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Abstract

This paper addresses the problem of simulating multivariate random fields with stationary
Gaussian increments in a d-dimensional Euclidean space. To this end, one considers a
spectral turning-bands algorithm, in which the simulated field is a mixture of basic random
fields made of weighted cosine waves associated with random frequencies and random
phases. The weights depend on the spectral density of the direct and cross variogram matrices
of the desired random field for the specified frequencies. The algorithm is applied to synthetic
examples corresponding to different spatial correlation models. The properties of these models
and of the algorithm are discussed, highlighting its computational efficiency, accuracy and
versatility.

Keywords

Author Keywords:Intrinsic random fields; Direct and cross variograms; Spectral density

matrix; Turning bands; Fractional Brownian surfaces; Self-similarity
KeyWords Plus:FRACTIONAL BROWNIAN-MOTION; INTRINSIC RANDOM-
FIELDS; TURNING BANDS METHOD; MODEL; MULTIVARIATE; POWER

Author Information

Reprint Address: Emery, X (reprint author)

+  Univ Chile, Dept Min Engn, Santiago, Chile.
Reprint Address: Emery, X (reprint author)

+ Univ Chile, Adv Min Technol Ctr, Santiago, Chile.

Addresses:

+ [1]Univ Chile, Dept Min Engn, Santiago, Chile


http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&author_name=Arroyo,%20D&dais_id=5760722&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8C6iExpPq3ibfts7Dcp&UT=WOS%3A000412457300002#addressWOS:000412457300002-1
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8C6iExpPq3ibfts7Dcp&UT=WOS%3A000412457300002#addressWOS:000412457300002-2
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&author_name=Emery,%20X&dais_id=328370&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8C6iExpPq3ibfts7Dcp&UT=WOS%3A000412457300002#addressWOS:000412457300002-1
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8C6iExpPq3ibfts7Dcp&UT=WOS%3A000412457300002#addressWOS:000412457300002-2
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Intrinsic+random+fields&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Direct+and+cross+variograms&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Spectral+density+matrix&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Spectral+density+matrix&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Turning+bands&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Fractional+Brownian+surfaces&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=Self-similarity&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=FRACTIONAL+BROWNIAN-MOTION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=INTRINSIC+RANDOM-FIELDS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=INTRINSIC+RANDOM-FIELDS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=TURNING+BANDS+METHOD&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=MODEL&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=MULTIVARIATE&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8C6iExpPq3ibfts7Dcp&field=TS&value=POWER&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')

+ [ 2] Univ Chile, Adv Min Technol Ctr, Santiago, Chile

E-mail Addresses:darroyo@ing.uchile.cl; xemery@ing.uchile.cl

Funding
. Grant

Funding Agency Number
Chilean Commission for Scientific and Technological Research through 3140568
Project CONICYT / FONDECYT / POSTDOCTORADO

Chilean Commission for Scientific and Technological Research through 1130085
Project CONICYT / FONDECYT / REGULAR

Chilean Commission for Scientific and Technological Research through Anillo
Project CONICYT PIA ACT1407

View funding text

Publisher
SPRINGER, 233 SPRING ST, NEW YORK, NY 10013 USA

Journal Information

e Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas:Engineering; Environmental Sciences & Ecology; Mathematics; Water
Resources

Web of Science Categories:Engineering, Environmental; Engineering, Civil; Environmental
Sciences; Statistics & Probability; Water Resources

Document Information
Language:English

Accession Number: W0OS:000412457300002
ISSN: 1436-3240

elSSN: 1436-3259


mailto:darroyo@ing.uchile.cl
mailto:xemery@ing.uchile.cl
javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:;
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')

