
INTRODUCTION 

While extensive stream data is available in the U.S., many 
Central American countries lack documentation of local 
stream characteristics.  Given that stream data is vital for 
effective water resource management and understanding of 
local hydrology, the objective of this project was to construct 
a concrete V-notch weir to get accurate and detailed data of 
stream flow in a Costa Rican tropical pre-montane 
transitional forest 

STUDY SITE 

DESIGN 

•  Had to be functional, practical, and accurate as a scientific instrument 
•  Had to comply with United States Bureau of Reclamation standards in 

order to calculate flows using established equations 
•  Had to measure a wide range of flows of unknown magnitude since the 

stream was completely uncharacterized 
•  Solution: a concrete V-notch weir on exposed bedrock (Figures 2 and 3) 

and pressure transducer to collect regular data, with peak flow  estimated 
using the Rational Method and precipitation data. Design storm intensity 
was 6 in/hr 
 

CONSTRUCTION 

•  All materials (cinder blocks, 12,000 lbs of concrete mix, sandbags, 
lumber, etc.) had to be carried along steep muddy paths to the forest 
construction site  

•  A tarp network was set up to keep the site dry during construction 
•  Stream was diverted around the site using drainage pipes and sandbag 

dikes 
•  Streambed was excavated down to harder rock substrate and rebar 

anchors set to ensure a sturdy foundation 
 

CALIBRATION 

The selected study watershed is within tropical forest of the 
Texas A&M Soltis Center for Research and Education 
property near San Isidro de Peñas Blancas, Costa Rica at 
latitude 10°22’ 55” N, longitude 84° 37’ 8” W.  The property 
lies on the Caribbean slope of the Cordillera Tilarán of Costa 
Rica, just east of Arenal Volcano National Park. The site lies 
on the gradation between cloud forests and rainforests, 
presenting an opportunity to understand the hydrology of a 
less-researched, transitional premontane forest.  

CONCLUSIONS & FUTURE WORK 

•  Weirs are well-understood structures that can measure 
volumetric flow rate (Q in cfs) 

•  With a pressure transducer installed, a weir gives time 
series information on flow rates, known as a hydrograph 

•  Hydrographs are valuable for understanding hydrologic 
characteristics of a watershed 

•  Hydrographs document the watershed’s response to 
rainfall events 

•  A weir in the Soltis Center watershed facilitates closing 
the water budget  
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•  Before calibration, flow data showed twice daily fluctuations that did not 
match up with precipitation. The source was found to be a little-known 
phenomena called atmospheric tides that occur in the tropics 

•  Additionally, the factory pressure transducer equation (Equation 1) was for 
different electrical conditions than those at the weir 

•  15 distinct sets of voltage readings from the transducer, height of water 
above transducer, and atmospheric pressure were taken to create a new 
calibration curve 

•   Flow of calibration calculations: Height of water à Water pressure, + 
Atmospheric pressure à Total pressure, which was plotted against 
Voltage (see Figure 5) 

•  The Keller Acculevel transducer is accurate to 0.0375 feet of water 
pressure i.e. 0.00081 cfs 

CONCEPT 

Figure 1: Google maps image showing Soltis Center 
location  

Figure 2: Site chosen due to 
exposed bedrock 

Figure 4: Troubleshooting & on-site design changes 

Figure 3: Preliminary design of V-
notch weir 

FINISHED PRODUCT 

y = 4.1037x + 0.4442 
R² = 0.9936 
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Figure 5: Calibration Curve 

Equation 1: Factory Calibration 

Equation 2: Calculated Calibration 

Where y = Total pressure (psi)  
  x = Voltage  

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0 

0.05 

0.1 

0.15 

0.2 

0.25 

0.3 

0.35 

Pr
ec

ip
ita

tio
n 

(in
) 

Fl
ow

 (c
fs

) 

Date & Time 
Flow Precipitation 

Figure 8: Streamflow Data from the Weir 

•  Unforeseeable challenges demanded on-site design changes, including 
the addition of wing walls, service drains, and significant patchwork 

Figure 6: Downstream view of weir Figure 7: Upstream view of weir 

•  Future REU students will construct more weirs as part of a 
study on the larger watershed that encompasses the 
microwatershed studied this year 

•  Future weir design should focus on minimizing supplies, 
labor, and time, and developing an efficient method to 
adjust data for atmospheric tides 

•  Weir data will be available for future researchers to use 

Figure 9: Esther (left) & Nathan (right) with finished weir 

Q = 4.28Ce(h+ k)
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Equation 3: Kindsvater-Shen Equation 
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•  The Kindsvater-Shen equation is valid for heights above the 
V-notch ranging from 0.2 ft to 2 ft, which at this weir 
represent a flow range of 0.0459 cfs – 14.04 cfs 

•  Data outside that range is flagged.  Maximum flow seen 
was 0.37 cfs 

•  Extreme peaks indicate the importance of overland runoff  
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