3. Easy-to Use Tools
SciVisColor.org

ColorMoves

Quickly and easily creating colormaps
specific to your domain,
data distribution, task and audience

Francesca Samsel, UT Austin
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Colormaps
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One size fits all will not serve you well.
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|dentifying or building the map tailored
to your data.

Colormaps sorted by luminance distribution
SciVisColor interface
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The Building Blocks, linear color scales for building data aligned maps.

SciVisColor.org




Characteristics of color scale

. Saturated, full value range,
wide hue range

. Similar to #1 but blue in the low value

. Mid-range hue span, saturated,
almost full value range

. Narrow hue range (yellow- green)
combines well with other scales

. Bright, clear, single value, simple scale
6. Darker value range, single hue

7. Light value range, single hue,
good for contrast but not detail.

8. Muted light value gray-green

Green Color Scales

(Click on the ColorScale to download its respective ,xml file)

S

Usage

1. important data

. alternative for use
with yellows.

. accent

. For multiscale
colormaps

. For multiscale
colormaps

. receding context

. context

. lowest
priority data



greens

yellows and oranges

ColorMoves combines the color scales to built colormaps tuned to your task and data.




8 HOME  Colormaps  ColorMoves  ColorSets  3-DColor  Gallery

H OW it Works « o0 Red and Purple Color Scales

ColorScales

Color Scales
Click color family for details and specs

XML files are available for all of the color scales shown here. Click the color family for the documentation.

The files are directly importable into ParaView or easily converted to other formats.

<ColorMaps>
Structured Colormaps Coloriap spsfis"CIELAB® indexedLookups*false® nases*peach._rose_§_19°>
offoco* ce-1+ ravo 892

804" G="0.615686" b
* g="0.656863%

1%"9.878431*
£="9.839218°

* r="0.800000" 5="9.239216" />

5 b="9.211765" />

be"0.207843" />

9.207843" >

¥n"@.400000"
~9.450009"

click on a colormap
and the .xmldownloads fF& €8 & &

Discrete Colormap

* be"0.184314%/>
b="0.180392/>
be"9.164706 />

="0.039216"

</ColosMap>
</Cooraps>

Xml imports into ParaView
or translates into other formats




Divergent Colormaps
Contrasting Color Scales

(Click the colormap to download its respective .xmil file)

Blue - Orange

Greater discriminatory power
than the standard cool / warm.

Asymmetrical Orange - Blue
] Consider an asymmetrical
divergent if there is important
data in the mid-range.

Gray - Gold

Green - Brown

Think about using intuitive
Turgoise - Olive subject to color relationships.

"




Rainbow Alternatives RainbOW Alternaﬁves

(Click the colormap to download its respective .xmi file)

Pale-Saturated Blue Rainbow

5 Step Mellow Wave

The Mellow Rainbow

Wave colormaps are good substitutes
for the rainbow and desaturated rainbow.




3 Wave colormaps
Very effective starting points...

You can see detail in the middle.
Three value ranges provides detail but not so much as to be confusing.




Colormap Waves

Multiple value spans within one colormap

i

These are available in the Colormap section.
Other configurations can be created in ColorMoves.
Documentation soon to be on SciVisColor.org.




5 Wave Mellow Green - Green - Blue - Mellow Blue - Gray

5 Wave Yellow - Red - Brown - Gold - Green

5 Wave Yellow to Blue

5 Wave Yellow & Green

5 Wave Orange to Green

Focuses on the 20 - 60% range.

Focus on last 20% with
milder contrast throughout.

Fairly equal focus in the
yellow, green, blue palette.

Focuses on the 40 - 80% range.

Focuses on the first and last 20%.
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A good colormap is not good for all types of data.
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scientist's
original

a straight forward problem

signal

visualization community
standard




effective, quiet, harmony
exposing detail
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ColorMoves

pin - splitting
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save / export

colormap

save image

1. visualization area

2. color scale selection
3. interactive data range
4

5

trash pins

. structuring and exporting the color maps
. resizing and saving



<ColorMaps>

<ColorMap space="RGB" indexedLookup="false" name="FloatPNG">
«Point x="0.000000000" 0="1"r="0.000"g="0.000" b="0.004"/,
«Point x="0.003890932"0-"1"r="0.000"g-"1.000" b-"0.000"/5
Pointx="0.003906191" "r="0.004"g-="0.000" b="0.000"/5
Pointx="0.007797183" "r="0.004"g-="1.000" b="0.000"/,
Pointx="0.007812441" "r="0.008"g-"0.000" b="0.000"/,
Pointx="0.011703433" "r="0.008"g-="1.000"b="0.000"/,
Pointx="0.011718692" "r="0.012"g-"0.000" b-"0.000"/;
Pointx="0.015609683" "'r="0.012"g="1.000" b="0.000"/,
Pointx="0.015624942" "r="0.016"g-"0.000" b-"0.000"/,
Pointx="0.019515934" "r="0.016"g-"1.000" b="0.000"/,

: ; Pointx="0.019531193" "r="0.020" g-"0.000" b-"0.000"/

Eloat Files lnstructions Pointx_'0.023422184" 0-'1'r-'0.020" 91,000 b'0.000" /.
Bowiload Examples (Pointx="0.023437443" 0="1" r="0.024" g="0.000" b="0.000"/
Pointx="0.027328435" "'r="0.024"g-"1.000" b="0.000"/,
Pointx="0.027343694" "r="0.027"g-="0.000" b="0.000"/;
Pointx="0.031234685" "r="0.027"g="1.000" b="0.000"/,
t COIOr map Point x="0.031249944" "r="0.031"g-"0.000" b-"0.000"/5
. e Pointx="0.035140936" "'r="0.031"g="1.000" b="0.000"/5
"r="0.035"g="0.000" b="0.000"/,
"r="0.035"g-="1.000" b="0.000"/,
"r="0.039"g-="0.000" b="0.000"/,
"'r="0.039"g-"1.000" b-"0.000"/5
"r="0.043"g-="0.000" b="0.000"/,
"'r="0.043"g-"1.000" b="0.000"/,
"r="0.047"g-"0.000" b="0.000"/,
"'r="0.047"g="1.000" b="0.000"/,
"r="0.051"g-"0.000" b-"0.000"/5
"r="0.051"g="1.000" b="0.000"/,
"r="0.055"g="0.000" b="0.000"/,
"r="0.055"g="1.000" b="0.000"/,
"r="0.059"g-="0.000" b="0.000"/,
"r="0.059"g-"1.000" b-"0.000"/5
"r="0.063"g="0.000" b="0.000"/,
"r="0.063"g-"1.000" b="0.000"/,
"r="0.067"g-="0.000" b="0.000"/,
"r="0.067"g="1.000"b="0.000"/,
"r="0.071"g-"0.000" b-"0.000"/5
"r="0.071"g="1.000" b="0.000"/,
"r="0.075"ag="0.000" b="0.000"/+
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«Pointx="0.035156195" o=
«Pointx="0.039047186" o-"
Pointx="0.039062445" o
Pointx="0.042953437" o
«Pointx="0.042968696" o
«Point x="0.046859687" o
(Pointx="0.046874946" o
«Pointx="0.050765938" o
«Pointx="0.050781196" o
«Pointx="0.054672188" o
Pointx="0.054687447" o
«Pointx="0.058578439" o
«Pointx="0.058593697" o
«Pointx="0.062484689" o
«Pointx="0.062499948" o
Point x="0.066390940" o
«Pointx="0.066406198" o
Pointx="0.070297190" o
(Pointx="0.070312449" o
«Pointx="0.074203440" o
Pointx="0.074218699" o
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Col tap gl Pipeline Browser
Color Map Editor.

Array Name: kineticEnergyCellSurface
Lock Data Range
Interpret Values As Categories
Rescale On Visibility Change
Mapping Data

0001 &
R
3 2 3¢

Data: 0.00112503

Use log scale when mapping data to colors
Enable opacity mapping for surfaces

Color transfer function values

Properties

¥ Delete

Hidden Line Removal
Camera Parailel Projection
Background
Single color B

@ color Restore Default

OSPRay Rendering

Export from ColorMoves - Import into tool of your choice




AT_KE_1520.0ng

imports into Paraview

<ColorMaps><ColorMap space="Lab" m(.x‘-cu‘cmw ‘alse” group="Interlinked” name=-Black / Yellow Orange & / Green
8 / Blue 1 / Expanded Hue 7*><Point x=* 1% r=*9.13725490196878433* g="8.12156862745098039"
5<"0.12649019667843137"/><Point x-+0.20325174927711487" 0="1" 12"8.13725498196078433"

0.12156862745098039" b="0.12549019607843137"/><Point " 0="1" r="9.976471"

0.94962° /><Point x="0.21762973074552416" 0="1" r="0.94 980392" b="0.989804" /><Point
=+0.23199771221393348" 0=*1" r="0.905882" g="0.94962" b="0.87451"/><Point x="0.2463656936823428" o
="0.866667" §u*8.921569" bu"0.835294"/><Point x="9.2607336751507521" os"1 9.823529" g="9.892196'

0.8"/><Point x="0.27510165661916136" 0="1" r="0.772549" g="0.85098 A nt

0.28946963808757065" 0="1" r="0.737255" g="0.819608" .30383761955598" o

0.686275" ="0.780392" b="0,686275"/><Point x="0 98° 1

*0.658824" /><Point x="@. 332573552:.027055s' =*1" r=*9.607843" g="0.791961"

0.3469415639612079" 0="1* r="8.572649" 824" b="0.596878" /><Point

0.52549" g="8.611765" b="8.552941"/><Poi ~0.37567752689802647" 0="1"

.533333" /><Point x="0.3908455083664358" 0="1% r="0.466667" 5="0.54902"
X=*0,40441348983484504" 0="1" r="0.443137" ="0.521569" ba"0.486275"/><Poir
1570.423529" ="8.501961" b="8.47451"/><Point x=*0.43314945277166367" 0=*1" I

0.493922% g="8.458824"

s
9.439216" b="0.435294"/><Point
(o

xa*9.4187814713032544*
9.411765" g="8.478431"

1% rs"0.011765% g="0.016686" b=0.101961" J>chaint
*0.5015226150643229" 0="1" r="0.066667" g="0.878431" 2" /><Poil 0.5124138514833451% 0="1"
7647" g="0.168627" b="0.321569"/><Point x="0.5233050879923671" 0="1" 64706 \r"B 235294
L4*/><Point x="0.5341963243213892" 0="1" r="8.235294" g="0.333333" ="0.501961"/><Poin
x="0.5450875607404113" 0a"1* r="8.298196" gu"0.415686" b #5.580392/><Point %D, 5559789715043 o= 1%
*0.356863" §="0.501961" b="0.65098"/><Point x="0.,5668700335784554% 0="1" r="0.439216" §="0.611765"
"9.729412"/><Point x="8.5777612699974776" o="1" .521569" ="0.717647" b="0.8"/><Point
x="0.5886525064164996~ 0="1* r="0.643137° g='0.831373" b="0.878431"/><Point x="0.59498981246260106" o0="1*
“0.780392% g=*8.92549" b="0.94902" /><Point x="0.5995437428356217" .929412% g="1* b="1*/><Poi
*0.5995537428356217% 0="1" r="1" g="0.976471" b="0.780392"/><Point x="0. aa?s%sssssnﬂs- o0s"1"
92° g="0.917647" b="0.509884"/><Point x="0.6796429942684173" O 0.74 02* 8.!31371'
" 0=*1" r="0.909804" g="0. 71:725 254902 /><Poin:
*0.7597322457013129% 0=*1* 1 g=*9.533333" b="8.168627"/>Point u-a 59077687141 77608"
“0.780392" g="0.376471% b="0.109804%/><Point x="0.8398214971342086" 0="1" Lanssa 9="0.250
.07451" /><Point x="0. s798anzzsseosos' * 3 7% /><Point
* 0a"1* r=
0.239216* g="0.031373" b="0. enu& /v(ann( x="1" 0="1" r="0.149 8.003922% b="8"/><Section
colorMapName=*Black® startIndex=*8" endIndex=*2" startPos="8" endPos="8.20325174927711487" startValues
1 ‘alse* startAlpha="1" endAlpha=*1"/><Section colorMapName="Yellow Orange 5"
="3" startPos="9.20325174927711487" endPos="9.20325174927711487" startValue=
true* startAlpha=*1* endAlpha: reen 8" startIndex
05249, 2032517«927711457-- endPos="0.49062137864530887* startvalues
flipped="false" startAlph: endAlpha=*1"/><Section colorMapham Blue 1" I
StartPos="9.49062137864530067* endPose", 5998437428965217" starsv:
startAlp! d: ><Section colorMapNsme=*Expanded Hue Y d
StartPosar0,5995437428386217+ endPosa"1 stariValue=rd endvaluesv1® f1ippede-falser startAlph

endAlpha="1"/></ColorMap></ColorMaps>




ParaView color editor

[

{Search ... (use Esc to clear text) | Options to load:

Presets v Colors

- v Opacities
- - Cool to Warm Use preset range
EEE T cool to Warm .
- S viarm to Cool
B O v o Cool..
D Cod and Hot

Black-Body Ra...

Appl
Import
Grayscale Extiort

Black, Blue an... Remove

Black, Orange ... Close

Tip: <click> to select, <double-click> to apply a preset.

><C op_spac mi
e/s\e1/s anded Hue 7+><hoint xar0"
b="0. nswswswsuuv-msmm sy ze;zsm.vznuur os"1* r=*@. x:nswanawsu::-

984
4992 87481073 patne x
SP1%69° barD. 898304 /5Potnt Fat0 2607306SASOTEEIS oera® rerb. 833629 9="0.890196"
0.27610168661716136" ox"1" T="0.772549" g=*0.85090" b="0.766863"/><Point
g 7255 g="0.819608 J29412-/><Poiat x="0.30383761955598" o
6375+ /5<Pount Xoro. 31020560108(3890+ %
1" r=+9.607843% gu"0.701961%

0.
0439216+ ber
220, (10600" b="0. 419608"/><Point xa-0.49062137864530067+ oav1® 3
x2°0.4996313786453009" 0="1" T 1765% g="0.915686" b="0.101961"/><Point
5nszzexsee«au 1 r="8.86666; 078 .2"/><Poi 19.5124138814833461 0ur10
11 6862 . 6" 0"9.206994"
Scpoine xor6.5341963203213892+ 1236294+ gard,333333" ber0. 501981 /2cboi
450875607404113% 0n"1% r="8.290196" 415686° b="0.580392°/><Point x="0. 5569787971594333 o=
5 196 6 2 ="9.611765"

9.5948981246260106% 0="1*

1%/><Point

9,9176477 berd. 609604~ /><Point x
784" /><Point 7196876199048652"
* r=*e.

“false* startAlph
3% startPos

7%
10 ondAaphas1o/s<Sectron colorhapNamso-Enpsnded Hoe 7+

ose"0,5995437428356217 endposaie stariValuss-de endvaluss=1® flippedesfalser startAlphas

endAlpha="1+/></ColorMap></ColorMaps>

import .xml or .json

7 Vellow Orange & / Green

Search ... (use Esc to clear text)

Array Name: v02
Lock Data Range
Interpret Values As Categories
Rescale On Visibility Change
Mapping Data

Ml Choose Preset

Search ... (use Esc to clear text) Options to load:

Presets Colors
v Opacities

3Wbgy5 Use preset range

E T T W ens/velow..
I o
E o

B G

S —
l—-—‘—"—- Preset 4
O EG
BFE T W s/ velow.. m—
- _ Yellow Orange... Remove
B E ek Yelow.. Close

Tip: <click> to select, <double-click> to apply a preset.




water and arid land

highlight area of concern

Communication Highlight second area
expand blue map to enable
clarity yellow highlight




Honing the data range bow fronts of interest

default in full data range focused data range optimal, task-driven data range




Finding the optimal data range

——————— = ERrve
40 41 42 43 M 45 48 47 a8 M S

—_—> 42.9-44.2 42.9-44.35 429-44.4 43 -44.6 43.1-45

- T VE—— e — - T - P —
40 A1 42 43 & 45 48 AT 48 40 S0 40 41 42 43 4 45 36 47 48 45 SO A0 &1 A2 43 A4 45 46 A7 AR 40 S0 40 At 42 43 44 45 &b 47 48 48 S0

The interactivity enables the fidelity of control.




Opacity control

control to highlight

FEIELRIER:
Fggisazidag

0.0

The ability to control the opacity of each color scale individually
enable one to focus attention without the cacophony of multiple colormaps.




M vellow Orange 8

- Blue 1

-Red Purple 1
-Red Purple 2
-Red Purple 3
-Red Purple 4
-Red Purple 5
-Red Purple 6
-Red Purple 7
G Purple 8

-Brown 1
-Brown 2
-8rown 3

-Expanded Hue 1
-Expanded Hue 2

-Expanded Hue 3

Expanded Hue 5
- Expanded Hue 6

Enables crafting a colormap to work across time steps.




}

~ Showing multiple variables™
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ColorMoves, showing the value of narrow data range identification within context

Focal points




Enable viewing of subtle data shifts, in varying ranges

top: ParaView customized data range

Mediterranean

ParaView cool-warm colormap

(“:’(\& )3

salinitySurfaceValue
6.000e+00 8 1.300e+01
j

P o Salinity, MPAS, COSIM, LANL

Structured colormap bottom: ColorMoves customized data range




Caution...

an example of too much two neutral colors and a
contrast on small features mellow green accent




W Yellow Orange 1

8 Yellow Orange 2

W Yellow Orange 3

W Yellow Orange 4
I vellow Orange 5
I Y o!low Orange 6
T Y e!low Orange 7
" v<ilow Orange 8

S Green 8

T R Purple |
S < Purple 2
R purple 3
R Purple 4
I << Purple 5
R ed Purple 6
N Red Purple 7
TN R ed Purple 8

How many is too
depends on the feature size.

If you must used ten,
start with the muted color scales




Or start with a wave map

~IYellow Orange 1
;Yellow Orange 2

" Yellow Orange 3
-Yellow Orange 4
-Yelluw Orange 5
-Yellow Orange 6
-Yellow Orange 7
-Yellow Orange 8

-Blue 1
e 2
G 3
-Blue 4
-Blue 5
s e 6
-Blue 7
-Blue 8
_Blue 9
Il slue 10
e 11

-Green 1
-Green 2
T Grecn 3
-Green 4
-Green 5
T Green 6
-Green 7
Ml Green 8

-Red Purple 1
-Red Purple 2
R Purple 3
-Red Purple 4
R < Purple 5
-Red Purple 6
-Red Purple 7
T R Purple 8

-Bmwn 1
T srown 2
-Brown 3




N Green 6
"W Green 7
Tl Green 8

-Red Purple 1
-Red Purple 2
-Red Purple 3
-Red Purple 4
-Red Purple 5
-Red Purple 6
-Red Purple 7
-Red Purple 8

-Brown 1
-Brown 2

-Brown 6
-Brown 7
-Brown 8
s ovn o

N :xpanded Hue 1
-Expanded Hue 2
"l Expanded Hue 3
-Expanded Hue 4
-Expanded Hue 5
-Expanded Hue 6

O r t h e I :xpanded Hue 7

Ml Expanded Hue 8

Hset" maps -Divergentl

. Divergent 2

-Dlvergent 3
-Divergent 4
-Divergent 5
-Divergent 6

. l Alternately Struct. 1 -

|. |.Color Set 1

“Color Set 5

/[l cotor set 6




and customize
the set map.

teIIow Orange 1
..Yellow Orange 2
jvellow Orange 3
-Yellow Orange 4
-Yellnw Orange 5
'-Yellow Orange 6
-Yellow Orange 7
_Yellow Orange 8

-Blue 1
-Blue 2
G 3
e 4
Il siue 5
e 6
-Blue 7
G e 8
-Blue 9
B 10
Tl siue 11

-Green 1
-Green 2
_Green 3
-Creen 4
-Grezn 5
N Green 6
icreen 7
Tl Green 8

-Red Purple 1
-Red Purple 2
-Red Purple 3
-Red Purple 4
R Purple 5
_Red Purple 6
-Red Purple 7
-Red Purple 8

-Bmwn 1
-Brown 2
_Brown 3

Brown 4

-Brown 5

Tl srown 6

halic oransy




W Yellow Orange 1

" Yellow Orange 2

" Yellow Orange 3

S vellow Orange 4
Bl \!low Orange 5
N v c!low Orange 6
B vellow Orange 7
I v<low Orange 8

b [
G 2
G-
s [
G e 5
e 6
e 7
L [
- 0
e 10
O slue 11

-Creen 1
W e 2
G reen 3
N Gcen 4
N Green S
N Geen 6
WliGreen 7
W Green 8

I o Purple |
R Purple 2
R Purple 3
N < Purple 4
B Red Purple 5
W Purple 6
S R Purple 7
B Red Purple §

o
s o 2
o 3
| [
T ;o 5
e own 6
v 7
- Brown 8

Beautiful isn't bad, it is an artifact of good design.




ColorMoves: Real-time Interactive Colormap Construction for
Scientific Visualization

Francesca Samsel, Sebastian Klaassen, David H. Rogers

S eliow Orange §

Fig. 1. Four timesteps of an MPAS—QOcean kinetic energy simulation is shown in the ColorM interf ColorM is an interface
that enables scientists to construct colormaps with contrast applied to regions of greatest mtarest It also promotes interactive
exploration of data through color. The ability to load several images into the i window enabl ists to colormaps
that are effective across time ranges, camera views, variables and more.

Abstract—The visualization of scientific data is both a science and an art, in which many tools are used to explore, discover and
communicate the information within the data. This process is increasingly difficult, as the size and complexity of data is constantly
advancmg Color is a potent tool In scientific data visualization, and has been well studied. However, color's full potential for

and d y i. Effective use of color requires a depth of understanding and experience employing
color and color { ips, in ination with tools to that kr into scientific visualization workflows. In this paper,

we present ColorM ani ive tool that p ion of scientific data through color in a unique and transformative way.

We discuss the power of contrast in scientific visualization, the design of the ColorMoves tool, and the tool's application in several
science domains.
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Thinking About Data by Michael G. Smith

Thinking About the Data

There are those times when you must
walk away from the faptop or white board

- scribbled with
scribbled with hotes'and equations and step.
;i past the'door into.the winter that seemingly.
goes on forever. You've stopped being
in the world of hard numbers:

spht ptht time z 2 thawed 7 frozen T_thawed T frozen S\ va T va satpor

0.0769 2.001 3,63099 0. 309386 0.37 0.39 273.36b 273.15°0,585291 274,077 o 122011
0769 4.081 3.63039 0.389438 .37 0.39 273.236 273.148 0.589556 274.842 0.118118
.0769 6.081 3.63039 0.36995 0.35 8,37 273.246 273.15 0.566755 274.847 0.0733239
+0769 8.001 3.63039 ©,357759 0.35 0,37 273,181 273,182 0.569191 274.831 6.9437773
-0769 10.001 3.63039 0,349923 0.33 0.35 273.241 273.15 0.575939 274.843 0.0734761

.0769 16.001 3.63639 ©,32981 0.31 0.33 273.237 273.189 0.560248 274.905 6.9
0769 18.001 3.63039 £.322922 0.31 0.33 273.203 273.121 0.555358 274.961 0.0
£.0769 20.001 3.62765 0.309036 0.29 0.31 273.268 273.15 8.555235 275.584 0.0
9.0760 22.001 3.63030 0.300036 0,29 0.31 273.191 273.109 0.561835 274,078
0.0769 24.001 3.03039 0.289841 0.27 0.29 273.245 273.139 0.563645 275.011
0.6769 26.00) 3.62765 0.269972 0.25 0.27 273.514 273.149 0.577842 275.691
©.0769 28.001 3.63039 0.28146 0.27 0.29 273.249 273.076 0.577632 275.013 0.0
0.0769 30,001 3.63039 0.289381 0,27 0.29 273,279 273.1 0.575983 275.032 .0
0.0769 32.001 3.63039 0.284852 0.27 0.29 273,284 273,103 0.578435 275.035 0.0
8.0769 34.001 3.62765 0.286197 0,27 0.29 273.314 273.112 0,57965 275.575 0.0
0.0760 36.001 3.63039 6.287699 0.27 £.29 273.313 273.129 0.57621 275.032 0.0

[}

0

0.0
0.0
0.9

©.0769 38.001 3.63039 0.288177 0.27 0.29 273.318 273.133 0.575894 275.024 0.0
0.0769 40.001 3.63039 0.288727 0.27 0.29 273.326 273.138 0.574939 275.625 0.0
0.3077 2,001 3.63039 0.389971 0.37 0.39 273.258 273.15 0.590577 274.876 0.121979
6.3077 4.601 3.53030 6.360999 .35 6.37 273.286 273.15 9.56318) 274.88S 0.0751647
9.3577 6,001 3.63839 ©.369745 0.35 0,37 273,238 273.149 0.569073 274.848 0.0728594
9.35 273.255 273.15 0.560586 274.859 8.0

35 273.234 273.148 0.575428 274.847 0.0725416
.33 273,255 273.15 0.567569 274.866 0.0
.33 273,238 273.149 0.567737 274.884 0.0
.33 273.187 273.106 0,556362 274,92 0.0

1 273,279 273.15 8553993 275.578 0.0

9.3077 8.901 3.63039 0.349978 0.
0.3077 10.001 3.6303% 0.349512 0.33 0.

12.001 3.63039 0.329978 6.31 0.

14,001 3.63039 0.329829 0,31 0.

16,001 3.63039 0.319149 0.31 0.

18.601 3.62765 0.399959 6,29 6

20.001 3.53039 0.399652 0.20 0.
22,001 3.62765 0.289942 0.27 0.29 273,277 273,15 056535 275,606 0.9
24.001 3.63039 0.280822 0.27 0.29 273.196 273.111 0.
26.001 3,62765 0.260044 0,25 0.27 273,506 273.149 0.
28.001 3.62765 0.269948 0.25 0.27 273.509 273.149 0.
g 30.001 3.62765 0.269947 0.25 0.27 273.504 273.149 0. X
.3077 32.001 3.62765 0.269956 0.25 0.27 273.511 273.149 0,575991 275.69
13077 34.001 3.62765 0.269961 0.25 0
13077 36.001 3.62765 0.269968 0.25 0
.3077 38.001 3.62765 0.269969 0.25 0

.27 273.516 273.149 0.575397 275.70:
.27 273.518 273.139 0.576099 275.71
13077 401001 3.62765 6260972 .25 0.27 213.512 273.149 0.57693 275.685 0.0

3 0
5
.27 273.513 273.149 0. .697
2
1

3.63039 0.389984 0.37 0.39 273.267 273.15 0.602746 274.879 0.122006
3.63039 ©,369997 0.35 0.37 273,28 273,15 0.561741 274,883 0,0751604
3.63039 0.369748 0.35 0,37 273,238 273.149 0.574359 274.837 0.0728649
3.63039 ,349983 0.33 0.35 273.257 273.15 0.561388 274.855 0.0753538

Drawn from the work of the NGEE-Arctic research team, LANL




