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As with increased draft, these benefits are generally port- and trade-specific.  Representative 
operating costs are shown in Table 1. 

Improved SAR performance 
The effectiveness and efficiency of search and rescue (SAR) operations often depend critically 
on knowledge of surface currents and wind speed and direction in the area where a search is 
being orchestrated.  This is relevant only if knowledge of currents and wind are known to be a 
factor in local SAR operations.  This is generally the case offshore (see Allen 2004), and may be 
the case in some regions served by PORTS®.  If PORTS® data can contribute to better SAR 
performance in a region, the benefit can be estimated as follows: 
 

OCtIAV ×∆×=  
 
where 
 AV = annual benefit ($) 
 I = annual number of SAR cases in which PORTS® data improve effectiveness 
 ∆t = average time savings per SAR operation due to PORTS® data (hours) 
 OC = average hourly operating cost for SAR assets during a SAR operation 
 
If the greater effectiveness of SAR operations leads to a reduction in lives lost after SAR 
notification, this is a quantifiable benefit as well and can be estimated as the product of the 
expected annual number of lives saved and the statistical value of life.  The US Coast Guard 
typically uses $3 million for the value of a statistical life; studies suggest that values as high as 
$7 million may be appropriate; we recommend using $4 million based on a review by Viscusi 
(1993). 
 
Note that any estimation of benefits due to improved SAR performance must take into account 
the reduction in recreational boating distress cases described above. 
 

ENVIRONMENTAL PROTECTION: IMPROVED SPILL RESPONSE 
More effective spill response, including deployment of spill response equipment and dispersants 
or other measures, can result in reduced environmental cost from hazardous material spills.  
Booms and skimmers can be deployed to limit the transport of spilled material and to recover the 
material from the water.  Dispersants may be used to separate spilled petroleum into smaller 
droplets, reducing shoreline impact, but leaving the material in the water column for longer 
periods.  Decisions about dispersant use, for example, therefore involve tradeoffs between 
exposure of shoreline or benthic communities, and exposure of organisms in the water column; 
and models that predict contaminant concentrations with and without dispersant use are of value 
in spill response.  In situ burning of spilled materials raises similar issues, with one of the 
tradeoffs being air quality effects. 
 
To estimate accurately the value of PORTS® data in spill response and planning, it is necessary 
to carry out extensive simulations of likely spill scenarios and responses with and without 
PORTS® data.  These simulations typically require circulation models, transport and fate models 
for the spilled material, environmental resource data, and physical/biological damage models, 
and economic damage models.  Natural resource damage assessment models include the Natural 
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Resource Damage Assessment (NRDA) Process (http://www.darp.noaa.gov/about/nrda.html) of 
NOAA’s Damage Assessment and Restoration Program.  The benefit derived from the PORTS® 
data is given by: 
 

( ) ( )[ ] PRERERAV
ST

PP ×+−+= ∑ 00  

 
where 
 AV = annual benefit ($) 
 ST = range of representative hazardous material spills 
 R = spill response costs incurred by responding agencies 
 E = environmental damage cost due to spill 
 PR = expected number of spills per year 
 0 subscript = without PORTS® data 
 P subscript = with PORTS® data 
 

ENHANCED VALUE OF RECREATION ACTIVITIES 
Information about marine conditions can enhance recreational activities in several ways, as the 
following example illustrates (the example is adapted from Kite-Powell et al. 2004).  While the 
subject here is a surfer’s decision, similar arguments hold go/no go decisions by boaters, fishers, 
and other beach visitors. 
 
Consider a surfer who wants to go to the beach for a day’s surfing.  Her decision to actually go 
depends on knowing whether the beach is open for swimming and what is the current state of the 
surf.  General weather forecasts are available, as is information about whether the beach is closed 
or not.  (Beach closures usually follow from sewage overflows that may increase the presence of 
pathogenic bacteria in the water, or from severe harmful algal blooms.) 
 
The decision about whether to travel to the beach can be depicted as the interaction between two 
factors, each of which has two possible outcomes.  One is whether the beach is open or closed, 
and the other, which applies only if the beach is open, is whether the surf conditions are good or 
bad.   
 
The decision to open or close the beach rests not with the surfer but with public health officials 
who monitor the presence and location of pathogenic bacteria that could pose a threat to health.  
The presence of pathogens generally results from overflow of sewage systems from storm 
events.  The location and concentration of the bacteria depends on the location of the sewage 
outfalls and local tidal and other currents.  Based on sampling data and information on currents, 
the public health official must decide whether to close a beach, post it as potentially hazardous, 
or take no action (leave the beach open).  This decision depends on the information from the 
sampling regimen and predictions of currents, both of which have elements of uncertainty in 
them.  Because of those elements, the public official faces the probability that the decision to 
close a beach will be in error.  The beach may be safe for swimming, but the official closes it (a 
false positive outcome, since the data indicates a positive result for pathogenic exposure, leading 
to a closure decision).  Or the beach may actually be unsafe for swimming and kept open in error 
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(a false negative outcome).  Since the official is likely to be risk averse, more beaches are likely 
to be closed when they could be open if uncertainty were reduced. 
 
The decision to open or close the beach is influenced strongly by knowledge of local conditions 
in the vicinity of sewage outfalls and storm drains.  PORTS® can provide fine scale (both 
temporal and spatial) information on physical conditions, and thereby significantly alter the 
public health official’s decision problem.  By reducing uncertainty, the length of beaches that 
must be closed can be reduced, as can the risk of false positives or false negatives.  A reduction 
in false positives increases the amount of time beaches are open for recreation, while a reduction 
in false negatives decreases the risks to swimmers’ and surfers’ health and safety.  
 
For the surfer, the question of conditions is a subjective one that depends on wind and wave 
conditions, which may be unique to the particular destination beach.  Again, finer temporal and 
spatial scale oceanographic and meteorological information provides the information the surfer 
needs to decide whether to make the trip to the beach. 
 
The economic value at stake in these decisions is the value received from safely enjoying the 
recreational activity.  That value is the amount the surfer would be willing to pay for the 
opportunity to go surfing less the amount that is actually paid (usually transportation costs).  If 
the surfer makes the trip only to find the beach closed or to find surf conditions too large or too 
small for enjoyable surfing, then there is a loss of value.   It is thus the value to the surfer (or 
other recreationist) that is at stake in this use of the PORTS® data.  The reduction in uncertainty 
for the public health official creates value to the extent that it increases the value of recreation to 
those who use the beach. 

Boating 
Boaters’ decisions potentially affected by PORTS® information include (a) the decision not to go 
boating on a given day because PORTS® data suggest that conditions are unfavorable, (b) the 
decision to go boating on a given day when they might otherwise not have because PORTS® data 
suggest that conditions are favorable, and (c) the decision to change the timing or destination of a 
boating trip. 
 
The value of decisions not to go boating is captured in part by the preceding discussion of 
boating safety benefits.  Decisions of type (b) and (c) can be valued according to the economic 
surplus generated by a boating day in the region of interest.  [Citations.]  The value of PORTS® 
to these boating decisions is 
 

SBDNBDAV ×=  
 
 
where 
 AV = annual benefit ($) 
 NBD = number of additional positive boating days/year due to PORTS® data 
 SBD = economic (consumer) surplus generated by one boating day 
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Fishing 
Similar to boating, a fishing experience (whether from shore or from a boat) can be enhanced by 
PORTS® data if these data permit an improvement in the probability of catching a fish.  Fish 
capture probabilities can be related to currents and to water temperature, among other factors.  
For an application to Florida salt water fishing, see Wieand (2004).  As with boating, the 
important parameters are the number of fishing days enhanced by PORTS® data, and the 
incremental economic surplus associated with this enhancement. 
 
The incremental benefit derived from recreational fishing activities due to PORTS® data can be 
estimated as follows: 
 

ICVNFDAV ×=  
 
where 
 AV = annual benefit ($) 
 NFD = number of fishing days/year on which catch probability is enhanced 
 ICV = economic (consumer) surplus generated by enhanced catch probability 

Beach visits 
The derivation of value for beach visits follows closely the surfer example described above.  For 
an application of this approach to valuing improved information for beach use decisions in 
California, see Pendleton (2004). 
 
The benefit due to enhanced beach recreation resulting from PORTS® data can be estimated as 
follows: 
 

BDVNBDAV ×=  
 
where 
 AV = annual benefit ($) 
 NBD = number of additional beach days/year enabled by PORTS® data 
 BDV = economic (consumer) surplus generated by one beach day. 
 

ENHANCED WEATHER FORECASTS 

General Weather and Coastal Marine Forecasts 
Observations of atmospheric conditions, such as winds, are an input to general weather forecast 
models.  As such, PORTS® data may be used by the National Weather Service to improve both 
general weather forecasts and coastal marine weather forecasts for the region surrounding the 
PORTS® installation.  The value of improved coastal marine forecasts is reflected in the 
improved recreational boating experience of local boaters, as discussed above.  The improved 
general weather forecasts benefit all users of weather forecasts in the area.   
 
Estimates of the value of significant increases in weather forecast quality lie around $16 per 
household per year (Lazo and Chestnut 2002).  However, these estimates assume significant 
improvements in weather forecast quality over present baselines, which may be difficult to 
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achieve in general: 12 updates/day instead of 4, one-day forecast accuracy 95% instead of 80%, 
and geographic resolution of 3 miles instead of 30 miles.  Also, it may be difficult to attribute 
specific improvements in local or regional weather forecasts to PORTS® data.  On the other 
hand, in some nearshore locations, conditions over the water have significant effects on local 
weather, and PORTS® observations may play a critical role in local forecasts. 

Storm Surge Forecasts 
Storm surges are associated with large storm events, such as hurricanes, and can cause extensive 
damage.  Much of this damage cannot be avoided by an improved forecast, but marginal 
improvements in response activities (securing boats and structures, evacuating areas) may be 
possible or less costly with a more accurate and timely forecast. 
 

NOTES ON APPLYING THE FRAMEWORK 
In each of the benefit categories discussed above, it is possible to estimate the potential value of 
PORTS® data by assuming that all potential users of the information in fact make use of it as 
described.  This potential value is an upper bound of sorts on what is likely to be the value 
actually realized during a given year, since the number of actual users is likely to be less than 
100% of potential users, 100% of the time.  Potential value is often easier to estimate than actual 
value because estimating potential value does not require data on how many users actually use 
the PORTS® data, and how often. 
 
In situations where data or model limitations do not permit the application of the benefit 
frameworks described above, it may be possible to estimate at least the general scale of potential 
benefit by applying a “one percent proxy rule.”  Formulated by Nordhaus (1986) and other 
economists on the basis of experience with a number of forecast/nowcast value of information 
studies of industries and activities sensitive to weather, this rule suggest that the value of weather 
nowcast/forecast information to economic activity sensitive to weather conditions is generally on 
the order of one percent of the economic value generated by the economic activity.  There is, of 
course, no guarantee that this rule will hold in all cases; but where no better estimate can be 
constructed, it provides an order of magnitude estimate of value that is likely to be reasonable. 
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