
William	
  R.	
  Travis	
  
Department	
  of	
  Geography	
  
Western	
  Water	
  Assessment	
  http://wwa.colorado.edu/	
  
University	
  of	
  Colorado	
  



Qualities	
  of	
  “mountain	
  communities”	
  

Roots	
  in:	
  
Minerals	
  
Pastoralism	
  
Recreation/Tourism	
  

Geographically	
  described:	
  
Small,	
  isolated,	
  contained	
  
Less	
  developed	
  	
  

(Limited	
  ag,	
  settlement,	
  
infrastructure)	
  

Natural	
  areas	
  
Public	
  lands	
  
Resource	
  dependent	
  
	
  “Resorts”	
  
	
  Highland	
  –	
  Lowland	
  
interaction	
  



Mountain	
  Resort	
  studies	
  
•  Classic	
  Swiss	
  studies	
  (Bruno	
  

Messerli)	
  and	
  the	
  “Obergurgl”	
  
model:	
  descriptive	
  modeling	
  of	
  
resort	
  development	
  and	
  LU	
  

•  Mtn	
  resort	
  literature	
  in	
  the	
  US,	
  
focused	
  on	
  West,	
  with:	
  

•  Resort	
  development	
  cycle	
  
•  “Aspenization”	
  (wealthy	
  second	
  

homes)	
  
•  Problem-­‐orientation:	
  economy	
  

(boom-­‐bust),	
  land	
  use,	
  housing,	
  
transportation	
  

•  Public	
  lands	
  /	
  gateways	
  
•  Challenge	
  of	
  sustainability	
  



Climate-­‐related	
  Resources	
  

•  Cool/cold	
  climate	
  as	
  resource	
  
•  Ground-­‐based	
  access	
  to	
  a	
  range	
  of	
  the	
  

atmosphere's	
  lapse	
  rate	
  (cooler	
  than	
  
surrounds)	
  and	
  to	
  the	
  cryosphere	
  (snow,	
  ice	
  
and	
  very	
  cold	
  water)	
  

•  Orographic	
  precipitation	
  and	
  runoff	
  
•  Strong	
  seasonlity	
  
•  Diverse	
  landscapes	
  based	
  on	
  elevational	
  

gradients	
  and	
  altitudinal	
  zonation;	
  slope,	
  
aspect;	
  micro-­‐climates	
  

•  Forests	
  in	
  otherwise	
  non-­‐forested	
  regions	
  
•  Refugia	
  for	
  species	
  







Whither	
  mountain	
  community	
  
oriented	
  climate	
  change	
  studies?	
  

	
  

ü Mts	
  not	
  a	
  significant	
  thread	
  in	
  IPCC	
  reports,	
  
even	
  in	
  physical	
  science	
  or	
  IAV	
  (see	
  this	
  from	
  
TAR:	
  7.2.2.2.	
  Riverine,	
  Coastal,	
  and	
  
Steeplands	
  Settlements-­‐Impacts	
  on	
  
Infrastructure)	
  
ü  Some	
  mountain	
  issues	
  appear	
  in	
  “forest”,	
  
“rural”	
  “natural	
  resource	
  dependent”	
  and	
  brief	
  
treatments	
  of	
  recreation/tourism	
  
ü  Large	
  body	
  of	
  work	
  snow	
  cover	
  and	
  snow	
  
sports	
  	
  



Whither	
  mountain	
  community	
  
oriented	
  climate	
  change	
  studies?	
  

ü Difficult	
  to	
  find	
  in	
  IPCC	
  assessments;	
  TAR:	
  
7.2.2.1.5.	
  Tourism	
  and	
  recreation	
  	
  
The	
  SAR	
  noted	
  that	
  tourism-­‐a	
  major	
  and	
  growing	
  industry	
  in	
  many	
  regions-­‐will	
  be	
  affected	
  by	
  changes	
  in	
  
precipitation	
  patterns,	
  severely	
  affecting	
  income-­‐generating	
  activities	
  (IPCC,	
  1998).	
  The	
  outcome	
  in	
  any	
  particular	
  
area	
  depends	
  in	
  part	
  on	
  whether	
  the	
  tourist	
  activity	
  is	
  summer-­‐	
  or	
  winter-­‐oriented	
  and,	
  for	
  the	
  latter,	
  the	
  elevation	
  
of	
  the	
  area	
  and	
  the	
  impact	
  of	
  climate	
  on	
  alternative	
  activities	
  and	
  destinations.	
  For	
  example,	
  in	
  spring	
  1997,	
  when	
  
conditions	
  in	
  alternative	
  destinations	
  in	
  the	
  Alps	
  were	
  poor,	
  the	
  number	
  of	
  skiers	
  in	
  the	
  High	
  Atlas	
  in	
  Morrocco	
  
increased	
  (Parish	
  and	
  Funnell,	
  1999).	
  Scotland	
  has	
  been	
  predicted	
  to	
  have	
  less	
  snow	
  cover	
  at	
  its	
  lower	
  elevation	
  ski	
  
areas	
  with	
  global	
  warming	
  but	
  may	
  have	
  drier	
  and	
  warmer	
  summers	
  for	
  hill-­‐walking	
  and	
  other	
  summer	
  activities	
  
(Harrison	
  et	
  al.,	
  1999)	
  (see	
  regional	
  chapters	
  for	
  other	
  examples).	
  	
  
The	
  impacts	
  of	
  sea-­‐level	
  rise	
  on	
  coastal	
  tourism	
  are	
  compounded	
  by	
  the	
  fact	
  that	
  tourist	
  facility	
  development	
  
planning	
  and	
  execution	
  in	
  many	
  cases	
  has	
  been	
  inadequate	
  even	
  for	
  current	
  conditions,	
  leading	
  to	
  environmental	
  
problems	
  such	
  as	
  water	
  shortages	
  (Wong,	
  1998).	
  Furthermore,	
  tourism	
  businesses,	
  which	
  usually	
  are	
  location-­‐
specific,	
  have	
  a	
  lower	
  potential	
  than	
  tourists	
  themselves	
  (who	
  have	
  a	
  wide	
  variety	
  of	
  options)	
  to	
  adapt	
  to	
  climate	
  
change	
  (Wall,	
  1998).	
  Small	
  island	
  states	
  may	
  find	
  themselves	
  especially	
  vulnerable	
  to	
  changes	
  in	
  the	
  tourism	
  
economy	
  because	
  of	
  their	
  often	
  high	
  economic	
  dependence	
  on	
  tourism,	
  concentration	
  of	
  assets	
  and	
  infrastructure	
  
in	
  the	
  coastal	
  zone,	
  and	
  often	
  poor	
  resident	
  population	
  (see	
  Chapter	
  17).	
  	
  
Whetton	
  et	
  al.	
  (1996)	
  quantified	
  the	
  effects	
  of	
  climate	
  change	
  on	
  snow	
  cover	
  in	
  the	
  Australian	
  Alps,	
  which	
  illustrates	
  
the	
  problems	
  of	
  snow-­‐based	
  recreation	
  activities.	
  Under	
  the	
  best-­‐case	
  scenario	
  for	
  2030,	
  simulated	
  average	
  snow-­‐
cover	
  duration	
  and	
  the	
  frequency	
  of	
  more	
  than	
  60	
  days	
  cover	
  annually	
  decline	
  at	
  all	
  sites	
  considered.	
  However,	
  this	
  
effect	
  is	
  not	
  very	
  marked	
  at	
  higher	
  sites	
  (above	
  1,700	
  m).	
  For	
  the	
  worst-­‐case	
  scenario,	
  at	
  higher	
  sites,	
  simulated	
  
average	
  snow	
  cover	
  roughly	
  halves	
  by	
  2030	
  and	
  approaches	
  zero	
  by	
  2070.	
  At	
  lower	
  sites,	
  near-­‐zero	
  average	
  values	
  are	
  
simulated	
  by	
  2030.	
  
http://www.socioeconimpacts.org/	
  



Go	
  back	
  to	
  the	
  SAR	
  
chapter	
  for	
  
systematic	
  attention	
  
to	
  “mountain	
  
regions”	
  and	
  
mountain	
  
communities.	
  	
  



Some	
  attention	
  
in	
  the	
  published	
  
literature	
  
dribbling	
  out	
  
(but	
  not	
  
apparently	
  
enough	
  to	
  make	
  
much	
  impression	
  
on	
  forthcoming	
  
IPCC	
  Fifth	
  
Assessment)	
  



ü  Center	
  for	
  Mt	
  Studies,	
  
Perth,	
  Scotland	
  
ü MtnClim	
  conferences	
  
organized	
  by	
  CIRMOUNT	
  
ü Mountain	
  Studies	
  
Institute	
  
ü Mountain	
  Research	
  
Initiative,	
  etc.	
  

Research	
  and	
  Applications	
  Initiatives:	
  
Scattered	
  About	
  
	
  



ü Mts	
  as	
  especially	
  vulnerable	
  physically	
  snd	
  
socially	
  (but	
  sub-­‐scale	
  in	
  climate	
  modeling)	
  
ü  Snow	
  and	
  snow	
  sports	
  at	
  risk	
  
ü Mtn	
  communities	
  as	
  recreation	
  /	
  resort	
  /	
  
tourism	
  based,	
  and	
  that	
  is	
  “especially	
  
vulnerable”	
  	
  
ü  Forest	
  dynamics,	
  disturbance	
  regimes	
  

ü Avalanche	
  
ü  FIRE	
  
ü  INSECTS	
  (forest	
  die	
  off)	
  

ü  Especially	
  prone	
  to	
  extremes	
  and	
  natural	
  
hazards	
  (though	
  mtns	
  not	
  prominent	
  in	
  SREX)	
  
ü Difficulty	
  of	
  modeling	
  climate	
  change	
  in	
  mtns	
  

Themes	
  in	
  this	
  literature	
  



Long	
  and	
  
established	
  
research	
  thread	
  
on	
  snow	
  cover	
  
and	
  snow	
  
sports;	
  this	
  
classic	
  has	
  been	
  
among	
  the	
  top	
  
five	
  cited	
  
articles	
  from	
  
MRD.	
  



Pine	
  
residents	
  
vow	
  to	
  stay	
  
as	
  Elk	
  
Complex	
  fire	
  
burns	
  

Hazards	
  theme	
  



What	
  would	
  a	
  “risk	
  and	
  response”	
  
analytical	
  and	
  planning	
  posture	
  look	
  

like	
  for	
  mtn	
  communities?	
  









ü Habitat	
  diversity	
  	
  =	
  resilience?	
  
	
  (that’s	
  the	
  roots	
  of	
  sustainable	
  pastoralism,	
  
	
  “Balancing	
  on	
  a	
  Alp”)	
  

ü  Relative	
  cool	
  climate:	
  lapse	
  rate	
  means	
  always	
  
cooler	
  than	
  surrounds	
  
ü Orographic	
  precip:	
  better	
  to	
  be	
  at	
  the	
  
headwaters,	
  no?	
  
ü  Refugia	
  

Vulnerability	
  vs.	
  Adaptability	
  


