Atmospheric Change  Sample Test

Draw 2 different cloud forms (Ci, Ac, Cu, S) showing the air motions that produced it.


Draw a map of the winds of the tropics, explaining them



Find the front on the accompanying surface weather map.


Draw sunpaths for 34 N (left) and 34 S (right) latitude on October 21. Include labeled diagram of declination vs time in the box below the sunpaths. 
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Draw the path of light through a raindrop to produce the primary rainbow



Find the density () of air with p = 101325 Pa, T = 17 C and mixing ratio, w = .01

 = __________

Use the diagram of ws vs T below to show how much vapor will condense if air at T = 25 C and RH = 45% is cooled to T = -10 C. Then explain why RH is highest around ____ and lowest in afternoon.
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Describe and explain the greenhouse effect of the atmosphere. A drawing would be helpful.
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Atmospheric Change Lab 04: Vapor and Water in the Atmosphere
Introduction
   Water vapor is the only gas that changes to liquid or solid at terrestrial temperatures. Vapor condenses to drops or crystals when air is cooled enough because eventually vapor content decreases below vapor capacity. Clouds are regions of air filled with droplets or crystals that block the view and appear solid.
   The most rapid way to cool the air is to make it rise - therefore, most clouds other than ground fog and virtually all precipitation are produced by rising air.  Precipitation occurs if the drops or crystals grow large enough to fall. 
Exercises
1. There are a number of terms used to express the humidity or vapor content of the air. These are given in worksheet, TERMS. Use the text or the Glossary of Meteorology to provide the definitions. Then tell which term you like best, which term you like least and give your reason.

2. In Worksheet, CAPACITY, graph es vs T and ws vs T. Then use the graph or the table to find e and Td if T = 30oC and RH = 35%. Calculate how much vapor will condense if 2 kg of air is cooled to T =  -5oC.

3. In worksheet, DROPS calculate the number of cloud droplets of radius, r = 10mm in a cubic meter of air with rliq = 1 gram = 0.001 kg of liquid water. Then calculate the total cross section area of the drops per cubic meter and the visual range in meters through the cloud.



TERMS

		



Relative Humidity


Vapor Pressure


Absolute Humidity


Specific Humidity


Mixing Ratio


Dew Point Temperature


Wet Bulb Temperature



EQNS

		



Clausius-Clapeyron Equation

ws vs es

Latent Heat Expressions

Drop Mass

Number Concentration of Drops

Cross Section Area of Drops

Visibility or Visual Range
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CAPACITY

				Le		Lm		es		T		w		p		101325

				2571789.3		2471656.82608696		4211.3217153863		303		0.0269439973		Rd		287

				2569451.3		2472673.34782609		3975.0744298588		302		0.0253707702		Rv		461.7

				2567113.3		2473689.86956522		3750.4402532915		301		0.0238819432		cp		1004

				2564775.3		2474706.39130435		3536.9382721974		300		0.0224732381		Leo		2.50E+06

				2562437.3		2475722.91304348		3334.1031228568		299		0.0211405998		dLe		2338

				2560099.3		2476739.43478261		3141.4846724028		298		0.019880183		T0		303

				2557761.3		2477755.95652174		2958.6476997456		297		0.0186883388		TK0		273.15

				2555423.3		2478772.47826087		2785.1715765882		296		0.0175616033		g		9.81

				2553085.3		2479789		2620.6499487768		295		0.0164966869		es0		610.8

				2550747.3		2480805.52173913		2464.6904182317		294		0.0154904638		eps		0.6213324128

				2548409.3		2481822.04347826		2316.9142256925		293		0.014539963

				2546071.3		2482838.56521739		2176.9559345124		292		0.0136423597

				2543733.3		2483855.08695652		2044.4631157269		291		0.0127949671

				2541395.3		2484871.60869565		1919.0960346176		290		0.0119952289

				2539057.3		2485888.13043478		1800.5273389891		289		0.0112407126

				2536719.3		2486904.65217391		1688.4417493669		288		0.010529103

				2534381.3		2487921.17391304		1582.5357513198		287		0.0098581959

				2532043.3		2488937.69565217		1482.5172901069		286		0.0092258928

				2529705.3		2489954.2173913		1388.1054678372		285		0.0086301953

				2527367.3		2490970.73913043		1299.0302433289		284		0.0080692004

				2525029.3		2491987.26086957		1215.0321348458		283		0.0075410957

				2522691.3		2493003.7826087		1135.8619258818		282		0.0070441551

				2520353.3		2494020.30434783		1061.2803741587		281		0.0065767348

				2518015.3		2495036.82608696		991.0579239944		280		0.0061372692

				2515677.3		2496053.34782609		924.9744221922		279		0.0057242674

				2513339.3		2497069.86956522		862.8188375947		278		0.0053363097

				2511001.3		2498086.39130435		804.3889844382		277		0.0049720445

				2508663.3		2499102.91304348		749.4912496368		276		0.0046301849

				2506325.3		2500119.43478261		697.9403241175		275		0.0043095063

				2503987.3		2501135.95652174		649.5589383215		274		0.0040088429

				2501649.3		2502152.47826087		604.1776019771		273		0.0037270856

				2499311.3		2503169		561.6343482455		272		0.0034631795

				2496973.3		2504185.52173913		521.7744823308		271		0.0032161213

				2494635.3		2505202.04347826		484.4503346389		270		0.0029849569

				2492297.3		2506218.56521739		449.5210185641		269		0.0027687797

				2489959.3		2507235.08695652		416.8521929718		268		0.0025667281

				2487621.3		2508251.60869565		386.3158294428		267		0.0023779837

				2485283.3		2509268.13043478		357.7899843327		266		0.0022017694

				2482945.3		2510284.65217391		331.158575697		265		0.0020373476

				2480607.3		2511301.17391304		306.3111651227		264		0.0018840183

				2478269.3		2512317.69565217		283.1427445019		263		0.0017411177

				2475931.3		2513334.2173913		261.5535277748		262		0.0016080165

				2473593.3		2514350.73913043		241.448747664		261		0.0014841181

				2471255.3		2515367.26086957		222.7384574148		260		0.0013688578

				2468917.3		2516383.7826087		205.3373375489		259		0.0012617006

				2466579.3		2517400.30434783		189.1645076348		258		0.0011621404

				2464241.3		2518416.82608696		174.1433430697		257		0.0010696983

				2461903.3		2519433.34782609		160.2012968629		256		0.0009839219

				2459565.3		2520449.86956522		147.2697264051		255		0.0009043833

				2457227.3		2521466.39130435		135.2837252002		254		0.0008306789

				2454889.3		2522482.91304348		124.1819595349		253		0.0007624274

				2452551.3		2523499.43478261		113.9065100512		252		0.0006992693

				2450213.3		2524515.95652174		104.4027181847		251		0.0006408655

				2447875.3		2525532.47826087		95.6190374269		250		0.0005868969

				2445537.3		2526549		87.5068893628		249		0.0005370626

				2443199.3		2527565.52173913		80.0205244329		248		0.0004910796

				2440861.3		2528582.04347826		73.1168873626		247		0.0004486819

				2438523.3		2529598.56521739		66.755487199		246		0.0004096195

				2436185.3		2530615.08695652		60.8982718911		245		0.0003736573

				2433847.3		2531631.60869565		55.5095073448		244		0.000340575

				2431509.3		2532648.13043478		50.555660882		243		0.0003101658

				2429171.3		2533664.65217391		46.0052890292		242		0.000282236

				2426833.3		2534681.17391304		41.8289295574		241		0.000256604

				2424495.3		2535697.69565217		37.9989976938		240		0.0002331001

				2422157.3		2536714.2173913		34.4896864219		239		0.0002115653

				2419819.3		2537730.73913043		31.2768707852		238		0.0001918513

				2417481.3		2538747.26086957		28.338016106		237		0.0001738194

				2415143.3		2539763.7826087		25.6520900325		236		0.0001573404

				2412805.3		2540780.30434783		23.1994783208		235		0.0001422935

				2410467.3		2541796.82608696		20.9619042607		234		0.0001285665

				2408129.3		2542813.34782609		18.9223516526		233		0.0001160549

				2405791.3		2543829.86956522		17.0649912385		232		0.0001046614

				2403453.3		2544846.39130435		15.3751104947		231		0.0000942956

				2401115.3		2545862.91304348		13.8390466883		230		0.0000848737

				2398777.3		2546879.43478261		12.4441231009		229		0.0000763177

				2396439.3		2547895.95652174		11.1785883245		228		0.0000685555

				2394101.3		2548912.47826087		10.0315585319		227		0.0000615204

				2391763.3		2549929		8.9929626244		226		0.0000551504

				2389425.3		2550945.52173913		8.0534901617		225		0.0000493885

				2387087.3		2551962.04347826		7.2045419784		224		0.0000441819



Initial values and constants in tan



DROPS

		



Hints: First, calculate the mass of a single droplet with a radius of 10 mm  = 10-5 m. Also be sure to use SI units throughout.
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