Hurricane Katrina     	              				   Date:______________
	Subject: Science                                                                                          Topic: Reading Graphs
Grade: 6-7                                                                                                   Designer: Sara Remsen
Time: 30 minutes


	
Stage 1 – Desired Results


	Lesson Overview:  This activity is intended to teach students to identify the maxima and minima of graphs and interpret their meaning. It is not difficult to identify such extrema (in other words, to pick out the “highest” and “lowest” points on a graph) and most likely none of your students will have difficulty with this part of the goal. Interpreting the meaning of these special points on a graph is more difficult, however, and this activity approaches the task by having students compare maxima and minima on several different graphs and relate them to a real world “story.”

Standards Addressed:

	CCSS.Math.Content.6.NS.C.8 
	Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

	CCSS.Math.Content.6.EE.C.9 
	Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. 

	CCSS.Math.Content.7.RP.A.2 
	Recognize and represent proportional relationships between quantities.




	Students will be able to:
· Read graph axes
· Interpret real events that take place over time
· Match graphs to the story
· Identify and interpret maxima and minima
	Essential Questions:  

· What is the meaning of a maximum or minimum value?
· How can identifying a maximum or minimum value provide more information about a story?
· How can we recognize maxima and minima for different variables?


	Stage 2 – Lesson Plan

	Lesson preparation

	
· Students should learn about weather and have some basic knowledge of hurricanes. It might help to relate Hurricane Katrina to the more recent Hurricane Sandy and ask how the students and their families were affected. They could also learn the characteristics of a Category 1, 2, 3, 4, or 5 hurricane. 
· Students should learn about wind speed and barometric pressure, both of which are included in the activity. This is also a good time to learn about measuring and collecting weather data with thermometers, barometers, etc. 
· Students should be able to read graph axes
· Students should be familiar with plotting points on a graph and with ordered pairs i.e. (0,0).
· No knowledge of slope is necessary
   

	Procedure

	
1. Students will use computers/tablets for this activity (20-30 minutes)
2. As an extension, you can print out the graphs on the last two pages of this lesson plan. These graphs are similar but not identical to the graphs the students saw on the computer activity. The questions from the activity are also listed. (10-20 minutes)
3. Then, you can continue the activity by breaking students up into small groups and having them go over their answers with each other, or writing up a group answer sheet using the questions. 
4. You can continue the discussion by asking students to make comparisons between the graphs and describe how they change relative to the behavior of the hurricane.
5. You can check out the NOAA National Hurricane Center (though it is hard to interpret information on the website): http://www.nhc.noaa.gov/ 
6. There is another (20-30 minutes) activity from NASA about climate change and hurricanes here: http://www.nasa.gov/pdf/450118main_Katrina_Student.pdf 
7. You can also have the students relate what they know about Hurricane Katrina to what they know about Hurricane Sandy and discuss how we measure the “impact” of each Hurricane (although Hurricane Sandy turned into a tropical cyclone and differed in a few ways): http://cityroom.blogs.nytimes.com/2012/11/27/hurricane-sandy-vs-hurricane-katrina/?_r=0  
8. You can also have students read news articles about Hurricane Katrina and discuss the ways people were affected and the relief effort that followed: http://topics.nytimes.com/top/reference/timestopics/subjects/h/hurricane_katrina/index.html 

	Further discussion questions

	1. How would you describe each graph? What do you notice about the graphs on August 26 at 12pm? What about August 31 at 12:00am.   Students should observe that as barometric pressure goes down, wind speed goes up, and vice versa. They should be able to read off data for the specific dates given.
2. What do you think is the average wind speed in your town? How does that compare to the wind speeds of Hurricane Katrina? 
Normal average wind speeds are usually between 5-10 mph, MUCH less than the winds during Hurricane Katrina.  You can look up your town’s current wind speed at http://www.wunderground.com/ 
3. Ask students to explain why a hurricane slows down after hitting land (they should have learned this from the activity—e.g., see pages 5 and 9 of the activity).
A hurricane slows because it is propelled by warm, moist air—this is why hurricanes form over tropical oceans, which are constantly evaporating. When a hurricane moves over warm, moist air, it gathers speed and strength. When it hits land—where there is usually cooler, drier air—it slows down and eventually dissipates. 
4. Given #3, ask students to explain which states are affected by hurricanes the most.
Students should identify the states closest to water, and specifically closest to the tropics. This includes Florida, Louisiana, Georgia, South Carolina, North Carolina and other states all the way up the East Coast. 
5. [bookmark: _GoBack]Ask students to explain what variables scientists monitor to determine the “category” of a hurricane. 
Students should be able to look at the graphs and pick out the variables—wind speed is the determining factor. The hurricane category scale is used to give an estimate of the potential property damage and flooding expected along the coast from a hurricane landfall. However, storm surge values are highly dependent on the slope of the continental shelf in the landfall region. This is why the Jersey Shore was so badly affected by Sandy.
 

	Resource Graphs and Questions



1. When did Katrina hit New Orleans?

2. What was the wind speed at that time?

3. When was the barometric pressure lowest?

4. Did the maximum wind speed coincide with the time when the hurricane was over New Orleans? If not, which came first?

5. Did the moment of maximum wind speed coincide with the barometric pressure minimum? If not, which came first?
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Barometric pressure at center
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Katrina

		IBTrACS		WMO:		International		Best		Tracks		Archive		for		Climate		--		WMO		DATA		ONLY		--		Version:		v03r04		latitude of		longitude of		latitude of		longitude of		Distance		Distance by 		Error		Date/Time		Elapsed time		Distance		WMO		Pressure

		Serial_Num		Season		Num		Basin		Sub_basin		Name		ISO_time		Nature		Longitude		Wind(WMO)		Pres(WMO)		Center		Wind(WMO)		Percentile		Pres(WMO)		Katrina in		Katrina in		NOLA in		NOLA in		by spherical		equirectangle

		N/A		Year		#		BB		BB		N/A		YYYY-MM-DD		HH:MM:SS		deg_north		deg_east		kt		mb		N/A		%		%		radians		radians		radians		radians		law of cos

		2005236N23285		2005		12		NA		MM		KATRINA		8/22/01		18:00:00		23.1		-75.1		30		1008		atcf		17.062		16.249		0.403172		-1.3107453333		0.5231252693		-1.5718297467		1040.32		1041.65		-1.34		8/22/01 6:00 PM		0		1040		75.1		1008

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		0:00:00		23.4		-75.7		30		1007		atcf		17.062		21.627		0.408408		-1.3212173333						996.88		998.07		-1.18		8/23/01 12:00 AM		6		997		75.7		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		6:00:00		23.8		-76.2		30		1007		atcf		17.062		21.627		0.4153893333		-1.329944						955.58		956.62		-1.04		8/23/01 6:00 AM		12		956		76.2		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		12:00:00		24.5		-76.5		35		1006		atcf		32.179		26.65		0.4276066667		-1.33518						915.79		916.68		-0.89		8/23/01 12:00 PM		18		916		76.5		1006

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		18:00:00		25.4		-76.9		40		1003		atcf		42.219		41.251		0.4433146667		-1.3421613333						865.96		866.68		-0.72		8/23/01 6:00 PM		24		866		76.9		1003

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		0:00:00		26		-77.7		45		1000		atcf		49.669		49.967		0.4537866667		-1.356124						803.58		804.14		-0.57		8/24/01 12:00 AM		30		804		77.7		1000

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		6:00:00		26.1		-78.4		50		997		atcf		57.844		58.621		0.455532		-1.3683413333						760.80		761.29		-0.49		8/24/01 6:00 AM		36		761		78.4		997

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		12:00:00		26.2		-79		55		994		atcf		63.594		64.461		0.4572773333		-1.3788133333						723.84		724.27		-0.43		8/24/01 12:00 PM		42		724		79		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		18:00:00		26.2		-79.6		60		988		atcf		68.918		73.185		0.4572773333		-1.3892853333						689.83		690.22		-0.38		8/24/01 6:00 PM		48		690		79.6		988

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		22:30:00		26		-80.1		70		984		atcf		78.144		78.2		0.4537866667		-1.398012						667.79		668.15		-0.36		8/24/01 10:30 PM		53		668		80.1		984

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		0:00:00		25.9		-80.3		70		983		atcf		78.144		79.111		0.4520413333		-1.4015026667						659.85		660.20		-0.35		8/25/01 12:00 AM		54		660		80.3		983

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		6:00:00		25.4		-81.3		65		987		atcf		73.077		74.198		0.4433146667		-1.418956						623.08		623.40		-0.32		8/25/01 6:00 AM		60		623		81.3		987

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		12:00:00		25.1		-82		75		979		atcf		81.284		82.601		0.4380786667		-1.4311733333						598.56		598.85		-0.30		8/25/01 12:00 PM		66		599		82		979

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		18:00:00		24.9		-82.6		85		968		atcf		86.817		89.644		0.434588		-1.4416453333						577.18		577.45		-0.27		8/25/01 6:00 PM		72		577		82.6		968

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		0:00:00		24.6		-83.3		90		959		atcf		88.589		93.365		0.429352		-1.4538626667						557.75		557.99		-0.24		8/26/01 12:00 AM		78		558		83.3		959

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		6:00:00		24.4		-84		95		950		atcf		91.324		95.566		0.4258613333		-1.46608						536.57		536.78		-0.21		8/26/01 6:00 AM		84		537		84		950

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		12:00:00		24.4		-84.7		100		942		atcf		92.583		97.606		0.4258613333		-1.4782973333						507.58		507.75		-0.17		8/26/01 12:00 PM		90		508		84.7		942

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		18:00:00		24.5		-85.3		100		948		atcf		92.583		96.135		0.4276066667		-1.4887693333						478.84		478.97		-0.13		8/26/01 6:00 PM		96		479		85.3		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		0:00:00		24.8		-85.9		100		941		atcf		92.583		97.795		0.4328426667		-1.4992413333						439.96		440.05		-0.10		8/27/01 12:00 AM		102		440		85.9		941

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		6:00:00		25.2		-86.7		125		930		atcf		98.402		99.032		0.439824		-1.513204						389.41		389.47		-0.06		8/27/01 6:00 AM		108		389		86.7		930

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		12:00:00		25.7		-87.7		145		909		atcf		99.779		99.868		0.4485506667		-1.5306573333						329.18		329.21		-0.03		8/27/01 12:00 PM		114		329		87.7		909

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		18:00:00		26.3		-88.6		150		902		atcf		99.871		99.926		0.4590226667		-1.5463653333						269.44		269.45		-0.01		8/27/01 6:00 PM		120		269		88.6		902

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		0:00:00		27.2		-89.2		140		905		atcf		99.532		99.901		0.4747306667		-1.5568373333						198.96		198.96		-0.00		8/28/01 12:00 AM		126		199		89.2		905

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		6:00:00		28.2		-89.6		125		913		atcf		98.402		99.749		0.492184		-1.5638186667						125.85		125.85		-0.00		8/28/01 6:00 AM		132		126		89.6		913

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		11:10:00		29.3		-89.6		110		920		atcf		95.324		99.563		0.5113826667		-1.5638186667						54.16		54.16		-0.00		8/28/01 11:10 AM		137		54		89.6		920

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		12:00:00		29.5		-89.6		110		923		atcf		95.324		99.448		0.5148733333		-1.5638186667						42.81		42.81		-0.00		8/28/01 12:00 PM		138		43		89.6		923

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		14:45:00		30.2		-89.6		105		928		atcf		94.418		99.18		0.5270906667		-1.5638186667						31.68		31.68		-0.00		8/28/01 2:45 PM		141		32		89.6		928

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		18:00:00		31.1		-89.6		80		948		atcf		84.517		96.135		0.5427986667		-1.5638186667						82.70		82.71		-0.00		8/28/01 6:00 PM		144		83		89.6		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		0:00:00		32.6		-89.1		50		961		atcf		57.844		92.29		0.5689786667		-1.555092						190.54		190.55		-0.00		8/29/01 12:00 AM		150		191		89.1		961

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		6:00:00		34.1		-88.6		40		978		atcf		42.219		83.504		0.5951586667		-1.5463653333						298.30		298.31		-0.01		8/29/01 6:00 AM		156		298		88.6		978

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		12:00:00		35.6		-88		30		985		atcf		17.062		77.05		0.6213386667		-1.5358933333						407.60		407.63		-0.03		8/29/01 12:00 PM		162		408		88		985

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		18:00:00		37		-87		30		990		atcf		17.062		70.391		0.6457733333		-1.51844						517.53		517.62		-0.09		8/29/01 6:00 PM		168		518		87		990

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		0:00:00		38.6		-85.3		30		994		atcf		17.062		64.461		0.6736986667		-1.4887693333						656.17		656.44		-0.27		8/30/01 12:00 AM		174		656		85.3		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		6:00:00		40.1		-82.9		25		996		atcf		4.702		61.036		0.6998786667		-1.4468813333						809.46		810.16		-0.70		8/30/01 6:00 AM		180		809		82.9		996
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Barometric pressure at center
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pressure (millibars)

Wind  speed
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Katrina

		IBTrACS		WMO:		International		Best		Tracks		Archive		for		Climate		--		WMO		DATA		ONLY		--		Version:		v03r04		latitude of		longitude of		latitude of		longitude of		Distance		Distance by 		Error		Date/Time		Elapsed time		Distance		WMO		Pressure

		Serial_Num		Season		Num		Basin		Sub_basin		Name		ISO_time		Nature		Longitude		Wind(WMO)		Pres(WMO)		Center		Wind(WMO)		Percentile		Pres(WMO)		Katrina in		Katrina in		NOLA in		NOLA in		by spherical		equirectangle

		N/A		Year		#		BB		BB		N/A		YYYY-MM-DD		HH:MM:SS		deg_north		deg_east		kt		mb		N/A		%		%		radians		radians		radians		radians		law of cos

		2005236N23285		2005		12		NA		MM		KATRINA		8/22/01		18:00:00		23.1		-75.1		30		1008		atcf		17.062		16.249		0.403172		-1.3107453333		0.5231252693		-1.5718297467		1040.32		1041.65		-1.34		8/22/01 6:00 PM		0		1040		75.1		1008

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		0:00:00		23.4		-75.7		30		1007		atcf		17.062		21.627		0.408408		-1.3212173333						996.88		998.07		-1.18		8/23/01 12:00 AM		6		997		75.7		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		6:00:00		23.8		-76.2		30		1007		atcf		17.062		21.627		0.4153893333		-1.329944						955.58		956.62		-1.04		8/23/01 6:00 AM		12		956		76.2		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		12:00:00		24.5		-76.5		35		1006		atcf		32.179		26.65		0.4276066667		-1.33518						915.79		916.68		-0.89		8/23/01 12:00 PM		18		916		76.5		1006

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		18:00:00		25.4		-76.9		40		1003		atcf		42.219		41.251		0.4433146667		-1.3421613333						865.96		866.68		-0.72		8/23/01 6:00 PM		24		866		76.9		1003

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		0:00:00		26		-77.7		45		1000		atcf		49.669		49.967		0.4537866667		-1.356124						803.58		804.14		-0.57		8/24/01 12:00 AM		30		804		77.7		1000

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		6:00:00		26.1		-78.4		50		997		atcf		57.844		58.621		0.455532		-1.3683413333						760.80		761.29		-0.49		8/24/01 6:00 AM		36		761		78.4		997

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		12:00:00		26.2		-79		55		994		atcf		63.594		64.461		0.4572773333		-1.3788133333						723.84		724.27		-0.43		8/24/01 12:00 PM		42		724		79		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		18:00:00		26.2		-79.6		60		988		atcf		68.918		73.185		0.4572773333		-1.3892853333						689.83		690.22		-0.38		8/24/01 6:00 PM		48		690		79.6		988

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		22:30:00		26		-80.1		70		984		atcf		78.144		78.2		0.4537866667		-1.398012						667.79		668.15		-0.36		8/24/01 10:30 PM		53		668		80.1		984

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		0:00:00		25.9		-80.3		70		983		atcf		78.144		79.111		0.4520413333		-1.4015026667						659.85		660.20		-0.35		8/25/01 12:00 AM		54		660		80.3		983

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		6:00:00		25.4		-81.3		65		987		atcf		73.077		74.198		0.4433146667		-1.418956						623.08		623.40		-0.32		8/25/01 6:00 AM		60		623		81.3		987

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		12:00:00		25.1		-82		75		979		atcf		81.284		82.601		0.4380786667		-1.4311733333						598.56		598.85		-0.30		8/25/01 12:00 PM		66		599		82		979

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		18:00:00		24.9		-82.6		85		968		atcf		86.817		89.644		0.434588		-1.4416453333						577.18		577.45		-0.27		8/25/01 6:00 PM		72		577		82.6		968

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		0:00:00		24.6		-83.3		90		959		atcf		88.589		93.365		0.429352		-1.4538626667						557.75		557.99		-0.24		8/26/01 12:00 AM		78		558		83.3		959

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		6:00:00		24.4		-84		95		950		atcf		91.324		95.566		0.4258613333		-1.46608						536.57		536.78		-0.21		8/26/01 6:00 AM		84		537		84		950

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		12:00:00		24.4		-84.7		100		942		atcf		92.583		97.606		0.4258613333		-1.4782973333						507.58		507.75		-0.17		8/26/01 12:00 PM		90		508		84.7		942

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		18:00:00		24.5		-85.3		100		948		atcf		92.583		96.135		0.4276066667		-1.4887693333						478.84		478.97		-0.13		8/26/01 6:00 PM		96		479		85.3		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		0:00:00		24.8		-85.9		100		941		atcf		92.583		97.795		0.4328426667		-1.4992413333						439.96		440.05		-0.10		8/27/01 12:00 AM		102		440		85.9		941

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		6:00:00		25.2		-86.7		125		930		atcf		98.402		99.032		0.439824		-1.513204						389.41		389.47		-0.06		8/27/01 6:00 AM		108		389		86.7		930

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		12:00:00		25.7		-87.7		145		909		atcf		99.779		99.868		0.4485506667		-1.5306573333						329.18		329.21		-0.03		8/27/01 12:00 PM		114		329		87.7		909

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		18:00:00		26.3		-88.6		150		902		atcf		99.871		99.926		0.4590226667		-1.5463653333						269.44		269.45		-0.01		8/27/01 6:00 PM		120		269		88.6		902

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		0:00:00		27.2		-89.2		140		905		atcf		99.532		99.901		0.4747306667		-1.5568373333						198.96		198.96		-0.00		8/28/01 12:00 AM		126		199		89.2		905

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		6:00:00		28.2		-89.6		125		913		atcf		98.402		99.749		0.492184		-1.5638186667						125.85		125.85		-0.00		8/28/01 6:00 AM		132		126		89.6		913

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		11:10:00		29.3		-89.6		110		920		atcf		95.324		99.563		0.5113826667		-1.5638186667						54.16		54.16		-0.00		8/28/01 11:10 AM		137		54		89.6		920

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		12:00:00		29.5		-89.6		110		923		atcf		95.324		99.448		0.5148733333		-1.5638186667						42.81		42.81		-0.00		8/28/01 12:00 PM		138		43		89.6		923

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		14:45:00		30.2		-89.6		105		928		atcf		94.418		99.18		0.5270906667		-1.5638186667						31.68		31.68		-0.00		8/28/01 2:45 PM		141		32		89.6		928

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		18:00:00		31.1		-89.6		80		948		atcf		84.517		96.135		0.5427986667		-1.5638186667						82.70		82.71		-0.00		8/28/01 6:00 PM		144		83		89.6		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		0:00:00		32.6		-89.1		50		961		atcf		57.844		92.29		0.5689786667		-1.555092						190.54		190.55		-0.00		8/29/01 12:00 AM		150		191		89.1		961

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		6:00:00		34.1		-88.6		40		978		atcf		42.219		83.504		0.5951586667		-1.5463653333						298.30		298.31		-0.01		8/29/01 6:00 AM		156		298		88.6		978

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		12:00:00		35.6		-88		30		985		atcf		17.062		77.05		0.6213386667		-1.5358933333						407.60		407.63		-0.03		8/29/01 12:00 PM		162		408		88		985

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		18:00:00		37		-87		30		990		atcf		17.062		70.391		0.6457733333		-1.51844						517.53		517.62		-0.09		8/29/01 6:00 PM		168		518		87		990

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		0:00:00		38.6		-85.3		30		994		atcf		17.062		64.461		0.6736986667		-1.4887693333						656.17		656.44		-0.27		8/30/01 12:00 AM		174		656		85.3		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		6:00:00		40.1		-82.9		25		996		atcf		4.702		61.036		0.6998786667		-1.4468813333						809.46		810.16		-0.70		8/30/01 6:00 AM		180		809		82.9		996
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Distance from New Orleans
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Katrina

		IBTrACS		WMO:		International		Best		Tracks		Archive		for		Climate		--		WMO		DATA		ONLY		--		Version:		v03r04		latitude of		longitude of		latitude of		longitude of		Distance		Distance by 		Error		Date/Time		Elapsed time		Distance		WMO		Pressure

		Serial_Num		Season		Num		Basin		Sub_basin		Name		ISO_time		Nature		Longitude		Wind(WMO)		Pres(WMO)		Center		Wind(WMO)		Percentile		Pres(WMO)		Katrina in		Katrina in		NOLA in		NOLA in		by spherical		equirectangle

		N/A		Year		#		BB		BB		N/A		YYYY-MM-DD		HH:MM:SS		deg_north		deg_east		kt		mb		N/A		%		%		radians		radians		radians		radians		law of cos

		2005236N23285		2005		12		NA		MM		KATRINA		8/22/01		18:00:00		23.1		-75.1		30		1008		atcf		17.062		16.249		0.403172		-1.3107453333		0.5231252693		-1.5718297467		1040.32		1041.65		-1.34		8/22/01 6:00 PM		0		1040		75.1		1008

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		0:00:00		23.4		-75.7		30		1007		atcf		17.062		21.627		0.408408		-1.3212173333						996.88		998.07		-1.18		8/23/01 12:00 AM		6		997		75.7		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		6:00:00		23.8		-76.2		30		1007		atcf		17.062		21.627		0.4153893333		-1.329944						955.58		956.62		-1.04		8/23/01 6:00 AM		12		956		76.2		1007

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		12:00:00		24.5		-76.5		35		1006		atcf		32.179		26.65		0.4276066667		-1.33518						915.79		916.68		-0.89		8/23/01 12:00 PM		18		916		76.5		1006

		2005236N23285		2005		12		NA		MM		KATRINA		8/23/01		18:00:00		25.4		-76.9		40		1003		atcf		42.219		41.251		0.4433146667		-1.3421613333						865.96		866.68		-0.72		8/23/01 6:00 PM		24		866		76.9		1003

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		0:00:00		26		-77.7		45		1000		atcf		49.669		49.967		0.4537866667		-1.356124						803.58		804.14		-0.57		8/24/01 12:00 AM		30		804		77.7		1000

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		6:00:00		26.1		-78.4		50		997		atcf		57.844		58.621		0.455532		-1.3683413333						760.80		761.29		-0.49		8/24/01 6:00 AM		36		761		78.4		997

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		12:00:00		26.2		-79		55		994		atcf		63.594		64.461		0.4572773333		-1.3788133333						723.84		724.27		-0.43		8/24/01 12:00 PM		42		724		79		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		18:00:00		26.2		-79.6		60		988		atcf		68.918		73.185		0.4572773333		-1.3892853333						689.83		690.22		-0.38		8/24/01 6:00 PM		48		690		79.6		988

		2005236N23285		2005		12		NA		MM		KATRINA		8/24/01		22:30:00		26		-80.1		70		984		atcf		78.144		78.2		0.4537866667		-1.398012						667.79		668.15		-0.36		8/24/01 10:30 PM		53		668		80.1		984

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		0:00:00		25.9		-80.3		70		983		atcf		78.144		79.111		0.4520413333		-1.4015026667						659.85		660.20		-0.35		8/25/01 12:00 AM		54		660		80.3		983

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		6:00:00		25.4		-81.3		65		987		atcf		73.077		74.198		0.4433146667		-1.418956						623.08		623.40		-0.32		8/25/01 6:00 AM		60		623		81.3		987

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		12:00:00		25.1		-82		75		979		atcf		81.284		82.601		0.4380786667		-1.4311733333						598.56		598.85		-0.30		8/25/01 12:00 PM		66		599		82		979

		2005236N23285		2005		12		NA		MM		KATRINA		8/25/01		18:00:00		24.9		-82.6		85		968		atcf		86.817		89.644		0.434588		-1.4416453333						577.18		577.45		-0.27		8/25/01 6:00 PM		72		577		82.6		968

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		0:00:00		24.6		-83.3		90		959		atcf		88.589		93.365		0.429352		-1.4538626667						557.75		557.99		-0.24		8/26/01 12:00 AM		78		558		83.3		959

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		6:00:00		24.4		-84		95		950		atcf		91.324		95.566		0.4258613333		-1.46608						536.57		536.78		-0.21		8/26/01 6:00 AM		84		537		84		950

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		12:00:00		24.4		-84.7		100		942		atcf		92.583		97.606		0.4258613333		-1.4782973333						507.58		507.75		-0.17		8/26/01 12:00 PM		90		508		84.7		942

		2005236N23285		2005		12		NA		MM		KATRINA		8/26/01		18:00:00		24.5		-85.3		100		948		atcf		92.583		96.135		0.4276066667		-1.4887693333						478.84		478.97		-0.13		8/26/01 6:00 PM		96		479		85.3		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		0:00:00		24.8		-85.9		100		941		atcf		92.583		97.795		0.4328426667		-1.4992413333						439.96		440.05		-0.10		8/27/01 12:00 AM		102		440		85.9		941

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		6:00:00		25.2		-86.7		125		930		atcf		98.402		99.032		0.439824		-1.513204						389.41		389.47		-0.06		8/27/01 6:00 AM		108		389		86.7		930

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		12:00:00		25.7		-87.7		145		909		atcf		99.779		99.868		0.4485506667		-1.5306573333						329.18		329.21		-0.03		8/27/01 12:00 PM		114		329		87.7		909

		2005236N23285		2005		12		NA		MM		KATRINA		8/27/01		18:00:00		26.3		-88.6		150		902		atcf		99.871		99.926		0.4590226667		-1.5463653333						269.44		269.45		-0.01		8/27/01 6:00 PM		120		269		88.6		902

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		0:00:00		27.2		-89.2		140		905		atcf		99.532		99.901		0.4747306667		-1.5568373333						198.96		198.96		-0.00		8/28/01 12:00 AM		126		199		89.2		905

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		6:00:00		28.2		-89.6		125		913		atcf		98.402		99.749		0.492184		-1.5638186667						125.85		125.85		-0.00		8/28/01 6:00 AM		132		126		89.6		913

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		11:10:00		29.3		-89.6		110		920		atcf		95.324		99.563		0.5113826667		-1.5638186667						54.16		54.16		-0.00		8/28/01 11:10 AM		137		54		89.6		920

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		12:00:00		29.5		-89.6		110		923		atcf		95.324		99.448		0.5148733333		-1.5638186667						42.81		42.81		-0.00		8/28/01 12:00 PM		138		43		89.6		923

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		14:45:00		30.2		-89.6		105		928		atcf		94.418		99.18		0.5270906667		-1.5638186667						31.68		31.68		-0.00		8/28/01 2:45 PM		141		32		89.6		928

		2005236N23285		2005		12		NA		MM		KATRINA		8/28/01		18:00:00		31.1		-89.6		80		948		atcf		84.517		96.135		0.5427986667		-1.5638186667						82.70		82.71		-0.00		8/28/01 6:00 PM		144		83		89.6		948

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		0:00:00		32.6		-89.1		50		961		atcf		57.844		92.29		0.5689786667		-1.555092						190.54		190.55		-0.00		8/29/01 12:00 AM		150		191		89.1		961

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		6:00:00		34.1		-88.6		40		978		atcf		42.219		83.504		0.5951586667		-1.5463653333						298.30		298.31		-0.01		8/29/01 6:00 AM		156		298		88.6		978

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		12:00:00		35.6		-88		30		985		atcf		17.062		77.05		0.6213386667		-1.5358933333						407.60		407.63		-0.03		8/29/01 12:00 PM		162		408		88		985

		2005236N23285		2005		12		NA		MM		KATRINA		8/29/01		18:00:00		37		-87		30		990		atcf		17.062		70.391		0.6457733333		-1.51844						517.53		517.62		-0.09		8/29/01 6:00 PM		168		518		87		990

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		0:00:00		38.6		-85.3		30		994		atcf		17.062		64.461		0.6736986667		-1.4887693333						656.17		656.44		-0.27		8/30/01 12:00 AM		174		656		85.3		994

		2005236N23285		2005		12		NA		MM		KATRINA		8/30/01		6:00:00		40.1		-82.9		25		996		atcf		4.702		61.036		0.6998786667		-1.4468813333						809.46		810.16		-0.70		8/30/01 6:00 AM		180		809		82.9		996
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Barometric pressure at center
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