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Summary!of!Project!Tasks!
Task'1!!

!  Transi4on!of!the!objec4ve!drought!predic4on!system!to!NCEP!
EMC.!!

!  Upgrade!the!drought!predic4on!system!with!the!new!CFSv2D
based!forecasts.!

!

Task'2'
!  Integra4on!of!forecast!systems!to!provide!objec4ve!drought!
indices.!!

Task'3!!
!  Data!set!unifica4on.!!

Task'4'
!  Genera4on!of!drought!index!hindcasts!and!forecasts.!
!

Task'5'
!  Assessment!and!verifica4on!studies.!!



Schema4c!illustra4on!of!the!project�s!seasonal!hydrologic!
ensemble!predic4on!system!being!transferred!to!the!CTB!

NLDAS!
Drought!
Monitoring!
Component!

MMDLSM!
Hydrology!

Seasonal!Climate!Forecasts!
(MME!climate!models,!CPC!outlook)!



Task'1:!Transi4on!of!the!objec4ve!drought!monitoring!and!
predic4on!system!to!NCEP!EMC,!and!then!to!CTB.!

•  Work'Done:!!
" The!predic4on!component!of!the!PU/UW,!Drought!
Monitor!and!Predic4on!System!(DMAPS)!was!transferred!
to!NCEP/EMC!at!the!beginning!of!the!project,!and!has!
been!running!in!a!quasiDopera4onal!seVng!since.!!!

" The!three!predic4on!methods!(CFSDbased,!CPCDbased!and!
ESPDbased)!are!implemented!on!EMC’s!TEMPEST!computer!
system.!!

•  Ongoing/Future'Work:'
" Evalua4on!and!integra4on!of!CFSv2!into!the!system.!
" Integra4on!of!all!three!drought!predic4on!systems!(i.e.!PU,!
UW,!EMC)!and!its!implementa4on!on!CTB!system.!
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NLDAS!Drought!Forecast!Analysis!(Sept!2011)!h[p://
www.emc.ncep.noaa.gov/mmb/nldas/forecast/TSM/perc/!
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Percentage'of'posi6ve'RPSS'for'global'monthly'temperature'and'precipita6on'
anomaly'

Task'1+:'Upgrade!the!drought!predic4on!system!with!CFSv2!



Soil'moisture'percen6le'
in'Jan'2008'

1'Month'Lead'

3'Month'Lead'

'''''''''''ESP''''''''''''''''''''''''''CFSv1''''''''''''''''''''''''''CFSv2'

VIC!OffDline!!
(Control)!!

Princeton'University!

Task'1+:'Upgrade!the!drought!predic4on!system!with!CFSv2!



Task'2:!Integra4on!of!systems!to!provide!objec4ve!drought!
indices!(Lead!PU)!

•  Issue:'
" RealD4me!hydrological!runs!(needed!for!drought!sta4s4cs!
and!the!drought!index)!are!based!on!different!data!sets,!
which!has!a!discernable!impact!on!the!drought!assessment!
(risk).!!!

•  Work'Done:!!
" The!uncertain4es/differences!among!the!three!drought!
monitoring!systems!(PU,!UW!and!EMC)!have!been!
analyzed!in!conjunc4on!with!Dr.!Kingtse!Mo!(CPC).!

•  Ongoing/Future'Work:'
" Integra4on/unifica4on!of!all!three!drought!monitoring!
systems!(i.e.!UW,!EMC,!PU)!and!its!implementa4on!on!CTB!
system!with!the!assistance!of!EMC!(YouLong!Xia).!

8!



Fig.'1:'(a)'RMS'difference'of'SM'percen6les'for'the'experimental'period'(1979d2008)'between'the'
control'UW'experiment,'Exp(Fuw,'Puw),'and'the'control'NCEP'experiment,'Exp(Fncep,'Pncep).'(b)'Difference'
of'SM'(c)'same'as'(b),'but'for'the'reald6me'period'(2002d2008);'and'(d)d(f)'same'as'(a)d(c),'but'for'SRI6.'
Contour'interval'is'0.3.'

Uncertainties in SM 
percentile and SRI-6 

Uncertainties mainly 
prominent over 2002-08 

Uncertain6es'in'North'American'Land'Data'Assimila6on''
Systems'over'the'Con6guous'United''States.!!(Mo#et#al.,#2011)!

#  The'ensemble'mean'differences'
between'the'two'systems'are'large'
over'the'western'United'States'–'in'
some'cases'exceeding'20%'for'SM'
and'runoff'percen6le'differences.''

#  These'differences'are'too'large'for'
drought'classifica6on.'



(a) Uncertainties due to difference in 
Precipitation forcings 

(b) Uncertainties due to difference in 
Temperature forcings 

(c) Uncertainties due to difference 
in Rad. and Humid. forcings 

#  Uncertain4es!are!mainly!due!to!difference!
in!precipita4on!forcings.!

#  Post!2004!the!number!of!sta4ons!repor4ng!
data!dropped.!

#  Although!the!NCEP!uses!all!available!
sta4on!reports!each!day!(about!
6000D8000),!the!UW!system!relies!on!a!
smaller!number!of!sta4ons!(about!2400),!
which!however!have!a!more!consistent!
climatology,!and!are!more!likely!to!report!
on!most!days.!!
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Fig.!2:!Sources!of!uncertain4es!in!SM!percen4le!and!SRID6.!



Number'of'ACIS'sta6ons'reported'valid'data'during'
1979d2004'
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Precipita4on!
Tmax!
Tmin!



Issues'with'sta6ons'data'download'in'reald6me'
(postd2004)'
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Task'3:!Data!set!unifica4on!(Lead!UW)!
!•  Issue:'

" RealD4me!hydrological!runs!(needed!for!ini4al!condi4ons)!are!
based!on!different!data!sets,!which!has!a!discernable!impact!on!
the!hydrologic!forecasts.!!!

•  Work'Done:!!
" Maurer!et!al.,!(2002)!data!set!has!been!developed!for!the!
period!of!1915D2010!(August)!at!1/16!degree!resolu4on!for!the!
CONUS.!The!data!set!has!been!tested!against!the!previous!
version!(i.e.!Maurer!et!al.,!2002).!!

•  Ongoing/Future'Work:'
" Development!of!1915Dpresent!data!set!at!1/8!deg,!using!index!
sta4on!method!for!CONUS!domain!is!underway.!

" Extension!of!NARR!data!set!(possibly!to!as!early!as!1915)!that!
adjusts!sta4onDbased!methods!to!be!consistent!with!NARR!in!
the!overlap!period,!and!to!use!the!extended!data!set!for!
purposes!of!es4ma4ng!the!probabili4es!associated!with!
drought!indices.!This!work!will!be!undertaken!in!collabora4on!
with!Dr!Kingste!Mo!(CPC).!
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Extension'and'Spa6al'Refinement'of'a'LongdTerm'Hydrologically'Based'
Dataset'of'Land'Surface'Fluxes'and'States'for'CONUS'(Livneh#et#al.,#2011)'

! !

!

!

!

(a) (b) 

Fig. 3: (a) Precipitation (b) Tmax comparison between Livneh et al., (2011) and 
Maurer et al. (2002) data set for the selected grid cells. 
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!

!

!

(c) (d) 

Fig. 3: (c) Tmin (d) Wind speed comparison between Livneh et al., (2011) and 
Maurer et al. (2002) data set for the selected grid cells. 
. 
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Task'5:!Assessment!and!verifica4on!studies!(Lead!UW)!

•  Work'Done:!!
" The!assessment!of!the!rela4ve!controls!of!ini4al!hydrologic!
condi4ons!and!atmospheric!forcings!on!seasonal!
hydrologic!and!drought!predic4on!skill!(over!the!CONUS)!
has!been!performed.!

" Comparison!of!skill!between!CFSv1,!CFSv2!and!ESP!for!
river!discharge!(eastern!US,!being!extended!to!CONUS)!

" Assessment!of!skill!in!predic4ng!onDset!,!con4nua4on!and!
recovery!of!drought!over!the!SE!NIDIS!Testbed!!

!
(cont)!
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Task'5:!Assessment!and!verifica4on!studies!(Lead!UW)!

•  Ongoing/Future'Work:!
" The!evalua4on!and!verifica4on!of!the!forecast!skill!of!the!
mul4Dmodel!drought!products!in!collabora4on!with!our!
partners!at!EMC!and!CPC.!!!

" Metrics!currently!being!used!to!assess!the!Princeton!
seasonal!hydrologic!forecast!system!include!ranked!
probability!scores,!brier!score!and!root!mean!square!error,!
with!a!focus!on!drought!over!the!NIDIS!testbeds.!!'
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Skill (r2) vs observations 

Soil'Moisture,'Snow,'and'Seasonal'Streamflow'Forecasts'in'the'
United'States'(Mahanama#et#al.,#2011)'

(a) EXP1: Initial SM and snow known 

(b) EXP2: Only initial snow known 

(c) EXP3: Only initial SM known 

Fig. 4:  Skill (r2) of multi-model ensemble 3-month streamflow forecasts at 0-month lead for 
four start dates (columns) and the three experiments (rows). Gray shading indicates that 
skill levels are not significant at the 95% level.  
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Fig. 5: Plot of the maximum lead (in months) where RMSE Ratio [RMSE(ESP)/RMSE(revESP)] 
is less than 1, for cumulative runoff forecasts, initialized on the beginning of each month. 

Seasonal'hydrologic'predic6on'in'the'United'States:'understanding'the'
role'of'ini6al'hydrologic'condi6ons'and'seasonal'climate'forecast'skill'
(Shukla#and#Le7enmaier,#2011)'

IHCs dominate 

Atmospheric 
forcings dominate 
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Correla6on'with'
Predicted'Runoff'for'
the'first'two'months'
over'Eastern'US'

" Cold'season'is'beHer'than'warm'
season.'
" Skill'decreases'drama6cally'in'
the'second'month.'
" Due'to'the'effects'of'ini6al'
condi6ons,'CFSv1'and'CFSv2'have'
more'obvious'improvement'for'
monthd2.'

ESP'

CFSv1'

CFSv2'

''''''Feb'''''''''''''''''May'''''''''''''''Aug'''''''''''''''''''Nov'
Monthd1'Forecasts'

0.1'''0.2''''0.3''''0.4'''0.5'''0.6'''0.7''''0.8' ESP'

CFSv1'

CFSv2'

''''''Feb'''''''''''''''''May'''''''''''''''Aug'''''''''''''''''''Nov'
Monthd2'Forecasts'

0.1'''0.2''''0.3''''0.4'''0.5'''0.6'''0.7''''0.8'



SE!NIDIS,!Seasonal!Forecast!Discrimina4on!(month!1)!
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•  Reliability!Diagram!
–  Given!a!forecast!of!low!flow,!how!reliable!is!it?!
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