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http://www.amazon.com/Natural-Capital-Practice-Ecosystem-Services/dp/0199589003
http://www.amazon.com/Natural-Capital-Practice-Ecosystem-Services/dp/0199589003
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http://www.cambridge.org/features/earth_environmental/climatechange/wg2.htm


http://www.avoid.uk.net/
http://www.metoffice.gov.uk/media/pdf/k/s/AVOID_WS2_D1_14_20100701.pdf
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Where  is the number of lobster of age a (A = maximum age = 7) in planning region x at the start of year 
y, is lobster catch (numbers). Spawner biomass, , is a function of numbers of lobster in each region, 
maturity (using a maturity ogive), and weight at age (using von Bertalanffy growth).  are stock-
recruitment relationship parameters.  is survival from natural mortality from a-1 to a (note:  is 
settlement survival from the larval, pelagic stage): 

The harvest in numbers for each age are removed from biomass vulnerable to harvest as: ; where 
exploitation rate is: .  is year 2010 harvest in pounds,  is harvestable year 2010 biomass ,  is % change in 
fishing effort from baseline, and  is vulnerability to harvest. Harvest in pounds is the exploitation rate 
applied to biomass vulnerable to harvest. 





 

 

 

 

 

 

 

 -

 1

 2

 3

 4

 5

 -

 200

 400

 600

 800

 1,000

 1,200

 1,400

 1,600

1960 1970 1980 1990 2000 2010

C
P

U
E 

(R
e

f.
 2

):
 c

at
ch

 (
n

u
m

b
e

r)
  h

r.
-1

C
P

U
E 

(R
e

f.
 3

):
 c

at
ch

 (
n

u
m

b
e

r)
 h

r.
-1

fi
sh

e
r-1

C
P

U
E 

(R
e

f.
 1

):
  c

at
ch

 (
kg

.)
 t

ra
p

-1

Year

 1

 2

 3

 4

 5

 400

 600

 800

 1,000

 1,200

 1,400

 1,600

1950 2050

C
P

U
E:

  l
o

b
st

e
r 

(k
g)

/t
ra

p

Year

observed (Ref. 1)

observed (Ref. 2)

observed (Ref. 3)

modeled



ρ

𝐷𝑏𝑟𝑒𝑎𝑘  𝐷𝑏𝑜𝑡𝑡𝑜𝑚  𝐷𝑣𝑒𝑔







ℎ∗ = 1.35
ℎ𝑠

𝐻𝑠

2𝜋ℎ𝑠

𝑔𝑇𝑝
2 ℎ∗

ℎ∗ > 0.3

𝑞

√𝑔𝐻𝑠3
= 0.04 exp (−1.8

𝑅𝑐
𝐻𝑠
)  if 0.3 < 𝑅𝑐 𝐻𝑠⁄ < 3.5

𝑅𝑐 = 𝐶𝑒𝑙 − ℎ𝑠 0 < 𝑅𝑐 𝐻𝑠⁄ ≤ 0.03

𝑅𝑐,𝑒𝑞

𝑅𝑐,𝑒𝑞 = −
𝐻𝑠
1.8

ln
𝑞𝑚𝑎𝑥

0.04√𝑔𝐻𝑆
3

ℎ∗ < 0.2 𝑅𝑐,𝑒𝑞

{
 
 

 
 𝑅𝑐,𝑒𝑞 =

𝐻𝑠
ℎ∗
(

𝑞

2.8 ⋅ 10−4ℎ∗2√𝑔ℎ𝑠3
)

−1 3.1⁄

 if 0.02 ≤ ℎ∗𝑅𝑐 𝐻𝑠⁄ < 1

𝑅𝑐,𝑒𝑞 =
𝐻𝑠
ℎ∗
(

𝑞

3.8 ⋅ 10−4ℎ∗2√𝑔ℎ𝑠3
)

−1/2.7

 if ℎ∗𝑅𝑐 𝐻𝑠⁄ < 0.02

ℎ∗



 

 

 

 

 



Fig. X. Conceptual diagram of coastal vulnerability model Fig. X. Conceptual diagram of coastal vulnerability model 
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Cxt Axj t(CajCbj(Cs j*dj)Cl j)
j1
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WHAT IS YOUR
CLIMATE I.Q.?

www.quizup.com

promoting climate change awareness 
with a new trivia topic Let’s talk about climate change and sustainability 

at the Inter-American Development Bank’s blog:

http://blogs.iadb.org/climatechange
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