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…to)beSer)understand)how)oil)and)gas)

development)might)affect)areas)important)to)

greater)sage)grouse)at)a)landscape)level)in)the)

Northeastern)por2on)of)their)range)

Project)objec6ve…)



Outline)

1.  Landscape+perspec-ve+described+
+
2.  Standardizing+RFD+data+into+number+of+

oils+and+gas+wells+per+township+
+
3.  Displaying+projected+development+

+CC+Sage+Steppe+Partner+Forum+

+
4.  Conceptual+models+and+assessing+risk+

[using+Bayesian+networks]+



Landscape)Perspec6ve)
Management+Zones+&+Priority+Areas+for+Conserva-on+



Landscape)Perspec6ve)

!  At+a+species,+popula-on,+and+local+breeding+level+–+large+
areas+of+habitat+are+involved+

+
!  There+is+movement+of+birds+[and+genes]+across+across+

extensive+geography,+and+interac-ons+occur+across+a+
mosaic+of+habitats+and+geopoli-cal+situa-ons+

+
!  Numbers+and+loca-ons+are+consequents+in+causeCeffect+

rela-onships+[posi-ve+&+nega-ve]+that+occur+at+mul-ple+
scales,+responding+to+ecosystem+condi-on+and+processes+

+
!  Annual+life+history+needs+are+met+across+a+mosaic+of+

habitats+



Landscape)Perspec6ve)
The+Exis-ng+Condi-on+



RFD)Spa6al)Data)



RFD)Spa6al)Data)



"  RFD+Data+for+WY,+ND,+SD,+&++MT+–+Miles+City+were+provided+via+
email+from+BLM+in+Casper+

"  RFD+Data+for+MT+–+Dillon+and+HiLine+were+obtained+from+the+web+

"  No+RFD+Data+were+available+for+MT+–+Billings+

RFD)Spa6al)Data)



"  Some+aZribute+tables+in+the+GIS+data+had+quan-fied+categories,+e.g.,+
5C20+wells+per+township++

"  Others+did+not,+e.g.,+VERY+HIGH,+HIGH,+MODERATE,+LOW,+NONE,+
NEGLIGIBLE,+NOT+ASSESSED++

"  Number+of+categories+used+varied+from+3+to+6+

"  Some+offices+had+different+categories+for+oil+&+for+gas,+some+did+not+

"  BLM+later+provided+“midpoint”+values+for+nonCquan-fied+categories++

"  One+Office+(Dillon,+MT)+had+no+quan-fica-on+for+the+categories+and+
those+data+were+not+used+

"  BLM+assisted+in+sor-ng+through+this+

RFD)Spa6al)Data)



FOR+MT,+ND,+AND+SD…+
+
a.  All+nonCquan-fied+categories,+e.g.,+Very+High,+etc.+populated+with+

numeric+data.++
+
b.  Where+ranges+were+provided,+the+representa-ve+value+provided+

by+BLM+was+used;++or+calculated+where+not+provided.+
+
c.  Maximum+ojen+an+inequality,+e.g.,+>100.++Therefore,+the+

maximum+category+was+assigned+the+next+highest+number.++In+
this+example,+the+“midpoint”+value+assigned+would+be+101.+

+
d.  The+common+value+among+polygons+was+the+midpoint+es-mate.+

RFD)Spa6al)Data)



FOR+MT,+ND,+AND+SD…+
+
e.  For+areas+with+separate+es-mates+for+conven-onal+oil+and+gas+

and+coalbed+natural+gas+[CBNG],+the+es-mates+for+a+township+
were+summed.+

+
f.  10+categories+arbitrarily+chosen+and+natural+break+algorithms+for+

categoriza-on+in+ArcGIS+were+used.+
+
g.  Categories+were+symbolized+at+township+scale.++But,+all+townships+

not+equal:+(1)+inaccuracies+in+base+spa-al+CadNSDI+(PLSS)+data,+
(2)+poli-cal+boundary+condi-ons,+and+(3)+survey+correc-on+lines.++
We+ignored+this+and+did+not+normalize+slivers,+polygons+of+zero+
size,+and+townships+of+unequal+size.+

RFD)Spa6al)Data)



13+step+process+was+
followed+for+each+data+
layer+to+accomplish+this+
por-on+of+the+
standardiza-on+–gemng+
the+number+of+oil+and+gas+
wells+per+township.+

RFD)Spa6al)Data)



FOR+WY…+

a.  Individual+Field+Office+spa-al+data+merged+for+conven-onal+oil+
&+gas.++

b.  Individual+Field+Office+spa-al+data+were+merged+for+CBNG.++

c.  These+were+combined+using+the+union+procedure.++

d.  A+field+was+added+to+that+aZribute+table+and+the+field+calculator+
used+to+populate+the+field+by+summing+the+two+fields.+

e.  The+new+field+was+symbolized+to+make+the+map+of+the+number+
of+oil+and+gas+wells+per+township.+

RFD)Spa6al)Data)



Now,)across)all)four)states,)all)the)

areas)with)RFD)data)have)a)single)

midpoint)value)of)the))

projected)number)of)oil)and)gas)
wells)per)township.)

RFD)Spa6al)Data)



Projected)Development)Maps)



Projected)Development)Maps)



Projected)Development)Maps)



Projected)Development)Maps)



Projected)Development)Maps)



Projected)Development)Maps)



Sage)Steppe)Partner)Forum…)

"  Includes)groups)working)in)the)high)grasslands)and)

shrublands)of)ID,)MT,)ND,)OR,)SD,)UT,)WY,)&)WA)

))

"  Need)to)develop)a)shared)knowledge)base)around)

greater)sage7grouse,)sagebrush)habitat,)and)their)

management)across)the)historic)range)

))

"  Mul2ple)en22es)working)on)these)issues,)and)the)

Forum)only)provides)opportunity)for)addi2onal)

collabora2on.)



Sage)Steppe)Partner)Forum…)

"  Wiki)style)web)site)to)

foster)collabora2on)

"  Has)received)funding)for)

technical)support)to)

enhance)the)SSPF)

website,)perform)data)

administra2on,)and)

engage)partners)in)

conserva2on)planning)

and)implementa2on.)



Sage)Steppe)Partner)Forum…)

hSp://greatnorthernlcc.org/partner7forums/sage7steppe)

hSps://sites.google.com/site/forumsagesteppe/)



Modelling)Risk)Analysis)

Future+Considera-ons+for+Priority+Areas+for+Conserva-on+
(PACs):+Do+boundaries+need+to+change?+



Conceptual)Models)



Conceptual)Models)

First:+Iden-fy+key+life+history+components+



Conceptual)Models)

Second:+Literature+on+CauseCEffect+Rela-onships+



Modelling)Risk)Analysis)

BBN+Model+Being+Developed+to+Model+the+Risk+to+Greater+Sage+
Grouse+from+Oil+and+Gas+Development+



Modelling)Risk)Analysis)

Well+Density+Converted+



Modelling)Risk)Analysis)

Elements+of+Effects+on+Grouse+Survival+



Modelling)Risk)Analysis)

Elements+of+Effects+on+Grouse+Recruitment+



Modelling)Risk)Analysis)

Cumula-ve+Effect:+FINAL+OUTPUT+



Bayesian)Belief)Networks)&)Influence)Diagrams…)

"  Causal)links)
"  Quan2ta2ve)&)qualita2ve)rela2onships)
"  Confidence)probabili2es)
"  Risk)analysis)

77))Vary)these)parameters)&)examine)the)

change)in)outcome)

Modelling)Risk)Analysis)



BUT,)PACs)are)sta2c)in)current)

form.))Do)we)expect)them)to)

change)based)on)things)other)

than)oil)and)gas)development?)

Modelling)Risk)Analysis)



Mul2variate)Ques2on:)

"  Root7side)down)
"  Oil)&)gas)
"  Climate)change)

" Wind)energy)

"  Grazing)intensi2es/)beef)prices)

Modelling)Risk)Analysis)



 
Questions? 



Modelling)Risk)Analysis)


