Cost Benefit Analysis - Draft Data Form

Basin Description

Basin
Spey – Upstream of Boat of Garten


Area (km²)
1272 km²


Location (Lat., Long.)





Elevation Range (m)
200-1300m


Model Used
HBV


Comments (e.g. % layover)
Approximately 30% of catchment is subject to abstraction


Data entered by
Roger Dunham


Date of form completion
9th March, 1999.


Calibration Stage

-Data costs to set-up the system

Please indicate whether the following data sets were bought in, or derived in house


Bought-in
Derived in-house

Land cover
x
x

Historic runoff
x


Historic meteorological data
x


Historic snow cover area

x

DEM
x


Sub-catchment boundaries
x


Model “tuning”

x

“Tooling up” costs

· hardware and software costs to set-up the system

Please provide descriptive answers for the following questions

Actual Hardware used


Minimum specification



Software – model license


Network




Personnel training



Forecasting phase

· costs which will only be incurred if models are used

Please tick whether data is bought in or derived in house


Bought in
Derived in house

EO data for SCA


x

Current runoff
x


Current meteorological data
x


Model operation

x

Description of data output

Format of output data
Digital maps of snow covered area. Digital predictions of runoff volume. Exported over Network to Hydro-electric company


Cost of outputting data
Negligible


“Profit”

% of costs if working as an agency
27%


Calibration Phase – Bought-in data

Land Cover

Source of land cover data
MLURI LCS88

Data obtained
Land cover polygons in 33 categories. Data available for whole of Scotland. 

See metadata form: http://bamboo.mluri.sari.ac.uk/hydalp/private/meta_results/dat_chk/basuk_lcs.html

Cost (please state whether purchase or lease)
Free to project. Normal cost is £xxxx.  Data is leased

Was data suitable for use in the form in which it was obtained, without further processing?
No

If  “No”, then please state what additional processing was required
Data was more complex than required for HBV.  Data categories were merged to simplify them.  This required 1 man day and 30 minutes CPU time on Sparc Ultra 10

Historic Runoff

Source of Runoff data
Scottish  Environment Protection Agency (SEPA)

Data obtained
Measurements of Discharge, gauged river level, Mean Daily Flow (MDF), Mean daily runoff or monthly average forecasts for stations relevant to BASUK.

Data present for stations: Boat of Garten (1978-97), Feshiebridge (1992-97), Kincraig (1993-97), Tromie Bridge (1978-97) and Loch Seilich (1980-96).

See Metadata form:

http://bamboo.mluri.sari.ac.uk/hydalp/private/meta_results/dat_chk/basuk_hyd.html

Cost (please state whether purchase or lease)
Data free to project.  Normal cost is £xxxx

Was data suitable for use in the form in which it was obtained, without further processing?
No

If  “No”, then please state what additional processing was required
Required processing to provide discharge in mm, based on catchment area

All files initially in ASCII text format, required conversion to HydAlp data format.

Historic meteorological data

Source of meteorological data
British Atmospheric Data Centre (BADC) WWW site

Data obtained
Measurements of daily temperature, rainfall and snowfall for stations relevant to BASUK. All in ASCII text files (have to be converted to HydAlp data format). Data from stations Aviemore (1984-1996), Cairngorm Chairlift (1981-1996), Dalwhinnie(1978-1996), Glenlivet (1978-1996), Braemar (1978-1997).

See metadata form:

http://bamboo.mluri.sari.ac.uk/hydalp/private/meta_results/dat_chk/basuk_met.html

Cost (please state whether purchase or lease)
Free to project.  Commercial price would be £xxxx

Was data suitable for use in the form in which it was obtained, without further processing?
No

If  “No”, then please state what additional processing was required
Transfer of data to an HBV readable format.  (1 hour per station)

Historic EO data for Snow Cover

Source of EO data


Data obtained


Cost (please state whether purchase or lease)


Was data suitable for use in the form in which it was obtained, without further processing?


If  “No”, then please state what additional processing was required


DEM

Source of DEM
Ordnance Survey

Data obtained
1:50,000 and 1:10,000 DEM

Cost (please state whether purchase or lease)
Free to project. 

Normal prices:

 £40 per 20 x 20 km tile for 1:50,000.

£100 per 20 x 20 km tile or 1:10,000.



Was data suitable for use in the form in which it was obtained, without further processing?
Yes

If  “No”, then please state what additional processing was required


Model “tuning” and verification

Organisation or individual tuning model.


Cost


Was tuning suitable for use


If  “No”, then what extra work was required?


Calibration Phase – Data Derived in-house

Landcover

Method of deriving land cover – photographs, EO, Field surveys
Unsupervised classification of Landsat TM data

Input data costs
Landsat TM (26/6/95) image free to project. 

Commercial price for 90 x 90 km image is £1600

Data preparation costs
Geocoding.  2 man-hours

Processing costs
1 hour CPU time

Validation costs
Comparison with independent LCS88 data.  2 man-days

Hardware requirements
Sparc Ultra 10

Software requirements
Erdas Imagine used, but PCI would be acceptable.

Network requirements
Not used. Image was provided on DAT tape

Personnel requirements
Trained in the use of ERDAS Imagine

Historic Runoff

Method of deriving runoff data


Input data costs


Data preparation costs


Processing costs


Validation costs


Hardware requirements


Software requirements


Network requirements


Personnel requirements


Historic Meteorological Data

Method of deriving met. data


Input data costs


Data preparation costs


Processing costs


Validation costs


Hardware requirements


Software requirements


Network requirements


Personnel requirements


Historic SCA assessment

Method of deriving SCA data
SCA data derived from Landsat TM, SAR and AVHRR images, using flowlines developed within HydAlp project.

Input data costs
Landsat and AVHRR images free to project. 

Commercial prices are:

1 x Landsat TM image (90 x 90 km) at  £1600 

5 x SAR images at £600. 

12 x AVHRR at £40

Data preparation costs
Geocoding.  1 man hour per image

Processing costs
Landsat image 1 CPU hour

SAR image  5 CPU hours

AVHRR image 0.5 CPU hours

Validation costs
SAR and AVHRR derived data compared with TM derived data.  No additional data costs. 3 man days.

Hardware requirements
Sparc Ultra 10

Software requirements
ERDAS Imagine for Landsat TM and AVHRR. 

ERDAS Imagine and Radar module for SAR

Network requirements
TM and SAR data provided on DAT tape. AVHRR image downloaded via 100Mbps Area Network.  Individual files are

40Mb

Personnel requirements
Staff trained in use of ERDAS Imagine

DEM

Method of deriving DEM


Input data costs


Data preparation costs


Processing costs


Validation costs


Hardware requirements


Software requirements


Network requirements


Personnel requirements


Model tuning and validation

Method of tuning and validating model
HBV tuned using historic meteorological and runoff data from 1986 to 1995. Validated using data from 1996 to 1998.

Input data costs
Already noted

Data preparation costs
Conversion to HydAlp format ¼ man-hour per met. station. ¼ man-hour per stream gauge.

Processing costs
12 man-weeks and 12 CPU hours

Validation costs
3 man-weeks

Hardware requirements
Pentium MMX 233 with 48 Mb RAM

Software requirements
HBV

Network requirements
Not required

Personnel requirements
Staff trained in HBV

Forecasting Phase – Bought In Data

NRT Runoff

Source of Runoff data
Data provided by Hydro-electric companies array of telemetric flow gauges

Data obtained
Stage in fourteen locations throughout catchment.  This can be converted to discharge through known stage/discharge calibration.

Cost (please state whether purchase or lease)
Nil to project

Was data suitable for use in the form in which it was obtained, without further processing?
No

If No then please state what additional processing was required
Required conversion to Hydalp format.  This was achieved using an automated script.  30 seconds CPU time required.

NRT meteorological data

Source of meteorological data
UK Meteorological Office

Data obtained
Daily measurements of temperature and precipitation for recent past, and for ten day forecast, for five stations in or near basin.

Cost (please state whether purchase or lease)


Was data suitable for use in the form in which it was obtained, without further processing?
No

If No then please state what additional processing was required
Conversion to hydalp format using automated script.  30 seconds CPU time required

NRT Snow Cover

Source of SCA data


Data obtained


Cost (please state whether purchase or lease)


Was data suitable for use in the form in which it was obtained, without further processing?


If No then please state what additional processing was required


NRT snowmelt forecasts

Source of snowmelt data


Data obtained


Cost


Was data suitable for use in the form in which it was obtained, without further processing?


If No then please state what additional processing was required


Forecasting Phase – Data Derived in House

NRT Runoff

Method of deriving runoff data


Input data costs


Data preparation costs


Processing costs


Validation costs


Hardware requirements


Software requirements


Network requirements


Personnel requirements


NRT Meteorological Data

Method of deriving runoff data


Input data costs


Data preparation costs


Processing costs


Validation costs


Hardware requirements


Software requirements


Network requirements


Personnel requirements


NRT SCA assessment

Method of deriving runoff data
Data derived from 5 SAR images and 2 AVHRR images



Input data costs
AVHRR free to project but commercial cost £40.

SAR images £600 



Data preparation costs
Geocoding. 1 man-hour per image



Processing costs
SAR image  5 CPU hours

AVHRR image 0.5 CPU hours



Validation costs
Validation is not conducted directly.



Hardware requirements
Sparc Ultra 10



Software requirements
ERDAS Imagine



Network requirements
Data is acquired via ftp. 

SAR images are 130 Mb

AVHRR images are 40  Mb

100 Mbps Wide Area Network used



Personnel requirements
Staff trained in ERDAS Imagine



NRT snowmelt forecasting

Method of forecasting snowmelt
HBV



Input data costs
Meteorological, river gauging and SCA data already accounted for



Data preparation costs


Conversion to HydAlp format. Automated script used. ¼ man-hour



Processing costs
5 minutes CPU time



Validation costs
Validation is conducted by comparing predictions with observed discharges



Hardware requirements
Pentium MMX 233 with 48 Mb RAM

486 would be acceptable.



Software requirements
HBV



Network requirements
Met. and runoff data must be imported via network. Files typically 48 kb. 100 Mbps WAN used, but modem would be adequate for small files



Personnel requirements
Technical assistant trained in use of HBV ½ day per model “run”



� The specification of hardware which is realistically required.  This could be lower (A Pentium II 400 actually used but a 286 would have been adequate) or higher (you managed, but it was excessively difficult or slow) than what was actually used.


� This relates to the external network – i.e. whether data is transferred by modem, WAN etc.


� Skills required to perform work. This may vary from task to task, and is requested in more detail on subsequent pages


� either or both time or cash values should be included in each category
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