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Visualization of Water Quality Data for the Chesapeake Bay
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Abstract

W cdiscnss a visushanbion sysiem lor Lhe comparson of sun
ilutesd ond me redl waler gualily Ulie syefem extend
SCIAT (Site Characienzation Interactive Heseirch ookt |
system originally developed at the N3SF Engi-
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1 Introduction

Wasageiment of eavieonimental auality w ilies mialvses ol
comjdex processes which often dely direct isight. The lield
[ “envimnmential modeling” has evolved o ald in the anal
vy ol complex e and waler pollntion problems

v nomerical mode] shonkd yield ootpot that sgress witl
rrabione. Uomparative vespalimation of observatsons and

el omtput peesenis II.I.|I||-|-' chiallenges due to the fact
Lthai the servations, = nil time
11} I|-'|-|.||:. Jir mant incido with 1l
Fr whisch m mipat 15 given. YWedo not

oleervations onis st @il thie fiecessary (mbict
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Am ompgoang stndy ol fhe Chesapeake Bay presents an wieal

slmdy for research in 303 visnalzation of modsl-daia compar

isona. The model [2] simulates 22 environmental parameters

g aalmody, tempsrralure, and dissodved oxygen, Compala
tions are made on a 310 gred centemmg approommatedy 4,000
griel cells. Typ similations encompass one year and poo
ifwce approcemately 17,000,000 compotations of eech van
ahie

2?2 \Visualization Software

We have extended SCIRT II! For minslel-data «

SOIRT assumed] that dats ssts were given on strmct mrod

el url-cl-_ |.||I it s e o EA ] ||.|--| L3 suljRp=re I
lmear coordimates. Visualization techinugiees snchide Cwltmg
Planes, MWoncabes, and Poird (lowde :I' SCOIRT ervenies
[ocik-ap tables for vamous color maps dimmg motahzation
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| ool Ll color .

wnd function valoes
ol the dais i= 11

Whesreis parasnefer valses i the arginal SCIRT sy ELem
ke associiled with grd poanls, Lhe parameter valves for the
Chesapeake Bay data nre sssocinieel with grid cells [hexah:
rad volames], Therelore, all previouns lechnmgnes have heen
melithed] b siipport cell-ceniered data

3 Underlying Structure

| e masdel omipet 8 given lor corvelinear, hexsbed ral oslis
r“-.- [ Fug 1k with its eenlposl
= oA vector-valued parameler Pl nascciated with 6 and

A cell's datn, nssmicisied

Liome shep b | in lwlian davsh, The coordinates are Magiivds,
lattimnde, and depth. Cnly ome of the constituents of F; i s
shown at time step r
[he ohsstvatoms afe scallered throwghoul the Hay for
w, Parameters are measared al varoms depth
weiliedl by w bengiiode-latitode pacr and
fils" specifies ane of the constiisents
ol a vedlor-valied paraimeler
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4 Probe Files and Preprocessing Steps

When & mods] suipat file for tme =lep = =8 read, Lhe corre
miling coEstitisal s “poole e 15 pesd 0. Lhaly
lving in Lhe aser-specthed Lime mierval i- — &, T4 ¢]

on
lifered
nes th [l el
i |E Wlien
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anbed (w, o, w ) parameter faple 15 used 1o

cmpaie a weighl based on spatial distamce

bhe dabim's asso

5 Rendering Techniques

| here are thres prncipal techiogues for rendening Ui
probes: displayiog probse owtlines, displaying points along
a probe, and dsplaying cells comtaining s least one prods
Eatmm and Cheir observed, weighted dala. Une can combunes
thirs
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5.1 Probe Qutlines

I'he prosbs omtlines are sgmares swepl i Lhe deplh “di

rection” [or a partscular longiiede/latitude location. 5 he
-

square 18 ewepl ami the probe’s minoonm to maximoom Flaare 28 Sealed Point Chods visunlasd witl lippedd probe
|l'|_|'|| willi & crose section al each datwm’s ||-|||| pamls,
Sroe (e time sieps psed o Lhe nomerical simolatwon d

el e I\.'\:'I|| '|:l Liriies |_--.u:..|..| il olbissrvilsishs, we

ir acheme to mdicate “lmme distonce” when remder
mg madel ootput | plerrvations simeliancously. Frobes

with time valn

I-||:||.. with a model's
rollecied bhefore v have o higher hlm
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senling parameler salue=s. A white line ia drawn tlhiroegh the
ahes Lo pnadicals s lvily
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prester Lhan that of the numerncal mocs|
this inconswslency, we have mplemented s sclses

playe oily those pomnis Bring wiihin a cell (P, 2)

Another method shows the probe poinis as well as the
oA E= This miethod aids the user in detoermi e h

Fs4 L Ersis nils tor whisch Lime =] ! il 1]

5.3 Cell Probes

Wherens the pi
1hi= Lol L TIEA ] hEtier &
b angd enastdel o
lensd one peolse daliiin = ceaderesd s 6 wirelrase,
with respect to its simlsted data value and ihe colormag
| he probs data m & cell are weighted and & vwelghbsd averapg:
ie displayed at the centrond of the cell; s mze and shape s
determinest by the number of poiis within the cell and s

| to allow T [

(EITR Wi ell cont nE il
il Figmre 1; Cuiting Planes witl ol pEinis utie] b anil

s ween proky

¢ 1& detormined biv dhae Wk il averaps (Fig. 4



Figure 4: Wiredrames of Chesaprake Bay with c=ll probes

{wedighilier] with P i Tammie )

5.3.1 Probe Data Shape and Size

| bere may be many poimis thal le within o single cell, Sinee

it = et ant Lo kwiow how many |-|||||| .|-|'..| g fpee] Lo
COfm e thie awer hjgd OVET & d dF, thie wmnlsee s |||-||l.||- |

W mse beons [§] to de s sines the color is dedicated o the
fanction value, For cells conlainiig s than sin pomis, we
ine Hlal-ahsded hexabedra, scaled wth respect 1o the mumber
ol pounts, For cells containg belween six and ten poanis
we e pealed occtahedra. For cells contnining maore than e

painis, we nse scalsd, hollow cvlinders.

5.3.2 Function values as weighted averages

Sinoce there can e muliiglke ;-r--lu dain in o BiHEM 11, Tine

trt ayeraging schemes have been de l\.llui. I. We use Llures
Ll ||'I||I|I||_ 2oliE s RVEEREINE L En faiir ul e :|_'||I||||_ bl spa
Lind wesphling Fig 5o amd 56 allestrale ke hrsi dwo
schemes. The first scheme stmply averages Lhe data, 1.

1
cissdering all dala b the Uie mterval T — &7+

'l sevond scheme weighis the data with pespeect to jis

distances {rom Lhe {une step, 1L
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Figiire 5 (a) Averapiep nsing o finite ®tims wisndow ik
Wistphiing msimgE hal fonction amd finite Stime window
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Figure #: Meathod | probes



Fhgige 7T e TEHETRE T Minlciihes vissaliged with i
peinls

5.3.3 The Difference Method

Hather than leitimg the con’s color represemt the function
valie, we et ik o PresEeml the [skhsmlata ] dilference. We oo
Jrits Ehe diffiers Tis hetween the cell-aw I.|.|l_-'\-c| by |Ii|||..||
dats anad the mode]l outpul, divided by the masimam diiler
e [he preat wdvantags of this rendering method = tha
ihe wser can clearly == Lhe regions where model ouipot and
obssrvalions strongly ngree or dizagree | Fig. )

6 Conclusions

l||| al 1||| |'F| I-|r|h| | fini i bivills HIN Fis =i -'| COCHELT ||I|~ 11||||'|
LTI R Plages amd Volime Head rigig e ||||||4|1| 8, Cplttang
Planes works well with any niethod. Voluge reidenng tech
nigees | Minicodes and Poind Clowds) tend o obecure i
probes; this can be rectibed by tsmng transparency (Fag. T)
or by reducing Lhe siee of the volume primitives. Generally,
oply & few fides are read n at a time =0 the resnlting pacturs
= net foo crowded apd ihe probes are close (with respect to
LiThe | Nis ihe time ELED

I'hes program, develope d omn an S0 Indige® Extresie
workstation with o 150 MHe processor and 64 Mbyies of
main memaory, renders the data m oreal Ume, consdenng all
TR FilgE NIw i heml

T  Future Work

[ h=e :'ln.' il ||,||:'||r [Tl ||.|||_|. il ri-ﬂd a kot Trom & |'|'-' =i
lated simmlatesd] valuss, Nevertheless, due to the natare of
AVEragIng. | b r||||;||| miat e ||.|.|l-'||| In A remidi |i||,¢ l:||||- (k]
ing a false mnpression ol agresmenl [herelom, we plan Lo
addd more comparitive melbhods, sech a2 deplaying the max-
imum absoluie deviation of simulated values [rom known
prohe data;, or the mierval that the probe data in a singls

cell range over
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