THE ATMOSPHERE

THE TROPOSPHERE

· WEATHER BREEDER

· 5-11 MILES THICK

· 75% OF MASS

· LIKE SKIN ON APPLE

· 78% N, 21% O2, 1% ARGON, .03% CO2, .1-5% WATER VAPOR

· TEMP DECREASES TILL TROPOPAUSE

STRATOSPHERE

· GLOBAL SUNSCREEN

· 17-48 KM OR 11-30 MILES

· VOLUME OF H2O 1000X LESS THAN TROPO, VOLUME O3 1000X MORE

· OZONE 

· BLOCKS 94% OF UV

· 1%LOSS = 2% GAIN IN SURFACE UV=I MILLION EXTRA CANCERS

· TEMP INC TILL STRATOPAUSE

MESOSPHER,MESOPAUSE, IONOSPHERE, THERMOSPHERE

The Atmosphere

Mesosphere 



extends from 48 to 80km



characterized by a temperature reversal with 



decreasing temps as you go up



ends at the mesopause

Diagram of the Atmosphere

GREAT WEATHER ENGINE

· VISIBLE LIGHT GOES THROUGH

· UV MOSTLY ABSORBED BY O3

· INFRARED ABSORBED BY CO2 (GREENHOUSE EFFECT, TECH INCORRECT, GLASS DOES NOT RETAIN INFRARED AS MUCH)

· BLUE SCATTERED (BLUE SKY, RED SUNSET = DIFFERENTIAL SCATTERING

· AMT OF ENERGY REACHING SURFACE 10,000X ALL THE ELECTRIC  POWER ON EARTH

water’s weirdness

· latent heat of water

· expands when freezes

· liquid at room temp even though tri-atomic

· cohesive

· adhesive

· polar

· universal solvent

WEATHER STUFF

· ALBEDO= PERCENT REFLECTED

· NET AVG. FOR EARTH = 30%

· SURFACE = 5%

· CAUSE CONVECTION CURRENTS

· HADLEY CELLS TWISTED BY CORIOLIS EFFECT

· COLD FRONT, WARM FRONT, OCCLUDED FRONT, CYCLONIC STORMS, TORNADOES, MONSOONS, HURRICANES 

weather

· adiabatic heating and cooling

·    3.5 degree f/1000feet if air is moist (due to release of or gain of energy by water phase changes)

·    5.0 degrees f / 1000 ft dry air

· rain shadow 

· HADLEY cells

· CORIOLIS effect

· global wind patterns

· easterlies, westerlies, tradewinds, doldrums

· jet streams, winds aloft

· air masses

· continental polar, maritime polar, continental tropical, maritime tropical

· characteristics of air masses

· cold fronts

· thunderheads. tornadoes, hail

· short lived

· warm fronts

· nimbostratus, days of rain

· last long

OCEAN CURRENTS

· COLD CURRENTS FROM POLES TO EQUATOR

· DEEP CURRENTS CAUSED BY COOLING AND INCREASED SALINITY

· GULF STREAM = 25 X ALL RIVERS

EL NINO/ SOUTHERN OSCILLATIONS

· SURFACE WATERS DRIVEN WEST BY TRADEWINDS REPLACED BY UPWELLINGS, BRINGING NUTRIENTS-PLANKTON-FISH (ANCHOVIES)

· EVERY 3-5 YEARS, WINDS SHIFT

· UNKNOWN BUT MAYBE CLOUDS COOL WATER OVER INDO

· THERMOCLINE DROPS BY CHILE, NO UPWELLING, NO FISH

EL NINO/ SOUTHERN OSCILLATIONS

· PULLS WARM MOIST AIR FROM PACIFIC AND GULF OF MEXICO CAUSING BEAUCOUP RAIN IN CALIF AND TEXAS COAST.

· INTERVENING LA NINA BRINGS OPP. EFFECT AND SEVERE DROUGHTS TO THESE SAME AREAS. AND FLOODING TO UPPER MIDWEST.

EL NINO/ SOUTHERN OSCILLATIONS

· CORE OF THIS SYSTEM IS HUGE POOL OF WARM SURFACE WATER IN THE PACIFIC THAT SLOSHES BACK AND FORTH BETWEEN INDONESIA AND S. AMERICA

· CREATES LOW OVER INDO., HELD THERE BY TRADE WINDS. WARM DRY AIR DROPPED OVER CHILE

· In normal, non-El Niño conditions (top panel of schematic diagram), the trade winds blow towards the west across the tropical Pacific. These winds pile up warm surface water in the west Pacific, so that the sea surface is about 1/2 meter higher at Indonesia than at Ecuador. 

· During El Niño (bottom panel of the schematic diagram), the trade winds relax in the central and western Pacific leading to a depression of the thermocline in the eastern Pacific, and an elevation of the thermocline in the west. 

· This reduced the efficiency of upwelling to cool the suface and cut off the supply of nutrient rich thermocline water to the euphotic zone. The result was a rise in sea surface temperature and a drastic decline in primary productivity, the latter of which adversely affected higher trophic levels of the food chain, including commercial fisheries in this region

· The weakening of easterly tradewinds during El Niño is evident in this figure as well. Rainfall follows the warm water eastward, with associated flooding in Peru and drought in Indonesia and Australia. 

TEMP. INVERSIONS

· STABLE LAYER OF WARM AIR OVERLIES COOLER AIR

· COOL AIR SLIDES UNDERNEATH FROM MTS.

· RAPID HEAT LOSS NEAR SURFACE AT NIGHT

· TRAPS POLLUTION. LIKE A BAGGIE

· RETARDS VERTICAL MIXING

· OCCURS MORE OFTEN IN CITY BOWLS LIKE LA, DENVER, MEX.. CITY

DUST DOMES AND HEAT ISLANDS

· SPARSE VEG. AND LOTS OF CONCRETE CREATE HIGH HEAT ABSORPTION DURING THE DAY AND RADIATION AT NIGHT.

· HOTTER (10 DEG. F) THAN SURROUNDING AREAS

· UPDRAFTS FROM BLDG.S CONCENTRATE POLLUTION AND DUST OVER CITY

· IF DOWNWIND, EXTRA CONDENSATION NUCLEI CAUSE MORE RAIN AND SNOW

LONG RANGE TRANSPORT

· DUST CAN COVER EARTH FROM VOLCANOES, STAY UP YEARS, BLOCKING SUN

· POLLUTES PRISTINE AREAS

·  INNUITS OF BROUGHT ON ISLAND ABOVE THE ARCTIC have highest levels of PCB's

· DUST FROM SAHARA PROVIDES NUTRIENTS FOR EPIPHYTES IN RAIN FOREST

BIOMES

· VARY WITH LATITUDE AND ALTITUDE (110 M ELEV. = 100 KM LATITUDE)

· INFLUENCED BY PRECIPITATION (AMOUNT, DURATION) PHOTOPERIOD, PHOTOINTENSITY, WIND SPEED AND DIRECTION, TOPOGRAPHY

DESERT BIOMES

· PRECIP.. LESS THAN 25 CM

· COVER 30% LAND SURFACE

· DESERT TYPES

· TROPICAL

· TEMPERATE

· COLD

· SEMIDESERT

GRASSLAND AND CHAPARRAL BIOMES

· 25-100CM(10-30 INCHES OF PRECIP..)

· PERIODIC FIRES

· TYPES

· TROPICAL GRASSLANDS

· SAVANNAS

· TEMPERATE

· SHORT, MID,  TALL GRASS PRAIRIES

· S.A. PAMPAS, AFRICAN VELDT, EUROPEAN STEPPES

· POLAR OR TUNDRA (ARCTIC AND ALPINE)

FOREST BIOMES

· TROPICAL EVERGREEN

· BROADLEAF EVERGREEN

· 250-450 CM PRECIP.

· SOIL NUTRIENTS ARE LIMITING FACTOR

· TROPICAL DECIDUOUS

· SEASONAL FORESTS (WET SEASON)

· TROPICAL SHRUB 

· LONG DRY SEASON

· TEMPERATE DECIDUOUS

· 40-70 INCHES OF RAIN

· EVERGREEN CONIFEROUS OR BOREAL OR TAIGAS

· 11% OF EARTH'S LAND

· COASTAL CONIFEROUS OR TEMPERATE RAINFORESTS

MOUNTAIN BIOMES

· 20% OF LAND

· IMPORTANT AQUIFERS AND MINERAL SOURCE

AQUATIC LIFE ZONES

· SALTWATER

· OCEANS

· 71% OF SURFACE

· RESERVOIR FOR CO2

· CURRENTS REGULATE CLIMATES

COASTAL ZONE

· CONTINENTAL SHELF

· LESS THAN 10% OF AREA, CONTAINS 90% OF MARINE SPECIES

· ESTUARY

· ECOTONE BETWEEN FRESHWATER AND SALTWATER HABITATS

· $83000/ACRE OF SERVICES IN WASTE TREATMENT, FOOD, AND RECREATION

· COASTAL WETLAND

· BAYS, LAGOONS, SALT MARSHES, SALT AND MUDFLATS, MANGROVE SWAMPS

· INTERTIDAL ZONE

· ROCKY SHORES

· SANDY SHORES

· BARRIER ISLANDS

· CORAL REEFS

· 25% OF ALL MARINE SPECIES

· CORAL REEF BLEACHING

· 10% DEAD, 30% IN CRITICAL CONDITION, 30% THREATENED, 30% STABLE ( 60% MORE WILL BE DEAD IN NEXT 20-40 YEARS

FRESHWATER LIFE ZONES

· LESS THAN 1% SALT BY VOLUME, 1% LAND SURFACE

· 41% OF FISH SPECIES

· LOTIC

· FLOWING

· LENTIC

· LAKES

· LITTORAL, LIMNETIC, PROFUNDAL, BENTHIC ZONES

· LAKES

· EUTROPHIC

· MESOTROPHIC

· OLIGOTROPHIC

· STRATIFICATION BY TEMP (SPRING AND FALL OVERTURN

· EPILIMNION

· METALIMNION (THERMOCLINE)

· HYPOLIMNION

· STRATIFICATION BY LIGHT

· TROPHOGENIC (LITTORAL AND SHALLOW BENTHIC, UPPER LIMNETIC)

· TROPHOLYTIC (PROFUNDAL AND DEEP BENTHIC)

STREAMS AND RIVERS

· WATERSHED OR DRAINAGE BASIN

· HEADWATER

· DEEP STREAM

· SLOW RIVER

· AGING OF RIVERS

· YOUNG

· STEEP GRADIENT

· WATERFALLS/RAPIDS

· DOWNCUTTING/ CANYONS, STEEP WALLS

· HIGH VELOCITY, LARGE PARTICLE BUT SMALL LOAD

· (RIVER AGING CONTINUED)

· MID AGE

· U SHAPED VALLEYS,

· MORE SIDE TO SIDE EROSION

· FLOOD PLAIN DEVELOPMENT

· MATURE RIVER

· BROAD VALLEYS

· LARGE FLOOD PLAINS

· NATURAL LEVEES

· MEANDERS

· SANDBARS

· OX BOW LAKES

FRESHWATER WETLANDS

· NATURES KIDNEYS

· FLOOD CONTROL

· IF REMAINING LOST (5% OF WHAT WAS IN US.) =7.7-31 BILLION $ /YEAR IN ADDITIONAL FLOOD CONTROL

· 1200 SQ. KM LOST/YEAR IN US (80% ADDITIONAL AGRICULTURE USE                USE)

· 8% OF WHAT'S LEFT IS PROTECTED

· MITIGATION BANKING

