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Thank you very much for the constructive comments. We were intending to address
them in a combined response to reviewers, but given understandable delays in the
second review coming in given global circumstances, have decided to give an interim
response now.

Regarding your comments on the contribution, we completely agree with those and that
the first and main contribution you note is is novel and valuable, but also that the further
automation and error/issue checking in standard hydrological GIS pre-processing we
have implemented may be useful to other researchers although we certainly do not
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claim that aspect to be a scientific advance.

We will incorporate most of your suggestions into our revised manuscript once the
second review is secured. Although we agree your point 7) would be ideal, and we will
add the scale bar and legend, there are some slight privacy issues around the farm
locations so we can’t fully address the second part of your suggestion.

To address the most substantive of your detailed points, here is the revised, expanded
discussion we intend to insert in the revised manuscript detailing the background and
start of the art in catchment delineation tools:

Revised paragraph(s) re: catchment delineation tools

Creating a hydrologically and topographically consistent digital elevation model (DEM)
with an appropriate stream network is an important part of modelling landscapes in
many hydrological applications. Reasonably accurate identification of the stream net-
work is particularly important in understanding transport of water, sediment, nutrients
and biomass through a landscape. Terrain analysis of topography data is used to pro-
duce catchment boundaries and surface water features through removing pits, calcu-
lating drainage directions and flow accumulations, and defining stream channels where
pixels exceed an accumulation threshold (Tarboton et al., 1991). The manual process
is tedious and has given rise to GIS toolboxes to conduct terrain analysis with some
automation to process inputs to spatially model the movement of water and other mass
through a landscape (Maidment, 2002).

Popular algorithms for terrain analysis are now commonly embedded in common GIS
platforms such as ArcGIS/ArcPro, QGIS, GRASS GIS, SAGA GIS etc. Some stand-
alone tools also exist such as DelineateIT (Sharps et al., 2020), and TauDEM (Tar-
boton et al., 2009; Tesfa et al., 2011). These tools all are capable of running estab-
lished hydrological geoprocessing steps; preprocessing a DEM through filling sinks
and removing pits, calculating estimates of flow direction and accumulation, extracting
stream networks, and producing catchment boundaries. Standalone tools such as De-
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lineateIT and TauDEM include some more complex tools to enable more sophisticated
processing. Innovations in these and other research focussed on improving catchment
delineation and flow processing have led to the availability of more complex algorithms
able to better partition flow, often utilising parallel processing to increase computational
efficiency (Tesfa et al., 2011; Haag et al., 2018; Sit et al., 2019). Other research has
also utilised complementary satellite data to directly extract surface water features and
catchment boundaries (Li et al., 2019) (noting that many DEMs themselves are partly
constructed from satellite information among other data sources).

However, these tools have been generally designed and used to understand flow path-
ways within an isolated catchment or subcatchment, where there is no water transfer
from outside the catchment boundary and there is often only one significant outlet to
consider. Complexities arise when the area to be modelled covers only part of a catch-
ment or encompasses several subcatchments with multiple entry and exit points along
its boundary. This is the case with many farms, forestry units, and other land manage-
ment units that have been defined according to administrative boundaries rather than
natural catchment and subcatchment boundaries.

References Haag, S., Shakibajahromi, B., & Shokoufandeh, A. (2018). A new rapid
watershed delineation algorithm for 2D flow direction grids. Environmental Modelling
and Software, 109(August), 420–428. https://doi.org/10.1016/j.envsoft.2018.08.017.
Li, L., Yang, J., & Wu, J. (2019). A method of watershed delineation for flat ter-
rain using Sentinel-2A imagery and DEM: A case study of the Taihu basin. ISPRS
International Journal of Geo-Information, 8(12). https://doi.org/10.3390/ijgi8120528.
Sharp, R., Douglass, J., Wolny, S., Arkema, K., Bernhardt, J., Bierbower, W.,
Chaumont, N., Denu, D., Fisher, D., Glowinski, K., Griffin, R., Guannel, G.,
Guerry, A., Johnson, J., Hamel, P., Kennedy, C., Kim, C.K., Lacayo, M., Lons-
dorf, E., Mandle, L., Rogers, L., Silver, J., Toft, J., Verutes, G., Vogl, A.
L., Wood, S., & Wyatt, K. (2020). InVEST 3.9.0.post25+ug.g6361440 User’s
Guide. The Natural Capital Project, Stanford University, University of Minnesota,

C3

The Nature Conservancy, and World Wildlife Fund. Retrieved February 2nd,
2020 from https://storage.googleapis.com/releases.naturalcapitalproject.org/invest-
userguide/latest/index.html. Sit, M., Sermet, Y., & Demir, I. (2019). Optimized water-
shed delineation library for server-side and client-side web applications. Open Geospa-
tial Data, Software and Standards, 4(1). https://doi.org/10.1186/s40965-019-0068-9.
Tarboton, D. G., Bras, R. L., & RodriguezâĂŘIturbe, I. (1991). On the extraction of
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Best wishes, the authors.

Interactive comment on Geosci. Model Dev. Discuss., https://doi.org/10.5194/gmd-2020-261,
2020.

C4


