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What we used to do vs. CO-PRODUCTION

Presenter
Presentation Notes
On the left, a good forecast system that is not being used. On the right, also a good forecast system, but it is being used by the Dept of Health in Limpopo since they were involved in the malaria prediction project from the start. We want to find out if including farmers in developing forecasts for their farms will help improve on forecast uptake.



Are you a farmer who wants to make use of science-based seasonal predictions for your farm? If you are interested to be part
of an initiative at the University of Pretoria that involves the development of seasonal forecast systems for farms, specifically
tailored to farmers’ needs, please send an email to WALandman1981@gmail.com

Have a look at this example of end-of-season crop yield forecasts for a farm near Bapsfontein.
The farmer provided several decades of crop-yield data and these data were subsequently used
to create a crop forecast model specific to the farm

On the left are time series of forecast and observed crop yields at the time of
harvest for the years indicated. Next to the time series are probabilistic
forecasts over the same 9-years for below- (low yields), near- (about average)
and above-normal (high yields). For example, in 2008 the forecast and
observed index values are high and positive (figure on the left), and the
highest predicted probability is for above-normal yield (figure in the middle).

Above is the crop-yield forecast for the coming
season. The forecast is for enhanced probabilities of
below-normal (low) crop yield for the farm. The
farmer may be able with support to use this
forecast information to plan for the coming season

Share your data
and become part
of this initiative

Presenter
Presentation Notes
We believe that one of the ways to get farmers involved in seasonal forecasts is to use rainfall and crop-yield data recorded at their farms and subsequently entice farmers to become involved in “tailored” forecast system development. Here you see an announcement/plea asking farmers for their data… 

mailto:WALandman1981@gmail.com


Presenter
Presentation Notes
Had written notes on farms for which data have been received. Most of the data is for rainfall (mostly monthly, with some daily too), but there are also some crop-yield data, presumably for dry-land crops. 



The prediction scheme

Climate model(s)

Geopotential heights / 
Model rainfall

Rainfall

Dry-land crop yield

1. Phenomena to be predicted should contain a climate signal (e.g. ENSO) in the
data; 2. Observed and model time series must be over sufficiently long enough
periods so that robust statistical relationship can be developed; 3. and some
form of quality control of the observed data had taken place.

Presenter
Presentation Notes
Large-scale output fields (i.e. forecasts) from global climate models are statistically linked to a commodity (e.g. crops) or to an atmospheric variable (e.g. rainfall). We will next show how skillful this approach can be, including a discussion on its caveats.



Hail!!
Floods!!

Floods?!

Presenter
Presentation Notes
The prediction skill of end-of-season dry-land crops over areas where ENSO may influence seasonal-to-interannual variations is demonstrated here for a farm near Bapsfontein (panel on the left). A skillful system predicting yields is shown here for Bapsfontein, but in some of the years the forecasts have been poor, for example 1999 and 2000 when the area may have been inundated with anomalously high rainfall totals related to La Nina events. The yield forecasts on the right for the farm Transvalia, are not particularly skillful, but here one can see how both excessive rain and devastating hail events can ruin yields. The next slide shows how the poor Bapsfontein forecasts may have negative financial impacts for the farmer. 



Presenter
Presentation Notes
If the Bapsfontein farmer chose to make financial investments in his crop production from the period 1999 onwards, it would have taken him a good number of years to recover his financial losses owing to the poor forecasts during the three consecutive La Nina events of the late 1990s/early 2000s. However, financial investment made after these years are not as devastating, and only the relatively poor forecast for 2005 negatively impacted on financial gains. This result should heed a warning to the farmer that even with good models making skillful forecasts, farm management decisions still have to take into consideration other factors not related to the predicted climate. 



Presenter
Presentation Notes
The rainfall data obtained from this farmer is a consequence of a radio interview during which listeners were asked to share their data through the citizen science initiative introduced here. A forecast system that uses the farmer’s data to predict for Dec-Jan-Feb (DJF) rainfall totals is shown here. The probabilistic forecast (graph with the blue bars) over three categories (wet, near-normal and dry) does not provide a clear “direction” in the forecast (i.e. either wet or dry) during the ENSO-neutral season of 2019/20, but the outcome shows a wet DJF season! In fact, it may have been the wettest DJF recorded by the farmer since he started to collect data at his farm in the 1990s. The literature has already demonstrated how poor seasonal forecasts over SADC may be during ENSO-neutral years. Therefore, in addition to providing the forecasts, a range of skill levels may also need to be communicated to the farmer for optimal use of the forecast.



Data and forecasts for the farm Buschbrunnen near Grootfontein, Namibia

2010/11 
La Niña

2016/17 
La Niña

Presenter
Presentation Notes
Another demonstration of a forecast during an ENSO-neutral year, but this time for a farm near Grootfontein called Buschbrunnen. The red and blue stars show both observed and predicted values for the 2010/11 and 2016/17 seasons, both associated with La Nina events. The rainfall season predicted here is Jan-Feb-Mar, and the 2020 forecast was for a forecast representing “climatology”, that could be understood as a forecast for a “normal rainfall season”. However, up to this time of the JFM season, many farms in the area have already received more that the 75th percentile of the climatological record, i.e. it has thus far been a very wet season. 



…and against a “Home made model”

Presenter
Presentation Notes
Notwithstanding the problems often faced with using forecasts as demonstrated in the previous slides, considering forecasts from robust physical models is likely to remain the best way of making use of forecasts. Here we demonstrate over a recent 5-year period, again for a farm in Namibia, that forecasts from physically-based models (both from a statistical and from a climate model) outscore forecasts of “climatology” and outscore forecasts that are based on the expected outcome during the three main phases of ENSO (El Nino, mostly dry; La Nina mostly wet; and ENSO-neutral, no categorised preference; the home made model referred to here). 



Concluding remarks
• In order to address the notion of low seasonal forecast uptake, we here 

propose that getting farmer’s involved through the notion of “citizen science” 
can help alleviate the uptake problem

• There has been a positive response thus far from nearly 20 farmers
• Predictability of the farmers’ data is demonstrated here, but there are caveats 

to consider:
• Poor forecasts, especially poor ones in succession, may lead to serious financial 

implications for the farmer
• Forecasts will have to be accompanied by an extensive discussion on forecast quality 
• No ENSO, no forecast

• But using physically-based forecast systems have the potential to be the best 
tools for tailoring forecasts in agriculture

• From the responses in terms of providing data and exchanges in social media 
(WhatsApp groups) it seems farmers are keen to engage in a process of co-
production to create optimized tailored forecasts for their farms
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