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Petroleum E&P 
 

The Pe troleum E xploratio n a nd Produc tion (E &P) ind ustr y has significant i nvestme nts in 

business a nd w ork process applications and da ta stores. Today's integra ted tec hnologies 

are providing solutio ns that p us h da ta and applications o ut o f isolated caches and i nto a n 

accessible corporate arena w here the y ca n be p ut to w ork for a variety of project types 

and w ork flow s. This paper discusses current problems inhere nt i n Web integra tions a nd 

suggests solutions i ncluding ble nded str uctures, G IS-enabled portals, and G IS- Web 

service options.  

  

Obstacles to Application and Data Sharing 
For more tha n a ge neratio n E&P users have perfor med co mp uta tionally i nte nsive tas ks, 

and, therefore, acc umulated imme nse a mo unts o f data. T hese have foc used o n 

Geoscience applications, w hich include Data Ma na ge me nt, E ngineering, Geology a nd 

Geophysics. Ma ny E &P co mpa nies realize the value o f p us hing da ta o ut o f indepe nde nt 

caches. B ut i nte grati ng these datasets across the c orporate intra net is a challenge because 

accommodating the massive amo unts o f data for these exc ha nges requires that clients 

take o n fairly major application developme nt.  

 

The most pop ular architectural compo ne nts of a corporate data s haring sys te m are a 

desktop co mp uter w ith a GIS a nd third party Geoscience applications, servers that are 

data w arehouses typically linked to des ktops, a nd brow sers that s upport Web services. 

Desktop, server and w eb access are syno nymo us to fro nt-office, back-office and services. 

Petroleum w ork flow s are, how ever, often i nterrup ted at the interface betw een the 

desktop a nd the server, or the fro nt- a nd the bac k-office. For exa mple, a person be gins 

w orking in ArcInfo or ArcIMS, inte grates or brow ses data, and the n moves aw ay to o ther 

applications to access third party Geoscience i nterpretatio ns  tha t are ofte n no t G IS. T hese 

applications are often located o n separate platfor ms, s uc h as Linux, or o n sys te ms tha t are 

no t readily inte grated beca use the y rely o n data import a nd e xport functio nality ra ther 

than direct co nnectio ns. T he efficiency that users gain in i ndividual applications is lost 

w hen the y sw itch fro m o ne desktop to a no ther. Ideally, the GIS des ktop e xperience 

sho uld inte grate sea mlessly w ith o ther applications and s yste ms so the user ca n perfor m 

tasks i n an uninterr upted w ork space.   

 

Consider the geoscientist w orking in ArcMap tha t selects data, exports it to a gridding 

and co nto uring pac ka ge, a nd moves o nto or stays i n the third party Geoscience 

application. After the conto uring is co mpleted, o ut o f habit, the user continues using that 

third party Geoscience  application. T hat tec hnology o fte n w ill not s upport access to 

valuable data suc h as satellite imager y or p ublic domain cul tural data ; for e xa mple, it 

does not allow  the user to create  G IS overlays upo n Geoscience data interpretatio ns. 

Further more, additional data ho used o n the des ktop ma y not be easily linked to server 



applications other tha n b y a n import/e xport tool. T his can be proble matic for ma ny types 

of tas ks, suc h as perfor ming inves tiga tive w ork over large geograp hical areas. 

 

These disjointed w ork process me thods are attributed to legac y applications a nd the 

traditional practices  of indus try users.  T his is usually the result o f lack o f geospatial 

inte gratio n in a n i nd ustr y tha t started to process very large a mo unts of da ta more tha n a 

quarter centur y ago.  Data processing ba ndw idth i n legac y s yste ms limited users to data 

sets commo nly a t the project level, and most o fte n in local or un-projected coordinates. 

Database and ne tw ork protocols for clients and servers also limit data availability. For 

exa mple, AS CII file import/export or so-called half-links  among da tabases are limited. 

Culturally, the historic separation of da ta processing a nd carto graphy be tw een 

infor ma tion tec hnology ( IT) and drafti ng departme nts has made it di ffic ult for E &P 

syste m users to bridge the vastly di ffering req uire ments of da ta calculation a nd display. 

In addition, geo grap hic location w as not used as a ke y to data processing a nd 

ma na ge me nt, so tha t ma na ging vast spatial datasets beca me very difficult ; there fore, 

w ork flow s w ere sectioned into discrete processes rather tha n s ynthesized i nto a holistic 

inte gratio n. 

 

Problems occur w ith separate s yste ms that are diffic ult to locate and use, redunda nt data 

and w ork tasks, a nd difficulties in creating da ta set relations hips.  For exa mple raster data 

fro m seismic s urveys are typically stored in discrete files rather tha n i n a relational 

database because the tec hnology to process vast ima ger y in relational databases is 

relatively recent. Innovative tec hnolo gies need further develop me nt be fore the y are 

trus tw orthy, a nd w orkflow s of remo te sensing a nd seismic processing thus remain 

separate. 

Strategies for Achieving Interoperability  
Tools 

Interoperability is the ability to e xcha nge a nd use infor ma tion across a large, 

hetero ge neo us ne tw ork made up o f several local infor matio n s yste m nodes. Faster 

hardw are and modern so ftw are and Inter net technolo gies provide options that improve 

speed and accuracy o f data access; stora ge capacity a nd richness of da ta ; a nd 

complete ness a nd co mplexi ty of a nalyses. To ma ke these sys te ms co me to gether in a n 

easy to use for ma t, it is essential to geo -reference a nd model data in da ta bases, and to 

distribute tas ks on servers, desktops or brow sers logically. W he n users can access data 

and applications w ith speed and acc uracy, the petroleum co mpa ny's E&P processes w ill 

drama tically improve.  

 

ArcSDE is a server softw are product used to access massively large multi user geo grap hic 

databases stored in relational database ma na ge me nt s ys te ms (RD BMSs). It provides a 

suite of services tha t e nha nce data ma na ge me nt perfor ma nce, e xte nd the range of da ta 

types that ca n be stored in a R DB MS, e nable sche ma portability be tw een R DB MSs, a nd  

offer co nfiguratio n fle xibility. 

 

ArcGIS Server is a compre hensive platfor m for delivering e nterprise GIS applications 

that are centrally ma na ged and s upport mul tiple users. ArcGIS Server provides the 



fra mew ork to b uild and deplo y centralized GIS applications and services to mee t a 

variety of needs using a variety o f clients. 

 

ArcGIS 9.0 Desktop provides a new  Geoprocessing fra mew ork for doing geo grap hic 

analysis and da ta ma na ge me nt. T his includes a number of tools to do geo graphic fea ture 

overlay, feature selection and a nalysis, topology processing, a nd da ta conversion 

resulting i n an o utp ut da taset. T he geoprocessing fra mew ork allow s you to use each 

geoprocessing functio n i n a variety o f w ays. T he tools can be directly used fro m a dialog, 

they ca n be e xec uted via co mma nd line, the y can be co mbined w ith other processes in 

visual models using Model Builder, or used in adva nced scripts. 

 

GIS portals orga ni ze conte nt a nd services such as directories, search tools, co mmunity 

infor ma tion, s upport reso urces, data , and applications. T he y provide capabilities to query 

me tadata records for relevant data a nd services and link directly to the o nline sites tha t 

host co nte nt services. The conte nt ca n be visualized as maps a nd used in geo graphic 

queries and analyses. Dashboards can, moreover, view  several portals on a single w eb or 

desktop i nterface, for exa mple ArcIMS a nd corporate fina nces or perfor mance. 

 

The goal for the ArcGIS Data Models is to provide a practical template for imple me nting 

GIS projects. W hile most users w ill find the models a great starti ng point for w ork o n 

their specific data model, they w ill also find related models useful i n the develop me nt o f 

their syste m. Be yo nd the be nefits to a specific organi zatio n, this co mmo n s tarting point 

results in the creatio n of da ta model design te mplates that simplify the i nte gratio n o f 

similar data sets at the local, state/provincial, national, and global levels.  

 

O perations 

Petroleum E &P w ork flow s are cyclical. They i nte grate harvesting, a nalysis and 

interpretatio n in iterative rapid-response cycles. Here is an exa mple: Seismic, satellite 

and land da ta are interpreted to s uggest a drilling location near an e nviro nme ntally 

sensitive area.  Drilling is performed horizo ntally to a ttai n distant targets o utside 

environme ntally se nsitive areas, and inside the areas of drilling per mits. Drilling data is 

collected on an o ffs hore platfor m a nd se nt to the office ons hore. T hat data helps tw eak 

the original seismic interpretation that respects  the geo graphic bo unds of per missible 

drilling. T hese results in a new  recomme ndatio n to drill fur ther and reach a targe t tha t 

ma y have o therw ise been missed. A nd the drilling pro gra m sta yed w ith per mitted 

environme ntal areas. Geoscience interpretations thus de ma nd the i nte gratio n of disparate 

datasets. If w ork flow s are broken at the interface betw een des ktop or brow ser and server , 

then w or k processes are disjointed, redunda nt, dela yed, and ca n prod uce inacc urate and 

inco mplete results. T he proposed solutio n is to inte grate these w ork flow s by allow ing 

data and i nterpretatio ns to be pushed a nd pulled auto ma tically thro ugh G IS portals. 

 

A petroleum co mpa ny's solutio n for s haring data ma y be a specific objective. One object 

is to keep users on their desktop applications that are appropriate to their task b y 

providing a thic ker more pow erful desktop client for pow er users and technical 

personnel, a nd a thinner easier to use  desktop client for ma na ging or contracting 

personnel. A seco nd objective w ould be to help users spaw n processes that launc h 



parameters to le gacy server applications and retrieve the resul t to the  desktop for further 

GIS i nterpretatio n. Up grading e xisti ng w ork flow s by moving the m into a fully 

geo graphic referencing s yste m, allow s the i nte gratio n in a geospatial real ity of tr ue G IS. 

This mod ule includes das hboards to portals that allow  the full cycle of p us hing a nd 

pulling data for both harvesting a nd interpretatio n.  Server -side applications enable the 

compa ny to ce ntralize integra ted Geoscience processes. It must co ntain geospatial 

protocols in SOAP/X M L that allow  users to collect appropriate data for analysis ; launc h 

processes on the legac y application; return a nalytical results quic kly a nd acc urately; a nd 

continue G IS a nalysis and redo as necessary. 

 

Examples 

Users and ve ndors have crafted brow ser interfaces and G IS-e nabled Inter net portals for 

accessing multiple databases. The ter m spatial portals describes a wide range of services 

and tools for accessing geo graphically referenced data. Spa tial portals are Web sites tha t 

allow  organiza tions to pool infor ma tio n to ge ther and ma ke it accessible.  These solutio ns 

offer simple brow se and query functio nality a nd more pow erful brow ser interfaces tha t 

are portals based on Java.  These desktop interfaces create the str ucture for efficient 

recurrent w ork flow s. 

 

Royal D utc h S hell has developed a robust spatial portal. Shell's E&P GIS tea m is moving 

tow ard integra ting da ta at the application ( client) level rather tha n at the database level, 

linking basic attributes i n the GIS la yers to da ta sets elsew here and using the application 

to resolve data translation issues. T he y have b uilt targe ted portals to meet specific 

corporate or project needs. Shell's Discovery Portal, for exa mple, coordinates infor ma tion 

on Nor th Seal Oil and gas operatio ns for S hell offices through E urope. This portal 

inte grates subs ur face (textual) databases w ith geospatial infor ma tion. It draw s some 

datasets fro m the master database a nd others fro m re gional - and project-based databases 

and electronic doc ume nt ma na ge me nt sys te ms. T he Discovery Por tal provides a heavily 

tailored environme nt for scientists to retrieve and w ork w ith tec hnical infor ma tion fro m a 

variety of so urces.   

 

The ideal GIS w ork e nvironme nt i ncludes clients that ca n access data as soon as it is 

validated and added to the mas ter database. Web service architecture depends o n rob ust 

servers. Because the Web has bro ught a s harper focus to the pow er and e fficiencies of 

standardiza tion, e xpect GIS to beco me more server -centric. The user can co me to the 

Inter net a nd identify re mo te services that provide both necessary data a nd modeling 

functio nality. T hese ca n be integra ted w ithin the user's ow n syste m T he user syste m can 

trigger data hosted o n o ne or more remo te servers to be passed to data models on a nother 

remo te server, with the res ult being retur ned in a for m that ca n be directly inte grated w ith 

the original user's existing applications. There is  no need to s tore or develop the data or 

services to be accessed at each and every location; they ca n be co ns umed as a nd w he n 

required, and are invisible to the e nd-user client.  

 

Inter net da ta delivery via Web services is a solution already being favored by the 

ind ustr y.  For exa mple, IHS E ner gy provides a Web map service. It can be used to either 

allow  distributed intra net-based access to existing IHS E ner gy spatial datasets or to allow  



direct Interne t access fro m anyw here in the w orld to data hosted b y IHS E ner gy. T he 

latter entirely re moves the need to maintain data at the client site, greatly red uces 

dissemina tion, maintena nce a nd update over heads, and e nables clients to access data as 

soon as it is updated i n IHS E ner gy Ce ntral database.  

The Benefits GIS for Data Sharing 
 

Developing a n i nte gratio n plan w ith a n objective of improving user w ork flow s is the best 

w ay to e xte nd the G IS desktop e xperience. Ma ny users prefer their desktop ArcInfo a nd 

ArcIM S because the y ca n perfor m co mplex a nalyses. Users, how ever, also w ant to p us h 

data to servers and pull back i nterpretive results for G IS i nte gratio n. For exa mple, a n 

analys t ma y w ant to p us h a da ta layer about tar geted for matio n fro m w ell spots to a 

server, pull back interpretations for grids and co nto urs of a particular for ma tion top , a nd 

then use GIS to represent the results geospatially, in order to ens ure tha t is  falls within 

legally or environme ntally per mitted areas. ArcGIS s upports data i nte gratio n tha t meets 

both b usiness and re gulatory needs. 

 

Regulatory Compliance  

Recent na tural and ma n- made eve nts have added fur ther impe tus to migrate tow ard 

inte grated infor ma tion tec hnology s yste ms. Security issues around pe troleum 

infrastr ucture abo und, as facilities are spread across boundaries and along shorelines. 

Along w ith these concer ns co me new  sets of legalities. In the Uni ted Sta tes, petroleum 

operators are required to comply w ith a n i ncreasing number of re gulation req uireme nts 

fro m  the US Sec urities and E xc hange Co mmission’s  Sarbanes-O xle y R ules. The 

Europea n Unio n w ill soon be increasing re gulatio ns proposed by its E nvironme ntal 

Action Progra m.  Regulator y co mpliance can be s upported b y G IS, w hic h ge nerates 

reports, auto ma tes w orkflow  processes, maintains historical data, and sched ules 

compliance projects. More importa ntl y, it s upports the arc hitecture for data e xc ha nge 

w ith these age ncies.   

 

Major oil operators have built e mer ge ncy operati ng ce nters and have so-called immersive 

environme nts in place; these allow  users to access multiple view s of their data and 

interpretatio n in dar k roo ms across multiple screens to give the impression the y are 

immersed in their data, and e nha nce collaboration effor ts by merging Geoscience data all 

in o ne place. The c hallenge s till remains of i nte grati ng G IS datase ts as described earlier, 

effectively a nd eco no mically i n w orkflow s that allow  quick tur naro unds. Creating GIS-

enabled Inter net i nfrastructures tha t s upport data s haring betw een oil co mpa nies and 

outside agencies w ill speed compliance processes and accommodate data s haring for fast 

prevention a nd respo nsive actions in crisis.  Accessible inte grated data sets serve to 

respond to regulator y a ge ncies and sta ke holders' inquiries, concerns, and reporting 

requireme nts. 

 

Creating data s haring str uctures is an essential design goal for a n enterprise that p us hes 

infor ma tion up to ma na gerial levels and out to the p ublic and re mote users. The E &P 

w ork flow  consists for serving maps and o ther infor matio n in a read y- made for ma t tha t 

infor ms the layma n w itho ut creating a distraction fro m the tas k. G IS ca n achieve this o n a 



desktop, through spa tial portals, or via Web services.  The results are interoperable 

solutions that are scalable across a range o f ba ndw idths. T hese solutions w ill 

reincorporate the co mpa ny's data islands, exte nd the use a nd variety o f applications to 

users, improve data q uality and c urrenc y, a nd improve w ork flow s. 

 

 



 

 

 

 

C urrent (darker) and proposed (lighter) G IS processing in Pe troleum E& P  

Curre ntl y, Geoscience applications run o n separate desktops or servers (left) – GIS ca n 

access these (left to right) via w eb or desktop , as o ne-w ay portals. Efficient 

interpretatio ns mer ge G IS w ith Geoscience data and allow  rapid reiteration – the y w ill 

need full-cycle processes (add right to left) i n tw o-w ay portals. 
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