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The Green River drains an area of 116200 km2 and contributes about ½ of the 
Colorado River’s flow.  The Green River  is 1230 km in length from its source in the 
Wind River Range WY, to its confluence with the Colorado in Canyonlands, UT. The 
flow of the Green is modified by several dams and diversions the largest and most 
significant is Flaming Gorge Dam. The stretch of the Green River within Dinosaur 
National Monument  (DNM) can be divided into  3 canyon reaches (Whirlpool 
Canyon, Split Mountain Canyon, and Lodore Canyon) and 2 meandering reaches 
(Island Park and Echo Park).  Canyon reaches and meandering reaches have several 
important morphological differences which are summarized in table 1. 

 Canyon reaches occur where the river passes through more resistant bedrock. 
These reaches have straighter channels, steeper gradients, narrower valleys, debris fans, 
rapids,  bedrock and talus channel margins, and sediment stored primarily in fan-eddy 
deposits. Meandering reaches have an order of magnitude more sediment stored in 
them. They occur where the river passes through less erosion resistant bedrock, and 
have meandering channels which have a less steep gradient. Debris fans, and rapids are 
rare in these sections. The river bed, throughout DNM is comprised sand or gravel 
several meters thick above bedrock, thus the river is not currently downcutting. 

Figure 3. Average daily discharge (m3/s) for four years  is shown for the Green River at the 
Greendale, UT gage (red) just downstream of Flaming Gorge Dam, and the Jensen, UT gage 
(blue) downstream of the confluence of the Green and the Yampa River. The contribution of 
flows from the Yampa extends the peak of the hydrograph on both ends, and re-introduces 
snowmelt hydrology to the hydrograph.  

Figure 2. The Green and Yampa Rivers in Dinosaur National Monument
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Effects of Flaming Gorge Dam

Flaming Gorge Dam (FGD) was completed in 1964 as part of the Colorado River 
Storage Project. It is situated near the Wyoming--Utah border and it impounds runoff 
from a catchment area of approximately 39,000 km2 including much of the high 
elevation headwater region of the Green River. FGD captures about 21% of the Green 
Rivers pre-dam mean annual sediment load, and regulates 36% of its mean annual flow. 
FGD has had the following effects on Green River downstream.  

● Volume of mean annual discharge unchanged
● 63% reduction in mean annual flood from 334 m3/s to 139 m3/s
● Increase in minimum flows from 10 m3/s to 20 m3/s 
● 25% decrease in effective discharge at Jensen, UT gage.
● 54% reduction in sediment transport at the Jensen, UT gage from 6.9 million 

tons/yr to 3.21 million tons/yr. 
● Bed armoring in the stretch just downstream of the Dam.
● Channel narrowing through Dinosaur National Monument
● Vegetation encroachment
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Geomorphic Characteristics Canyon 
Reaches

Meander 
Reaches

Reach Length(km) 50.6 14.8

Average Gradient (m/km 
drop)

2.97 0.65

Debris Fan Frequency 
(count/km)

3.3 0.4

Rapid Frequency (count/km) 1.8 0.1

Percentage of fine-grained 
sediment in eddy bars 

42 0

Area of alluvium (m2/km) 33,319 675,688

Average bedrock resistance 
class (1-10)

8.86 4.43

Table 1: Comparison of Canyon and Meander reaches of the Green 
River in Dinosaur National Monument. Adapted from several tables 
in Grams and Schmidt 1999)

Figure 4. Daily discharge  of the Yampa in cubic feet per second 
recorded at the Deerlodge Gage near where the Yampa enters 
Dinosaur National Monument. Courtesy of the USGS.  

The Yampa River is the principal stream draining northwestern Colorado and the only 
large river in the Colorado River basin whose flow patterns have not been substantially 
altered by water development. The Yampa has perennial flow throughout its length and is 
fed primarily by snowmelt in its high elevation headwaters. The timing of snowmelt 
strongly influences its hydrograph (see figure 4). The yampa has relatively low flows from 
August - March averaging  14.15 m3/s and high flows from April - July averaging  153.18 m3/s.

The Yampa river transports on average 2.04 million tons of sediment per year, of which 
1.94 million tons is suspended load an 0.10 million tons is bedload. 1.01 million tons of 
sediment is silt/clay and .79 million tons is sand or gravel sized. There is a significant 
disparity between the sub basins in the Yampa with regards to the relative proportions of 
water and sediment supplied. The Little Snake River contributes 69% of the Yampa’s 
sediment but only 27% of the water. The main stem of the Yampa above its confluence 
with the Little Snake provides 73% of the water but only 27% of the sediment, though the 
two sub basins are very similar in size. Bankfull discharge is roughly equal to effective 
discharge for the Yampa River, suggesting that the channel is adjusted to the sediment 
supplied to it, and is roughly in equilibrium. The river bed within DNM is a combination 
of bedrock, sand, and gravel. The arrival of invasive tamarisk in 1948 led to channel 
narrowing of approximately 6% in Yampa Canyon, though the river has appeared to have 
adjusted and channel width has been static since 2000 (Manners et al., 2014).  

Sears (1962) divided the Yampa Canyon in DNM into three river reaches. The short 
upper reach is approximately 3km in length, the rivers course is more or less straight until 
it enter 3 open meanders. The geology on either side of the river is nearly identical. The 
middle reach is about 30km in length and differs from the upper reach in that the geology 
on either side of the river is markedly different. The river begins to meander in 
medium-large open meanders with straight sections of 1-2km in between, this reach 
contains the steepest gradient in Yampa canyon at 2.7m/km. The third reach begins near 
starvation valley as the river begins to form tighter dovetail meanders as it carves deep into 
the Weber sandstone, sand is more abundant in this reach and the gradient is lower 
1.4m/km.

Conclusions: The Free-flowing Yampa River naturalizes the hydrograph of the Green 
River and reduces the impacts of flaming gorge dam downstream. Still the effects of the 
dam are seen downstream where 54% less sediment is being transported past the Jensen, 
UT gage. Sediment budgets are indeterminate as to weather the Green River is in 
equilibrium but channel narrowing has occurred. The channel of the Yampa river does 
seem to be in Equilibrium.          

Figure 5. Flow duration curves of mean daily discharge on the Green River at Greendale UT (A), and 
Jensen UT (B), in cubic feet per second taken from Andrews (1986) . This figure also shows the drastic 
effect the Yampas flows have on the green river. 
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Figure 6. Map showing the Yampa River and its reaches within Dinosaur National Monument. Inset maps show the 
location within the Yampa watershed and the Southwestern United States.  

Figure 1. Map showing the Green River and its reaches within Dinosaur National Monument. Inset maps show the location 
within the Green River  watershed and the Southwestern United States.  
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