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RIPARIAN PHOTOPOINT PROGRAM ON THE TONTO NATIONAL FOREST

Patti R. Fenner1             

Permanent riparian photopoints (repeat photo-
graphy of streamside points) are a widely used mon-
itoring method for situations where there are many
streams to monitor, and little time to do it. They
often display dramatic changes in these dynamic
ecosystems – changes that are brought about by
management of permitted and non-permitted activi-
ties, flood, drought, and fire.  Most of all, they help
us to learn more about the relationship of riparian
areas to uplands, and how riparian ecosystems
function.  

WHY EMPHASIZE RIPARIAN AREAS WHEN

MONITORING RANGE CONDITION?
In central Arizona's arid rangelands, streamside

areas take on a disproportionate importance belied
by their occupation of less than 2% of the overall
range (Ffolliott et al. 2004). A more specific esti-
mate of the percentage of vegetation that is riparian
in Arizona is 0.4% (Pace and Layser 1977). Not just
domestic livestock, but all forms of wildlife and
people are attracted to riparian areas. This is where
they get cool relief from the summer sun. Increased
cover is provided by larger trees and denser vegeta-
tion, and vegetation tends to be more palatable, with
larger, more pliable leaves and fewer spines than
upland desert vegetation.  

A healthy native streamside vegetative commun-
ity has several ecological functions:

• Protect and hold streambanks (sides of the
channel, between which the flow is con-
fined), providing stability with their roots
and reducing soil erosion

• Increase infiltration of runoff into the aquifer
• Provide food and cover for fish and wildlife
• Provide food and cover for domestic live-

stock
• Provide beautiful scenery and a valuable

recreation resource for humans
• Trap sediments and filter nutrients

Range conservationists who manage grazing by
domestic livestock on public lands need to be par-
ticularly attentive to effects of these livestock on
riparian vegetation. Unmanaged grazing can result
in removal of both herbaceous and woody stream-
side vegetation, with consequences that reach even
beyond the actual grazing area.  In some situations,
bare streambanks no longer hold the structure

created by dense grasses and forbs of overhanging
banks. Overgrazing and trampling of bare banks
leads to gently sloping banks, which provide no
cover and shade for fish and other aquatic wildlife.
In other situations, overgrazing of native vegetation
leaves floodplains and streambanks open to inva-
sion by exotic plants such as Russian (Rhaponticum
repens) and diffuse knapweed (Centaurea diffusa),
saltcedar (Tamarix ramosissima), Russian olive
(Elaeagnus angustifolia), starthistles (Centaurea
solstitialis), biennial thistles (Cirsium spp.), giant
reed (Arundo spp.), purple loosestrife (Lythrum
salicaria), and a host of other plants that have been
introduced from foreign countries.  

THE TONTO NATIONAL FOREST PROGRAM
With hundreds of miles of stream and ever-

shrinking staff and resources, public lands agencies
have had to be creative in accomplishing the moni-
toring necessary for a well-managed grazing pro-
gram.

This is the story of how the Tonto National For-
est monitors an estimated 1,400 miles and 30,000
acres of riparian vegetation (Tonto National Forest
2015). The Tonto is one of six national forests in
Arizona, approximately 3 million acres that com-
prise the watershed for the Salt and Verde Rivers. 

One of the primary purposes for establishment
of the Tonto National Forest in 1905 was to protect
the watershed of the greater Phoenix area. The
forest produces an average of 350,000 acre-feet of
water each year. Six major reservoirs on the Forest
have the combined capacity to store more than 2
million acre-feet of water. Management efforts are
directed at protecting both water quality and water-
shed and riparian area conditions. (USDA FS,
Tonto National Forest 2015)

In the mid 1980's, the Tonto hired its first
Riparian Specialist, Lew Myers. Lew saw the
importance of serial photographic documentation,
and began setting up photopoint sites across the
Forest. This was done in conjunction with collect-
ing detailed data at each site on sediment composi-
tion, plant species composition, cover, and vigor,
and channel cross section.  

In 1989, the Tonto teamed up with a new group
of volunteers who called themselves “Mothers for
Clean Waters.” Kathy Nelson, one of the cofound-
ers of the Mothers, later came to work for the Tonto
as a resource specialist. She continued to expand
the program, using mainly volunteer labor, to its

1Friends of the Tonto National Forest, Phoenix, AZ.
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present roster of over 1,000 sites. Sites were
selected that could serve as reference areas, repre-
senting healthy riparian communities, or that would
respond to changes in management of activities such
as grazing. As new riparian exclosures were con-
structed to exclude access by livestock, or new
riparian pastures were designated, that are acces-
sible to livestock for limited times of the year, new
photopoints were established to monitor results.
Additionally, photopoints were established to moni-
tor success of direct streamside channel manipula-
tion projects. And finally, photopoints have been
established to follow recovery of streams after large
events such as fires or floods. Volunteers took
repeat photos and made notes on their observations,
which were provided to range conservationists on
the six Ranger Districts of the Tonto.  

In 2014, the program was discontinued by the
Tonto. A new nonprofit organization, Friends of the
Tonto National Forest, has taken on the task of
maintaining this valuable monitoring program. For
the first time, all photos have been posted online
with an interactive map, for public access, on the
website www.friendsofthetonto.org.
  

USE OF VOLUNTEERS
It is a fact that the amount of Forest Service bud-

gets that is devoted to resource management has been
shrinking. There are probably several reasons for this.
The primary reason given by Tom Vilsack, Depart-
ment of Agriculture Secretary, was that there has
been a shift in where money goes in the Forest Ser-
vice (USDA 2014). Percent of funds spent fighting
wildfire has increased from 16% in 1995 to 52% in
2015. Projected costs for 2025 are that firefighting
will take 67% of the agency's budget. Staffing is also
an indication of the shift of priorities in the agency:
from 1998 to 2015 fire staffing has increased from
5,000 to 12,000 employees, while staffing for all
other functions has been reduced from 18,000 to
11,000 (USDA FS 2015). Unfortunately, fewer staff
to manage natural resources translates to less time for
remaining staff to spend in the field.  

Managing a number of volunteers doing a pro-
gram of this scope can take a good amount of staff
time. Friends of the Tonto National Forest, a new
nonprofit organization, has taken on that workload.
We recruit and train volunteers, have implemented a
check-in and -out protocol for safety, and work with
Tonto National Forest's District employees to send
volunteers to those sites that Districts identify as
priority for that year. Once the photos are taken, we
manage all the incoming data and keep the website’s
interactive map current with the current year’s
photos.

In addition to saving time and funds for the For-
est Service, to accomplish a program they value,

there are other reasons to use volunteers. People
often want to give their time to help with programs
on the National Forest, and they prefer meaningful
activities that make good use of their time. Many
Forest visitors who recreate on the Forest find their
visits even more enjoyable when they have a des-
tination and something specific to accomplish.
Finding a point and retaking a photo is not an oner-
ous task, but it is very important, and the work is
very much appreciated by Forest Service profes-
sionals. This job, unlike many other volunteer activ-
ities, provides real information to natural resource
professionals that leads to good land management
decisions. Of course, collecting detailed informa-
tion in riparian areas is good, but, as is demon-
strated below, photos are powerful tools to illustrate
changes that are occurring in the landscape. 

Volunteers often comment that they like being
able to explore new areas, and they gain an appre-
ciation for resource management by making obser-
vations at the same sites year after year. Some vol-
unteers have been taking these repeat photos for
over 20 years.  

Permanent riparian photopoints are used for envir-
onmental assessments for such projects as range
management planning for grazing allotments, and for
broader programmatic resource evaluations such as
those for travel management and Forest plan revision.

METHODS

Photopoint Establishment
• Photos taken from the center of the channel

are effective in monitoring bank trampling
and erosion, channel narrowing or widen-
ing, and grazing impacts on herbaceous
vegetation.

• Take photos from a rock, near a tree or at
some other feature that can be relocated.  

• Shoot upstream, downstream and/or across
if applicable.

• When possible pan two shots that can be
stitched together. Need to overlap photos
by at least 20%.

• Often overview photos taken from a bank
or some nearby high point are helpful for
monitoring an unstable channel that is
prone to shift, and long term changes in
woody vegetation.

• At each new photo point site note GPS
location, preferably as UTM (NAD 83)

• Draw a sketch of the channel and location
where you were standing when you took
the photograph. If possible, take a photo of
someone standing at the photopoint.

• Include detailed notes on how to get there;
include distances, prominent features, etc.
while you are there.
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• For each photo, note stream, photo point
number and direction of flow.

• Set up photos to monitor references areas to
demonstrate the potential for similar sites.

Repeating Photopoints
• Most importantly, retaking the photopoints

from the same exact spot each year, with
the same exact view, for an accurate com-
parison, is a key to success of this program.

• Use general location map, then “treasure
map” (sketch map drawn to show specific
landmarks), then GPS coordinates to relo-
cate your site.

• Observations are important –  take notes on
what you see – fences that have been cut or
are down, any vandalism to facilities, wild-
life, invasive species, livestock sign, evi-
dence of poaching or other illegal activities,
etc. Riparian photopoint volunteers are
extra eyes for the Forest Service. Make
your trip count by being observant, and doc-
umenting observations.   

 
AN EXAMPLE OF THE USE OF PHOTOPOINTS

To illustrate what we can learn from a series of
photopoints, we have selected representative pages
from Photopoint #5 on Camp Creek Wash, on the
Cave Creek Ranger District.

A riparian exclosure was constructed on Upper
Camp Creek in the early 1990's. A photopoint was
established just upstream of the exclosure so that
the upstream view showed a pasture open to grazing
on the Cartwright Allotment, and the downstream
view showed the top end of the exclosure fence and
the protected area just below the fence. To be fair,
the exclosure fence was built just above what had
been the main spring source for the wash. The
stream reach upstream of the exclosure did not nor-
mally have surface water, so could not very well be
expected to sustain dense riparian vegetation. Infor-
mation on stocking rates is from the Environmental
Assessment for the Cartwright Allotment (USDA
FS 2007) and Jeff Sturla, Range Conservationist on
the Cave Creek Ranger District (pers. comm.,
2015).

Timing is important. Improved grazing manage-
ment was just beginning to be implemented on the
allotment in the early 1990's. The first photo, taken
in 1996, shows very sparsely vegetated banks outside
the exclosure (upstream photo), and a row of new
riparian tree seedlings establishing right at the water
gap fence at the upstream end of the exclosure. 
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Figure 1. Camp Creek #5, September 1996. Upstream (top); downstream (bottom). Timing is
important.  Improved grazing management was just beginning to be implemented on the
allotment in the early 1990's. The first photo, taken in 1996, shows very sparsely vegetated
banks outside the exclosure (upstream photo), and a row of new riparian tree seedlings
establishing right at the water gap fence at the upstream end of the exclosure.
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Figure 2. Camp Creek #5, June 10, 1997. Upstream (top), downstream (bottom). The
second year shows not much change outside the exclosure, but a very dramatic increase in
density of now sapling-aged Fremont cottonwood (Populus fremontii) and Goodding
willow (Salix gooddingi) at the top end of the exclosure. Either the grazing management
was not sufficient to improve conditions for development of a riparian community outside
the exclosure, or the lack of surface water was limiting vegetative development.
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Figure 3. Camp Creek #5, June 16, 1998. Upstream (top), downstream (bottom). By
1998, there was slightly more herbaceous growth outside the exclosure (upstream view),
and The riparian saplings were growing taller and were very dense. Vegetation outside of
the exclosure (upstream view) was beginning to recover under improved grazing
management.
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Figure 4. Camp Creek #5, July 11, 1999. Upstream (top), downstream (bottom). In the
1999 photo there was standing water upstream of the exclosure. In the downstream view,
it is difficult to see a horizon, as the saplings had grown very tall and obscured the view.
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Figure 5. Camp Creek #5, May 2000. Upstream (top), downstream (bottom). In May of
2000, effects of the long-term drought were beginning to be seen. Many of the young
saplings that had established outside the exclosure appeared to have lost their leaves or
died, and crowded sapling growth inside the exclosure was beginning to self-thin.
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Figure 6. Camp Creek #5, July 31, 2002. Upstream (top), downstream (bottom). The
2002 photos show both sides of the fence affected by drought. Trees inside the exclosure
were still dense, but many were thinned out by drought. Saplings outside the exclosure
look like they have dropped their leaves or died. Cattle were completely removed from
the allotment in June 2001, due to the continuing drought.
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Figure 7. Camp Creek #5, August 2, 2003. Upstream (top), downstream (bottom). These
photos were taken at a time of the year when cottonwood and willow would normally be
fully leafed out. Young trees both inside and outside the exclosure have responded to
drought by losing their leaves.  The allotment was still destocked in 2003.
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Figure 8. Camp Creek #5, June 21, 2004. Upstream (top), downstream (bottom). The
2004 photograph shows trees inside the exclosure substantially thinned out, with many
dying. Outside the exclosure, herbaceous growth seemed to have survived at the expense
of sapling trees, a few of which still survived. Destocking for drought continued in 2004.
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Figure 9. Camp Creek #5, August 9, 2005. Upstream (top), downstream (bottom). The
Cave Creek Complex Fire occurred in this watershed in June 2005.  It burned over
243,000 acres, including the headwaters of Camp Creek Wash, riparian trees (that
normally do not burn in wildfires), and the exclosure fence. By the time the 2005 photos
were taken, the monsoon season had begun. With hardly any groundcover left to hold the
topsoil in place, runoff carried topsoil downhill and into streams and washes. Recreational
residences just downstream of this photopoint were subject to severe flooding in the
summer of 2005. The photopoint views were almost unrecognizable. The only grazing
permitted since 2001 was 10 cows and 2 horses from March to June 2005. These were
removed after the fire, for resource recovery.
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Figure 10. Camp Creek #5, April 30, 2007. Upstream (top), downstream (bottom). By
2007, the range had two growing seasons to recover. Groundcover was still markedly

reduced from prior to the fire, but herbaceous vegetation was beginning to establish. 
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Figure 11. Camp Creek #5, April 16, 2008. Upstream (top), downstream (bottom). Large
additional sediment loads were still being carried by the creek three years after the fire.
Vegetation was having a difficult time establishing due to unstable substrates. 
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Figure 12. Camp Creek #5, May 25, 2011. Upstream (top), downstream (bottom). By
2011, the riparian area was outstripping the uplands in rate of recovery, because in spite
of the massive influx of sediment and scouring flows, this area had what limits all desert
vegetation - water. Exclosure fences had been reconstructed for a few years, and
continued destocking for drought led to growth of cottonwood and willow saplings
outside, as well as inside, the exclosure.

CONCLUSION
Repeat photography of riparian photopoints

over time is a valuable tool that visually tells the
story of what has occurred, not only along streams
themselves, but within the watershed.  Some effects
are the result of active land uses and management
decisions;  others are caused by natural events such
as weather, fire, and floods.  

This type of monitoring lends itself to volunteer
labor - it is intuitive and repeatable. Often the most

difficult part of this monitoring method is getting to
and finding the photopoint's precise location. Tonto
range and watershed professionals who benefit from
this program will vouch for the high quality of work
by volunteers; volunteers who contribute to the
Tonto National Forest's riparian photopoint pro-
gram will attest to the satisfaction they derive from
being an active participant in resource management
on their national forest. 
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