Web-based Geovisualization
and GeoCollaboration

Robert E Roth, Alan M MacEachren, Anthony Robinson, Etien Koua, and Gene Lengerich

reroth@psu.edu | maceachren@psu.edu | arobinson@psu.edu | elkoua@gmail.com | elengerich@psu.edu

GeoVIS'I;A %

enter

www.geovista.psu.edu


mailto:reroth@psu.edu
mailto:maceachren@psu.edu
mailto:arobinson@psu.edu
mailto:elkoua@gmail.com
mailto:elengerich@psu.edu

project home

PA total - 79354
PA rate = 61.2

Rates of Colorectal Cancer incidence, by county
All Races 1994-2002

Select Cancer Type

[Colorectal ____[~]
Site | All Colorectal n

Gender | All A
Race |AllRaces |~
Age All ages v

Stage
Period [1994-2002 [~

rate = incidence count per 100,000 persons

Classification | Quantile v| classes5 [+1

. PA Cancer Atlas

Q

Count |Population
518 801,717
9,390 | 11,676,746
506 656,638
1,247 | 1,654,797
287 446,092
4 (4 2,287| 3,306,811
population in millions Toe| iion
. 71,
Philadelphia county Population 1994 £4.3 4h3 Sa:3 2681 __863,08%
B White 836302 WM Black 670833 WMl Other 61465 [ AIl 1568600 61.3 59.1 63.4 3,174| 5,298,961
.. Age Femile 61.5 57.8 65.4] 1,02 1,537,647
Tl Hi d County 65.9 2.3 69.7)  1,291| 1,400,022
60 - 79 il 767 57.7 102 57 54,504
40 - 59 65.0 59.2 714 an 530,218
zg : 3; Centre | | 52.1 476 56.9 502| 1,214,956
e masmassEssaT e Chester 56.2 53.8 587 2,015| 3,797,562
320 160 160 320 Clarion 645 57 728 m 376,923

population in thousands

welcome to the G_EX Portal the geovisual explication portal

login  upload artifact  about

collaborate

MesH

Tag Clouds

PubMed abstract set

disease outbreak avian influenza influenzi

influenza viruses  chick embryo  antiviral agent

3. G-EX Portal

Bhutan h5n1virus  cellline  base sequence  world health  h&nfinfluenza  human influenza
viral protein united states species specific
Myanrnar = ~ = n
bird flu hong kong avian flu virus strain middle aged risk factor virus infect
i test viruses test
viral wild bird  influenza outbreak  public health sialic acid
yanmat riskassessment  virus disease  gene segment  immune sera  mdckcell  avian species
Tags: (U One (&) Two (U Yahoo (. MeSH Sort: | DescendingCount -~
974
| sovems e — Gl £
bty -Nov12007
avian influenza disease outbreak h5n1virus influenza vaccinated honi influenza antivirlsgent
base sequence develop countries h5n1 vaccine Infernational CoOperation  Virus nfect "R Meses e nseie s
2 0 [t Descending Count - A = | v
ey i Tags: U One (& Two U Yahoo (U MeSH Sort | ing Count RankChange: « [l = M ~ W +100 |
I From country 9 a
Set term frequency threshold: 0 4
Choose filterinterval: 3m  &m  Sm 1y Max (V] Update Document List  Filter Selaction Nov/2006 - Nov/2007 | PubMed
7 % 18 articles returned. Current page results:  1-i4
i 2 - i ] M M M 3 _ N i _ More like this Place(s)  Abstract Date Title Author(s)
tore ke this fract | 02006 Awan influenza, Indonesia--update.
|| _More fike this | (_Places ) (_Abstract | Oct2006 [Devalooment of attenuated HSNI avisn influsnza vaccines using reverss aenatic tsch... T Odsairt

“ | More like this | Oct 2006  Outbreak nevs. Avisn influsnzs, Indenesia--update.

(] | Morelikethis | ( Places | [ Abstract | Mar2007 Susceotibility of hichly pathosnic A(HSN: ) avian influnza viruses to the neuraminida... 16 BarR Shavi
|_Morelike this | (_Places | [_Abstract | Nov 2006 Three Indonesian clusters of HSN1 virus infection in 2005 KH ChanG Samaj
|__More ke this (CAbstract | 1an 2007 Identification of A/MSH1 influenza viruses using 3 sinale aene diagnostic micreamay. DM DankbarD

di a=m (<] - = m - 7 1]







An ag-greg.ate web of

connected data sources

and services



Participation Usability

Design ‘
Convergence Web 2 O

Economy
Remlxablllty Standardtzatlon

image from Jodo Rufino




PA total - 79354

[ g EFERYM =l PA rate = 61.2

PA Cancer Atlas
disease: colorectal & prostate cancer incidence rates :
source: PA cancer registry, 1994-2002
design inspiration: State Cancer Profiles

———— — A B < -

rate = incidence count per 100,000 persons

Classification | Quantile E] Classes
Add another ! .
map & plot 30.6 54.759;_ 76.7

Pennsylvania Population 1994

ol

. White 1077:? W Biach: 1198702 Other;9608: Al 72166050 County Rate |Lower Cl |Upper Cl | Count |Population i
ale emalie
Adams 60.4 55.3 65.9 518 801,717
60 79 Allegheny 61.4 60.1 62.7 9,390 | 11,676,746
40 - 59 Armstrong 58.9 53.8 64.4 506 656,638
20 -39 |Beaver 56.4 53.3 59.7| 1,247 | 1,654,797
llllllllll]lllllllll]o19|Illllllll]lllllllll] [Bedford 52'3 46'3 58'8 287 446!092
IRerks =i 401 R7.A 476 2287 2204811
populanon in rnllllons
Philadelphia county Population 1994 : :
B White 836302 W Black 670833 B Other 61465 [ All 1568600 M OV'e Cl ' P5:
Female [ — . . . .
S Hige caunty  Clip #1: Dynamically Linked Views
60 - 79 e o . o o
4059 Clip #2: Statistical Graphics
20 -39
| §§ DM = = e et et e ) ll | o R R R AR A lll 0 19[' LI I B I | lllll FREEDERR] C"p #3: COmPar'son Of MU|t|ple Maps&P|Ot5

320 320
poputauon in thousands




Clip #1: Dynamically Linked Views |

Pennsylvania Cancer Atlas GeoVISTA

PA totol » BSEZ

/‘[) E FA rote - 80.5
L\_ \_ A Rates of Colorectal Cancer incidence, by county
AllL R 5 1995 - o
Select Cancer Type L Races 1 2 | »:i®
| Colorectal v
Site All Colorectal v; -
Gender A8 v
Race |AlRaces w -
Age |Alages v : g
Stage Al stages ¥ E &
, = 3
Period | ! - r g .
rate = incidence count per 100,000 persons t -;‘.r"
| ;
Classification v  C(lasses 5 | 0 0.6
. dw vom ol snl v Badow v o . .
Add another ! T
5 11.8 15 | b4 ;
map & plot 1.8 515 = 1!; .6 §7.6
County Rate  Lower CI Upper Cl | Count Population |
adams F_" 810 s6 80.1 s3| 85005
Allegheny 63.1 5 4 671 1088 132280
- | - 1 -
Pennsylvania Population 1995 Armstong {2 378 o2 A
B White 10777247 WM Black 1215372 WM Other 205850 [ All 12158403 Beaver <1 575 483 e8s) 139, 18748
ale Age | Female Sedford o 54.2 3.9 78 32/ 49,185
' Berks %5 823 676 24| 387193
Blair 665 844 0.7 19 131,807
Bradford ‘ 453 09 851 32 62,402
Bucks I 634 568 70.7 EE R LX)
. Butler B esol  sial 7l an1] 15415
L ‘ 2 Cambria 519 a6 63 13 159,593
PONatni 2 iy Cameron ! llo Data  MoData Mo Dats 6 6,106
Carbon L 5.7 41 A 45 58,620
Centre ! 635 7 816 63| 131,951
Chester JET 61 4 536 70 126 402,998
Clarion 5_0_,:4‘ 31_9 ‘ 769 3 'lZ 387




Clip #2: Statistical Graphics |

nia Cancer Atlas

GeoVIST

»5

Pennsylva

Rates of Colorectal Cancer incidence, by county

E,

P4 totol - 3J97
PA rate = 56 &

All Races 1999 L
Select Cancer Type Ul Races 1 A P o*
} Colorectal v E 2
Site All Colorectal  w |
— — z
Gender| 28 v =
Race |AlRaces w
Age Alages | v
Stage | Al stages ¥ = g}"
Period v . - &
s
rate = inctdence count pevr 100,000 persons - 7
- )
Classification Quantile v | (Classes 5 w 1 - 8.7
. woms solamaloied womevs s mr 0 .
Add another | | !:_
P 9 0.7 57.6 3.7
map & plot I3 19.6 50. 'M . 68.6 &
County | Rate  Lower CI Upper CI | Count Population [
Adams 729 57| 924 i 90,365
Allegheny 59.8 56.1 837 10000 1287247
- | -2 2 3 2
Pennsylvania Population 1999 Arpaong d 243 24 48 22, 7238
B White 10734563 WM Black 1279925 WM Other 249297 [ All 12253805  |Deaver ! 578 £ 885 144, 182592
ke Ao | Female Bedford 504 341 73.2 31 49,355
»e 80 Berk: I 6146 543 6%.7 0 370.942
60 - 7 = Blair 1 568 *£e 70 o5 126 763
40 - 59 Br adford Y a5 80.2 a4 s270
B | Bucks 59 8 53 7 e 8 %1 593,647
PR N == & et | ’ D & | - . | »
rr T L e e 1 L B B T T 1 aqﬂer - ‘9?_?,. ?g'_‘:-. - ’f_ 1_3.3_ ]_:’Z“Q_:é
2 1 o 0 1 2 Cambria 89.0 8.2 g6 1%2) 153912
population in mithans Cameron | loData  MoDsts  HoDats 1 6,134
Carbon it} 831 “z it 51 58,84
(Centre ‘ 418 0.6 56 + 135,315
Chester 3l 514 He 589 08 428,055
Clarion ] 553 b4 819 7| AT




Clip #3: Comparison of Multiple Maps & Plots

Pennsylvania Cancer Atlas GeoVIST

PA totol « NN

e Rates of Colorectal Cancer incidence, by county
AlLR s 1998 o %
Select Cancer Type Il Races 1998 5
' | Colorectal - -

Gender | uj _v
Race AR R;_c_»;s _T ‘
Age Alages | v . -

Stage | Allstages ¥ - ' = B 3?
Period :_ . | - - / _ 1_ .W;av

Site Al Colorectal v} - -

rate = incidence count per 100,000 persons 3
- ."J .. o
Classification Quantile v| Classes 5 v | 0"
- R T .
Add another : I—
map & plot 2.5 54.7 61, :51 na

County ‘ Rate Lower CI Upper C1 | Count Population |-

Adams &1 534 88 2 66 8907

Allegheny j 630 55 2 87| 1078 1,295,026

Pennsylvania Population 1998 ATstrong d o0.8 4‘3 .‘. - 2 2 .99

B White 10745439 WM Black 1262645 WM Other 237568 M All 12245672  [Deaver . 83.3] 537 46 1%, 184313

Male Age | Female Bedford 456 302 67.8 28| 49,561

+n 80 Berks 621 548 70.2 4. 367.082

60 - = Blair 754 628 903 127 130,515

40 - 59 Bradford a3 32 66.3 >4 62,950

W e 110 Bucks B &5 3 63 723 378 588,475

Ly TR : ‘ : : :

rr T T TIrrr+| rvryrrrrrey 1 a‘!ﬂ.er - ‘ _°_! _1 - .S_Q_':'_ - _735_ _!‘_f_)_ ‘_71.)_2‘?

2 1 o 0 2 Cambria 114 85.8 853 7%.3 144 155,678

POpNate abics Cameron | loData  MoDsts  hoData 3 6,112

Carbon ' 75.3 871 % % 58,816

Centre ‘ 550 423 719 S0 134,657

Chester 627 52 711 P 41059

Clarion 783 55 1093 7 4L




PA total - 79354

[ g EFERYM =l PA rate = 61.2

PA Cancer Atlas
disease: colorectal & prostate cancer incidence rates :
source: PA cancer registry, 1994-2002
design inspiration: State Cancer Profiles

———— — A B < -

rate = incidence count per 100,000 persons

Classification | Quantile E] Classes
Add another ! .
map & plot 30.6 54.759;_ 76.7

Pennsylvania Population 1994

ol

B White 10771264 WM Black 7798702 WM Other 196084 [ All 12166050 County Rate |Lower Cl| Upper CI | Count |Population i
Male Female
Adams 60.4 55.3 65.9 518 801,717
60 79 Allegheny 61.4 60.1 62.7 9,390 | 11,676,746
40 - 59 Armstrong 58.9 53.8 64.4 506 656,638
20- 39 |Beaver 56.4 53.3 59.7) 1,247 | 1,654,797
llllllllll]lllllllll]o19|Illllllll]lllllllll] [Bedford 52'3 46'3 58'8 287 446!092
|Berks l 60.1 57.6 6.6 2287| 3,306,811
PDPUIUUDH in m""m lpiain L7 A 312 717 1 012 4 171 207

Philadelphia county Population 1994 ¢
BN White 836302 W Black 670833 [l Other 61465 [ LIVG D emo:

Femal . :
or? o http:.//www.geovista.psu.edu/grants/CDC/index.html
60 - 79
40 - 59
20 - 39 52, : 56. 1,214,956
w1 Chester H 56.2 53.8 587 2,015| 3,797,562

lllllllllllllllllllll lllllllllllllllllllll
320 320 Clarion 64.5 57 72.8 273 376,923

poputauon in thousands



http://www.geovista.psu.edu/grants/CDC/index.html

Health GeoJunction

disease: avian influenza incidence & mortalities
source: PubMed
design inspiration: HealthMap.org & GISAID Epi Flu database

raphic Heiarachy

1Za influenza virus influenza vaccinated =
' influenza viruses " chick embryo  antiviral agent  poultry di virus replicated
Bhutan ; C h5n1 virus cell line base sequence world health h5n1 infl za h infl za
viral protein united states species specific infl a pandemi pandemic infl za
R R - V &= bird flu hong kong avian flu virus strain middle aged risk factor  virus infect 1
monoclonal antibodies hemagglutination test reassortant viruses neutralization test
viral inati international cooperation wild bird influenza outbreak public health sialic acid
Myanmar 40 g risk virus di gene segment immune sera mdck cell avian species L
Tags: ./ One '* Two ' Yahoo ./ MeSH Sort: | Descending Count -

0 974

| Set term frequency : 0

&

Filtered PubMed abstract set published between Nov/2006 - Novi2007 about Indonesia

avian influenza disease outbreak h5n1virus influenza vaccinated hSn1influenza antiviral agent

e esdaie  Ascwed Sl il ety

base sequence develop countries h5n1 vaccine international cooperation virus infect

o wessns | b ey wEemems AR AN SRA  MEIACAR  MerwAcecs MM e sy s s ey

PSP OO PSS VOSSOSO S O S5 SISO S L O —————
Number of PubMed Abstracts Indonesia i s i il i, Mokl i i s, G sy | Wi ki | i i | e e ata
14 PubMed abstracts about
Indonesis in selected date range.
First event: Nov/2005
Last event: Jun/2007
Click symbol for event details.
1 Tags: ' One & Two _ Yahoo . MeSH  Sort: | Descending Count ~ | Rank Change: & | = v +100
About couniry 9 Lestesteb Caont i) LB B Rl |
Bl o coutr 0 5
Set term freq y : 0 A o
Choose filterinterval: 3m  &m  Sm 1Y  Masx V| Updste Document List  Filter Selection Nov/2006 - Nov/2007 | PubMed AbstractList = Annotations | Document Details

Articles for dates Nov/2006 - Nov/2007 about Indonesia and related to diseas outbreak 14 articles returned. Current page results:  1-14

" s i _ i M M . 3 : a More like this Place(s)  Abstract Date Title Author(s)
|_More like this | ace \bstract | Oct 2006  Awian influenza, Indonesia--update.
Il Maralike this | | Plares | | Ahstract | _nct 2008 D of A HSNT suian i \isinn ravarsa nanatic tach T Odanin

Movie Clips:

Clip #1: Split Proportional Symbols & Temporal Filtering
Clip #2: Tag Cloud Filtering
Clip #3: the Abstract List View




bee it oo Vpactoe

Clip #1: Split Proportional Symbols & Temporal Filtering

Loy Chussds bl Gaogrmphe Ihererchy CORMa s CaOFraphe larnchy

Putdled abadracta redaded o "Avuan Fle™ 3550
disease outbreak avian influenza influenza virus influenza vac
influenza viruses chick embryo antiviral agent poultry discase virus r

hon1 virus cell line base sequence world health hent influenza
Tags Oaw * Tw Yshoo e SH Sont enavedog Ceves

Sot tarm Srrguency throshols: |

Apats itars Place

FIDered UGS A0S ALT 50T PADeSIOS TaTareen F oty 700 T - NoW 2007 450

Iseas threak avi nflus nMuenza vaccinated antiviral agent wo
) unite mfiuenzs pandemic h&nt influenza bed flu
Tagn One . Iw Yot oo M Sie Sort wanavdoy Cuned . Hank Change 100 A
SOLDerm MoguencCy U eshole 0
. .

lag ey Alstrmit

" o this Abstemct
Masre e U5 Abstrar)
"ore Wee thie Absteact
More e Hhie Anstrart




Clip #2: Tag Cloud Filtering

WA Caan et bos

- Toy ande ettt Gaographi ersrthy CORNIVE B St OFGr aeh nrachy
» 28 Pubied abuiracts refeied to "Avian Fiw" 3550
e f.';’. disease outbreal avian influenza influenza virus  influenza vac

e - influenz» ! ' » agent poultrv disoase virus r

t } = = N, h5n1 vir Tag cloud derived from PubMed dataset offers a variety of tools for
=] ; oW ":' i ¥ searching and Tltering entities.

b Tags Oaw f T Yot oo Mo SH Sort Sy Y-

. % Sot tarm froguency threshode: O
Lmgund -8 B a LY.
AN > Appty tibere: Plave
n A -
Senod Fabited Abctsact , 2 FIROred PUDASD MOSIACE S4T DUDESAOS DaTwodn f ety 2007 - Nov/ 2007 S50
N 4 » w
; d $ diIseases utbreak aviar ffluenza InMuenza vacecinated antiviral agent wo
{ - o ot £oed 7
a 57 snza virus united states hont virus influenzs pandemic hént influenza berd flu
| - . e
5 ) . 25
| { ' ol ol Tage Oaw s Twe Yahoo M 5 Sort wrmordoy Coowd limak Change: +100 |} A
| b { - R 3
" y 3
" * Y. $ -
| 1 P W T-5 ¥
pd= B O . - SOt WM Noguency Unoihode 0
- | N a 1 v | . -
A - S—— s
PRy PSS —— Pobttad Absbract Linvt Arvertatin Dt sows ot Ow e
Articies for debes Fab/ 207 - Naw /2007 T30 scticles retumed. Curreet pege resuits )% - . 20w -

Moarws Nhe thes Pl ol w Abes

Trash Date \
e W th Awstrect
Mure e Do Abstract -
More e thin Adarract
Mure Wvw 1h4s Abstenil

Mure he Hhiy




Clip #3: the Abstract List View
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