Estimation of needed Resources for an

Outbreak Campaign

This is set out as a Microsoft Office Excel Spreadsheet called “Outbreak”. The Spreadsheet merely performs arithmetic. There are no hidden assumptions. The Outputs follow inevitably from the Inputs. The Operator can change all the Inputs. The other cells cannot be changed – they are Protected. The only assumption is that the gregariously behaving population will all be in “patches” and only gregariously behaving hoppers will be sprayed ie only patches will be treated.

Outbreaks arise with little warning. They can be forecast only on the basis of the rain that provides the conditions for successful breeding. So Outbreak campaigns can use only the resources available within the country. 

Unfortunately there is virtually no information concerning Outbreak populations so the values of the most critical parameters can only be guesses. As a result this Spreadsheet cannot provide definitive Outputs. However, it can indicate what the values of various Input parameters would need to be for Outbreak suppression to be feasible.

That is of course not the only problem. Outbreaks can occur in remote areas and in areas that are unsafe. Even attempting to combat an Outbreak may not always be possible.

Instructions
The following comprises a note on each Input with a Suggested Value and where necessary a note on the Outputs.

We propose that you enter the Suggested Value for the Guide run.

Population reduction with unlimited resources
If there were unlimited resources the whole suspect area could be searched and any patches found controlled. However, scattered hoppers would escape and so also would hoppers in patches that were not found despite search.

Input. % hoppers scattered. This value is not known and there is no feasible method of estimating it. The value will in any case vary. However, when patches occur, most of the hoppers are likely to be in the patches. We cannot assume that only adults from the gregariously behaving hoppers can generate an Upsurge although that is possible.

Suggested value - 25%

Input. % patches found during search. Field simulation has shown that roughly half of the patches in a searched sq km may not be detected. With experience that figure might be increased.

Suggested value - 75%

Output. Population reduction. This is simply the product of the % hoppers in patches ie not scattered, and % patches found in a searched area. 

Impact of control with available resources
Resources will in practice be limited. The first task is to try to estimate what area would need to be searched.

Input. Outbreak area. Desert Locust Outbreak areas are not well defined ecological units as for example are those of the Red Locust. Large parts of the recession area can be excluded as a possible outbreak area but that still leaves large sectors that cannot be excluded. There is no agreement on the number and extent of the outbreak areas. The footnote (2) makes some suggestions.

Suggested value - 5000 km*km

Input. % possibly infested (green ie needing to be searched). Outbreaks follow widespread heavy rain in areas that are usually arid or semi arid. Such information as there is suggests that during an Outbreak most of the total area will be green

Suggested value - 60%

Output.  Area potentially infested. This is the product of the total area and the % green. It determines the size of the search task.

Input. Number of teams each of say 6 officers with 2 vehicles. 

Suggested value – 6.

Input. Length of campaign 

Suggested value  - 30 days

Input. % days team operational. Inevitably there will be breakdowns and other problems. Probably a team will not be able to stay in the field continuously for the whole campaign.

Suggested value – 75 %

Input. Time operational/day.

Suggested value – 8 h

Input. Time to search 1 km*km. This is a critical value. Field simulation and estimates such as note 3 give c 2h but to that must be added realignment and redeployment time:-  

Suggested value -3 h.

Note Time to search includes the time taken to treat any patches found. Spraying a patch should take no more than c 20s.

Output. Area searched. The area a team can search in a day and treat any patches found is the hours operating divided by the time to deal with 1 km*km. The area a team can treat in a campaign is that value times the length of the campaign and the % days operational. The total area is the product of the area one team can deal with and the number of teams.

Input. Ratio patches/km*km search/non search. It is unlikely that resources thought to be available will allow search of all the area judged to be green. However, experience and local information may be able to delimit the sectors where most of the patches are likely to be. This is entered as a ratio. If for example you think the number of patches in the sectors selected for search will average 100 and but in the unsearched area will be only 20, enter the figure 5 (100/20). If you think almost all the patches will be in the sectors designated for search enter 100. If you think local information and experience will be of no help enter 1.

Suggested value – 2

Output. % population controlled. The Inputs dealt with so far determine the % of the population controlled. This will be largely independent of the number of patches since it is search that takes time not treatment.  This is a critical Output. 

Output. Total patches. There is no direction information on the number of patches in an Outbreak. The only way to make an estimate is from the number of young adults that might result. That is best expressed as area of swarm. The estimate of the Total Patches is derived from the following Inputs and the Input – “% scattered”.

Input. Swarm equivalent no control. The Oman outbreak of late 1968 gave rise to small swarms in Mekran, northern Somalia and in Yemen. 

Suggested value – 5 km*km.

Input. Swarm density. 50/m*m is a widely accepted value for plague swarms. Swarms from Outbreak breeding are likely to be less dense.

Suggested value – 25/m*m.

Input. Mortality mid instar- young adult. It is generally believed that few locust die in the late instars and at fledging.

Suggested value - 20%.

Input. Mid instar hoppers/patch. There have been no direct estimates. Photographs suggest there will be thousands in a patch not hundreds but also not tens of thousands.

Suggested value – 2000

Output. Number of Patches. The Number of young adults is the area of swarm times the swarm density. The number of hoppers is the number of adults divided by % survival (100% - % mortality). The hoppers in patches, is that value times the % in patches (100% -% scattered). Dividing that by the number in a patch gives the number of patches.
Output. Patches found/controlled. This is derived from the number of patches, the  % found during search, the proportion of the green area searched and the ratio of patches per km*km in the searched to the non-searched green. 

Output. Swarm prevented. This is obtained by the reverse of the derivation of the patches estimated from the swarm progeny, starting with the patches found/controlled.

Input. Pesticide treat patch. A patch will cover only a few sq m. The total pesticide required during a campaign (Output. Pesticide used) will be small so applying a minimum dose will not be important.

Suggested value – 20 ml.

Output. Pesticide used. This is simply the number of patches controlled times the pesticide to treat a patch.

Block parameters. It might be thought that the search problem could be avoided by block spraying. However, there would still be the problem of demarcating blocks and demarcation should require search. To spray all suspect areas would require resources in aircraft and pesticide unlikely to be available. Moreover, whether the treated areas needed control would never be known; often they would not. 

Suggested Input Values - Summary

% hoppers scattered                                   -  25 %.

% patches found during search                  – 75%.

Outbreak area                                               - 5000 km*km.

% possibly infested                                        - 60%.
Number of teams                                            - 6.

Length of campaign                                       – 30 days.

% days team operational                                -75%.

Time operational/day                                     – 8 h.

Time to search 1 km*km                                - 2 h.

Ratio patches/km*km search/non search      - 2.

Swarm equivalent no control                          - 5 km*km.

Swarm density                                                 – 25/m*m.

Mortality mid instar- young adult                 - 20%.

Mid instar hoppers/patch                               - 2000.

Pesticide treat a patch                                     – 20 ml.

