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Numerical Setup

× TheWRF simulationswereperformedwith threenesteddomainsusingtwo-
way horizontal nesting. The three WRF domains have the horizontal
resolutionsof 27 km, 9 km and3 km. Thenumberof verticalsigmapressure
levelsusedin all thesenestsis 61.

× Another one-way nestedWRF simulation is conductedusing a horizontal
resolutionof 1 km and a vertical refinementfactor of 3, which gives 181
verticallevels.

× Thesimulationswereconductedfor theperiodfrom 00 UTC March31, 2006
to 0000UTC April 2, 2006, andtheperiodfrom 1200UTC March24, 2006
to 12 UTC March26, 2006which fall within IOP 8 andIOP 6 of theT-REX
campaign,OwensValley CA.

× The WRF simulationswere initialized by the high-resolutiondataprovided
by the EuropeanCentrefor Medium-RangeWeatherForecasts (ECMWF)
globalspectralmodelT799L91.



T-REX field campaignareaandground-basedinstrumentationlayout



Distributions of vector wind speed fields from ECMWF on 320 K isentrope on 
April 1, 2006. The dot indicates the location of balloon launching site.



Vertical profiles of potential temperature(solid) and eastwardwind (dashed)from

GPSradiosondeslaunchedfrom (a) ThreeRivers(36.49 N, 118.84 W) at 10 UTC and

(b) OwensValley (36.78N, 118.17W) at08:00UTC onApril 1, 2006.



×WRF is initialized with analysis 

from ECMWF.

×WRF uses 4 nested domains 

with horizontal gridding of 27km, 

9km, 3km (61 vertical levels) and 

1km (181 vertical levels). 

×NCAR HIAPER Research aircraft 

and balloon trajectories.

Global model 

(ECMWF)

Domain 1: Nested to the global model Domain 2: Nested to domain 1

Domain 3: Nested to  domain 2 Domain 4: Nested to domain 3



×Topographyandgeographicallocationsof

the domainsused for finest WRF domain.

The wind vectorfields simulatedon April 1,

2006 at 8 UTC near the tropopause(z

=12km) are superimposedin thesefigures.

Thesolid curvesindicatethepathsof thetwo

balloons.

×The balloons are launched from Three

Rivers (36.49 N, 118.84 W) and Owens

Valley (36.78 N, 118.17 W). The curve

shapedlike an ellipseis the trajectoryof the

NCAR HIAPER research aircraft. The

dashed lines I, II, III, IV indicate the

locations where various vertical cross-

sectionsaretaken.



Wind speed(shaded,m/s)and pressure(contours,mb) fields at z = 12 km obtained

from WRF simulationsusingthelargestdomain(27 km) onApril 1 at8 UTC.



×Vertical cross-sections of

potentialtemperature(contour,K)

and eastwardwind (color, m/s)

from thefour WRF domains.

×The time is 0800UTC April 1,

2006. Thecross-sectionsaretaken

along the horizontal dashedline

(I) superimposedin the finest

WRF domain. The horizontalaxis

indicatesthedistancewith respect

to the location (36.79 N, 118.73

W).



×Vertical cross-sectionsof horizontal

wind component transverse to the

valley (color, m/s) and potential

temperature(K) from the finest WRF

domainon April 1, 2006at 8 UTC: (a)

acrossand(b) alongthevalley. (c) and

(d) are the same as (a) and (b)

respectivelybutat 6 UTC.

×The locations of the cross-sections

across and along the valley are

indicatedin thefinestWRF domain by

the dashed lines III and IV. The

horizontal axes X and Y indicate the

distancewith respect to the location

(36.70 N, 118.50 W) and (36.29 N,

118.01W) respectively.



×Vertical cross-sectionsfor potential

temperature and vertical velocity

zoomedin the UTLS from the finest

WRF simulationswith (a) andwithout

(b) verticalrefinement.

×Thehorizontalresolutionis 1 km in

both cases. The time is April 1, at 06

UTC. The cross-sections are taken

along a portion of the dashedline II

superimposed in the finest WRF

domain. The horizontal axis indicate

the distance with respect to the

location(36.83 N, 118.73W).



×Vertical profiles of eastward wind (a) and potential temperature(b) from

observations(dashed) and simulations (solid). The observationsare from a

radiosondelaunchedfrom Three Rivers (36.49 N, 118.84 W) at 10 UTC after

smoothingout the noisein thewind profile. The simulatedprofiles areobtainedby

interpolatingin time andspacethefields to theslantedpathof theballoon.



×Vertical profiles of eastward wind (a) and potential temperature(b) from

observations(dashed)and WRF simulations(solid). The observationsare from a

radiosondelaunchedfrom Owens Valley (36.78 N, 118.17 W) at 8 UTC after

smoothingout the noisein thewind profile. The simulatedprofiles areobtainedby

interpolatingin time andspacetheWRF fields to theslantedpathof theballoon.



×WRF is initialized with analysis 

from ECMWF.

×WRF uses 4 nested domains 

with horizontal gridding of 27km, 

9km, 3km (61 vertical levels) and 

1km (181 vertical levels).

×NCAR HIAPER Research 

Aircraft.

Global model 

(ECMWF)

Domain 1: Nested to the global model Domain 2: Nested to domain 1

Domain 3: Nested to  domain 2 Domain 4: Nested to domain 3



Profiles of (a) potential temperature, (b) vertical velocity , and (c) eastward 

(solid) and northward (dashed) winds (c) from aircraft measurements. (d)-

(f) are the same as (a)- (b) but from WRF simulations.

simulationsobservations



Zooms for (a) potential temperature and (b) vertical velocity as 

a function of time from aircraft HIAPER observations (dashed) 

and from interpolated WRF simulations (solid). The time is 

relative to March 25, 15 UTC.


