Chapter 9 – Review Book
The Water Cycle and Climate
Define the Vocabulary

1.  adiabatic _____ _____________________________________________________________________
2.  angle of insolation _ __________ _______________________________________________________
3.  capillarity ________________ __________________________________________________________
4.  climate____________________________________________________________________________
5.  continental climate___________ _______________________________________________________

6.  duration of insolation_________________________________________________________________
7.  El Nino____________ ________________________________________________________________
8.  greenhouse effect______ _____________________________________________________________
9.  greenhouse gases__ _________________________________________________________________
10. ground water__________ ____________________________________________________________
11.  infiltrate__________ ________________________________________________________________
12.  insolation _____ _______ ____________________________________________________________
13.insolation-temperature lag ____________________________________________________________
14. leeward_______________________ ____________________________________________________
15.  maritime climate ___ ________________________________________________________________
16.  permeability_________ ______________________________________________________________
17.  planetary wind belts ________________________________________________________________
18.  porosity___________________________________________________________________________
19.  radiative balance ___________________________________________________________________

20.  runoff______ ______________________________________________________________________

21. transpiration_______________________________________________________________________
22. vertical ray____ ____________________________________________________________________

23.  water cycle___ ____________________________________________________________________

24.  water table__  _____________________________________________________________________

25.  watershed____ ____________________________________________________________________

26.  windward___ ______________________________________________________________________

27. zone of aeration_____ _______________________________________________________________

28.  zone of saturation __________________________________________________________________

Answer the following questions based on the reading:

THE HYDROLOGIC CYCLE
1.  Figure 9-1, the majority of freshwater is stored in ___________.  Groundwater and fresh surface water form only a ____________ part of Earth’s water.  
2.  What are the two ways water enters the atmosphere? ________________ and _________________.
3.  Less than 1% of Earth’s water ___________, or sinks into the ground as groundwater.

GROUNDWATER ZONES

4.  Groundwater is pulled down by gravity until it reaches a zone where water cannot penetrate – what is the name of this zone? ________________________________________________________________

5.  The zone above the bedrock that is completely filled with water is called the ___________________.

6.  Above this zone is the zone of _________________ , the spaces are filled with air.

7.  Separating the 2 zones is the ______________ ________________ and water wells must reach below this boundary (see Figure 9-3).

FACTORS THAT AFFECT THE STORAGE AND MOVEMENT OF GROUNDWATER:  POROSITY, PERMEABILITY AND CAPILLARITY
8. Why does water infiltrate soil when there are many pore spaces (openings)? ___________________
____________________________________________________________________________________
9.  The porosity depends on: (Figure 9-4 and 9-5)

a. ___________________________________________________________________________________
b. ___________________________________________________________________________________
c. ___________________________________________________________________________________

10.  Using Figure 9-6, why does particle size not affect porosity in a well-sorted with the same shape sample? ______________________________________________________________________________

11. What determines the rate of permeability and how fast something flows through a sample? _______

_____________________________________________________________________________________

12.  Using Figure 9-6, why is permeability greater in sample C? __________________________________

_____________________________________________________________________________________

13.  Name the 4 things that affect whether water infiltrates or runoffs:  Besides increased vegetation, runoff will increase if:

a. ___________________________________________________________________________________
b. ___________________________________________________________________________________
c. ___________________________________________________________________________________
d. ___________________________________________________________________________________

14.  Figure 9-8, Capillarity is the ability of water to move upward against the force of gravity.  Why do small particles have greater capillarity? _____________________________________________________
_____________________________________________________________________________________

WATER FOR STREAM FLOW

Figure 9-9, a perennial stream flows all year, a dry stream may dry up in summer.

RAINFALL AND STREAM FLOW

15.  Figure 9-10:  There is a delay between precipitation and stream discharge (volume of water).  This is called a “time lag”.  Which stream responds to maximum precipitation faster a large stream or a small stream? ______________________________________________________________________________

WATERSHEDS

16.  A watershed or _______________ ____________ is the geographic area in which drains into a particular stream or body of water.  A ___________ _____________ separates one watershed from another

HOW DOES HEAT ENERGY TRAVEL?

17.  Name the 3 ways heat energy can travel.

a. ___________________________________________________________________________________
b. ___________________________________________________________________________________
c. ___________________________________________________________________________________
18.  What causes convection? ____________________________________________________________

19.  Warm air is (more, less) dense that cold air.

20.  Convection works best in fluids – what are fluids? _________________________________________

21.  Conduction works best in solids – how does the heat get transferred in a solid? _________________

_____________________________________________________________________________________

22.  Earth’s primary source of energy is from the sun and the only way it gets transferred to Earth is by electromagnetic waves which we call radiation.  Convection and conduction cannot transfer this energy from the sun through space – why? ________________________________________________________

23.  Look at Figure 9-12.  Radiation travelled through space to reach the earth-atmosphere system.  The boy cannot see the radiation but he can feel the heat energy.  His feet feel the heat through __________

and the wind is heat flow by _____________________________________________________________

INSOLATION – INCOMING SOLAR RADIATION 

24.  The ability of insolation to heat earth is controlled by 3 factors:

a. ___________________________________________________________________________________

b. ___________________________________________________________________________________

c. ___________________________________________________________________________________

ANGLE OF INSOLATION
25.  The angle of insolation depends on how high the sun is in the sky.  How is it measured? __________

_____________________________________________________________________________________

26.  The sun rises and sets on a daily basis. What time of day is the angle of insolation the highest? ____

27.  Figure 9-13 shows at that time the intensity of insolation is the (least, greatest).  Therefore, when the sun is high in the sky the rays of sunlight are (less, more) concentrated as they reach the ground.

28.  The angle of insolation is seasonal also, in the Northern Hemisphere the lowest noontime angle is on ___________________ and the highest noontime angle is on ________________________________
29.  Why is the angle of insolation different at different latitudes? _______________________________

30.  What is the angle of the VERTICAL RAY? THIS IS ALSO CALLED THE ZENITH POSITION. ___________

b. Each day the vertical ray hits Earth at one latitude between 23.5° N and 23.5°S which we call the tropics.  Describe the angle of insolation at all other latitudes. __________________________________

_____________________________________________________________________________________

31.  Figure 9-14.  The days shown in the diagram are the Equinoxes – Spring and Fall - the noon direct ray (90°) is at the equator.  Notice at 30°N, the angle of insolation at noon is only 60°.  At 60°N, the angle is _________ and at the North Pole the angle of insolation is ______________ Because the intensity of insolation is less as you move away from the equator, can you see why the temperatures are less? (Notice that the angle of insolation does not have any compass directions)  
DURATION OF INSOLATION

32.  What is the duration of insolation? _____________________________________________________

33.  If the angle of insolation and the duration of insolation increase, what happens to temperature? ___

_____________________________________________________________________________________

34.  Your latitude determines you duration of insolation.  Our longest day in the Northern Hemisphere occurs in _______________.  The higher the latitude, the (longer, shorter) the daylight period.
35.  What is the duration of insolation at the equator every day? ________________________________

AT THE END OF ONE YEAR, EVERY PLACE ON EARTH RECEIVES 6 MONTHS OF DAYLIGHT AND 6 MONTHS OF DARKNESS REGARDLESS OF YOUR LATITUDE.  
ENERGY ABSORPTION

36.  Dark colors and rough surfaces absorb more sunlight and they also radiate heat energy.

Complete this sentence:   Good absorbers make __________ radiators of heat energy.

ABSORPTION OF INSOLATION BY THE ATMOSPHERE

37.  Figures 9-15 and 9-16:  Earth’s surface absorbs about half of the insolation – our atmosphere absorbs the high-energy radiation such as x-rays and gamma rays.  Most of the radiation that makes it to earth is in the wavelength of visible light.  Earth absorbs this energy and reradiates it back into our atmosphere as _____________ heat waves.  Most of this infrared radiation, approximately ________ percent, is absorbed by the water vapor and carbon dioxide in our atmosphere.  
38.  Water and land heat up differently.  There are 4 reasons why.

a. Table 9-1 has specific heats of common materials – page 1 of ESRT. Water has a higher specific heat, what does that mean? __________________________________________________________________
b. Water ____________ low angle insolation 

c. Water is transparent, so insolation penetrates water more deeply than land

d. Convection currents in the water carry heat to deeper parts of the hydrosphere.  In the land, heat energy can only travel by ____________ which doesn’t travel too deeply.

Result:  Easy come, easy go.  Land heat up and cools down more ______________ than water.
REFLECTION OF INSOLATION

39.  Albedo is a term that means the reflectivity of an object.  Table 9-2 shows the albedo of various surfaces.  Why does snow absorb very little energy? __________________________________________

40.  State 2 reasons why the Polar Regions have much lower temperatures than other places. _________

_____________________________________________________________________________________

TERRESTRIAL RADIATION - ENERGY EARTH GIVES OFF

41.  What energy wavelength does earth emit?  ______________________________________________
42.  The Greenhouse Effect got its name because our atmosphere acts like a greenhouse – what is the process? _____________________________________________________________________________

THE GREENHOUSE EFFECT

43.  Figure 9-17.  What wavelengths get trapped within the greenhouse/our atmosphere? ___________

_____________________________________________________________________________________

44.  What are the “greenhouse gases”? _____________________________________________________

45.  Without the greenhouse effect our planet would most likely be far too cold for most life but the fear is our planet would become more like Venus which because of its atmosphere is too hot.  What is our planet’s population doing that scientists are concerned is increasing the greenhouse gases? __________

_____________________________________________________________________________________
46.  What is one consequence of global warming? ____________________________________________
THE INSOLATION-TEMPERATURE LAG

47.  Why does a time lag (delay) exist between the time of greatest intensity of insolation (in NH – summer solstice at solar noon) and the time of highest air temperature? __________________________

_____________________________________________________________________________________

48.  Why is the temperature higher 2 to 3 hours after solar noon? _______________________________

_____________________________________________________________________________________

49.  Why is the temperature the lowest just after sunrise? _____________________________________

_____________________________________________________________________________________

50.  This insolation temperature lag is daily and yearly – radiative balance is when insolation and terrestrial radiation are in equilibrium – at this point maximum and minimum temperatures occur.
Hottest annual temperatures usually occur in ________________________________________________

Coldest annual temperatures usually occur in________________________________________________

CLIMATE

51.  Figure 9-20. Climates are classified humid if __________________ dominates and are classified arid if the potential _____________________ is greater – which means they don’t get enough precipitation to offset the amount of evaporation that occurs because of high temperatures.
FACTORS THAT AFFECT CLIMATE

LATITUDE – THE MOST IMPORTANT CLIMATE FACTOR

52.  As distance from the equator _____________, the average annual temperature ________________

53.  Mid-latitude climates (NY) have the (smallest, largest) seasonal changes in temperature.

ALTITUDE

54.  High altitude climates are (warmer, cooler) than their surrounding lower elevation area.  Adiabatic cooling occurs as rising air expands, air pressure lowers and it becomes (warmer, cooler).

MOUNTAIN RANGES

55.  Figure 9-21.  Mountain ranges force air to rise and when air rises, it (warms, cools) and if it cools below the dew point ________________ occurs, clouds form and precipitation makes the windward sides cooler and wetter.  As air descends on the leeward sides, the air warms by _________________ and it is much drier.  Many “rain shadow deserts “ form on leeward sides of mountains.
OCEANS AND LARGE BODIES OF WATER

56.  Figure 9-22.  As discussed earlier, water heats up and cools down much slower than land.  For this reason, climates near the ocean or a large body of water which are called maritime or ___________ climates are more moderate than a continental climate.  (Moderate means not subject to extremes, more mild)
a. What this means is that continental climates experience (small, large) seasonal temperature ranges

Maritime climates have (small, large) temperature ranges.

b. Long Island is a maritime climate; therefore Long Island has (cooler, warmer) summers and (cooler, warmer) winters than a continental climate at the same latitude.

OCEAN CURRENTS – page 4 of ESRT

57.  Warm currents will (warm, cool) and cool currents will (warm, cool) the nearby coastal climate.

58.  What country is relatively warm for its latitude due to warm the Gulf Stream and North Atlantic Current? ____________________________________________________________________________

EL NINO OR ENSO (EL NINO/SOUTHERN OSCILLATION)

59.  Under normal conditions, the deeper water from the Pacific upwells or rises up from the deeper ocean along the South American coast.  Sometimes this does not happen.  When it doesn’t happen, besides having poor fishing what is one other consequence of an El Nino event? ____________________
_____________________________________________________________________________________

PLANETARY WIND BELTS

60. Why isn’t the eastern coastline of the United States influenced by the warm Gulf Stream Current? _____________________________________________________________________________________

MONSOONS

61. Monsoons result because in summer, the high pressure is over the (land, ocean) and brings warm, moist air over the land which is (low, high) pressure.
TYPICAL STORM TRACKS

62.  In the U.S., storms tract (west to east, east to west) due to the prevailing south westerlies.
