitation % of Normal

Last 60 Days Last 90 Days

%

(2021-04-30 — 2021-07-28)
62 st ® 2

Percent of Normal Rainfall (%) (2021-05-30 — 2021-07-28)

|

Source: North Dakota Agricultural Weather
https://ndawn.ndsu.nodak.edu -
Copyright © North Dakota Sme..fUniverg'lty. =
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NDAWN Center: https://ndawn.ndsu.nodak.edu/



https://ndawn.ndsu.nodak.edu/

6-Month Precipitation % of Normal

July 28, 2021 180-Day Percent Precipitation
Created on: July 29, 2021 - 13:14 UTC

AHPS: https://water.weather.gov/ahps/



https://water.weather.gov/ahps/

U.S. Drought Monitor July 27, 2021
(Released Thursday, Jul. 29, 2021)
Cumulative % area N Orth Da kOta Valid 8 a.r:. EDT

(% Weekly Change)

Drought Gonditions (Percent Area)

Mone | DO-D4 | D1-D4 | D2-D4 IexEeC et

Curmrent 0.00 |100.00(100.00( 97.78 | 52.28 | 10.37

Last Week

07-20.3021 0.00 |100.00(100.00( 95.70 | 48.558 | 8.1

3 Months Ago
04-27-2021

Start of
Calendar Year | 0.00 |100.00| 83.68 | 58.44 | G6.82 0.00
12-29-2020
Start of
Water Year 1513 | 8487 | 51.84 | 13.94 | 0.00 0.00
09-29-2020

0.00 |100.00| 97.84 | 9299 | 3265 | 0.00

One YearAgo £y 25 | 4570 | 1102 | 000 | 000 | 000
07-28-2020

Intensity:

|:| Mone |:| D2 Severe Drought
|:| D0 Abnarmally Dry - D3 Extreme Drought
[ | D1 Moderate Drought  [Jlij D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to hitps:#droughtmonitor.unl. edu/About aspx

Author:
Brad Rippey
U5 Department of Agriculture

Estimated Population in Drought Areas: 672,591 (0%)
\—Y—J
(Weekly change)

droughtmonitor.unl.edu



Drought Severity and Coverage Index
(Statewide) o

Current DSCI: 360 (+7)

ZUE LU EREPEN  North Dakota Drought Severity and Coverage Index
RO0 (Aug 8, 2006)
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Drought Severity and Coverage Index = Apq + 2Ap, + 3A, + 4A; + 5A,, (Akyliz, 2007)

Where: A is a % of the state covered under the corresponding D-severity



Statewide Accumulated Drought Severity and
Cove ra ge ADSCI for the Current Season: 13,925

62-week Accumulation since 5/19/2020

North Dakota Drought Severity and Coverage Index

A bl

Numbers indicate the area under the DSCI Curve (Accumulated DSCI*) which is
directly correlated with the accumulated drought impact in the state.
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*DSCl values are accumulated since the first week the drought category is at last D1 anywhere in the state.

Akyuz (2017)



ND Drought Economic Impact

*NOAA Billion-Dollar Weather and Climate Disasters Database

—)

1980
1988
1989
2002
2003
2006
2008
2012
2013
2017
2020
2021

Economic Impact

Rank

CPI Adjusted
Estimated Cost (in
Billions)*

$5-10
$5-10
$0.5-1
$0.25-0.5
$0.25-0.5
$0.5-1
$0.5-1
$0.25-0.5
$0.5-1
$1-2
$0.25-0.5

Total Cost (if Multi-year
Drought)

$5.5-11 (1988-89 Drought)

$0.5-1
$1-1.5

$0.75-1.5


https://www.ncdc.noaa.gov/billions/time-series/ND

9-Month SPI

ML

Midwestern Regional Climate Center

Index
o

1920-21:
-2.63

2020

1950 19 2010

Standardized Precip Index - 9

Click and drag to zoom.

1935-36: 1977-78: 1979-80:

-2.95 -2.77 -2.72



12-Month SPI

MG

Midwestern Regional Climate Center

Index

1900 1920 1940 1960 1980 2000 2020
1910 1930 1950 1970 1990 2010

@ standardized Precip Index - 12 month

Click and drag to zoom.



24-Month SPI: Are we getting into another
Mega-Year Drought Period?

Midwestern Regional Climate Center
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Standardized Precip Index - 24 month



Soil Moisture Ranking Percentile

Short-term Prediction Research and Transition Center: Real-time 3km Land Information System

0-10 cm (Surface to 4”) 0 to 100 cm (Surface to 3’)

SPoRT—LIS 0—10 e¢m Soil Moisture percentile valid 29 Jul 2021 SPoRT—LIS 0—100 cm Soil Moisture percentile valid 29 Jul 2021
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https://weather.msfc.nasa.gov/sport/case_studies/lis_CONUS.html

90-Day Standard Precipitation
Evapotranspiration Index (SPEI)
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Vegetation Drought Response Index

Vegetation Drought Response Index July 25, 2021
Complete

Vegetation Drought Response Index July 25, 2021
: Complete: North Dakota

Vegetation Condition
- Extreme Drought

- Severe Drought
- Moderate Drought
: Pre-drought stress
\:] Near Normal
:] Unusually Moist
- Very Moist

- Extreme Moist
Out of Season
- Water

S
<

<y

Vegetation Condition

- Extreme Drought [:] Unusually Moist % ; - 2 RN ~ . ¥ i % P
I severe Drought [ very Mmoist . M M
- Moderate Drought - Extreme Moist
RMA RV
e

‘:] Pre-drought stress |[:l] Out of Season
\:] Near Normal - Water



Grass-Cast: Made: July 13, 2021
% Change in Grassland Production Forecast for Your Area through August 31 Compared to Its 38-yr Average

Assuming ABOVE Normal Precipitation Assuming NEAR Normal Precipitation Assuming BELOW Normal Precipitation
through August 31 through August 31 through August 31

Percent (%)

<-30 -15t0-5 +5t0 +15 >+30
-30to-15 Sto+5 +15t0 +30 No Data



Countywide Impacts

CD7 (Slope): Our drought conditions are very severe here.
We have never seen the Little Missouri River which we
border, this low. The area 30 miles east of us is better than
here. These are the worst conditions of drought we have
ever had in this area. In addition to this we are being hit
with an infestation of grasshoppers like never before.

Hayfield

Wheat field

Corn field




Countywide Impacts

CD7 (Slope):

-

. 3

The Little Missouri River, hardly any water left in it. Pictures were taken on July 23, 2021.

Moving cows to a different pasture



Outlooks



/-day:

Precipitation: Temperature Departure from Normal:
Through Thu 7am, Aug 5 Through Thu 7pm, Aug 5

ECMWF Weeklies [M] 0.4° Init 00z 26 Jul 2021 » 2m Temperature Anomaly (*F) Days 4—11 » 00z Fri 30 Jul 202100z Fri 6 Aug 2021
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https://www.wpc.ncep.noaa.gov/#page=qpf



https://www.wpc.ncep.noaa.gov/#page=qpf

3-14 Day: August 5-11

Precipitation Temperature
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https://www.cpc.ncep.noaa.gov/products/predictions/814day/



https://www.cpc.ncep.noaa.gov/products/predictions/814day/

Week 3 and 4: August 7-20

Precipitation Temperature
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https://www.cpc.ncep.noaa.gov/products/predictions/814day/



https://www.cpc.ncep.noaa.gov/products/predictions/814day/

One-Month Outlook: August
(Updated Jul 15)

Precipitation Temperature

ONE-M K

TEMPERATURE PROBRABILITY

0.5_MONTH LERD
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Climate Prediction Center
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Aug-Oct 2021 Outlook (Updated July 15)

Precipitation Temperature
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Climate Prediction Center



Sep-Nov 2021 Outlook (Updated July 15)

Precipitation Temperature

f‘*ﬂ o}
i
i
‘."‘n.\ ’ 4
THREE=MONTH OUTLODOK
TEMPERATURE PROBABILITY EE MEhNe EDUAL o
tataEoun LESY |k
MADE 15 JuL 2021 B MEANS BELO
v o IEEEE [ e — .

Probability of Below Probability of Near-Normal Probability of Above

Climate Prediction Center



