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PRESENTATION OUTLINE

• WHAT IS THE U.S. DROUGHT MONITOR?

• MONTANA DROUGHT OF 2017 – A BRIEF LOOK BACK

• ADDRESS QUESTIONS SUBMITTED BY THE MONTANA DWSAC

• CLOSING THOUGHTS & RECOMMENDATIONS



WHAT IS THE USDM?

• WEEKLY COMPOSITE DROUGHT STARTED IN 1999

• MAP IS DERIVED FROM ANALYSIS OF CLIMATIC, 
HYDROLOGIC, AND SOIL MOISTURE DATA AS 
WELL AS REPORTED IMPACTS

• JOINTLY PRODUCED BY NATIONAL DROUGHT 
MITIGATION CENTER (UNIV. OF NEBRASKA-
LINCOLN), NOAA CPC, NOAA NCEI, WESTERN 
REGIONAL CLIMATE CENTER, & USDA OCE

• PART OF A DROUGHT EARLY WARNING SYSTEM 
(NOAA NIDIS)



EVOLUTION OF THE USDM

THE VERY FIRST U.S. 
DROUGHT MONITOR!  
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TO GIS 
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THE MAP

MY FIRST

SHIFT.  
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CURRENT MAP

CONFIGURATION

– SOON TO

INCLUDE USVI



USDM IS NOT:
• A MODEL

• A FORECAST PRODUCT

• A DROUGHT DECLARATION



ASSESSMENT TOOLS

QUANTITATIVE DATA

• METEOROLOGICAL/CLIMATE

• SOIL MOISTURE

• STREAMFLOW

• GROUNDWATER

• RESERVOIR LEVELS

• SNOWPACK

• VEGETATION HEALTH/STRESS & FIRE 
DANGER

• EVAPORATIVE DEMAND

QUALITATIVE DATA

• IMPACTS INFORMATION ON THE 
GROUND

• PHOTOS

• NEWSPAPER ARTICLES

• NASS REPORTS



DROUGHT CLASSIFICATION

DROUGHT INTENSITY BASED UPON:

• KEY INDICATORS (PDSI, SOIL MOISTURE, 
STREAMFLOW, SPI, OBJECTIVE BLENDS)

• DROUGHT IMPACTS

• LOCAL REPORTS

NOTEWORTHY:

• DROUGHT CATEGORIZATION IS NOT ANECDOTAL 
OR SUBJECTIVE “IT’S REALLY, REALLY DRY” OR “IT 
HASN’T RAINED IN 3 MONTHS, SO IT HAS TO BE D4”

• USDM FOCUSES ON BROAD-SCALE CONDITIONS 

• S = SHORT-TERM (< 6 MONTHS – AG, RANGELANDS)

• L = LONG-TERM (> 6 MONTHS – HYDROLOGY, 
ECOLOGICAL)



WHO CREATES THE WEEKLY MAP?

3

2

3

21

• 11 NATIONAL AUTHORS

• AUTHORS WORK AT 
GOVERNMENT 
AGENCIES, REGIONAL 
OR NATIONAL CENTERS

• AUTHORS WORK 
ROTATING SHIFTS -
TYPICALLY TWO OR 
THREE 2-WEEK SHIFTS 
ANNUALLY



OUR CONTRIBUTORS

• BACKBONE OF THE USDM

• ~400 CONTRIBUTORS

• CONFIGURATION VARIES 

• STATE COORDINATION TEAMS 

• REGIONAL OR BASIN TEAMS 
(UPPER COLORADO BASIN, CA-
NV)



INPUT & RECOMMENDATIONS

• DURING A SHIFT, EMAIL TRAFFIC CAN BE 
OVERWHELMING WITH 100’S OF EMAILS DAILY IN 
ADDITION TO MULTIPLE COORDINATION CALLS

• CONTRIBUTOR INPUTS COME IN MANY FORMS

• CONCISE RECOMMENDATIONS (W/AN 
ACCOMPANYING MAP) IS VERY HELPFUL



WHO USES THE USDM?

• USDA - DROUGHT DISASTER 
DECLARATIONS

• FSA – LIVESTOCK FORAGE PROGRAM

• IRS – TAX DEFERRALS ON FORCED 
LIVESTOCK SALES DUE TO DROUGHT

• NWS – DROUGHT INFORMATION 
STATEMENTS

• STATE, LOCAL, TRIBAL, AND BASIN-LEVEL 
DECISION MAKERS – TRIGGER DROUGHT 
RESPONSES

• MEDIA & GENERAL PUBLIC



USDM TIMELINE

• THURSDAY, FRIDAY, AND OVER THE WEEKEND – RAMP 
UP LOOKING AT INDICATORS, OBTAIN DX SHAPEFILES, 
LOOK AT 5-DAY FORECAST, REVIEW TRANSITION EMAIL & 
ADDRESS LINGERING ISSUES 

• MONDAY – DRAFT 1 GOES OUT, VARIOUS 
COORDINATION CALLS

• TUESDAY – RESPOND TO EMAILS FROM CONTRIBUTORS, 
MORE CONFERENCE CALLS, & VERIFYING INPUT. DATA 
CUTOFF IS 8 A.M. DRAFT 2 GOES OUT

• WEDNESDAY – AUTHOR RESPONDS TO FINAL COMMENTS. 
AUTHOR WRITES NARRATIVE FOR EACH REGION. FINAL 
MAP GOES OUT TO THE LISTSERV. FINAL FILES SENT OUT 
TO NDMC AND CPC

• THURSDAY - FINAL MAP AND NARRATIVE ARE RELEASED 
AT 8:30 A.M. (ET)



DATA ANALYSIS & MAP CREATION



CONVERGENCE OF EVIDENCE APPROACH

• MOST DROUGHTS DO NOT HAVE 
ALL THE INDICATORS IN 
AGREEMENT

• LOOK AT WHERE MOST OF THE 
INDICATORS ARE POINTING 

• REPORTED IMPACTS HELP TO 
PAINT A CLEARER PICTURE



MONTANA DROUGHT - 2017

• GLASGOW, MT 

• WETTEST MONTHS - MAY, JUNE, & JULY 
ACCOUNTING FOR ~52% OF ANNUAL PCPN

Normal

Accumulated

Precipitation – Oct 2016 - Current

Temperature – Oct 2016 - Current

Climate Normals



SPI
(1-8M)

STREAMFLOW/
BLENDS

SNOTEL – PNP/SWE VHI USDA - AG GRACE – SOIL MOISURE



USDM RESPONSE

CHALLENGES: RATE AT WHICH DETERIORATION OCCURRED, LACK OF QUANTITATIVE INFO ON AG IMPACTS, NOT 
KNOWING THE SEVERITY OF IMPACTS, MIXED REPORTS FROM THE FIELD ON CONDITIONS, CONCERTED EFFORTS 
TO LOBBY FOR D3+ TO RECEIVE LFP RELIEF FUNDS



QUESTIONS

HOW DOES THE DROUGHT MONITOR WEIGHT 
ACCUMULATED PRECIPITATION AS COMPARED 
WITH MONTHLY PRECIPITATION?

• PRECIPITATION IS A VERY IMPORTANT 
INDICATOR, ESPECIALLY WHEN THERE ARE LARGE 
SEASONAL DIFFERENCES IN NORMAL 
PRECIPITATION

• THERE IS NO OBJECTIVE WEIGHTING FACTOR 
UTILIZED, RATHER IT’S A SUBJECTIVE PROCESS 
TAKING INTO CONSIDERATION THE LOCAL 
CLIMATOLOGY, ECOLOGICAL FACTORS, 
HYDROLOGY, SOILS, ET, ETC… 



QUESTIONS – CONT.

WHAT ARE THE TOP 2 OR 3 PRODUCTS THAT 

MOST INFLUENCE THE USDM MAP?

• NO SINGLE INDICATOR OR GROUP OF 
INDICATORS DRIVE THE MAP EACH WEEK 

• IMPORTANT PRODUCTS:  SPI/SPEI, PNP, HYDRO 
(RESERVOIRS, STREAMFLOW, SNOWPACK), SOIL 
MOISTURE, VEGETATION HEALTH

• IMPACTS (PROVIDED BY LOCAL, STATE, OR 
REGIONAL COORDINATION TEAMS)

IN REGARDS TO PRECIPITATION, WHAT TIME SCALES 

HAVE THE MOST INFLUENCE?

• DEPENDING UPON LOCATION AND SEASON, DIFFERENT 
INDICATORS MAY BE WEIGHTED DIFFERENTLY (I.E., SWE 
OUT WEST [OCT-APR] OR AG-SPECIFIC INDICATORS 
DURING GROWING SEASON)

• WHEN AVAILABLE IN A PRODUCT, WE LOOK AT 
TIMESCALES FROM THE LAST WEEK TO SEVERAL YEARS 
OUT IF NECESSARY (USUALLY IN A LONGER-TERM 
DROUGHT SCENARIO)



QUESTIONS – CONT.

ARE THE SAME SET OF PRODUCTS, THRESHOLDS, AND TIME 
PERIODS LOOKED AT HEADING INTO AND OUT OF 
DROUGHT?

• IN GENERAL, IT DEPENDS ON THE LOCATION AND IMPACTS. 
FOR EXAMPLE, IN THE CASE OF THE CALIFORNIA DROUGHT 
WE BACKED OFF SLOWLY WITH AN EMPHASIS PLACED ON 
SNOWPACK, RESERVOIR LEVELS, STREAMFLOW LEVELS, 
MONITORING THE FORM OF PCPN THROUGHOUT THE 
WINTER (SNOW DROUGHT?), AND LONG-TERM 
PRECIPITATION DEFICITS.

• WE LOOK AT THE CLIMATOLOGY WHEN CONSIDERING 
TAKING A LOCATION OUT OF DROUGHT. ARE THEY 
MOVING INTO A DRY SEASON (SUMMER) WHEN 
PRECIPITATION IS LESS LIKELY AND ET RATES HIGHER? 

• EXTREME PRECIPITATION EVENTS MAY LEAD TO MORE RAPID 
IMPROVEMENT DEPENDING UPON TIMING AND INTENSITY.



QUESTIONS – CONT.

MONTANA SUBCOMMITTEE HAS CONCERNS THAT USDM RESPONDS, AT TIMES, TOO QUICKLY 
WEEK-TO-WEEK

• AS AUTHORS, WE GET ACCUSED OF RESPONDING TOO QUICK AND TOO SLOW

• IMO, USDM AUTHORS TAKE A SOMEWHAT CONSERVATIVE APPROACH TOWARDS 
CHANGES ON THE MAP

• SOME STATE DROUGHT COORDINATION TEAMS RECOMMEND NUMEROUS CHANGES
WEEK-TO-WEEK 

• IN GENERAL, THE RATE AT WHICH THE RESPONSE OCCURS DEPENDS ON THE REGION, 
DROUGHT IMPACTS, SEASON, SOILS, ETC… EXAMPLE – DROUGHT IN SOUTHEASTERN U.S. 
IN 2016 AND RAPID ONSET DUE TO SHORT-TERM PCPN DEFICITS, AG IMPACTS, RAPID 
DECLINE IN VEGETATIVE HEALTH & STREAMFLOWS 

• CALIFORNIA DROUGHT – COMING INTO THE DROUGHT THE AUTHORS WERE QUICKER TO 
INTRODUCE DROUGHT THAN THE COORDINATION TEAM WANTED AND WERE SLOWER 
DURING THE RECOVERY PERIOD BECAUSE OF LINGERING LONG-TERM HYDROLOGICAL 
IMPACTS & RELIEF PROGRAMS IN PLACE. MANY POLITICAL INFLUENCES DRIVING 
RECOMMENDATIONS.



QUESTIONS – CONT.

WHEN THERE’S DISAGREEMENT BETWEEN THE 
USDM ANALYSIS & LOCAL ANALYSIS, WHAT 
WOULD YOU LIKE TO HAVE IN TERMS OF 
JUSTIFICATION WITH RESPECT TO DATA OR IS 
THERE ANOTHER PROCESS TO RESOLVE 
DIFFERENCES?

• CLEAR COMMUNICATIONS DIRECTLY WITH THE AUTHOR

• SUBMITTING RECOMMENDATIONS BY TUESDAY MORNING HELPS 
TO ALLOW SUFFICIENT TIME FOR DATA VERIFICATION & 
DISCUSSION

• USE MULTIPLE LINES OF DATA PRODUCTS TO MAKE YOUR CASE. 
USE OF PNP IS NOT GENERALLY SUFFICIENT

• THERE WILL BE OCCASIONS WHERE THERE MAY BE SOME 
DIFFERENCES BETWEEN THE AUTHORS AND COORDINATION 
TEAMS

• IN THE END, THE AUTHOR’S NAME GOES ON THE MAP AND WE 
HAVE TO BE ABLE TO JUSTIFY DX CHANGES (WITH DATA). WE’RE 
OFTEN WORKING UNDER A MICROSCOPE AND HAVE TO 
ANSWER TO MEMBERS OF CONGRESS, GOVERNORS, ETC…



QUESTIONS – CONT.

ARE MODELS USED TO EVALUATE DROUGHT ADJUSTED FOR ARID 
CLIMATES AND SOIL TYPES?

• SOIL MOISTURE MODELS (VIC MODEL, NLDAS) DO TAKE INTO 
ACCOUNT CLIMATIC FACTORS AND SOIL CHARACTERISTICS

• VIC MODEL ELEMENTS – LOCATION, ELEVATION, LAND COVER, 
SUB-DAILY MET DATA (PRECIP, AIR TEMP, WIND SPEED), LAND-
ATMOSPHERIC FLUXES, WATER & ENERGY BALANCES AT THE LAND 
SURFACE

• WE LOOK AT ALL THE MODELS AVAILABLE AND SEEK CONSENSUS

• USE IN-SITU DATA (WHEN AVAILABLE) TO GROUND TRUTH 
MODELS. IN-SITU DATA DOESN’T ALWAYS HELP TO PAINT THE 
BROADER PICTURE IN COMPLEX TERRAIN BECAUSE SO MANY 
OTHER VARIABLES MAY BE INFLUENCING CONDITIONS (SLOPE 
ANGLE, SLOPE ASPECT, SOIL TYPE, VEGETATIVE COVER, SURFACE 
CONDITION (SNOW COVERED VS DRY SURFACE)



QUESTIONS – CONT.

HOW DO USDM AUTHORS SETTLE UPON A 
SOLUTION GIVEN SUCH A WIDE VARIETY OF 
EXPECTATIONS & EVIDENCE?

• CONVERGENCE OF EVIDENCE APPROACH 
HELPS TO DEFINE THE “STORY” THE 
INDICATORS ARE TELLING 

• IMPACTS PROVIDE VALIDATION TO DATA 
PRODUCTS

• MAKING MULTIPLE MAPS WOULD BE HELPFUL 
IN SOME INSTANCES

• WE CANNOT ADDRESS ALL TYPES OF 
DROUGHT IN ONE MAP AS WELL AS ALL 
POTENTIAL APPLICATIONS OF THE MAP

ARE THE AUTHORS THEMSELVES CONSISTENT IN THEIR 
OWN INTERPRETATIONS?

• INTERNALLY, THE AUTHORS DISCUSS THE IMPORTANCE 
OF CONSISTENCY OFTEN

• AUTHORS COMMUNICATE AMONGST EACH OTHER 
REGULARLY

• ALL AUTHORS UTILIZE THE SAME DATASETS

• CONSISTENCY CAN BE CHALLENGING WHEN GROUPS 
HAVE DIFFERING APPROACHES & METHODOLOGIES

• TRANSITION EMAILS BETWEEN THE AUTHORS HELP 
MAINTAIN CONTINUITY FROM WEEK TO WEEK



CLOSING THOUGHTS/RECOMMENDATIONS

• MAINTAIN AN ON-GOING DIALOGUE OF CLIMATE/DROUGHT-RELATED CONDITIONS 
THROUGHOUT THE YEAR.

• CLOSELY MONITOR KEY INDICATORS COMING INTO THE SPRING/SUMMER MONTHS.

• IF FEASIBLE, COULD THE MONTANA STATE CLIMATE OFFICE PLAY A MORE CENTRAL ROLE IN 
COORDINATION ACTIVITIES?

• IF FEASIBLE, ESTABLISH A WEEKLY OR BI-WEEKLY DROUGHT COORDINATION CALL (PREFERABLY ON 
A MONDAY) AND ALLOW THE USDM AUTHORS TO JOIN.

• RESULT OF THE COORDINATION CALL – A CONSENSUS, CONCISE RECOMMENDATION TO THE 
USDM WITH AN ACCOMPANYING MAP
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