Another Interpretation of the
pH Trend in the United States
Abstract
Concern about the apparent increase in the acidity of rainfall from
the 1950s to the 1970s prompted reexamination of data from the intermittent, short-term sampling networks that are the basis of the
trend estimates. A reassessment of precipitation chemistry data for
the mid-1950s reveals excessively high values of calcium and magnesium in comparison with current measurements. The most likely explanation is the severe drought and duststorms that much of the
United States experienced in the 1950s. When these excess soil loadings are adjusted within reason to nondrought conditions, newly calculated pH values for this period are not much different from those
in recent years. These results suggest that the downward pH trend
due to the increase in acid-forming emissions since the mid-1950s is
much smaller than previously estimated.
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must be compared with data obtained at another time. Obviously, the individual measurements must be comparable in
quality for a valid comparison. Preferably, identical instrumentation for sample collection and identical chemical analytical methods should be employed throughout the period
over which the trend is to be calculated.
A number of advances have been made in precipitation
sampling, handling, and analysis methods since the 1953-56
data were acquired. A factor of major importance, because
of the relatively short existence of sampling networks and
stations, is the climatic representativeness of the periods of
sampling. All of these variables will be considered to present
an interpretation of changing precipitation quality in the
eastern United States over the past 25 years.

1. Introduction
The considerable concern over acid rain has arisen partially
because the limited sampling of data since the 1950s has been
interpreted to show a rapidly worsening condition over eastern North America (rain becoming more acid over a larger
area). Cogbill and Likens (1974) presented the distribution of
calculated precipitation pH from the National Center for
Atmospheric Research (NCAR) network (Lodge et al., 1968)
for 1965-66 and made comparisons with the earlier 1955-56
data of Junge (1958) and Junge and Werby (1958). The area
enclosed by isopleths of low pH was described as expanding
concentrically from east-central Pennsylvania during the
period from 1955-56 to 1965-66. These data and their interpretation, with additions for 1972-73 by Cogbill (1976) have
been used widely to estimate the trend of precipitation acidity over the northeast United States. Further, the trend derived from these data also has been used to indicate the possible impact of future increased atmospheric emissions from
fossil fuel combustion on precipitation quality.
We have examined the data from Junge (1958), Junge and
Werby (1958), Larson and Hettick (1956), the Multistate
Atmospheric Power Production Pollution Study (MAP3S)
network data (MAP3S Precipitation Chemistry Network,
1977,1979), and recent Illinois observations to offer another
view of the precipitation pH trend. The 25-year "trend," as
presented by Likens and Butler (1981), is defined as the
change of precipitation pH between two or more specific
periods of short-term sample collection. Unfortunately, continuous measurements over a 25-year period or longer are
not available on a regional scale. Thus, in order to address
the question of a temporal trend, data acquired at one time
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2. Approach to the problem
The measurement or calculation of pH is a reflection of the
physical presence of hydrogen ions in a precipitation sample.
The hydrogen ion concentration can be estimated (calculated) by measuring the concentrations of all major ions in a
precipitation sample and solving an ion balance equation for
the hydrogen ion concentration. This approach is necessary
when pH measurements are not reported and is generally
useful, since it demonstrates the role of each of the ionic species in the final determination of pH. Cogbill and Likens
(1974) used a version of this method that included terms to
subtract seawater contributions to the observed precipitation chemistry. We have elected not to attempt a correction
for seawater, but rather to estimate H + directly from an imbalance between the sums of the measured cations and anions. The details are shown in the Appendix.
Examination of the concentrations of the major ions in
three regions of the northeastern United States led to the application of an adjustment factor to the 1955-56 data of
Junge to account for anomalously high values of soil elements. A further empirical correction also was applied to
these and other data to improve the correlation between
measured and calculated pH values, with the measured
values assumed to be correct (Stensland, 1979). Granat
(1972) demonstrated the need for such an empirical correction to minimize the disparity between the two methods of
obtaining pH data.
These corrections were applied to the 1955-56 data, since
pH was not measured, to provide a different view of the pH
distribution at that time. The recalculated distribution then
was compared with recently acquired measurements from
the National Atmospheric Deposition Program (NADP)
network (1978, 1979a, 1979b, 1979c, 1980).
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TABLE 1.

Median precipitation concentration (jueq/L) at Champaign, 111.
5/21 / 7 7 - 1 / 1 6 / 7 8

Cations

Ca 2+

Mg2+

Change (/zeq/L)

84.5*

-71.6

10.5
+ = 12.9

Na
K+
NH:

2.4
1.9
0.5
17.7

7.1
2.2
18.6

Sum

33.0

112.4

sojNOI

cr

78.9
29.8
4.8

64.5
20.2
7.3

Sum

113.5

92.0

+

Anions

10/26/53-8/12/54

Calculated pH
Measured, median pH
Number of samples

4.09
4.02
63

-5.2
-1.7
-0.9

+ 14.4
+9.6
-2.5

6.52
—

30

* Measured hardness.

3. Precipitation chemistry trends at three
locations
Event samples for 63 precipitation occurrences in Champaign, 111., during 1977-78 were obtained using a wet-dry collector (Galloway and Likens, 1976) mounted at the top of a
10 m tower. This was also the collecting platform for a part of
the Larson and Hettick 1953-54 data collected at the same
locale. In the 1953-54 study, hardness (i.e., (Ca 2+ + Mg2+))
was the reported quantity and thus, at some places in this
paper, the sum of these two ions is considered, as opposed to
their individual concentrations. All concentrations are reported as microequivalents per liter (^ueq L - 1 ) so that simple
arithmetic procedures can be used to obtain comparisons between various data sets.
The median concentrations from these two periods of time
are shown in Table 1, with the cations shown in the upper
part and anions shown in the lower part. The median concentration values for 1977-78 resulted in a calculated pH of 4.09.
The calculated pH agrees quite well with the median measured pH of 4.02. This agreement between measured and calculated values for the data taken during the recent period
provided confidence in the pH equation, and the ion concentrations for the 1953-54 data also were used in the equations,
yielding a pH of 6.52 for this period. These pH values indicate an increase in free acidity of more than two orders of
magnitude over the 25-year period 1953-78. However, caution is in order, since calculated pH values >6.0 appear to
require a substantial downward correction (discussed more
fully in the section on sensitivity tests).
The last column on the right in Table 1 indicates the concentration change of the ionic species between 1977-78 and
1953-54. The greatest change occurred for the sum of calcium and magnesium, with a dramatic difference between the
median values of these two sampling intervals. The data in
this table strongly suggest that the concentrations of calcium
and magnesium in the rain samples during the middle 1950s
were abnormally high.

Building upon this information, the Junge data from
1955-56, reported as annual averages,1 were used in a comparison with recently acquired MAP3S data for eastern
North America (MAP3S Precipitation Chemistry Network,
1977,1979). The 1977-78 MAP3S data from Cornell University, Ithaca, N.Y., and Pennsylvania State University at State
College were compared with the 1955-56 mean values obtained for Williamsport, Pa. These data are shown in Table 2,
with the corresponding change of concentration in the righthand column. The values for Cornell and Pennsylvania State
show little difference for the same sampling period and the
mean values were assumed to be representative of the central
and north-central part of Pennsylvania, which includes Williamsport. The calculated pH values were 4.18 for 1977-78
and 4.67 for 1955-56. Again there was a noticeable change in
the calcium and magnesium sums between the two sampling
periods, similar to the change for Champaign (shown in
Table 1) 800 km west of the Pennsylvania sites. There were
greater concentrations of sodium and sulfate in the Williamsport area in the mid-1950s as compared to the mean
values of the MAP3S 1977-78 data.
A comparison of the values in Tables 1 and 2 reveals that
the sulfate concentrations in central Illinois were higher in
the recent data, whereas those in the Pennsylvania area were
lower. The Illinois results might be partially explained by the
fact that the 1977-78 data were largely from the warm season
when sulfate values are expected to be greater (Pack, 1978;
Bowersox and de Pena, 1980). However, the nitrate values
increased in both locations, with a slightly greater increase
observed in central Illinois. The sodium values decreased
dramatically in Pennsylvania, whereas in Illinois a much

1
For nitrate and ammonium ions, quarterly averages were reported by Junge (1958). These values were combined with the climatic records of precipitation to calculate weighted annual averages.
For the Junge sites in Tables 2 and 3, magnesium was calculated by
assuming that (Ca 2 + /Mg 2 + ), in micrograms per liter, was equal to
four (see section on sensitivity tests).
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Sample volume weighted average concentrations (/ueq/L) for MAP3S and Junge data.
Cornell
University, N.Y.,
9/21/77-9/29/78

Pennsylvania
State University
9/24/77-9/15/78

5.4

4.5

Ca 2+

Mean of
the
Two sites

Williamsport,
Pa.
7/1/55-6/30/56
38.4

5.0 )
+ = 6.3

2+

+ = 54.0

Mg
Na +
K+
NH;

1.5
1.5
0.6
13.4

1.1
1.5
0.7
12.9

1.3 J
1.5
0.6
13.2

15.6
20.9
3.6
5.0

Sum

22.4

20.7

21.6

83.5

SO f
NOJ

cr

55.4
27.4
4.4

55.5
27.6
4.5

55.4
27.5
4.4

72.5
21.1
11.3

Sum

87.2

87.6

87.3

104.9

Calculated pH
Measured, weighted pH
Number of samples

4.19
4.15
55

4.17
4.16

4.18

-47.7
-19.4
-3.0
+8.2

-17.1
+6.4
-6.9

4.67

80

smaller decrease was observed.
A further comparison was made between the University of
Virginia MAP3S site at Charlottesville and the Junge site at
Roanoke, Va. The concentration values are shown in Table 3.
Referring to the right-hand column, the changes of individual ion species are somewhat smaller than those in Pennsylvania and Illinois. However, the sum of calcium and magnesium showed a relatively large decrease, and the sulfate a
slight decrease, between the 1955-56 and the 1977-78
periods. The sulfate concentration was approximately the
same in Virginia as it was in central Pennsylvania. The increases in nitrate concentration at all three sites were approximately the same over the 24-year period.
There is an excellent agreement between the model-calculated and the observed pH at the Champaign, 111., and the
MAP3S sites. The greatest difference was 0.07 pH unit at the

TABLE 3.

Change (jue

Champaign location. This agreement is reassuring, since
only calculated pH values are available for 1955-56 chemistry data.
A summary of the data from Tables 1-3 at three locations
is shown in Table 4. For the Illinois station, the sum of the
calcium and magnesium concentrations decreased by almost
72 /xeq L"1, compared to decreases of 48 and 17 at the central
Pennsylvania and Virginia sites, respectively. The nitrate and
the sulfate concentrations at all locations changed much less
than did the calcium and magnesium concentrations. The
right-hand column in Table 4 indicates the ratio of the calcium in the early samples to that in the more recent samples.
This ratio is 5.7 for Illinois, 7.7 for central Pennsylvania, and
3.8 for Virginia.
Likens et al. (1979) attributed the trend of decreasing pH
to increased emissions of SO2 and NO*, resulting in increased

Sample volume weighted average concentrations (/ueq/L) for MAP3S and Junge data.
University of Virginia
9/18/77-9/26/78

Ca 2+

Roanoke, Va.
7/1/55-6/30/56

Change(Meq/L)

16.0

4.2

+ = 22.6

+ = 6.1
Mg 2+
Na +
K+
NHl

1.9
4.5
1.2
11.2

6.6
9.6
3.3
3.3

Sum

23.0

38.8

sor
NO3

cr

53.8
23.2
11.2

55.6
13.5
6.5

Sum

88.2

75.6

Calculated pH
Measured, weighted pH
Number of samples

4.19
4.21
62

-16.5
-5.1
-2.1
+7.9

-1.8
+9.7
+4.7

4.43
—
—
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TABLE 4 .

Summary of concentration changes (/ieq/L) between mid-1950s and mid-1970s.
(Ca 2+ ) 1950s
(Ca 2+ + Mg 2+ )

(NO3)

(SOD

-71.6
—47.7
-16.5

+9.6
+6.4
+9.7

+14.4
—17.1
-1.8

Illinois
New York and Pennsylvania
Virginia

(Ca 2+ ) 1970s
5.7*
7.7
3.8

* Calculated by assuming that (Ca 2 + /Mg 2 + ) — 4.0 in 1954, with concentrations in mg L \

sulfuric and nitric acid levels in precipitation. The data in
Table 4 suggest that the pH difference between the 1950s and
1970s is more likely due to the dramatic decrease in the sum
of calcium and magnesium rather than to an increase in the
acid-related sulfate and nitrate.

4. Sensitivity tests with the pH model
The Junge data from 1955 to 1956 were utilized in Eq. (1) of
the Appendix to calculate pH at each site in the contiguous
United States. The magnesium ion concentration was not
measured by Junge, but it was estimated by Stensland (1979)
from the calcium concentration using calcium to magnesium
regional ratios calculated primarily from the data of Lodge et
al. (1968). The ratios were calculated with the ion concentrations in micrograms per liter. Ratios of approximately four
were calculated over the entire eastern United States from the
Dakotas eastward to Maine and southeastward to Georgia.
The Great Basin stations from the Columbia River Valley
southward into Utah also produced ratios of about four. The
High Plains region from the western Dakotas southward to
Texas and a narrow belt eastward to northern Arkansas exhibited the highest ratios of about 14. The weighted average
values of nitrate and ammonium were calculated directly
from the quarterly data of Junge (1958) and the corresponding precipitation data at each sampling site.
A comparison of calculated and measured pH values for
more than 1000 European and more than 1000 U.S. samples
was made and the results suggested that an empirical correction was needed for calculated values to achieve agreement
with measured values. The empirical correction decreases
the calculated pH values. For calculated pH > 6, the empirical correction results in a pH decrease of 0.7. With values of
calculated pH < 4.8, a pH reduction of 0.15 appears appropriate. A chemical explanation for the empirical correction is not yet available.
The results from the calculation of pH using Eq. (1) (see
Appendix), the empirical correction, and the foregoing approximation for magnesium were used to develop Fig. 1. The
pH pattern shows low values over southwestern Pennsylvania and Vermont, and a strong gradient from pH 4.5 to pH
6.4 extending westward to Illinois. Small areas of pH > 7
were calculated for east-central Wyoming and extreme
southern Texas. This pattern, while similar to that of Cogbill
and Likens (1974), does not indicate as large an area of acid
rain.

It was shown in Table 4 that the more recent measurements
of calcium were, on average, only about one-sixth of the mid1950s values for the three locations. To test the sensitivity of
pH to this result, values were calculated for the 1955-56 data
assuming a reduction of the calcium concentrations by a factor of six. Since magnesium was calculated by specifying regional calcium/magnesium ratios, it too was reduced by a
factor of six. The results of these calculations, including the
empirical correction of pH, are shown in Fig. 2. It is immediately obvious that pH is very sensitive to the concentrations of calcium and magnesium. The pH 4.4 isopleth extends southward through Wisconsin to central Illinois and
southeastward to North Carolina, leaving the continent from
the southeast Virginia coast. Without the adjustment for abnormally high calcium and magnesium, the pH 4.4 isopleth
in Fig. 1 was closed over eastern Ohio, western West Virginia, northern Virginia, and western Pennsylvania.

5. Summary and discussion
The values shown in Table 4 for the concentration changes in
the sum of calcium and magnesium and in nitrate and sulfate
in the three geographical areas of Illinois, central Pennsylvania, and Virginia are worthy of further discussion and a
search for an explanation. The consistently negative change
of the calcium-magnesium sum is of particular importance,
since these ions play such an important role in determining
the hydrogen ion concentration. The observed changes may
be attributed to: 1) different collection and sample handling
techniques; 2) different chemical processing and analysis
methods; and 3) a natural change of the ambient ion concentrations in precipitation. Each of these possibilities is now
discussed.
During the past two decades, collection techniques have
evolved from a funnel exposed to precipitation by an observer in 1955-56 to the automated wet-dry collectors currently used. It is possible that in the 1955-56 network operations the funnel occasionally was placed in position before
the onset of precipitation. On those occasions, it is possible
that dry deposition influenced the measured concentration.
However, dry deposition certainly was minimized in the
1953-54 Illinois data by uncovering and rinsing the collection surface with ammonia-free water just prior to the onset
of precipitation (Larson and Hettick, 1956). In spite of this
care, Illinois results showed the largest change in the calcium-magnesium sum. While these comparisons between
Unauthenticated | Downloaded 01/09/23 03:34 AM UTC

Bulletin American Meteorological

Society

1281

FIG. 1. The 1955-56 pH distribution derived from the Junge data
using estimated magnesium concentrations and an empirical correction factor (see text).

FIG. 2. The pH distribution for 1955-56 after correcting for assumed anomalously high concentrations of calcium and magnesium.

the 1953-54 Illinois data and the 1955-56 network data do
not prove the quality of the latter data, by using two different
sampling methods they certainly demonstrate the consistency of the decrease of calcium and magnesium in the three
study regions.
Changes in chemical processing and analysis techniques
are not likely to account for the observed changes in the calcium-magnesium concentrations. The concentrations of the
major ions in the 1955-56 data set were well above the detection limits of the methods used. While methodologies have
evolved to increase the sample analysis through-put, improve the detection limits, and increase the sensitivity of the
analyses, the concentrations reported in this study are considered comparable and not due to analytical differences.
We must now consider the possibility that the higher concentrations of calcium and magnesium in the 1950s precipitation samples as compared to more recently measured values
were due to natural causes. The primary source of these two
ions is resuspended crustal dust scavenged by precipitation,
and a possible explanation for their relatively high concentration may lie in the extensive drought experienced in the
United States during the early and mid-1950s. The cumulative precipitation departure from normal for the period July
1955 through June 1956 is shown in Fig. 3. A major precipitation drought is very evident over the central and lower
Great Plains, although nearly the entire area from the Great
Basin east to Illinois and from Canada to Mexico experienced less-than-normal precipitation. The southeastern states
(from Virginia to Alabama and Florida) also experienced
drought conditions.
Duststorms in the Plains states are most frequent in early
spring, as revealed by the data of Orgill and Sehmel (1976)
(see Fig. 4). Coinciding surface dryness, minimum vegetative
cover, susceptible soil types, and atmospheric instability are
contributing factors to the occurrence of duststorms. In the
central and southern Great Plains, these conditions are pres-

ent most frequently in March and April. The NCAR Project
DUSTORM was designed to test and measure the influence
of suspended dust on severe springtime storms in the Midwest (Anonymous, 1975a, b). It is reasonable, then, to expect
that precipitation chemistry can be altered over large regions
of the United States by the scavenging of dust originating in
the lower Great Plains or elsewhere.
A study of the summaries of national weather in the
Monthly Weather Review issues for the July 1955 through
June 1956 period suggests that several duststorms occurred.
July 1955 was characterized by a heat wave in the central and
northeast United States, with a major duststorm reported in
Texas the previous month. From August 1955 until July 1956
dry weather prevailed over a major portion of the United
States, resulting in the large area of lower-than-normal precipitation shown in Fig. 3. In December 1955, and in February, March, and April 1956 severe duststorms were reported
throughout the Great Plains states. Lesser dust events were
reported in the months prior to December 1955.
The removal of natural dust from the atmosphere by precipitation can lead to excessive concentrations of those elements that are already in relative abundance in the soil. For
example, Junge and Werby (1958) reported an area over
southwest Colorado and northwest New Mexico having a
mean annual concentration of calcium of about 4 mg L -1 ,
and the area from the Dakotas to south Texas having > 1 mg
L _I . By way of contrast, the December 1955 calcium concentrations shown in Fig. 5 reveal values > 1 mg L_1 extending
through the Great Lakes and Ohio River Valley into New
York, with values > 1 0 mg L_1 over central Indiana. These
observed December values are two to five times the average
annual levels over the Great Plains region as reported by
Junge. By way of comparison, 1978-80 observed precipitation-weighted mean calcium concentrations from the NADP
network show values < 1 mg L 1 over the entire United
States, with most values <0.5 mg L"1.
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FIG. 3. The cumulative precipitation departure (cm) from normal
for the 12 months July 1955-June 1956.
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FIG. 5. The calcium concentration (mg L - 1 ) for December 1955
from the Junge network.

It is our hypothesis that the resuspended dust associated
with the major duststorms that occurred during the 1953-56
sampling period so altered the precipitation chemistry as to
bias calculated pH to higher values than would have been the
case in the absence of such events. When the excess soil loadings of the 1950s are adjusted within reason to nondrought
conditions, newly calculated pH values are not terribly different from those in recent years. There was no dramatic
change of pH in the northeastern United States between 1953
and 1980. The recent measurements are shown in Fig. 6. A
comparison between the patterns of Fig. 2 and Fig. 6 reveals
that the pH 4.4 isopleth in 1955-56 extends generally northsouth through Wisconsin to west-central Illinois, and then
east-southeastward to central North Carolina, curving northeast off the Atlantic coast. The current measurements show
the same isopleth entering lower Michigan, extending west
and south through central Illinois, and then east-northeastward, leaving the coast in Delaware. The central core of
lowest adjusted pH was centered over western New York,
western Pennsylvania, and northeast Ohio in 1955-56, with
little change shown for the present conditions (Fig. 6).
If this reanalysis represents a realistic interpretation of the
past data, there are three substantive issues to be considered.
First, the sampling of the 1955-56 data was carried out during an anomalous climate event and therefore the data are
suspect for use in ascertaining long-term trends. They certainly should not be compared with nondrought data.
Second, naturally-occurring materials such as soil aerosols
are as important to a full interpretation of the spatial distribution of acid precipitation and its temporal trend as the anthropogenically produced pollutants. Third, inspection of
both Fig. 2 and Fig. 6 shows that nearly the entire eastern
United States was already within an acid rain regime (that is,
pH < 5.6) in the 1950s. The pH change since the 1950s apFIG. 4. Percentage of hours per month of dust observations over the
Great Plains based on 1940-70 data (after Orgill and Sehmel, 1976).
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10"1 Meq L"1 (Harned and Davis, 1943), K 2 = 9.4 X 10"5 /xeq
L"1 (Harned and Scholes, 1941), and K w = 10"2 (/xeq L"1)2
(Robinson and Stokes, 1959). Assuming P C 0 2 = 320 X 10"6
atm, it can be shown that [HCO3] — 490[OH~] and, for
samples with pH < 8.0, [HCO3] > 106[C0 2- ]. Therefore,
the terms for [OH - 1 ] and [CO 2 - ] in Eq. (1) can be neglected
for precipitation samples, producing an equation that is
quadratic in [H + ].
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FIG. 6. Distribution of median pH values from the N A D P network as of September 1980. Individual stations may have between
< 1 0 and > 1 0 0 measurements. More than 4000 samples were used to
arrive at this map.

centrations, as pointed out by Liljestrand and Morgan
(1979).
If acid rain is an environmental problem, it is one that we
have lived with for more than 25 years. The recently identified potential impacts on forests, aquatic systems, soils,
water resources, structures, and crops should have surfaced
in the literature prior to the 1970s if the required change for
such impacts is one or two pH units. The interpretation of
past and recent data presented here shows that such a dramatic change of pH is unlikely to have occurred in the past 25
years and that acid rain in the eastern United States predates
the 1950s.

Appendix
The measured ion concentrations in microequivalents per
liter were used in the equation
[H + ] = {[SOf] + [NO3] + [CI"] + [HCO3] + [OH"]
+ [CO 2- ]} - {[Ca2+] + [Mg2+] + [NH4] + [Na + ] + [K+]}
(1)
+

to calculate [H ] and, thus, pH. Samples were assumed to be
in equilibrium with atmospheric carbon dioxide, which leads
to
[HCO3] = KHK, P c o / [ H + ] = KH/KI P c 0 2 [OH-]/K w
and
[CO 2 - ] =
For 25°C,

KH = 0.034

X

K2[HC03]/[H+]
10 6

jueq

L"1

atm"1 and

KI = 4 . 5

X
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Northeast Area Remote Sensing System
About two years ago, academic and research institutions and
Federal and state agencies in the northeast joined together to
solve a common problem, the need to access and use environmental satellite data in a timely and cost-effective manner.
Existing methods for data distribution do not meet the needs
of many resource managers and researchers. Consequently,
data produced by satellites are severely underutilized and the
information potential contained not fully realized.
Recognizing the benefits to be gained from timely access to
remotely sensed data in such areas as ocean circulation
dynamics, marine biological production, water resource management, land use planning and monitoring, and climatology,
a diverse group of users formed an unincorporated association,
the Northeast Area Remote Sensing System (NEARSS) Association, in September 1981.
The purpose of the NEARSS Association is to facilitate and
coordinate the development of NEARSS for purposes of studying the waters, land, and atmosphere of the earth. The Association develops plans and policies to support operational
needs, to encourage and promote cooperative research, and to
accomodate educational needs in the region. The charter
members of the NEARSS Association are: the Graduate School
of Oceanography, University of Rhode Island; Bigelow
Laboratory for Ocean Sciences; Remote Sensing Center,
University of Massachusetts; College of Agriculture &
Natural Resources, University of Connecticut; Massachusetts
Institute of Technology; Naval Underwater Systems Center;
Northeast Fisheries Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration;
Woods Hole Oceanographic Institution; Environmental
Research Laboratory, Environmental Protection Agency; and
the University of Maine.
The Association is now working out details concerning the
reception of data from polar orbiting and geostationary
satellites. Through a facility at Narragansett, R.I., members
can already join a net to receive images in real time from polar
orbiting and geostationary NOAA satellites that are provided
through a leased phone line by the National Earth Satellite
Service. Soon NEARSS members hope to be users of a regional
High Resolution Picture Transmission (HRPT) System for
direct data reception from polar orbiting satellites. This
capability is being installed at the University of

Massachusetts-Amherst campus, under a grant from the
American Science and Technology Corporation (ASTECH).

Information on disabled scientists sought
The American Association for the Advancement of Science
(AAAS) Project on the Handicapped in Science is updating its
Resource Directory of Handicapped Scientists. The directory,
first published by AAAS in 1978, includes a listing of disabled
scientists, engineers, and science students throughout the
United States.
Information provided in the directory is useful to school
administrators and educators in identifying handicapped
scientists to use as advisors, counsellors, and role models. The
listings can be used as a resource for those assembling advisory bodies and peer review panels. In industry, the directory
serves as a source of information on accomodation at the work
place. It is especially valuable to scientists and engineers who
become physically disabled mid-career and wish to learn how
others have coped with disability. The directory demonstrates, to both disabled and able-bodied persons, the wealth
of experience and the range of specialties represented by disabled scientists and engineers.
The AAAS established its Project on the Handicapped in
Science in 1975. Since that time the Project has sought and
shared expert advice from disabled scientists and engineers to
open doors to scientific education and careers for disabled persons. Members of the AAAS Resource Group of Disabled
Scientists, who now number over 1000, consult with schools
and colleges, employers, legislators, and other disabled persons.
The Project has published a number of guides and reports
including Barriei Free Meetings: A Guide for Professional
Associations and Scientific and Engineering Societies:
Resources for Career Planning.
Disabled scientists, engineers, and science students who
would like to be listed in the updated Resource Directory of
Handicapped Scientists should write to the Project on the
Handicapped in Science, AAAS, 1776 Massachusetts Ave.
NW, Washington, D.C. 20036 tel: (202) 467-4497, voice or
TTY.
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