Chapter 1

Lecture 5
Review Applications
Example 1
Temperature observations on Sunday

time= 6  9  12  15  18  21  24 (LST)

Temp= 67 71 75  80  76  63  65 (F)

Pres=1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1 (hPa)

MixR= 15 16 18  20  19  17  14 (g/kg)

Please calculate (1) virtual temperature 
[image: image1.wmf])
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, (2) potential temperature 
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, (3) saturated water vapor pressure 
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, where Rd=287, Cp=1004, T0=273.16, E0=6.11, L=2500000.
Matlab code 1:

% paramters

E0=6.11;
Rv=461;

Lv=2500000;

T0=273.15;
% input data

t= [6  9  12  15  18  21  24];% time(LST)

Tf= [67 71 75  80  76  63  65];% temperature(F)

Pres= [1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1];% pressure(hPa)

MixR= [14 16 18  20  19  12  13];% mixing ratio(g/kg)
% computing meteorological variables 
Tc=5/9*(Tf-32); % temperature (C)
Tk=Tc+273.16; % temperature (K)
Tv=Tk.*(1+0.608*MixR/1000); % virtual temperature (K)
Th=Tk.*(1000./Pres).^(287/1004); % potential temperature (K)
Es=6.11*exp(Lv/Rv*(Tk-T0)./Tk/T0); % saturated water vapor pressure (hPa)
%----end
The previous Matlab commands can be saved as met_cal.m

output

Tv =

295.2730 297.6947  300.2998  303.4726  301.0424  293.3836  293.9745

Th =

  291.5755  293.6987  295.8123  298.5533  296.3990  289.2957  290.4929

Es =

   22.8724   26.3015   30.1816   35.7435   31.2279   19.8479   21.3123
Student practice

Please calculate (1) water vapor pressure (e), 
[image: image4.wmf])
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 (2) relative humidity (h=e/E

Matlab code:

%computing water vapor pressure and relative humidity

e=Pres.* MixR/622; % water vapor pressure

h=e./Es; %relative humidity

4. Basic display of results

Plotting curves

Example,

%plotting diurnal variation of meteorological variables

plot(t,Tc); plot(t,Tk); plot(t,Tv); plot(t,MixR); plot(t,Pres); plot(t,Th); plot(t,Es); plot(t,e); plot(t,h);

%multiple panels

subplot(3,3,1); plot(t,Tc); subplot(3,3,2); plot(t,Tk); 
subplot(3,3,3); plot(t,Tv); subplot(3,3,4); plot(t,MixR); 
subplot(3,3,5); plot(t,Pres); subplot(3,3,6); plot(t,Th); 
subplot(3,3,7); plot(t,Es); subplot(3,3,8); plot(t,e); 
subplot(3,3,9); plot(t,h);

% using different colors

subplot(3,3,1); plot(t,Tc,’b’); subplot(3,3,2); plot(t,Tk,’r’); 

subplot(3,3,3); plot(t,Tv,’g’); subplot(3,3,4); plot(t,MixR,’k’); 

subplot(3,3,5); plot(t,Pres,’m’); subplot(3,3,6); plot(t,Th,’y’); 

subplot(3,3,7); plot(t,Es,’c’); 
subplot(3,3,8); plot(t,e,’color’,[0.7 0.7 0.7]); 

subplot(3,3,9); plot(t,h,’[0.1 0.5 0.8]);

% adding observations on the curve

subplot(3,3,1); plot(t,Tc,’-ob’); subplot(3,3,2); plot(t,Tk,’-or’); 

subplot(3,3,3); plot(t,Tv,’-og’); subplot(3,3,4); plot(t,MixR,’-ok’); 

subplot(3,3,5); plot(t,Pres,’-om’); subplot(3,3,6); plot(t,Th,’-oy’); 

subplot(3,3,7); plot(t,Es,’-oc’); 

subplot(3,3,8); plot(t,e,’-o’,’color’,[0.7 0.7 0.7]); 

subplot(3,3,9); plot(t,h,’-o’,’[0.1 0.5 0.8]);

% using different symbols for data points

plot(t,Tc,’-o’); plot(t,Tc,’-*’); plot(t,Tc,’-+’); plot(t,Tc,’-p’); 

plot(t,Tc,’->’); plot(t,Tc,’-<’); plot(t,Tc,’-d’); plot(t,Tc,’->.’); …

% using different lines for data points

plot(t,Tc); plot(t,Tc,’--’); plot(t,Tc,’:’); plot(t,Tc,’-.’); 

% changing line thickness

plot(t,Tc,’linewidth’,1); plot(t,Tc,’linewidth’,2);

% changing marker size

plot(t,Tc,’p’,’markersize’,2); plot(t,Tc,’p’,’markersize’,20);

% obtaining controlling parameters for plot
h=plot(t,Tc); get(h);

set(h,’color’,[1 0 0],’linewidth’,2);

% add title and labels
plot(t,Tc); title(‘Diurnal variation of temperature’);

xlabel(‘Time (LST)’); ylabel(‘Temperature (C)’);

% changing fontsize

plot(t,Tc); title(‘Diurnal variation of temperature’,’fontsize’,20);

xlabel(‘Time (LST)’, ’fontsize’,20); ylabel(‘Temperature (C)’,’fontsize’,20);

Example 2, using matrix to solve previous problem

E0=6.11;

Rv=461;

Lv=2500000;

T0=273.15;

% input data

A(:,1)= [6  9  12  15  18  21  24];% time(LST)

A(:,2)= [67 71 75  80  76  63  65];% temperature(F)

A(:,3)= [1012.4 1013.5 1014.7 1015.0 1014.3 1013.2 1012.1];% pressure(hPa)

A(:,4)= [14 16 18  20  19  12  13];% mixing ratio(g/kg)
% computing meteorological variables 
B(:,1)=5/9*(A(:,2)-32); % temperature (C)
B(:,2)=B(:,1)+273.16; % temperature (K)
B(:,3)=B(:,2).*(1+0.608*A(:,4)/1000); % virtual temperature (K)

B(:,4)=B(:,2).*(1000./A(:,3)).^(287/1004); % potential temperature (K)

B(:,5)=6.11*exp(Lv/Rv*(B(:,2)-T0)./B(:,2)/T0); % sat. water vapor pre (hPa)

B(:,6)=A(:,3).* A(:,4)/622; % water vapor pressure

B(:,7)=B(:,6)./B(:,5); %relative humidity

Example 3, Analyzing temperature observations.
Time=9 12 15 18 21 24

Temperature on Saturday =82 85 77 77 78 78

Temperature on Sunday =79 83 89 85 83 82

Temperature on Monday =82 87 87 85 81 80

Temperature on Tuesday = 83 84 88 86 84 83

Matlab code
clear;

%input data

Time=[9 12 15 18 21 24];

T(:,1)=[82 85 77 77 78 78];

T(:,2)=[79 83 89 85 83 82];

T(:,3)=[82 87 87 85 81 80];

T(:,4)=[83 84 88 86 84 83];

T=273.16+5/9*(T-32); % temperature in Kelvin

plot(Time,T(:,1),'b-o');

hold on

plot(Time,T(:,2),'r-o');

plot(Time,T(:,3),'g-o');

plot(Time,T(:,4),'c-o');

xlabel('Time (LST)');

ylabel('Temperature (K)');

title('Temperature Observations');

T_mean=mean(T,2); % mean temperature

plot(Time,T_mean,'k','linewidth',2);

T_std=std(T,0,2); % calculating standard deviation

h=errorbar(Time,T_mean,T_std);set(h,'color','k');

hold off
_1325570529.unknown

_1325570566.unknown

_1325949523.unknown

_1325570485.unknown

