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The$Great$Basin:$Home$of$the$
closed$basin$terminal$lake

PanumMountains,,NV
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West'Walker'River
(Stine'1994'Nature
Hatchett'2018'Nat.'Geosci.)
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Focus:'The'
Walker'Lake'Basin

Watershed'Water'Balance'and'Lake'
Evaporation'Models'
(Hatchett'et'al.'2015'Geophys.)Res.)Lett.,'Barth'et'al.'2016'J.)Paleolimnol.)

800 m2 Model Unit

b) Lake Evaporation Model

Priestley-Taylor
Evaporation

O
U

TP
U

T

IN
PU

T

Lake Volume
Change

(using DEM-based
rating curve)

Precipitation

Prain
Train

Snowmeltmeltmax

cloud cover

PsnowTsnow

Temperature

Latitude

a) Water Balance Model

Soil Moisture Capacity
Soil Moisture Storage Runoff factor

Snow Storage

Hamon
Evapotranspiration

Soil Moisture 
Storage

Surplus Runoff

Runoff

Inflow = Net Watershed Runoff

Soil Moisture
Withdrawl

Potential
Evapotranspiration

Actual
Evapotranspiration

Lake Surface Area

Lake Elevation

O
U

TP
U

T

Lake Volume

hamonCoef

IN
PU

T

Precipitation

Temperature

Net Radiation

Losses

Gains (Precipitation + Inflow)

Extraterrestrial
Radiation



Walker'Lake'shoreline'reconstruction'
(Adams'Bull.'Amer.'Geol.'Soc.'2007,'2013)'



Mason&Valley,&NV



What%are%terminal%lake%levels%more%sensitive%to:%
Winter%Storm%Track%Activity%or%Moisture%Transport?

DJF$Climatology$(197122000) One2point$correlations$with$WLB$PPT$

Hatchett$et$al.$(2018$Geol.$Soc.$Amer.$Sp.$Papers)







Application*to*2012.2016*Drought:*On*par*with*magnitude*of*
medieval*megadroughts,*but*not*persistence*(5*years*vs.*140+)

Land%surface%process:
53%$reduction$in$contributing$
area,%also%explains%asymmetric%
lake%response%to%wet%climate

*"Other"historical"
droughts"have"similar"
precipitation"anomalies"
to"recent"drought Hatchett%et%al.%(2015)%Geophys.%Res.%Lett.



1910$2012&A.D.&=&1260&m
25th$75th percentile&=&1259&m



Baseline(≈(1910-2012(≈(
Neopluvial

Implies(20th century(as(wet(
as(any(

in(past(3,700(years



Strong'transport'days'(>95th percentile)'drive'
wet/dry'years'in'Walker'Lake'Basin

WY1949&2012:
90%+of+>95th&ile+days+classified+as
atmospheric+river+days+by+Rutz et+al.+(2014+Mon+Wea.+Rev.)

…even'occasional'normal'wet'years'can'maintain&
megadrought'trajectory'(think'repeat'of'2012F2015+2016)

Hatchett+et+al.+(2016+Quat.+Sci.+Rev.)



WY2017'as'Evidence'for'N.'Sierra'Inland'Penetration'Pathway'!
Filling'of'Pluvial'Lake'Basins
Rutz'et'al.'(2015'Mon.%Wea.%Rev.)'regime'2
Swales'et'al.'(2016'Geophys.'Res.'Lett.)'Nodes'5&7

GOES%16(in(early(March:(black(=(water



WY2017'PPT'on'par'with'
Deglacial (16kya)'
Pluvial'Lake'highstands
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Water Year (Oct 1)
to Date Precipitation
Basin-wide Percent 
of 1981-2010 Average

unavailable *

<50%

50 - 69%

70 - 89%

90 - 109%

110 - 129%

130 - 149%

>= 150%

Prepared by:
USDA/NRCS National Water and Climate Center 
Portland, Oregon
http://www.wcc.nrcs.usda.gov

Provisional data 
subject to revision

Westwide SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

0 150 30075
Miles

*   Data unavailable 
    at time of posting 
    or measurement 
    is not representative 
    at this time of year 

The water year to date precipitation percent of normal represents the 
accumulated precipitation found at selected SNOTEL sites in or near the basin 
compared to the average value for those sites on this day. Data based on 
the first reading of the day (typically 00:00).
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Barth&et&al.&2016&Jour.&
Paleolimnology

Birkel et&al.&2012&Arct.&Antarct.&
Alp.&Res.

Hudson&et&al.&in&review

Garner,&Hatchett&unpublished&
model&runs



WY2017'on'par'with'Deglacial'PPT'anomalies

Deglacial'Climate'required'2x'normal''
(e.g.,'2016/2017)'PPT'(but%for%100+%years)
Jakes'Lake'+'Wind'River/Sierra'Nevada

(Barth'et'al.'2016'Jour.%Paleolimnol.
Birkel et'al.'2012'Arctic%Alp%Antarc Res.)

Sierra&Nevada
Putnam&et&al.&in&prep



Ongoing&Hydroclimate&
Application:
Response&of&midlatitude&and&
alpine&regions&to&a&warming&
world

Hatchett'(2018)'Nature'Geosci. Birkel et'al.'(2012)'Arc.'Alp.'Ant.'Res.,'Hudson'et'al.'in'review

WALKER
RIVER

LAKE
CHEWAUCAN

Putnam'and'Broecker (2017)'Sci.'Adv.'Broecker and'Putnam'(2013)'PNAS

JAKES
LAKE

BABOON1LAKE



Warm%AR%events%in%the%alpine:%Care%with%proxy%interpretations

• Oceanic/lacustrine-sedimentary-cores-often-
interpreted-to-record-wet/dry-SEASON…but

• April-2018-warm-AR-event:-deposition-of-debris-
on-frozen-lakes!captures EVENT

Hatchett-2018-Atmos.



“The%prudent%society%will%plan%for%its%future%by%examining%its%past.”

Benjamin.Hatchett@gmail.com
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Concluding*Remarks:
1. Hydroclimate/variability/in/the/Great/Basin/strongly/

coupled/to/moisture/flux/and/AR/landfall/(more/so/

than/storm/track/activity)

2. Megadroughts are devoid of ARs but can still have

occasional intervening/wet/years

3. The/2016/2017/winter/provides/an/example/of/an/

‘average’/Deglacial/wet/season/in/terms/of/

precipitation/(2x/normal)

4. A/need/exists/for/high/resolution/(i.e.,/AROresolving)/

paleoclimate/simulations/to/explore/controls/of/past/

climate/shifts

5. Proxy records/derived/from/sediments/should/be/

interpreted/with/care/(events/vs./seasons)
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