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This report documents the development of a hydrologic and 

climatologic data collection system for the Lake George, New 

York, Basin and the concomitant development of a mathematical 

model of the hydrologic cycle for data analysis. The Lake George 

Basin is located in the southeastern part of the Adirondack State 

Park, New York, as shown in Figure (1). The lake's drainage 

basin covers 606 sq. km. (234 sq. m.), 114 sq. km. (44 sq. m.) 

or 19% of which are occupied by the lake itself. The drainage 

basin then is quite limited in size compared to the size of the 

lake. The basin is heavily forested in most sections and is 

quite mountainous, ranging from a lake level of 97.25 m. (319 ft.) 

above sea level to 806.70 m. (2646 ft.) on one of the mountain 

ridges. The numerous small settlement;s along its shore s occupy 

only a small fraction of the watershed. The lake is long and 

narrow extending in a north-by-northeasterly direction. Because 

of its st,eep and limited basin, a large number of streams drain 

into the lake, almost all small in size, a typical one being 

about 6.1 m. wide with a normal maximum depth of 0.45 m. and a 

flow rate of about 0.28 m3~ (10 cfs.). The outlet at Ticonderoga, 

New York is over a man-made dam which is about 0.60 m higher than 

a natural dam there, and is controlled. 
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The model developed uses a simple water budget of the basin 

on a monthly basis which is generally of the form: 
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Inflow" outflow t change in, storage or more specifically: 

P .. R + ET t AS 

where P .. precipitation 

R - runoff 

ET .. eVapotranspiration 

AS .. change in lake sto~age (for the lake balance) 

or t 6SM : AGW (for the land balance) 

where~SM" change in so~l moisture 

AGW" change in ground water storage 

When the model was first developed, the available data from 

the basin were scarce. Data on precipitation, which is the major, 

if not only, input of water into the baSin, were being gathered 

by the U.S. Weather Bureau at only one,point within the basin, 

Ticonderoga B Mill. Using five other precipitation stations ou~ 

side the baSin, the Thiessen polygon method was used to estimate 

the average precipitation over the basin. On the basis of the 

discharge from one stream, Northwest Bay Brook, which is the 

largest one in the basin and is gaged by the U.S. Geological Survey, 

runoff into the basin was computed by determining the runoff co

efficient from Northwest Bay Brook and extrapolating it over the 

entire basin. While this was admittedly an approximation, it 

was considered to be of reasonable accuracy because of the 

general similarity of runoff characteristics of a large portion 



of the basin and, therefore, satisfact ry for a first approxi

mation. The discharge from the lake a Ticonderoga has been 

measured by the U.S. Geological Survey In order to estimate the 

amount of evapotranspiration from the asin, the Thornthwaite 

formula (1) was at first chosen on the basis of the limited data 

available and the simplicity of applic tion. The mean air temper

ature data needed for this formula wer obtained from the records 

of daily maximum and minimum air tempe atures at Whitehall, N.Y., 

by the U.S. Weather Bureau. Lake leve , the value predicted by 

the mode~,was measured by the Geologic 1 Survey at Roger's Rock. 

The lake level was chosen as the predi ted value for two primary 

reasons. It is directly associated wi h the storage term (inflow 

minus outflow) of the continuity equat'on and is a readily measure

able parameter as required for a check on the computed values. 

The soil moisture and ground water sto age changes were not con

sidered separately in this model due t lack of data. Instead, 

the combined storage was determined fr m a water balance of the 

land portion and referred to as moistu e storage. Figure (2) 

shows the predicted versus actual lake level using the data and 

methods described above. The differen es between the two sets 

of values can be attributed largely to the extrapolation of the 

data from one watershed to the entire asin and to the required 

use of precipitation data and other climatological values from 

outside the Lake George basin. 

The results obtained with the rather scattered dat a showed 

that detailed data within the basin w uld be needed for further 
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development of the model and a better nderstanding of the hydro~ 

logic cycle at Lake George. Hence an mproved network of hydro

logic and climatological stations was lanned and installed. 

Stream gaging stations were placed on streams in the basin with 

the U.S.G.S Northwest Bay Brook statio providing a tenth stream. 

Continuous water level recorders were laced at each station and 

the necessary rating curves were devel ped. Weekly water temper

atures of the streams and later at the Ticonderoga outlet were 

taken. This network provided coverage of approximately 43 percent 

of the land area of the watershed. Re ording rain gauges were 

installed at 7 stations around the dra nage basin. Wind movement, 

air temperature, and humidity were mea ured at 2 locations over 

land and one over water. A moderate a ount of snow water content 

sampling was also done throughout the asin during the winter 

months. In addition soil moisture was measured at 3 locations, 

ground water depth at 4 points, total 'ncoming solar radiation 

over land at one point and one locatio each for net solar radi

ation over land and water. A second I ke level recorder was 

also installed at Lake George Village. Figure (3) shows the 

locations of these various stations. 

With the additional data, a numb i.mprovements could be 

made in the model. The precipi.tation data now within the basin 

better reflected the distribution wit in the basin. The Thiessen 

polygon method is still used todete ine average precipitation 

over the basin. With the larger numb r of streams now gaged, it 

is possible to use these as index sta ions to represent rainfall 
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runoff relation,hip' from 'urrounding lngaged area, with ,i.ilar 

characteristics. This could be expect d to give markedly more 

representative runoff values. 

With the data available it sible to use the Penman 

method (2), which takes more variables into account than the 

Thornthwaite method, for estimating th evapotranspiration from 

the basin. The wind movement, humidit , air temperature and solar 

radiation as needed for this method ar measured as mentioned 

above. The soil moisture and groundwater measurements gave the 

changes in these two components. elt for the basin was 

determined by using the formulasdevelo ed by the U.S. Army Corps 

of Engineers for heavily forested areas for rainy and rain-free 

periods (3). Preliminary runs with t e improved data inputs show 

a closer fit of calculated lake 

This material is being prepared for g 

I s. measured lake level. 

aphical illustration. 
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With plans for further improving the data now being implemente( 

model validation and modifications will be carried out with the 

.nel~ data. Among the data collection improvements already imple-

mented is the winterization of gaging station stillinf 

wells to provide more complete annual Continuous rather 

than cumulative wind movement and sol r radiation recorders have 

also been installed. During the wint extensive and more 

frequent s'now water content measureme ts are planned to provide 

necessary data for improvements in th snowmelt portion of the 

model. 
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