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Part 2 – Final Report Executive Summary  
 
IrriSAT is a weather based irrigation water management and benchmarking service 
that uses satellite imagery to better determine site specific crop coefficients that are 
needed to accurately calculate crop water use figures. The system uses local weather 
stations to measure sunlight hours and intensity, cloud cover, rainfall and wind 
which are all used to calculate a reference crop water use in the past 24 hours. This 
information when combined with the satellite-determined crop coefficient for a 
particular crop allows a site specific crop water use figure to be calculated for an 
individual field.  
 
After initial successful trials using IrriSAT in the Gwydir region during the 
2010/2011 irrigation season this project extended and expanded the trial to cover 
additional cotton growing regions in the Namoi and Walgett areas. During the 
2011/2012 irrigation season approximately 80 000 ha of irrigated cotton was 
monitored with the IrriSAT system over these three cotton growing areas. Issues 
with  non-transmission of satellite data from one of the main NASA satellite sensing 
systems (Landsat 5) used by IrriSAT limited the trials ability to provide real-time 
irrigation scheduling information throughout parts of the irrigation season, however 
the water use and yield benchmarking components of the system where able to be 
assessed and provided useful information to trial participants which allowed them 
to assess the performance of their water management strategies and benchmark their 
performance between fields and also between regions. Strong relationships between 
yield and IrriSAT determined crop evapotranspiration were found which were 
consistant across regions, providing confidence that the IrriSAT system has further 
potential to be used as an initial forecasting tool for predicting yield potential. The 
results also showed there was a wide variation in water use productivity between 
fields, growers and regions. This information can then be used for respective 
strategic analysis of decisions regarding water management. 
 
The IrriSAT system when adopted widely across the cotton industry will place the 
industry in a unique position at the forefront of water management technologies. 
The IrriSAT system provides water management information over large areas at low 
cost to improve water use productivity.  The IrriSAT system also allows the 
benchmarking of water use and production across fields, farms and catchments 
when combined with yield data at the end of season. This benchmarking 
information has been seen as a valuable tool for improving water use efficiency and 
resource use efficiency. This project has provided benchmarking data available 
across three catchments and over approximately 80 000 ha of cotton during the 
2011/2012 irrigation season. This information has been provided to irrigators to 
allow them to directly compare their performance against others in the industry and 
also look at options for improving their own water use productivity. Continued use 
and expansion of the approach has the potential to led to wide scale change in water 
use management across a range of scales from individual fields to regions. 
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Part 3 – Final Report Guide (due 31 October) 
 
Background 
 
IrriSat is a weather based irrigation scheduling and benchmarking service.  While the main 
scheduling tool used in the cotton industry is soil moisture monitoring, they are single point 
measurements.  It is recommended that a variety of tools be used including visual, soil 
moisture monitoring and weather based scheduling methods.  Weather based methods have 
previously not been adopted due to the lack of reliable evapo-transpiration (ETo) data and 
site specific crop coefficients. 
 
IrriSat uses satellite imagery to determine site specific crop coefficients that are needed to 
calculate crop water use. The system uses local weather stations to measure sunlight hours 
and intensity, cloud cover, rainfall and wind which are all used to calculate a reference crop 
water use in the past 24 hours. This information when combined with the satellite-determined 
crop coefficient for a particular crop allows a site specific crop water use figure to be 
calculated. The approach can be used over large areas at a low cost. 
 
The IrriSat system was applied in an initial trial within the cotton industry in the Gwydir 
catchment during the 2010/2011 irrigation season. Ten consultants took part in the trial with 
304 individual paddocks or blocks being monitored through the irrigation season. Total area 
monitored was approximately 20 000 ha. 
 
Based on the results of the trials and feedback received from the trial participants three 
applications were identified where the IrriSAT technology could benefit the cotton industry: 
 
 - IrriSAT for Irrigation Scheduling and Management 
 - IrriSAT for regional WUE benchmarking 
 - IrriSAT as an in season yield prediction tool 
 
It was indicated by the trial participants that there were areas which need further development 
with IrriSAT to refine the approach and link with existing technologies such as soil moisture 
probes and other 3rd party industry water management tools. This Phase II project was 
undertaken further investigate the above applications and extend and expand the IrriSAT trial 
into other cotton growing regions. 
 
Objectives 
 
Feedback received at field days and conferences attended during the initial project found a 
number of consultants and irrigators wish to continue to use the IrriSAT product across the 
cotton growing valleys to improve water use efficiency in cotton crops.  Based on the 
feedback received, the following objectives were proposed for this Phase II project for the 
2011-2012 season: 
 
IrriSat for Irrigation Scheduling and Management 
 
Improvements will be made on the interface for growers and consultants with multiple blocks 
to reduce the time needed to update the field based information. Additionally spatial field 
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based data will be included in the web interface for individual growers along with the 
provision of a 7 day ETo forecast.  Integration with other inputs, like soil moisture data, will 
be initiated during the 2011-2012 season.  It is proposed that discussions begin with soil 
moisture monitoring providers (eg Sentek, Research Services New England) to see how crop 
water use data could be integrated with soil monitoring information.    
 
- IrriSat for regional WUE benchmarking 
 
Data analysis processes will be automated to enable WUE benchmarking. Data availability 
through the web-portal to enable and visualize benchmarking will be improved, based on 
feedback and requests obtained from the 2010-2011 season. Additionally, the development of 
individual benchmarking reports for growers will be investigated. 
 
- IrriSat as an in season yield prediction tool 
 
Based on experiences during and after the 2010-2011 growing season, it appears that yield 
forecasting can be applied starting in January. Further development of this approach, as well 
as predictions on field based yield, applied to a basin/valley level will be included in the 
2011-2012 activities. The data from additional irrigated regions in the trial will be used to 
refine relationships for potential yield forecasting from cumulative measured crop 
evapotranspiration.  
 
Methods 
 
The IrriSAT trial was continued and expanded during the 2011/2012 irrigation season. 
Approximately 50 growers and consultants were engaged in the trial across three catchments 
with the total cotton area monitored approximately 80 000 ha. An additional weather station 
was also added to the IrriSAT network at Walgett in late 2011 to accommodate the Walgett 
growers. A brief description of the IrriSat approach is described below. 
 
How IrriSAT Calculates Crop Evapotranspiration (ETc) 
 
Crop coefficients are affected by management (irrigation, fertiliser etc), soil type and varietal 
differences and often show variation even within crops in the same region due to these 
factors.  Satellite derived vegetation images are used to derive the crop coefficient values. 
On-ground weather station networks are used to calculate reference evapotranspiration (ETo). 
This reference evapotranspiration is used to represent the climatic conditions under which 
evapotranspiration takes place, which is then used to calculate actual evapotranspiration 
(ETc) for specific crops by multiplying the ETo by a specific crop coefficient (Kc). The crop 
coefficient takes into account differences in canopy cover, stomatal characteristics, 
aerodynamic properties and albedo, which affect the rate at which crops evapotranspire 
compared to the reference crop. Therefore ETc for a specific crop is given by: ETc = ETo x 
Kc.  
 
Figure 1 shows an overall flow diagram of the IrriSAT system. Two information feeds (ETo 
from on-ground weather stations and forecast ETo) are combined with satellite derived crop 
coefficients to determine individual paddock water use on a daily basis. This information is 
then processed and delivered through a web based interface to irrigation managers. This 
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information on crop water use can also be used for benchmarking and water use productivity 
investigations when combined with yield data from the monitored fields. 
 

 
 
Figure 1: IrriSAT system showing information flows and linkages between sensing and 
information delivery platforms 
 
Reference Evapotranspiration and Rainfall: 
 
As with last year, the cotton regions experienced high rainfall leading to major flooding in 
some areas, along with lower evapotranspiration (ETo) rates for the regions when compared 
to the historical average. Table 1 below summaries the weather conditions experienced across 
the regions for 2011-12, whilst Figure 2 depicts the cumulative seasonal ETo values at each 
location for the 2011-12 irrigation season. Mean temperature, mean relative humidity and 
radiation were similar across the weather station network. The higher ETo rates observed at 
Keytah are explained by higher wind values along with slightly more radiation observed. The 
lower rates of ETo observed at Narrabri is due to significantly less wind run measured at this 
location when compared to the three other weather stations. The Narrabri station is run by 
CSIRO Plant Industry at Myall Vale, whereas the other three stations are operated by CSIRO 
Land and Water. Trial participants had individual fields associated with the closest ETo 
weather station. 
 
 
 
 
 
 



 

 

  6 of 27 

Table 1: 2011-2012 Seasonal Weather Summary (15/10/2011-30/04/2012) 
 

Station Temp 
Rel. 

Hum. Radiation Wind Rain ETo  
 deg C % MJ/m2 km/hr mm mm  
        
Keytah 23.0 60 23.7 10.7 674 1066  
Weemelah 23.4 60 22.2 9.3 597 1015  
Walgett 23.2 60 22.6 9.7 656 1019  
Narrabri 22.7 63 22.4 6.2 770 912  
        

Note: Walgett weather data has been used from the Weemelah site until Walgett started 
recording on 1-Jan-2012. 

 
 
Figure 2: Cumulative seasonal ETo across 4 weather stations for 2011-12 
 
 
Landsat 5 Satellite Issues:  
 
During the 2011/2012 irrigation season we had issues with the Landsat 5 satellite maintained 
by NASA and the USGS. Landsat 5 was launched in 1984 and was designed to last 3 years. 
In November 2011, the U.S. Geological Survey (USGS) stopped acquiring images from the 
27-year-old Landsat 5 Earth observation satellite due to a rapidly degrading electronic 
component. Instead of continuing to operate until the amplifier failed completely, USGS 
engineers suspended imaging activities for an initial period of 90 days in order to explore 
every possible option for restoring satellite-to-ground image transmissions, this occurred in 
Nov 2011. 
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Landsat 5 was providing better data than the younger Landsat 7 satellite. The USGS operated 
Landsat 7 remains in orbit collecting global imagery. Since its launch in 1999 with a 5-year 
design life, Landsat 7 has experienced an instrument anomaly in 2003 which reduces the 
amount of data collected per image. The faulty part is called the scan line corrector, a mirror-
like assembly that compensates for the "zigzag" motion of the image scans by the Enhanced 
Thermal Mapper Plus instrument. Due to the glitch, each scene is missing about 22 percent of 
data, leaving gaps in image acquisitions (Figure 3). We have had to use solely Landsat 7 to 
complete the 2011/2012 season trials which has limited our data somewhat for this season 
and our ability to provide real-time scheduling information. The launch of the Landsat Data 
Continuity Mission, which will become Landsat 8, is scheduled for March, 2013. This will 
ensure future remote sensing data availability for the IrriSAT system from March 2013 
onwards.  
 

 
Figure 3: Landsat 7 image showing data gaps present from the failed line scanner 
 
Results 
 
IrriSat for Irrigation Scheduling and Management 
 
The IrriSAT system is able to provide a low cost, site specific irrigation water management 
tool that can be applied over large areas. The IrriSAT web portal is available in a Google 
maps interface which allowed consultants to monitor between 10-50 individual irrigation 
management units or fields. For each management unit, waterbalance information was 
calculated from the IrriSAT system and displayed in a cumulative graph over the irrigation 
season. Data is updated daily using weather station data and forecast ETo combined with 
satellite derived kc data which is updated on a 7-14 day interval. During this seasons trials we 
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had issues with the Landsat 5 satellite, as discussed above, which provides as large 
proportion of the real-time crop remote sensing data. While the Landsat 7 satellite was still 
available, data coverage issues (mentioned above) and loss of the dual satellite repeat cycle 
meant it was difficult to adequately assess the success of this objective of the trial. 
Comparisons at the end of the season showed good relationships, as in previous seasons with 
cumulative water use estimates measured on ground. Improvements were made to the 
IrriSAT web interface to allow growers to see spatial data across their fields (Figure 4), 
however this functionality was lost once Landsat 5 stopped transmitting images so the project 
had a limited time to collect feedback from participants on these improvements during the 
2011/2012 irrigation season. The interface was also improved to allow easy entry of data for 
users with multiple fields based on feedback from the initial group of trial participants. 
 

 
Figure 4 Spatial variation in crop coefficients across irrigated fields as shown in the IrriSAT 
web portal.  
 
Efforts to integrate  IrriSAT crop water use data with soil monitoring information has been 
undertaken with initial discussions being undertaken with a number of soil moisture 
monitoring providers (eg Sentek, Research Services New England). This has been beneficial 
in developing a path forward for integrating data feeds of real-time crop water use 
information derived from IrriSAT into additional information packages. The project team has 
developed an ftp feed of IrriSAT derived water information which can be provided to easily 
integrate this information into additional third party products. We also hope to offer this 
information to improve other industry packages in future such as WaterSched2, 
CropWaterUse, Watertrack which relie on accurate measurements of crop water use and 
currently use default values from FAO 56. 
 
IrriSat for regional WUE benchmarking 
 
One of the benefits of the IrriSAT approach is that it covers large areas at low cost and 
provides estimates of actual crop evapotranspiration data that can used for benchmarking the 
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performance of cotton crops. The approach is universal across regions so allows direct 
comparisons to be made and the development of robust benchmarking data. This feature was 
seen by the trial participants as extremely useful in being able to benchmark water use 
efficiency across a region combined with yield and/or financial data for benchmarking and 
decision making purposes. Additionally this season the trial expanded to cover three cotton 
producing regions – Gwydir, Namoi and Walgett. Figure 5 shows total seasonal crop water 
consumption and yield across the Gwydir, Namoi and Walgett cotton regions for the 
2011/2012 irrigation season. It can be seen that there was a clear relationship between 
IrriSAT measured crop evapotranspiration and measured yield. The relationship was 
particularly strong on the irrigated crops which were monitored with the system (i.e. IrriSAT 
Crop Evapotranspiration figures above 4 ML/ha). The relationship between yields and 
measured ETc from IrriSAT where not as strong as in non-irrigated crops and this is most 
likely due to stress factors not providing sufficient feedback from the NDVI measurements 
used in IrriSAT. However, overall relationships where still very strongly correlated (R2 = 
0.74 when analysed for all regions). Feedback from the trial participants indicated that this 
water use productivity benchmarking using the IrriSAT approach was a valuable tool to track 
performance of individual fields and also to show how it compares to other water users and 
regions.  
 

 
 
 
Figure 5 IrriSat ETc and yield relationship for 2011/2012 
 
Each trial participant was provided with a summary report at the end of the season showing 
this benchmarking data and also identifying their individual fields within the data. 
 
 
 

yield = 1.9407x ‐ 1.7355
R² = 0.7468 (Gwydir)

yield = 1.902x ‐ 1.1973
R² = 0.6792 (Namoi)

yield = 2.7368x ‐ 5.7658
R² = 0.7875 (Walgett)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

0 1 2 3 4 5 6 7 8 9 10

Yi
el
d 
(B
al
es
/h
a)

IrriSAT Crop Evapotranspiration  (ML/ha)

Gwydir

Namoi

Walgett

Linear (Gwydir)

Linear (Namoi)

Linear (Walgett)

yield = 1.9615x  ‐ 1.6965
R² = 0.74 (All regions)



 

 

  10 of 27 

IrriSat as an in season yield prediction tool 
 
The strong relationship between IrriSAT derived crop evapotranspiration and yield 
potentially allows for approximate yield forecasting to be undertaken before harvest in future 
seasons using the relationships developed in this project across the three regions, Figure 5. 
Realistically, on a practical leave, an estimate would likely be within 2 bales/ha based on the 
results and relationships determined during monitoring in this project. Results from the 
previous seasons trials and this seasons trials indicate that the relationships will be useful 
inter-seasonal and well as inter-regional for predicting/forecasting potential yields. There was 
not a large difference between relationships of cumulative crop evapotranspiration and yield 
over the three regions, which gives confidence in using the approach in a predictive fashion 
across the industry. Cumulative crop evapotranspiration as calculated by IrriSAT would be 
able to provide an approximate estimate of yield using solely remote sensed data. Additional 
data such as fruit/boll counts measured on-ground could potentially further improve this yield 
forecasting ability. The results from the IrriSAT derived crop evapotranspiration tend to 
indicate that there are differences between the ability of different fields to convert crop 
evapotranspiration into yield potential and based on similar experiences with grapevines this 
is likely due to the fruit load/canopy cover ratio’s, hence additional on-ground measurements 
may overcome this issue.  
 
Outcomes 
 
The project has placed the cotton industry at the forefront of water management technologies. 
The IrriSAT system provides water management information over large areas at low cost to 
improve water use efficiency.  The IrriSAT system also allows the benchmarking of water 
use and production across fields, farms and catchments when combined with yield data at the 
end of season. This benchmarking information has been seen as a valuable tool for improving 
water use efficiency and resource use efficiency. This project has provided benchmarking 
data across three catchments and over approximately 80 000 ha of cotton during the 
2011/2012 irrigation season. This information has been provided to irrigators to allow them 
to directly compare their performance against others in the industry and also look at options 
for improving their own water use productivity. The technology developed in the project and 
applied to measuring cotton evapotranspiration can also potentially be incorporated into a 
number of third party products which are used within the industry that require more accurate 
measurements of crop water use.  
 
 
1. Please describe any:-  

a) technical advances achieved (eg commercially significant developments, patents 
applied for or granted licenses, etc.); 
No additional patents or licences were developed during this phase of the project 

b) other information developed from research (eg discoveries in methodology, 
equipment design, etc.); and 
No additional discoveries were developed during this phase of the project 

c) required changes to the Intellectual Property register. 
No changes are required 
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Conclusion 
The IrriSAT approach has the potential to provide a significant benefit for the Australian 
cotton industry. This extension of the trial has shown the potential of the IrriSAT system for 
providing site specific irrigation scheduling information, regional water use benchmarking 
and potentially in season yield forecasting. Each one of these components has clear benefits 
for the cotton industry which were identified by the trial participants. From this extension 
trial it was clear that there is significant interest in the approach by water managers in the 
cotton industry and benefits for water management. Continued use and expansion of the 
IrriSAT approach has the potential to led to wide scale change in water use management 
across a range of scales from individual fields to regions. 
 
 
Extension Opportunities 
 
2. Detail a plan for the activities or other steps that may be taken: 

(a) to further develop or to exploit the project technology. 
 
There is a large opportunity to further extend this research and application within the cotton 
industry. Project participants have provided feedback that they see value in the information 
provided with the technology and also value in the ability of the system to provide industry 
wide and inter region water use productivity information which can be used in water 
management. We are currently investigating further opportunities to continue to provide this 
information. During March 2013 we will also hold a training workshop for consultants and 
industry people who wish to use the IrriSAT approach in their own applications. We have 
been working with a partner in the EU Space Agency Extension Programme and now have 
access to free remote sensing analysis software which can be used for undertaking the 
IrriSAT analysis. Workshop participants will be given the software, shown how to access the 
free USGS Landsat images and shown how to implement the IrriSAT approach for 
determining crop water use.  
 

(b) for the future presentation and dissemination of the project outcomes. 
 
Results from these seasons’ trials have already been presented at a number of industry events 
and are shown in the preceeding section. As opportunities arise we will endeavour to further 
communicate the results from the project across he cotton industry. A journal article from the 
inter region benchmarking assessment of water use and yields is currently being developed 
for publication. This material will also be presented at the 2013 Irrigation Association of 
Australia conference.  
 

(c) for future research. 
 

With increasing pressure being placed on water resources within the irrigation sector in the 
Murray Darling Basin, having an industry standard water use productivity benchmarking and 
water management tool is particularly important, that is accurately directly measuring crop 
water use. Applications such as IrriSAT provide actual site specific water use management 
information across large area’s at low cost at various time and spatial scales which have been 
shown to be potentially very useful in cotton producton systems. Future research within this 
area should focus on providing a consistent and sustainable approach for providing this 
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information across the industry. Potential also exists to further refine the technology and its 
accuracy and also to improve the yield forecasting ability using additional simple on-ground 
measurements of fruit/boll counts at specific periods in the season to combine with the 
remote sensed evapotranspiration data.  
 
9. A. List the publications arising from the research project and/or a publication plan.  

 
Industry Journal & Conference 
 
Hornbuckle, J. & Soppe, R. (2012) Space-age technology used industry-wide, Australian 
Cotton Water Story – A decade of Research & Development, Cotton Catchment 
Communities CRC, pp. 22 http://www.cottoncrc.org.au/industry/Publications/Water  
 
Montgomery, J., Soppe, R. Hornbuckle, J. (2012) Piloting IrriSAT Technology in 
Irrigated Cotton, 16th Australian Cotton Conference – Growing Better all the Time, 
Broadbeach, Gold Coast, Australia, 2012 Poster presentation 
 
Montgomery, J., Soppe, R. Hornbuckle, J. (2012) Piloting IrriSAT Technology in 
Irrigated Cotton, 16th Australian Cotton Conference – Growing Better all the Time, 
Broadbeach, Gold Coast, Australia, 2012 Paper presentation 
 
Soppe, R., Hornbuckle, J.W. & Montgomery, J. (2012) Cotton water productivity in the 
Gwydir, NSW, Irrigation Association of Australia Conference, Adelaide, June 2012, 
http://www.irrigation.org.au/index.cfm?/publications/2012-ial-conference-papers  
 
Emma Leonard (2012) Spatial prediction of soil water, SPAA Precision Ag News, 
Volume 8, Issue 2 Autumn 2012 www.spaa.com.au pp.22-23 
 
Montgomery, J., Hornbuckle, J. & Soppe, R. (2012) Determing crop water use with 
IrriSAT, The Australian Cottongrower, December 2011- January 2012, pp. 18-20 
http://www.greenmountpress.com.au/cottongrower/Back%20issues/327djcot11/327djcot1
1.pdf  
 
Newspaper 
 
Agriculture Today, Crops and Grains, Walgett improves water,p.12 Thursday, March 1, 
2012 
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Figure 1: Waterbalance graph for an individual irrigation field 
 

 
 

Figure 2: Variation in crop coefficient across fields and farm. 
 

 
 

Figure 3: Cotton yield and seasonal crop water use for different row configurations and 
irrigation methods in the Gwydir catchment, NSW for season 2010-2011 

 



 

 

  18 of 27 

 
Cotton water productivity in the Gwydir, NSW 
 
Richard Soppe1*, John Hornbuckle1 and Janelle Montgomery2* 
 
1CSIRO Land and Water, Sustainable Agriculture Flagship, Griffith, NSW 2680, 
Australia 
2NSW Department Primary Industries, Moree, NSW 2400, Australia 
*corresponding and presenting author 
 
IAL 2012 National Conference 
 
Summary 
 
Crop water consumption and yield data were collected for cotton, grown under 
different row configurations and irrigation regimes in the Gwydir in 2010-2011. Crop 
water productivity was calculated and indicated that under the climatic conditions 
of the 2010-2011 season a high frequency, low volume irrigation regime resulted in 
better crop water productivity. Skip-row and double-skip row configurations had 
reduced yield, comparable with the reduced number of plants in a field. 
 
Introduction 
 
Increasing crop water productivity, a higher crop yield per unit applied water (more 
crop per drop), is one of the objectives in areas where water is a scarce good. Water 
availability in The Murray Darling basin is limited, and the basin is going through a 
period of serious discussions on redistributing water to different water use sectors. 
Cotton is one of the crops cultivated in the Gwydir catchment in the north of NSW. 
This study evaluates cotton water productivity under a range of conditions using 
remote sensing observations combined with actual crop yield values. 
 
 
Methods and Materials 
 
Two representative agro-meteorological stations were installed in the Gwydir 
catchment measuring the elements needed to calculate reference evapotranspiration 
(radiation, temperature, humidity and wind speed). Landsat 5 remote sensing 
images were downloaded regularly. Digital numbers were converted to radiance 
and reflectance (Landsat handbook), and the normalized difference vegetation index 
(NDVI) was then calculated. Based on the NDVI, a crop cover percentage was 
obtained, and the crop cover was related to a field specific crop coefficient using the 
method of Trout et al (2007). Crop coefficients and reference evapotranspiration 
were combined for each field to calculate actual crop water use through the IrriSat 
system. In IrriSat, growers receive the information on crop water use, and enter data 
on rainfall and irrigation timing to allow a water balance tracker throughout the 
growing season. Cotton yield data were collected at the end of the season from 
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growers participating in the IrriSat system and were based on field averaged yields 
based on cotton-gin measurements. Data were collected in the 2010-2011 growing 
season. Crop water productivity was calculated as the yield divided by the 
consumed crop water over the season. 
 
A research trial was conducted in the Gwydir catchment in the same year, including 
different types of row configurations and irrigation scheduling. Typical row 
configurations in cotton are the solid planting, skip-row planting, leaving every 
other row empty and double skip-row, leaving two rows empty and planting the 
third row. Although most productive cotton fields are irrigated, some areas are 
planted as rain-fed cotton. Techniques like skip-row, double-skip and rainfed are 
used to reduce risk of uncertain irrigation supply and rainfall. Skip and double skip 
row configuration expand the area of effective rainfall per row of planted cotton. 
Effectiveness of these configurations is largely season dependent. 
 
 
 
Results and Discussion 
 
The calculated crop water productivity for a variety of systems is shown in figure 1. 
The solid and single skip planting configurations from the different farms appear to 
cluster well together. An outlier in the solid planting configuration was irrigated 
with a lateral move, while the other irrigation systems in the cluster were irrigated 
with surface irrigation (mainly applications through siphons). The lateral move 
irrigated cotton used an average volume of water throughout the season, but 
produced higher yields than the surface irrigated fields (thus, a higher crop water 
productivity). A smaller group of data in the solid planting configuration is shown 
as a low deficit system. These fields were managed by a consultant who used rapid 
advance surface water applications, thus reducing the volume of application, and 
increasing the frequency of irrigations. This emulated an irrigation frequency and 
application similar to the lateral move operation. From the dataset, it can be seen 
that the low deficit fields consumed more water, but resulted in higher yields, and in 
general had a higher crop water productivity than the standard irrigated fields. 
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Figure 1: Cotton yield and seasonal crop water use for different row configurations 
and irrigation methods in the Gwydir catchment, NSW for season 2010-2011 
 
The solid planting configuration in the research plot fell within the standard and low 
deficit group of data points. In the single skip data set, one data point resulted in a 
relatively high crop water productivity. This point is indicated in the graph as a 
center pivot irrigated field. The center pivot, similar to the lateral move, applied high 
frequency irrigation with low volumes. The double skip group of data was divided 
into two groups, one with additional irrigation, while the other group was fully 
rainfall dependent. The rainfall dependent group had a lower crop water 
productivity, related to the uncertain timing of rainfall throughout the season. 
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B. Have you developed any online resources and what is the website address? 
 
We now have online real-time measured reference evapotranspiration for the Keytah and 
Weemalah stations that were installed in the Gwydir and the Walgett weather station in 
the Namoi. This information is freely available on the net and can be accessed from 
http://weather.irrigateway.net/aws/index.php  
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Also included is a 7 day reference evapotranspiration forecast that was developed in the 
project for each of these stations. This forecasting service was developed using the 7 day 
Operational Consensus Forecasts provided by the Bureau of Meteorology 
http://www.bom.gov.au/catalogue/data-feeds.shtml. This raw forecast data (Temp, Humidity, 
Wind Speed etc) has been converted into a 7 day ETo forecast by CSIRO which was used in 
IrriSAT to forecast water needs 7 days in advance. Current forecast data is available on the 
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IrriGATEWAY website for each of the regions where IrriSAT is being implemented, see 
http://weather.irrigateway.net/?aws_id=6&view=7dayforecast . This ETo forecasting system 
provided the basis for the ETo feeds into the IrriSAT system on a daily basis. This 
information is freely available and the website can also be used to download historical data 
from these weather stations. 

 

 
 
General updates to the irrigateway website (www.irrigateway.net) have also been 
undertaken to include spatial data presentation for irrigators fields. 


