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“Like twilight, drought creeps stealthily into existence (with a few exceptions), 
unannounced and often not obvious. A set of early warning indicators is needed 
to alert us that societal adjustments may be needed and that other biological 
systems of concern face similar circumstances.´ --- Kelly T. Redmond   

Summer is coming and so is the potential for drought.  Our newsletter thought it would be a good idea to re-
view some current and useful Drought Tools available for the whole United States and sought the input of 
Dr. Imtiaz Rangwala specializing in climate research at the North Central Climate Adaptation Science Cen-
ter at the University of Colorado-Boulder.  Thanks for the write-up Imtiaz! a JacTXeline OWW 

HRZ dR Ze knRZ if Ze aUe in a dURXghW?  One VimSle Za\ WR define dURXghW iV Whe lack Rf VXfficienW ZaWeU WR 
meeW Whe “nRUmal´ needV Rf naWXUe and SeRSle. TheUe aUe VeYeUal Za\V WR aVVeVV if Ze aUe in a dURXghW and 
hRZ VeYeUe iW iV. TheVe inclXde diffeUenW WRRlV and indiceV WhaW aUe acceVVible in neaU-Ueal Wime. If Rne iV inWeU-
eVWed WR geW a VenVe Rf Whe laUge bUeadWh Rf aYailable dURXghW WRRlV, SleaVe haYe a lRRk aW hWWSV://
ZZZ.dURXghW.gRY/dURXghW/daWa-maSV-WRRlV. A VelecW feZ dURXghW WRRlV WhaW aUe aUgXabl\ mRUe UeleYanW fRU 
gUaVVlandV and alVR mRUe eaVil\ acceVVible WR XVeUV Rn Whe Zeb aUe diVcXVVed belRZ. Man\ Rf WheVe WRRlV can 
alVR helS XV ZiWh SURYiding eaUl\ ZaUning Rf SRWenWiall\ deWeUiRUaWing cRndiWiRnV WhaW cRXld lead WR RU inWenVi-
f\ a dURXghW. When aVVeVVing a ViWXaWiRn, iW iV adYiVable WhaW Rne cRnVideUV a VXiWe Rf dURXghW WRRlV inVWead Rf 
Rnl\ fRcXVing Rn a Vingle WRRl. AV iV XVXall\ Whe caVe, nR WRRl iV SeUfecW and WheUe aUe XnceUWainWieV aVVRciaWed 
ZiWh each Rf Whem.  

United States Drought Monitor (USDM) 
hWWSV://dURXghWmRniWRU.Xnl.edX/  

ThiV iV SURbabl\ Whe mRVW Zell UecRgni]ed and XVed dURXghW UeVRXUce. ThiV WRRl iV SaUWicXlaUl\ gRRd WR eaVil\ 
find RXW ZheWheU dURXghW cRndiWiRnV e[iVW in \RXU UegiRn and hRZ VeYeUe Whe\ aUe. The USDM maSV aUe XS-
daWed eYeU\ Zeek (eYeU\ ThXUVda\), VR Rne iV able WR aVVeVV hRZ cRndiWiRnV haYe changed fURm SUeYiRXV 
Zeek RU ZeekV. ThiV WRRl alVR SURYideV “Change MaSV´ VR Rne can Vee ZheWheU dURXghW cRndiWiRnV haYe de-
gUaded RU imSURYed RYeU SaVW ZeekV RU mRnWhV and b\ hRZ mXch.  
 
The mRVW imSRUWanW Whing WR keeS in mind Zhen XVing WhiV UeVRXUce iV WhaW USDM iV nRW UegaUded aV a 
dURXghW eaUl\ ZaUning WRRl. In RWheU ZRUdV, iW dReV nRW giYe mXch (if an\) infRUmaWiRn Rn ZheWheU WheUe iV a 
UiVk fRU dURXghW WR deYelRS, ZRUVen RU imSURYe in \RXU UegiRn. IW iV laUgel\ WU\ing WR SURYide Whe beVW aVVeVV-
menW Rf cXUUenW cRndiWiRnV fRU a UegiRn baVed Rn VeYeUal RbjecWiYe and VXbjecWiYe VeWV Rf infRUmaWiRn Rn cli-
maWe, ZaWeU aYailabiliW\ and dURXghW-UelaWed imSacWV aYailable aW hand.  
 
UDSM Rnl\ VhRZV ZheWheU WheUe iV dURXghW RU nRW. IW dReV nRW VhRZ Whe RWheU Vide Rf Whe VWRU\, i.e. e[ceVV 
ZeWneVV, Zhich mRVW RWheU dURXghW indicaWRUV dR, inclXding Whe RneV WhaW aUe diVcXVVed ne[W. The ZeW Vide Rf 
Whe VWRU\ WhaW mRVW dURXghW indiceV VhRZ can SRinW WR a lRZ UiVk fRU a dURXghW WR deYelRS in Whe neaU fXWXUe 
and can alVR SRinW WR a SRWenWial UiVk fRU flRRding and VaWXUaWed VRil cRndiWiRnV if SUeciSiWaWiRn iV in Whe fRUe-
caVW. (CRnWinXed Rn Page 7) 
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Standardized Precipitation Index (SPI)  
hWWSV://ZZZ.ncdc.nRaa.gRY/WemS-and-SUeciS/dURXghW/
nadm/indiceV  

ThiV inde[ haV been in XVe fRU a lRng Wime and iW SUi-
maUil\ VhRZV hRZ mXch SUeciSiWaWiRn a UegiRn haV Ue-
ceiYed RYeU a SeUiRd UelaWiYe WR ZhaW WhaW UegiRn 
“nRUmall\´ UeceiYeV dXUing WhaW SeUiRd. SPI iV aYaila-
ble fRU mXlWiSle diffeUenW WimeVcaleV, i.e., Rne can aV-
VeVV SPI fRU Whe laVW 1, 2, 3, 6, 9, 12 RU 24 mRnWhV. De-
Sending Rn Whe V\VWem and Wime Rf Whe \eaU, ceUWain 
WimeVcaleV cRXld be mRUe imSRUWanW Whan RWheUV. On 
VhRUWeU WimeVcaleV, SPI can infRUm VRil mRiVWXUe cRndi-
WiRnV. While Rn lRngeU WimeVcaleV, SPI can infRUm 
gURXndZaWeU and UeVeUYRiU VWRUage. FXUWheUmRUe, WhiV 
UeVRXUce SURYideV maSV WhaW VhRZ eiWheU jXVW Whe VWa-
WiRn daWa RU inWeUSRlaWed maSV ZiWh cRmSleWe VSaWial 
cRYeUage. 

 
UVeUV VhRXld keeS in mind WhaW, alWhRXgh e[WUemel\ 
imSRUWanW, SUeciSiWaWiRn iV jXVW Rne facWRU WhaW inflX-
enceV dURXghW cRndiWiRnV, and RWheU ZeaWheU-UelaWed 
facWRUV VXch aV WemSeUaWXUe, ZindV, hXmidiW\ and 
clRXd cRYeU alVR Sla\ an imSRUWanW URle.  

Evaporative Demand Drought Index (EDDI)  
hWWSV://ZZZ.eVUl.nRaa.gRY/SVd/eddi/ 

ThiV dURXghW WRRl haV been deYelRSed SUimaUil\ WR eVWi-
maWe Whe “aWmRVSheUic WhiUVW´ RYeU a UegiRn aW an\ giY-
en Wime. AV Whe aWmRVSheUe geWV mRUe WhiUVW\, Whe mRUe 
demand iW SXWV Rn Whe land fRU eYaSRUaWiRn ± hence Whe 
WeUm “eYaSRUaWiYe demand´ in Whe name. AlVR, a hRWWeU 
and dUieU aWmRVSheUe iV WhiUVWieU Whan a cRRleU and dUieU 
aWmRVSheUe, WheUefRUe a high SRViWiYe EDDI YalXe in 

Whe ZaUm VeaVRn iV geneUall\ mRUe Rf a cRnceUn Whan 
dXUing Whe cRld VeaVRn. High (SRViWiYe) EDDI YalXeV 
RYeU ZeekV WR mRnWhV can dUiYe mRUe eYaSRUaWiRn 
fURm Whe gURXnd and deSleWe VRil mRiVWXUe. FXUWheU, aV 
VRil mRiVWXUe deSleWeV VignificanWl\, Whe land and Whe 
aiU abRYe iW cRXld heaW XS if dU\neVV SeUViVWV, Zhich 
can fXUWheU incUeaVe EDDI RU keeS iW SeUViVWenWl\ high. 
In WhaW Za\, EDDI UeflecWV VRil mRiVWXUe cRndiWiRnV aV 
Zell. AV dURXghW inWenVifieV, Whe “aWmRVSheUic WhiUVW´ 
keeSV incUeaVing and Whe YalXe Rf EDDI keeSV gRing 
XS.  
 
EDDI maSV aUe aYailable in neaU-Ueal Wime and XSdaW-
ed eYeU\ da\. FRU each da\, WheUe aUe mXlWiSle Wime-
VcaleV (ZeekV WR mRnWhV) RYeU Zhich Whe accXmXlaWiRn 

Rf “aWmRVSheUic WhiUVW´ iV cRnVideUed and EDDI maSV 
aUe SURdXced. FRU e[amSle, a 2-Zeek EDDI VhRZV 
hRZ XnXVXall\ dU\ RU ZeW Whe aWmRVSheUe haV been 
RYeU Whe laVW 2-Zeek UelaWiYe WR Whe Vame 2-Zeek SeUi-
Rd in Whe SaVW.  
 
EDDI can be YeU\ XVefXl fRU eaUl\ ZaUning Rf 
dURXghWV. FRU e[amSle, a SeUViVWenW RU incUeaVing SRVi-
WiYe EDDI YalXe RYeU a SeUiRd Rf ZeekV, SaUWicXlaUl\ 
in Whe ZaUm VeaVRn, iV indicaWiYe Rf eiWheU an incUeaVed 
demand Rn Whe land WR eYaSRUaWe and dU\ RXW RU Whe 
VRilV dU\ing XS and bRWh Whe VRilV and Whe aiU abRYe iW 
aUe becRming ZaUmeU and dUieU. EDDI haV alVR VhRZn 
WR be effecWiYe aW SURYiding early warning for flash 
droughts, SaUWicXlaUl\ Zhen a UegiRn iV e[SeUiencing 
UelaWiYel\ ZeW cRndiWiRnV and When Rne VWaUWV WR RbVeUYe 
VXdden incUeaVeV in EDDI WhaW cRnWinXeV WR inWenVif\ 
and SeUViVWV RYeU Whe ne[W feZ ZeekV. EDDI iV alVR a 

(CRnWinXed fURm Page 6) 
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suitable indicator for fire risk in Whe gUaVVlandV be-
caXVe EDDI UelaWeV VWURngl\ ZiWh Whe incUeaVed flam-
mabiliW\ Rf Whe YegeWaWiRn. 
 
NLDAS Soil Moisture Drought Monitor  
hWWSV://ZZZ.emc.nceS.nRaa.gRY/mmb/nldaV/dURXghW/  

SRil mRiVWXUe cRndiWiRnV aUe e[WUemel\ UeleYanW WR Whe 
gUaVVland ecRV\VWemV. HRZeYeU, iW haV hiVWRUicall\ 
been a majRU challenge WR geW infRUmaWiRn abRXW iW 
fURm diUecW RbVeUYaWiRnV. The nXmbeU Rf VWaWiRnV 
meaVXUing VRil mRiVWXUe RXW WheUe aUe nRW VXfficienW fRU 
Whe mRVW SaUW. One Rf Whe Za\V WR eVWimaWe VRil mRiV-
WXUe iV b\ mRdeling iW and XVing beWWeU knRZn infRU-
maWiRn abRXW SUeciSiWaWiRn, WemSeUaWXUe, VRil W\Se, eWc. 
TheVe h\dURlRgical mRdelV haYe imSURYed RYeU Wime.  

NLDAS SRil MRiVWXUe DURXghW MRniWRU iV Rne VXch 
UeVRXUce WhaW SURYideV infRUmaWiRn Rn VRil mRiVWXUe b\ 
inWegUaWing infRUmaWiRn fURm mRUe adYanced h\dUR-
lRgical mRdelV. ThiV WRRl XVeV Whe Vame ZeaWheU inSXW 
daWa WR eVWimaWe VRil mRiVWXUe WhaW EDDI XVeV WR eVWi-
maWe aWmRVSheUic WhiUVW. ThiV UeVRXUce iV alVR XSdaWed 
eYeU\ da\ and iW VhRZV VRil mRiVWXUe maSV fRU WRS 1 m 
RU Whe ZhRle VRil deSWh. IW XnfRUWXnaWel\ dReV nRW VhRZ 
VRil mRiVWXUe cRndiWiRnV fRU Whe WRS 10 RU 20 cm Rf 
VRilV Zhich cRXld be SaUWicXlaUl\ UeleYanW fRU man\ Rf 
Whe gUaVVland ecRV\VWemV ZiWh VhallRZ URRWV. In ab-
Vence Rf WhaW, Whe WRS 1 m VRil mRiVWXUe cRndiWiRnV aUe 
VWill TXiWe aSSURSUiaWe. TR aVVeVV hRZ ZeW RU dU\ Whe 
VRilV aUe fURm nRUmal cRndiWiRnV, Rne imSRUWanW meWUic 
WR lRRk aW iV Whe CXUUenW TRS 1M SRil MRiVWXUe PeU-
cenWile. The high YalXeV abRYe 70 (incUeaVing fURm 
gUeen WR blXe) VhRZ ZeWWeU Whan nRUmal cRndiWiRnV, 
Zhile YalXeV belRZ 30 (decUeaVing fURm \ellRZ WR Ued) 
VhRZ dUieU Whan nRUmal cRndiWiRnV.  
 
Drought Indices Derived Directly From Satellite 
Observations 
EYaSoUaWiYe SWUeVV Inde[ (ESI): 
https:hrsl.ba.ars.usda.gov/drought/index.php  

LandVcaSe EYaSoUaWiYe ReVSonVe Inde[ (LERI): 
https://www.esrl.noaa.gov/psd/leri/  
MRUe UecenWl\, neZeU dURXghW indiceV haYe been de-
YelRSed WhaW XVe diUecW meaVXUemenWV fURm Whe VaWel-
liWe WR eVWimaWe hRZ dU\ RU ZeW a UegiRn iV aW UelaWiYel\ 
higheU VSaWial UeVRlXWiRnV (1-4 km) Whan mRVW RWheU 
indiceV. AlWhRXgh deUiYed diffeUenWl\, ESI and LERI 

ZRUk Rn a VimilaU SUinciSle. TheVe indiceV XVe diUecW 
eVWimaWiRnV Rf Whe land VXUface Vkin (WRS 5 cm VRil)  

WemSeUaWXUe WR eVVenWiall\ deUiYe hRZ ZeW RU dU\ Whe 
VRil cRndiWiRnV aUe UelaWiYe WR “nRUmal´ in Whe URRW 
]Rne Rf Whe VRilV WhaW iV VXSSRUWing eYaSRWUanVSiUaWiRn 
(i.e. lRVV Rf ZaWeU WR aiU fURm Whe VRil and SlanWV). 
TheVe indiceV aUe alVR aYailable Rn mXlWiSle WimeVcaleV 
VR Rne can aVVeVV hRZ Whe ViWXaWiRnV haYe eYRlYed 
RYeU Wime. FXUWheUmRUe, ESI and LERI can SURYide 
eaUl\ indicaWiRnV Rf VRilV e[SeUiencing ZaWeU deficiW. 
ESI iV XSdaWed eYeU\ mRnWh dXUing Whe gURZing Vea-
VRn, Zhile LERI iV XSdaWed eYeU\ mRnWh dXUing Whe 
\eaU, and eYeU\ 8-da\V dXUing Whe gURZing VeaVRn. 

Near-term Precipitation Outlook   
hWWSV://ZZZ.cSc.nceS.nRaa.gRY/SURdXcWV/
SUedicWiRnV/814da\/  
If XVed WhRXghWfXll\ and in cRnjXncWiRn ZiWh each RWh-
eU, man\ Rf Whe dURXghW WRRlV WhaW Ze haYe diVcXVVed 
abRYe can SURYide a gRRd VenVe Rf ZhaW ViWXaWiRn Ze 
aUe in cXUUenWl\, dURXghW-ZiVe, and Whe UiVk Rf iW ZRUV-
ening if cRndiWiRnV dR nRW change, Zhich XVXall\ iV if 
SUeciSiWaWiRn dReV nRW cRme VRRn. ThaW being Whe caVe, 
iW iV YeU\ XVefXl WR cRnVideU WheVe dURXghW WRRlV in cRn-
jXncWiRn ZiWh Whe neaU-WeUm SUeciSiWaWiRn RXWlRRk, i.e., 
SURbabiliWieV Rf abRYe RU belRZ aYeUage SUeciSiWaWiRn 
RYeU ne[W 1 WR 2 ZeekV. ReVeaUch VhRZV WhaW WheUe iV 
gRRd Vkill in SUedicWing chanceV Rf abRYe RU belRZ aY-
eUage SUeciSiWaWiRn RYeU 1 WR 2 ZeekV. HRZeYeU be-
\Rnd WhaW WimefUame, Whe Vkill iV SUeWW\ lRZ. 

Suggested Reading: RedmRnd, K.T., 2002. The de-
SicWiRn Rf dURXghW: A cRmmenWaU\. Bulletin of the 
American Meteorological Society, 83(8), SS.1143-
1148. hWWSV://ZZZ.jVWRU.RUg/VWable/Sdf/26215384.Sdf  

 


