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Results	
  from	
  inadequate	
  monitoring	
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misleading	
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There	
  is	
  a	
  long	
  history	
  of	
  poorly	
  planned	
  and	
  
unfocused	
  monitoring	
  programs	
  that	
  are	
  
either	
  ineffec1ve	
  or	
  fail	
  completely.	
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There	
  is	
  no	
  cookbook	
  recipe	
  for	
  the	
  success	
  
of	
  long-­‐term	
  studies	
  but	
  power	
  analysis	
  is	
  
fundamental	
  to	
  the	
  planning	
  of	
  long-­‐term	
  
monitoring	
  programmes.	
  	
  Programs	
  must	
  
integrate	
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  monitoring	
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  and	
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  across	
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Ineffec1ve	
  monitoring	
  stems	
  from	
  a	
  failure	
  to	
  
recognize	
  the	
  values	
  of,	
  and	
  differences	
  
between	
  large	
  mandated	
  programs	
  and	
  
smaller	
  ques1on-­‐driven	
  programs.	
  We	
  must	
  
coordinate	
  these	
  to	
  produce	
  integrated	
  
assessments	
  useful	
  to	
  decision-­‐makers.	
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Monitoring	
  objec1ves	
  should	
  be	
  derived	
  
from,	
  and	
  support,	
  the	
  goals	
  of	
  the	
  
conserva1on	
  plan.	
  Having	
  goals	
  at	
  mul1ple	
  
levels	
  require	
  that	
  an	
  integrated	
  
monitoring	
  program	
  must	
  use	
  protocols	
  
for	
  species,	
  natural	
  vegeta1on	
  
communi1es,	
  and	
  ecosystem-­‐level	
  
elements.	
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Goals	
  and	
  Objectives	
  

Primary	
  Goal:	
  An	
  adap1ve	
  management	
  approach	
  with	
  
the	
  primary	
  goal	
  of	
  maintaining	
  long-­‐term	
  net	
  habitat	
  
value	
  within	
  the	
  subregion.	
  

•  Support	
  a	
  broad	
  range	
  of	
  ‘CSS	
  species’	
  over	
  the	
  long	
  term	
  

•  Maintain	
  a	
  viable	
  ecosystem	
  which	
  minimizes	
  the	
  need	
  for	
  
ac;ve	
  interven;on	
  to	
  support	
  viable	
  popula;ons	
  of	
  the	
  
‘Target	
  Species’	
  

•  Implement	
  a	
  sampling	
  program	
  will	
  focus	
  on	
  the	
  coastal	
  
California	
  gnatcatcher,	
  coastal	
  cactus	
  wren,	
  orange-­‐
throated	
  whiptail,	
  and	
  the	
  CSS	
  vegeta;on	
  community	
  

County	
  of	
  Orange	
  (Environmental	
  Management	
  Agency),	
  US	
  Fish	
  and	
  Wildlife	
  Service,	
  CA	
  
Department	
  of	
  Fish	
  and	
  Game.	
  1996.	
  NCCP/HCP	
  Plan:	
  Central	
  and	
  coastal	
  subregion	
  Natural	
  
Community	
  Conserva1on	
  Plan/Habitat	
  Conserva1on	
  Plan.	
  	
  

Baseline	
  Phase	
  



Goals	
  and	
  Objectives	
  

Systema1c	
  vegeta1on	
  
monitoring	
  provides	
  mul1ple	
  
benefits	
  to	
  an	
  integrated,	
  
large-­‐scale	
  program:	
  

•  Vegeta1on	
  composi1on	
  at	
  
mul1ple	
  scales	
  

•  Dynamic	
  picture	
  of	
  structure	
  
and	
  func1on	
  

•  Habitat	
  correlates	
  for	
  many	
  
covered	
  species	
  

Baseline	
  Phase	
  



Sampling	
  and	
  Response	
  Design	
  
Baseline	
  Phase	
  



Protocol	
  Development	
  and	
  Testing	
  

Ini1al	
  effort	
  focused	
  on	
  refining	
  	
  
methods	
  and	
  reducing	
  	
  
inter-­‐observer	
  variability.	
  

Included	
  an	
  evalua1on	
  of	
  	
  
cost	
  for	
  each	
  method	
  as	
  
well	
  as	
  the	
  number	
  of	
  
replicates	
  

Baseline	
  Phase	
  



Protocol	
  Testing	
  
•  The	
  largest	
  component	
  of	
  methodological	
  variance	
  was	
  
amributed	
  to	
  method	
  (Point	
  Intercept	
  vs	
  Quadrat).	
  	
  

Baseline	
  Phase	
  



Final	
  Protocol	
  
Developed	
  a	
  cost-­‐effec1ve	
  and	
  repeatable	
  protocol	
  using	
  
both	
  point	
  intercept	
  and	
  quadrat	
  methods.	
  

0m 50m

9

10

point	
  intercept	
  observations
every	
  1m	
  on	
  the	
  transect

1m	
  2	
  quadrat observations
every	
  5m	
  on	
  alternating	
   sides

rebar	
  marker

origin	
  (starting	
  point) End	
  point

Baseline	
  Phase	
  



Minimizing	
  Inter-­‐observer	
  
Variability	
  

Baseline	
  Phase	
  

Cover	
  tended	
  to	
  	
  
be	
  lower	
  for	
  less	
  
experienced	
  teams	
  

Richness	
  was	
  even	
  
worse.	
  



Minimizing	
  Inter-­‐observer	
  
Variability	
  

Baseline	
  Phase	
  

Cover	
  was	
  
unbiased	
  
among	
  
teams.	
  

Richness	
  
was	
  about	
  	
  
the	
  same.	
  



Increased	
  Effort	
  

	
  	
  	
  	
  Baseline	
  	
  	
  	
  	
  Training	
  Teams	
  	
  	
  	
  	
  	
  Monitoring	
  .	
  .	
  .	
  .	
  .	
  .	
  .	
  .	
  .	
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Species	
  Richness	
  

• Diverse	
  Flora:	
  
206	
  species	
  iden1fied	
  
• Most	
  of	
  the	
  species	
  richness	
  was	
  amributable	
  to	
  
na1ve	
  forbs	
  

Results	
  from	
  Monitoring	
  

Plant	
  Type	
   Na$ve	
   Non-­‐na$ve	
   Total	
  
Forb	
   108	
   30	
   138	
  
Grass	
   10	
   17	
   27	
  
Shrub	
   36	
   1	
   37	
  
Vine	
   3	
   1	
   4	
  
Total	
   157	
   49	
   206	
  

Rank
Avg	
  
Cover

Rel	
  
Fraction

Chap	
  
Rank

Avg	
  
Cover

Rel	
  
Fraction

CSS	
  	
  	
  	
  
Rank

Avg	
  
Cover

Rel	
  
Fraction

GL	
  	
  	
  	
  	
  
Rank

Avg	
  
Cover

Rel	
  
Fraction

Bromus	
  madritensis 1 20.7 15.9% 2 15.6 15.0% 1 22.6 17.0% 2 21.8 14.3%
Eriogonum	
  fasciculatum 2 9.3 7.1% 9 2.8 2.7% 2 15.5 11.6% 18 1.9 1.3%
Salvia	
  mellifera 3 8.3 6.4% 3 9.8 9.4% 3 11.1 8.3% 102 0.0 0.0%
Bromus	
  diandrus 4 6.2 4.7% 46 0.2 0.2% 19 1.4 1.1% 1 24.5 16.0%
Artemisia	
  californica 5 6.1 4.7% 12 1.6 1.5% 4 10.1 7.5% 19 1.6 1.1%
Adenostoma	
  fasciculatum 6 5.7 4.4% 1 22.6 21.6% 171 0.0 0.0% 103 0.0 0.0%
Erodium	
  botrys 7 5.1 3.9% 120 0.0 0.0% 7 3.9 2.9% 4 13.6 8.9%
Malosma	
  laurina 8 4.9 3.8% 5 6.6 6.3% 5 6.1 4.6% 104 0.0 0.0%
Nassella	
  pulchra 9 4.5 3.5% 53 0.1 0.1% 15 2.0 1.5% 3 15.7 10.3%
Vulpia	
  myuros 10 3.4 2.6% 13 1.6 1.5% 6 5.2 3.9% 21 1.4 0.9%
Erodium	
  cicutarium 11 2.9 2.2% 27 0.6 0.6% 9 3.7 2.7% 9 3.8 2.5%
Hirschfeldia	
  incana 12 2.8 2.2% 6 4.8 4.6% 12 2.9 2.2% 34 0.4 0.3%
Bromus	
  hordeaceus 13 2.7 2.1% 40 0.2 0.2% 11 3.0 2.2% 7 4.9 3.2%
Avena	
  barbata 14 2.6 2.0% 76 0.0 0.0% 37 0.5 0.4% 6 10.6 6.9%
Lolium	
  multiflorum 15 2.4 1.8% 51 0.1 0.1% 103 0.0 0.0% 5 10.6 7.0%
Lotus	
  scoparius 16 2.3 1.8% 21 0.9 0.8% 8 3.8 2.8% 36 0.3 0.2%
Centaurea	
  melitensis 17 2.3 1.7% 24 0.8 0.7% 10 3.6 2.7% 26 0.7 0.4%
Rhus	
  integrifolia 18 2.2 1.7% 4 7.2 6.9% 29 0.8 0.6% 105 0.0 0.0%
Nassella	
  lepida 24 1.3 1.0% 7 2.9 2.7% 25 1.0 0.8% 107 0.0 0.0%
Brassica	
  nigra 25 1.2 0.9% 23 0.8 0.7% 31 0.7 0.5% 10 3.0 2.0%
Brachypodium	
  distachyon 28 0.9 0.7% 122 0.0 0.0% 172 0.0 0.0% 8 4.2 2.8%
Ceanothus	
  tomentosus 31 0.7 0.6% 8 2.8 2.7% 173 0.0 0.0% 109 0.0 0.0%
Eriodictyon	
  crassifolium 32 0.7 0.5% 10 2.7 2.6% 174 0.0 0.0% 110 0.0 0.0%

CSS Grassland

Species

All	
  Plots Chaparral
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Variance	
  Components	
  
Analysis	
  and	
  Adapta1on	
  

	
  
Peterman.	
  1990.	
  	
  
	
  

Sta$s$cal	
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  analysis	
  can	
  improve	
  
fisheries	
  research	
  and	
  management	
  
	
  
Scien1sts	
  should	
  apply	
  sta1s1cal	
  power	
  
concepts	
  to	
  research	
  and	
  management	
  
regardless	
  of	
  the	
  topic	
  -­‐-­‐	
  impact	
  assessment,	
  
comparison	
  of	
  outcomes	
  from	
  different	
  
management	
  regula1ons	
  etc.	
  

	
  
Larsen	
  et	
  al.	
  2001.	
  	
  
	
  

Designs	
  for	
  evalua$ng	
  local	
  and	
  
regional	
  scale	
  trends.	
  	
  	
  
Bioscience	
  51:1069-­‐1078	
  
	
  
Knowing	
  the	
  rela1ve	
  magnitude	
  of	
  an	
  
amribute’s	
  temporal,	
  spa1al,	
  and	
  residual	
  
varia1on	
  is	
  crucial.	
  Es1ma1ng	
  the	
  magnitude	
  
of	
  the	
  components	
  of	
  varia1on	
  is	
  an	
  
important	
  part	
  of	
  developing	
  and	
  evalua1ng	
  
monitoring	
  designs.	
  

	
  
Sims	
  et	
  al.	
  2006.	
  	
  
Evalua$ng	
  the	
  power	
  of	
  monitoring	
  	
  
plot	
  designs	
  for	
  detec$ng	
  long-­‐term	
  trends	
  	
  
in	
  the	
  numbers	
  of	
  common	
  guillemots	
  
J.	
  Applied	
  Ecology	
  43:537–546	
  
	
  
We	
  examined	
  different	
  sampling	
  design	
  op1ons	
  for	
  monitoring	
  
common	
  guillemots	
  by	
  evalua1ng	
  the	
  power	
  to	
  detect	
  trends	
  in	
  
abundance.	
  	
  …It	
  is	
  clear	
  that	
  some	
  useful	
  improvements	
  could	
  be	
  
made	
  without	
  a	
  substan1al	
  increase	
  in	
  observer	
  effort	
  



Sources	
  of	
  Variability	
  in	
  Our	
  Data	
  
•  Temporal	
  
•  Inter-­‐annual	
  varia1on	
  (driven	
  by	
  precipita1on)	
  
•  Sites	
  burned	
  in	
  2007	
  were	
  excluded	
  for	
  this	
  analysis	
  

•  Spa$al	
  
•  Vegeta1on	
  	
  
Community	
  

•  Site	
  
•  Plot	
  

•  Methodological	
  
•  Inter-­‐Observer	
  
•  Method	
  

Analysis	
  and	
  Adapta1on	
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Power	
  Analyses	
  for	
  Monitoring	
  

Power	
  analyses	
  are	
  formal	
  way	
  to	
  design	
  studies	
  to	
  
achieve	
  unambiguous	
  results.	
  

Despite	
  their	
  prevalence	
  and	
  reported	
  u1lity,	
  few	
  of	
  us	
  
have	
  ever	
  really	
  done	
  them.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (You	
  know	
  who	
  you	
  are)	
  



Power	
  Analyses	
  
•  Because	
  data	
  are	
  open	
  variable,	
  and	
  because	
  sta1s1cal	
  
decisions	
  are	
  probabilis1c,	
  the	
  result	
  of	
  a	
  sta1s1cal	
  test	
  may	
  
be	
  incorrect.	
  
•  The	
  probability	
  that	
  we	
  make	
  the	
  correct	
  decision	
  is	
  usually	
  
described	
  in	
  a	
  two-­‐way	
  table	
  based	
  on	
  the	
  sta1s1cal	
  null	
  
hypothesis	
  	
  (H0,	
  The	
  hypothesis	
  of	
  no	
  difference)	
  

Errors	
  in	
  Sta$s$cal	
  Decision	
  
Making	
  

H0	
  is	
  True	
  
(No	
  Change)	
  

H0	
  is	
  	
  False	
  
(Real	
  Change)	
  

Sta1s1cal	
  Test/Conclusion:	
  	
  
Reject	
  	
  H0	
  

,	
  Type	
  I	
  error	
  (a)	
   þ,	
  Power,	
  1-­‐b	



Sta1s1cal	
  Test/Conclusion:	
  
Do	
  not	
  Reject	
  H0	
   þ	
   ,	
  Type	
  II	
  error	
  (b)	
  



Power	
  Analyses	
  
•  Power	
  =	
  1	
  -­‐	
  β,	
  and	
  is	
  related	
  to	
  the	
  expected	
  effect	
  size	
  
(ES),	
  the	
  sample	
  size	
  (n),	
  the	
  sample	
  variance	
  (σ2),	
  the	
  
significance	
  level	
  of	
  the	
  test	
  (α)	
  and	
  the	
  sta1s1c	
  test	
  
used.	
  	
  
•  The	
  specific	
  form	
  of	
  the	
  rela1onship	
  depends	
  on	
  the	
  
sta1s1cal	
  method	
  used	
  
•  A	
  general	
  rela1onship	
  can	
  be	
  described	
  as:	
  



Power	
  Calculations	
  
Analysis	
  and	
  Adapta1on	
  



Power	
  Calculations	
  
Analysis	
  and	
  Adapta1on	
  



Power	
  Calculations	
  
Analysis	
  and	
  Adapta1on	
  

Variable	
   Chaparral	
   CSS	
   Grassland	
  
Recommended	
  Sample	
  Size	
  
[min,	
  max]	
  

8	
  plots	
  
[7	
  –	
  10]	
  

22	
  plots	
  
[8	
  –	
  24]	
  

12	
  plots	
  
[8	
  –	
  15]	
  

Effort	
  (2-­‐person	
  team)	
  
[min,	
  max]	
  

4	
  days	
  
[4	
  -­‐	
  5]	
  

9	
  days	
  
[4	
  -­‐	
  10]	
  

4	
  days	
  
[3	
  –	
  5]	
  

Power	
  at	
  Recommended	
  
Sample	
  Size	
  

Chaparral	
   CSS	
   Grassland	
  

	
  	
  	
  Na$ve	
  Shrub	
  Cover	
   98%	
   99%	
   -­‐	
  
	
  	
  	
  Non-­‐Na$ve	
  Grass	
  Cover	
   20%	
   80%	
   93%	
  
	
  	
  	
  Total	
  Species	
  Richness	
   89%	
   99%	
   98%	
  
	
  	
  	
  Na$ve-­‐Forb	
  Richness	
   87%	
   99%	
   81%	
  
	
  	
  	
  Standing	
  Dead	
  Material	
   99%	
   99%	
   -­‐	
  
	
  	
  	
  Bare	
  Ground	
   85%	
   99%	
   99%	
  



Outline	
  
• Monitoring	
  in	
  an	
  Adap1ve	
  	
  
Management	
  Framework	
  
• Vegeta1on	
  Monitoring	
  in	
  	
  
Orange	
  County	
  
•  Baseline	
  Phase:	
  Objec1ves,	
  Pilot	
  Tes1ng	
  
•  Results	
  from	
  Monitoring:	
  CSS,	
  Chaparral	
  and	
  Grasslands:	
  
Structure,	
  Composi1on,	
  and	
  Dynamics	
  

•  Analysis	
  and	
  Adapta1on:	
  Variance	
  Components	
  	
  and	
  Power	
  
Calcula1ons	
  

• Ques1ons/Discussion	
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Restora1on	
  in	
  Orange	
  County	
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Monitoring	
  in	
  an	
  Adaptive	
  
Management	
  Framework	
  

Deutschman	
  and	
  Strahm.	
  2011.	
  Four	
  years	
  of	
  Vegeta1on	
  Monitoring	
  on	
  the	
  	
  
Nature	
  Reserves	
  of	
  Orange	
  County	
  in	
  Central	
  Orange	
  County,	
  CA.	
  
2010	
  Final	
  Report.	
  	
  

Baseline	
  Phase	
  



Goals	
  and	
  Objectives	
  
To	
  refine	
  vegeta1on	
  community	
  monitoring	
  methods	
  by	
  
collec1ng	
  data	
  using	
  a	
  variety	
  of	
  protocols,	
  describing	
  
spa1al,	
  temporal	
  and	
  methodological	
  variability,	
  and	
  
es1ma1ng	
  power	
  for	
  func1onal	
  indicators	
  of	
  community	
  
diversity	
  and	
  func1on	
  over	
  the	
  course	
  of	
  5	
  years.	
  

•  Specific:	
  CSS	
  and	
  other	
  vegeta1on	
  community	
  	
  
func1onal	
  indicators	
  

•  Measurable:	
  Variance	
  decomposi1on,	
  effort,	
  spa1al	
  
pamern	
  and	
  change	
  through	
  1me,	
  power	
  analysis	
  

•  Achievable:	
  Yes	
  
•  Results-­‐oriented:	
  Yes	
  
•  Time-­‐fixed:	
  5	
  years	
  

Baseline	
  Phase	
  



Monitoring	
  in	
  an	
  Adaptive	
  
Management	
  Framework	
  

Franklin	
  et	
  al.	
  2011.	
  Planning,	
  Implemen1ng,	
  And	
  Monitoring	
  Mul1ple-­‐	
  
Species	
  Habitat	
  Conserva1on	
  Plans.	
  Am.	
  J.	
  Bot	
  98(3)559-­‐571	
  	
  

Baseline	
  Phase	
  



Discussion	
  
Cri$cal	
  Habitat	
  
Component	
   	
  	
  	
  	
  Species/	
  Taxa	
   Solu$on	
  

Cover	
  of	
  a	
  specific	
  
woody	
  species	
  

•  Gnatcatcher	
  
•  Cactus	
  Wren	
  
•  Hermes	
  copper	
  
•  Thorne’s	
  hairstreak	
  

PI	
  	
  
(Vis)	
  

Cover	
  of	
  a	
  Specific	
  Herb	
   •  Quino	
  Checkerspot	
   QD	
  
(Special)	
  

Bare	
  ground/	
  mineral	
  
substrate	
  

•  Arroyo	
  toad	
  
•  Burrowing	
  Owl	
  
•  Rep1les	
  
•  Burrowing	
  animals	
  

PI	
  

Fuels	
   •  Oaks	
  
•  Tecate	
  Cypress	
   PI	
  

Non-­‐na1ve	
  grass/	
  forb	
  
cover	
  

•  Stephen’s	
  Kangaroo	
  Rat	
  
•  Other	
  small	
  mammals	
   PI	
  

Woody:	
  Non-­‐woody	
  
Ra1o	
   •  Birds	
   PI	
  



Pilot	
  Phase	
  

Inland	
   Total	
  
Plots	
   2007	
   2008	
   2009	
   2010	
   Total	
  

Visits	
  
	
  Chaparral	
   7	
   3	
   5	
   6	
   5	
   19	
  
	
  CSS	
   17	
   3	
   9	
   12	
   11	
   35	
  
	
  Grassland	
   14	
   2	
   6	
   9	
   6	
   23	
  
	
  Total	
   38	
   8	
   20	
   27	
   22	
   77	
  

Coastal	
   Total	
  
Plots	
   2007	
   2008	
   2009	
   2010	
   Total	
  

Visits	
  
	
  Chaparral	
   4	
   -­‐	
   -­‐	
   4	
   1	
   5	
  
	
  CSS	
   11	
   -­‐	
   5	
   10	
   4	
   19	
  
	
  Grassland	
   5	
   -­‐	
   2	
   4	
   2	
   8	
  
	
  Total	
   20	
   0	
   7	
   18	
   7	
   32	
  



Composition	
  
 Chaparral	
  

(52	
  plot	
  visits) 
CSS	
  

(109	
  plot	
  visits) 
Grassland	
  

(46	
  plot	
  visits) 
Number	
  of	
  Taxa	
  
(Species	
  Richness) 119 170 101 

#	
  Species	
  to	
  reach	
  
50%	
  Cover 

75%	
  Cover 

90%	
  Cover 

	
  
4 

10 

25 

	
  
5 

16 

38 

	
  
4 

11 

21 

Dominant	
  Species	
  	
  
(in	
  order) 

Adenostoma	
  fasciculatum 
Bromus	
  madritensis 
Salvia	
  mellifera 
Rhus	
  integrifolia 
Malosma	
  laurina 
Hirschfeldia	
  incana 
Nassella	
  lepida 
Ceanothus	
  tomentosus 
Eriogonum	
  fasciculatum 
Eriodictyon	
  crassifolium 

Bromus	
  madritensis 
Eriogonum	
  fasciculatum 
Salvia	
  mellifera 
Artemisia	
  californica 
Malosma	
  laurina 
Vulpia	
  myuros 
Erodium	
  botrys 
Lotus	
  scoparius 
Erodium	
  cicutarium 
Centaurea	
  melitensis 

Bromus	
  diandrus 
Bromus	
  madritensis 
Nassella	
  pulchra 
Erodium	
  botrys 
Lolium	
  multiflorum 
Avena	
  barbata 
Bromus	
  hordeaceus 
Brachypodium	
  distachyon 
Erodium	
  cicutarium 
Brassica	
  nigra 

	
  



CSS,	
  Chaparral	
  and	
  	
  
Grasslands	
  



CSS,	
  Chaparral	
  and	
  	
  
Grasslands	
  



CSS,	
  Chaparral	
  and	
  	
  
Grasslands	
  



Spatio-­‐Temporal	
  Dynamics	
  



Spatio-­‐Temporal	
  Dynamics	
  



Spatio-­‐Temporal	
  Dynamics	
  



Spatio-­‐Temporal	
  Dynamics	
  



Trade-­‐offs	
  using	
  this	
  method	
  

•  Looks	
  below	
  the	
  canopy	
  
•  Captures	
  richness	
  in	
  herbs	
  
•  Dis1nguishes	
  na1ve	
  from	
  non-­‐

na1ve	
  species	
  
•  “boots	
  on	
  the	
  ground”	
  
•  Can	
  poten1ally	
  capture	
  rare	
  

species	
  or	
  emergent	
  exo1cs	
  
•  Results	
  can	
  be	
  interpreted	
  

across	
  a	
  range	
  of	
  experience	
  
levels	
  

•  Can	
  answer	
  a	
  range	
  of	
  ques1ons	
  
about	
  habitat	
  suitability	
  using	
  
species	
  specific	
  data	
  

•  Conven1onal,	
  easy	
  to	
  
understand	
  and	
  replicate	
  

•  Time	
  consuming	
  
•  Limited	
  spa1al	
  extent	
  
•  Representa1veness	
  limited	
  to	
  

condi1ons	
  at	
  plot	
  loca1ons	
  
•  Some	
  field	
  experience	
  needed	
  

Pros	
   Cons	
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