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Under typical winter

storm conditions, winds
from the south and southwest
drive moisture-laden sea air
toward land.

The Santa Cruz

Mountains lift
the moist air, which
cools as it rises.

The cool,
moist air
forms rain
clouds; rain
falls. The
_ windward side
“and summit of
the mountains
get the most
rain.

Beyond the East Bay, air again cools as it rises up
the Diablo Range. Rain clouds form, but with less
ocean moisture, there is less rain.

Over the valley floor, the

Peninsula and the East Bay, the
downward movement of drier air from
the lee side of the mountains inhibits
the formation of rain clouds.

4 On the downwind, or lee, side of the mountains, the air warms
as it descends into the valley. Rain clouds are less likely to form.
Amounts of rain decrease.

Surrounding the map are charts comparing average monthly
rainfall before and during the drought for five cities.
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W ith the charts at right and monthly
“rainfall totals we’ll provide, you can

plot 1991’s rainfall against the pre-
drought and drought averages. At the /
beginning of each month, Science &
Medicine will publish rainfall figures for
the previous month for five representative
cities. Look for this raindrop symbol.

If you want to get really serious, you
can measure and chart the rainfall at
your home. You will need a rain gauge, a
notebook and the dedication to check the
gauge and record the amount of rainfall each day it rains.

You can buy a rain gauge for a few dollars at most hardware stores
or make one yourself. For instructions on building a rain gauge, send a
self-addressed, stamped envelope to Rain Gauge, Science &
Medicine, San Jose Mercury News, 750 Ridder Park Drive, San Jose
95190.

Put your rain gauge in an open, unobstructed spot. Each day it
rains, check the gauge, record the total rainfall in your notebook and
empty the gauge. It's important to check the gauge at the same time
each day so your 24-hour totals will be consistent. National Weather
Service “cooperative observers” check their gauges at 4 p.m., but you

can do it any time.. Vi

At the end ‘oféagh;mbnth, add the daily tbta}l'é, You can plot them on
any of the charts at right; for comparison, it's best to choose the one
that most closely resembles the weather patterns where you live.

San Jose's 1990 weather year
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How much is enough?

o ur drought will be over
when... well, after it rains a
lot. How much? Water officials
disagree. Average rainfall this
year that came at the right
intervals and produced a lot of
snowpack and runoff would get
us by for the year, but it wouldn’t
put us ahead for next year. More
than averége would, of course,
be better. Less than average...
let's not think about it.

We can determine how far
below normal rainfall has been
during the drought, but it's
impossible to calculate how many
inches of rain it would take to fill
the 11 reservoirs in Santa Clara
County, because the rain doesn’t
fall out of the sky and pour right
into the reservoirs.

The reservoirs are at 8 percent
of their 175,448-acre-foot
capacity. It would take about

. Sources: National Wether Service, Redwood City; San Joge Civic Center weather station: Dr. Peter Lester,

«

I m—
s,

Palo Alto

™ Newark

FMAMUJJASON

San Jose on Gilroy

 averages were

i 5
¥
%

161,920 acre-feet, or 52.8 billion
gallons, to fill them to capacity.
An acre-foot is the amount of
water it would take to cover an
acre a foot deep. That works out
to about 326,000 gallons
and is often characterized as the
amount of water two families of
five would use in a year, or the
amount it would take to cover a
football field (excluding end
zones) 11 inches deep.
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culated using monthly rainfall totals from July 1, 1986 to Dec. 31, 1990.
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Comparison of reservoir sizes and
water levels in thousands of acre-feet

m=mmm Present level

But what does 161,920 acre-
feet amount to in more down-to-
earth amounts?

: ; .2 gx::lon gath_tut:s fut:I. Coyote 22025 E Capacity
.4 billion 5-minute showers. : i
W 4.1 billion toilet flushes. Guadalupe I35 70 o -5l

levels: 14,591

W Columns of water about a Lexington g 19,834
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Pre-drought averages were calculated based on the number of years records have been kept. (In the Bay Area, that can be anywhere between about 20 and about 80 years.) Drought
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« + Reported by Maggie Hirsch, Graphic by K&vin Boyd — Mercury
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Why temperature goes down as you go up

By Marcia Barinaga
Special to the Mercury News

Why does the atmosphere get colder
as you go up?

— Linh Doan,

Frost School, San Jose

Rather than being heated directly by
the sun, the atmosphere gets most of
its heat from the Earth’s surface. Air high
in the atmosphere is
too far from the Earth
to directly absorb
much of its radiated
heat. Air heated at the
Earth’s surface rises,
but rising makes it ex-
pand, and that causes it to cool.

Most of the sun’s energy passes right
through the atmosphere without warming
it, according to meteorologist Peter Lester
of San Jose State University. After pene-
trating the atmosphere the sunlight strikes
and warms the Earth. The warmed Earth
radiates heat that in turn warms the air
near its surface.

That warmed air becomes less dense
and rises. But atmospheric pressure drops
with mcneasmg altitude, and that forces
the air to expand as it moves upward. The
process of expansion uses up energy that
was stored in the air as heat, Lester said,
and that cools the rising air.

The result is that air temperature in the
lower atmosphere, or troposphere, drops
steadily as you go up, reaching a low of
minus 40 to minus 60 degrees Celsius at an
altitude of about 30,000 feet, a region
called the tropopause. :

To heights of about 30,000 feet —

Above the tropopause is the strato-
sphere, which contains the ozone layer.
Ozone has the ability to absorb some of the
sun’s energy directly, and thus be warmed.
So temperatures in the stratosphere rise
with increasing altitude. They reach about
zero to minus 20 degrees Celsius at the
stratopause, about 150,000 feet above the
Earth’s surface, before begmmng to drop
again.

Last week the Mercury News ran a
story about 2 woman who drank

three liters of water but still couldn’t pro-
duce urine for a drug test. Why didn’t her
bladder burst? How much can your blad-
der hold, and what happens if you drink
more than that?

The woman’s bladder probably

wasn’t overly full, because her kid-
neys were not producing much urine. If
they had been, her bladder might have
strebched to hold a liter of urine, but by
then the pain would have forced her to uri-
nate.

ercury News File P’)tograph

just slightly above Mt. Everest’s 29,028-foot peak — the air temperature steadily drops

The woman had taken a cold medication
that raised her levels of vasopressin, a hor-
mone that slows kidney function, accord-
ing to Dr. David Klonoff, the University of
California, San Francisco physician who
treated her.

Since her kidneys weren’t processing
enough of the water she had drunk, it built
up in her tissues, throwing off her salt bal-
ance and causing faulty brain function.

By the time she arrived at the hospital,
the stress of the drug test and the effects
of the cold medication had worn off. Her
kidney function improved, she relaxed

and, over the next 24 hours, passed the ?»'I
three liters of urine. So her bladder capaci-
ty was probably never stretched to its lim-/
it.

When you drink water, it first goes to re-:
place fluids you may have lost recently —
through sweating, for example. Excess = |
water is removed from your blood by your
kidneys within 30 minutes to an hour and |
deposited in your bladder, accordingto |
Emil Tanagho, chairman of urology at
UCSF.

A normal bladder holds about half a li- |
ter of urine, or about 16 ounces, but can A |
stretch to hold up to about a liter, Tanagho!
said. People who often ignore the need to |

- urinate can stretch their bladders so that |

they hold more before they feel full. Oth- |
ers may need to urinate more often be-
cause their bladders are more sensitive to
the full feeling. _

Once your bladder is stretched to its ' |
limit, the pain and need to urinate will be- ;
come too great to ignore, Tanagho said.
Nature will take its course, forcing you to |
urinate.

If you still didn’t urinate, perhaps be- ' !
cause of a blockage, Tanagho said your ~ |
bladder would not burst. Instead, urine & |
would back up the tubes to your kidneys. |
and slow down your kidney function. Then
if there was still excess water in your
blood, you might be in danger of water in-
toxication, like the woman in the news re-

port.

Readers are invited to submit questions
about science and medicine. Call (408)
920-5858 or write to Science Questions, San
Jose Mercury News, 750 Ridder Park
Drive, San Jose, Calif. 95190.




