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ABSTRACT 

The National Ocean Service (NOS), as part of its Houston/Galveston Physical Oceanographic Real 
Time System (PORTS), is developing a nowcast/forecast system to predict water level and currents 
within Galveston Bay and the Houston Ship Channel. Preliminary nowcast/forecast requirements 
are for a daily 36 hour forecast initiated from a continuous 24 hour nowcast as outlined by Schmalz 
and Richardson (1996). To assess the forecast of both flood and ebb current speeds along the 
principal component direction, a set of seven programs has been developed. The set of programs 
focuses on the ability to forecast an "event" situation. An "event" occurs when the observed current 
speed rises above a specified high level value on flood, or falls below a specified low level value on 
ebb. The programs are described and a sample application for September 2000 is presented. In 
Appendix A, the complete job control and program control files are provided. 

vii 





1. INTRODUCTION 

A Physical Oceanographic Real Time System (PORTS) has been installed in Galveston Bay to 
provide the navigation community with real time water level and current information (Frey, 1991; 
Bethem and Frey, 1991). The development of the PORTS is in response to the results of a mini­
project conducted by NOS in 1988, in which NOS current predictions within the Bay were found 
to be outside the range of NOS standards (Williams et al., 1990). The present PORTS consists of five 
tide gauges and two permanent Acoustic Doppler Current Profilers (ADCP). 
Conductivity/temperature measurement systems have been installed at several tide gauges. 

To complement the PORTS a nowcast/forecast system has been designed (Schmalz and Richardson, 
1996) based on the National Ocean Service (NOS) Galveston Bay three-dimensional hydrodynamic 
model (Schmalz and Richardson, 1998a) and the National Weather Service (NWS) Aviation 
atmospheric model. To simulate currents within the Houston Ship Channel (HSC), a finer resolution 
three-dimensional HSC model has been developed. The Galveston Bay model is used to provide Bay 
wide water level and near entrance current forecasts as well as to directly provide water levels, 
density, and turbulence quantities to the HSC model for use in a one-way coupling. The combined 
model set forms the initial hydrodynamic component of the nowcast/forecast system (Schmalz and 
Richardson, 1998b). 

The present nowcast/forecast system is used to provide experimental daily 24 hour nowcasts and 36 
hour forecasts of water levels, currents, salinity and temperature at the locations of the PORTS 
instruments. The evaluation of forcast inputs has been considered by Richardson and Schmalz 
(1999). Here, a set of seven programs has been developed to evaluate nowcast/forecast principal 
component direction current speeds to assess the ability to forecast an "event" situation. An "event" 
occurs when the observed current speed rises above a specified high level value on flood, or falls 
below a specified low level value on ebb. 

When forecasting events, there are three possible outcomes. A "success" occurs when the model 
successfully predicts an observed event. A "failure" occurs when the model fails to predict an 
observed event. A "false alarm" occurs when the model predicts an event not seen in the observed 
data. When the forecast model performs well, the number of successes should be high, and the 
number of failures and false alarms should be low. 

The seven programs are described below. 

1. Reform_ports.f was written to read PORTS (observed) current data, then to reformat into standard 
component format for analysis. PORTS current data is acquired from the PORTS-INFOHUB 
internet site (http://ports-infohub.nos.noaa.gov). 

2. Regap.f was created to check for gaps in the PORTS current data and then to fill those gaps. 

3. Reform2.f was created to select hourly values from six minute observed current data. The 
program will handle data with non-uniform time intervals. 
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4. Read_NF.curr.f was developed to read current speed and direction results from the NOS 
Galveston Bay/Houston Ship Channel model. The program reads current data from the OOz files in 
the form of U and V components. These curvilinear U and V components are converted to U and 
V with respect to the X,Y axis. The U, V components are then written to both nowcast and forecast 
output files for stations included in the analysis. 

5. Match.event.f was originally written to perform a one year water level event comparison between 
the East Coast Ocean Forecast System (ECOFS) and the NWS Techniques Development Laboratory 
(TDL) surge model. The program was revised slightly to evaluate the Houston/Galveston 
nowcast/forecast water level model results and further revised herein to analyze current data, and 
renamed match.evnt_cmt.f. For observed and model data, the program reads the U and V 
components of current velocity. A call is made to subroutine prDirection to calculate the current 
speed along the principal direction (particular to each station). After the principal component speed 
has been determined, the program follows the same algorithm as match.event.f, the water level 
versiOn. 

6. Curr.prdir.pro is written in the IDL programming language, and will plot the observed and model 
current speed along the principal component direction. Also plotted are two lines which depict the 
critical high and low level values (Flood and Ebb, respectively). Curr.prdir.pro generates only one 
plot per page. 

7. Curr.multcurv.pro, also an IDL program, was created to generate plots of observed versus 
nowcast and observed versus predicted current speeds on one page, then observed versus forecast 
and observed versus adjusted forecast current speeds on the second page. 

Reform_ports.f, regap.f, reform2.f, read_NF.curr.f, and match.evnt_cmt.f are written in FORTRAN, 
and are run on the OPSEA system. Curr.prdir.pro and curr.multcurv.pro are written in IDL and are 
also run on the OPSEA system. 

In Chapter 2, descriptions of each program are provided as well as program listings. In Chapter 3, 
a sample application for September 2000 is discussed in terms of output tables and plots. In Chapter 
4, recommendations for the operational use of these assessment programs are presented. In addition, 
possible future enhancements to the programs are discussed. In Appendix A, the job control and 
control files for each of the seven programs are provided. 

2 



2. PROGRAM DESCRIPTIONS 

2.1 . Program Reform_ports.f 

This program reads PORTS current data and reformats the data. The listing for reform_ports.f is 
given in Program Listing 2.1. The raw current data filename is read in from the control file. Line 
number 110 is the read statement. The program reads the month, day, year, hour, and minute, the 
time zone, then reads the current speed and direction. The calendar month and day are converted 
to Julian day (number of days elapsed since the beginning of the year) with a call to subroutine 
conctj, a standard routine. The speed and direction values are converted to U (East) and V (North) 
components by subroutine calc_uv. Statement 146 writes the U and V component values to output. 

Reform_ports.f assumes the current data to be on a fixed six-minute interval. Data are decimated to 
form an hourly interval dataset for further analysis. Reform_ports.f was used to reformat PORTS 
data obtained from the PORTS-INFO HUB during September and October 2000. For data sets where 
there are gaps and the data interval is not on uniform six-minute intervals, two other programs, 
regap.f and reform2.f, are available. These programs are discussed in sections 2.2 and 2.3. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

c Program Name : reform_ports.f 
c 
c Purpose 
c 

To read PORTS (observed) current data, then 
to reformat in standard CFS U,V component (lx,3f9.4) 
format. Current speeds are recorded in knots c 

c 
c 
c 
c 
c 

in PORTS data file. Conversion factor (knts_mps) 
converts current speed to m/s. 
PORTS current data is acquired off the internet 
from the ports-infohub site. 

c Location : jusrjpeople/philrjgalves/NF_eval/currentsjports/ 
c 
c Subroutines Called : conctj, calc uv 
c 
c Author : Phil Richardson 
c 
c Version Date : Ncvember 20, 2000 

******************************************************* 

character*3 timezn 
character*15 filenm,fileout 
character*40 line 

******************************************************* 

c Read from Control file: 
c 
c strt_time - start time 

read(5,*)idebug 
read(5,*)strt_time 
read(5,1)filenm 
write(6,1)filenm 
read(S,l)fileout 
write(6,l)fileout 

c Conversion factor convert knots to m/s 
rknts_mps = 0.5144 

1 format(1x,a15) 

******************************************************* 

c Open PORTS data file to read current speed and direction, 
c then open output file. 

lun = 8 
open(lun,file=filenm,form='formatted', 

* status='old') 

lunout = 9 
open(lunout,fi1e=fileout,form='formatted') 

Program Listing 2.1. Reform_ports.f 
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57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

******************************************************* 

c Position PORTS file to start time, read first value 

50 continue 
read(lun,ll)imonth,iday,iyear,ihour,imin,timezn, 

* speed,idir 

if(imonth.eq.O.and.iday.eq.O)goto 50 
call conctj(jday,imonth,iday,iyear) 
rjday = float(jday) + float(ihour)/24.0 + 

* float(imin)/1440.0 
if(rjday.lt.strt_time)then 

goto 50 
else 

writ~(6,14)strt_time,rjday,imonth,iday,iyear, 

* ihour,imin,speed,idir 
if(imin.ne.58)then 

write(6,*)'start time not on hour' 
stop 

end if 
ihour = ihour + 1 
imin = imin - 58 
rjday = float(jday) + float(ihour)/24.0 + 

* float(imin)/1440.0 
write(6,15)rjday 

speed = speed * rknts_mps 
call calc_uv(speed,idir,ucom,vcom) 
write(lunout,2l)rjday,ucom,vcom 

endif 

14 format(/,' start time=' ,f9.4, 
* ', time of start record is' ,f9.4,/, 
* lx,i3,'/',i2,'/',i4,2x,i2,':',i2, 
* j,' speed=' ,f7.3,', dir = ',i4) 

15 format(' Adjusted start time PORTS file ',f8.3) 

!------------------------------------------------------

c Read remaining values 

write(6,99) 

ncnt = 0 
100 continue 

c Account for 6 minute data by reading every lOth value 
do 1=1,9 

read(lun,l0l,end=l20)line 
enddo 

read(lun,ll)imonth,iday,iyear,ihour,imin,timezn, 
* speed,idir 
if(idebug.eq.l)then 

Program Listing 2.1. Reform_ports.f (continued) 
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113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

write(6,102)imonth,iday,iyear,ihour,imin, 
* speed,idir 

end if 

if(imonth.eq.O.and.iday.eq.O)then 
write(6,104) 
read(lun,11)imonth,iday,iyear,ihour,imin,timezn, 

* speed,idir 
write(6,102)imonth,iday,iyear,ihour,imin,speed,idir 
backspace lun 
imin = imin - 4 
iflag = 1 

else 
if(imin.ne.58)then 

write(6,103) 
110 continue 

read(lun,11)imonth,iday,iyear,ihour,imin,timezn, 
* speed,idir 

write(6,102)imonth,iday,iyear,ihour,imin,speed, 
* idir 

if(imin.ne.58)goto 110 
end if 
ihour = ihour + 1 
imin = imin - 58 

end if 

call conctj(jday,imonth,iday,iyear) 
rjday = float(jday) + float(ihour)/24.0 
write(6,*)rjday 

speed = speed * rknts_mps 
call ca1c_uv(speed,idir,ucom,vcom) 
write(lunout,21)rjday,ucom,vcom 

ncnt = ncnt + 1 
goto 100 

120 continue 

99 format(/) 
101 format(a40) 
102 format(1x,i2,' /',i2, 'j',i4,2x,i2,': ',i2,f8.3,i5) 
103 format(' time of record not on hour, go to next', 

* 'record which is on hour') 
104 format('Program has read a blank record, go to next', 

* ' record') 

!------------------------------------------------------

11 format(i2,1x,i2,1x,i4,1x,i2,1x,i2,1x,a3,f7.3,1x,i3) 
21 format(1x,3f9.4) 

******************************************************* 

Program Listing 2.1. Reform_ports.f (continued) 
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169 
170 
171 

stop 
end 

Program Listing 2.1. Reform_ports.f (continued) 
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897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 

402 format(/,20x, 'Model data' ,15x, 'Observed data', -
* j,6x, 'event# jul day cal day wl', 
* 4x, 'jul day cal day wl Dt(hour) Dwl(m) ' ) 

411 format(//,lx,al4,lx,'; Model Level' ,i2) 
412 format(' critical v alue (current speed along pr i ncipal ' , 

* ' direction)',;,' = ',f7 . 2,' cmjs') 
413 format(' Flood gain=' ,f7.2,', bias = ' ,f7.2, 

* I, ' Ebb : gain =', f7. 2, ', bias = ', f7 . 2) 
414 format(' Flood : gain=' ,f7 . 2, ', bias=' ,f7.2) 
415 format(' Ebb : gain=' ,f7.2,', bias=' ,f7 . 2) 
416 format(' Principal Direction :' ,f6.1,' degr') 
419 format(' Julian start time from control file', 

* f8.2) 

!------------------------------------------------------

450 continue 

******************************************************* 

c Write output to table2 . out. 
c Calculate mean water level differences for three cases. 
c 
c Variables 
c 
c dwlS_mean - mean water level difference (success) 
c dwlFail_mean - mean water level difference (failure) 
c dwlFalse_mean - mean water level difference (false ) 

437 format('High water critical level,' ,fl0.3) 

!------------------------------------------------------

c Case 1 : Success 

if(nsuccess.gt.O)write(21,431) 
if(nsuccess_flood.gt.O)write(22,431) 
if(nsuccess_ebb . gt.O)write(23,431) 

do 455 n=l,nsuccess 
write(21,447)n,ievent(l,n),idel_strtm(l,n), 

* idel_duration(n),idel_peaktm(l,n), 
* forc_wl(l,n),obs_wl(l,n),delta_wl(l,n), 
* tm_obspeak(l,n) 

if(i_flag(l,n) .eq.l)then 
write(22,447)n,ievent(l,n),idel_strtm(l,n), 

* idel_ duration(n),idel_peaktm(l,n), 
* forc_wl(l,n),obs_wl(l,n),delta_wl(l,n), 
* tm_obspeak(l,n) 

end if 
if(i_flag(l,n) . eq . O)then 

write(23,447)n,ievent(l,n),idel_ strtm( l ,n), 
* idel_ duration(n),idel_peaktm(l,n), 
* forc_ wl(l,n),obs_wl(l,n),delta_wl(l,n), 

Program Listing 2.5. Match.evnt_cmt.f (continued) 
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953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 

* tm_obspeak(1,n) 
end if 

455 continue 

if(nsuccess.gt . O)then 
dwlS_mean = dwlS_total/float(nsuccess) 
write(21,461)dwlS_ mean 

endif 

if(nsuccess_flood.gt.O)then 
dwlS_meanFl = dwlS_totalFl/float(nsuccess_flood) 
write(22,464)nsuccess_flood,dwlS_meanFl 

end if 
if(nsuccess_ebb.gt.O)then 

dwlS_meanEbb = dwlS_totalEbb/float(nsuccess_ ebb) 
write(23,465)nsuccess_ebb,dwlS_meanEbb 

endif 

c 431 format(j,'success event dstart delta dpeak' ·, 
c * ' forecast observed dspeed obs peak',;, 
c * ' number number time duration time ' , 
c * ' spd(cm/s) spd(cmjs) (cm/s) time(jd)') 

431 format(/,'success event dstart delta dpeak', 
* model observed dspeed obs peak',;, 
* ' number number time duration time ' 
* ' spd(cm/s) spd(cmjs) (cmjs) time(jd)') 

447 format(1x,i3,4(3x,i5),2(1x,f10.4),f9.3,f9.3) 
461 format(' mean difference of peak current speeds for', 

* ;, ' "success" forecasts is',f8.3,' cmjs') 
464 format(' mean difference of peak current speeds . (' ,i3, 

* ' flood events)',;, 
* ' for "success" forecasts is', f8.3,'cm/s') 

465 format(' mean difference of peak current speeds (' ,i3, 
* ' ebb events)',;, 
* ' for "failure" forecasts is',f8.3, 'cmjs') 

!------------------------------------------------------

c Case 2 : Failure 

if(nfailure.gt.O)write(21,432) 
if(nfail_flood.gt . O)write(22,432) 
if(nfail_ebb.gt.O)write(23,432) 

do 456 n=1,nfailure 
write(21,448)n,ievent(2,n),idel_peaktm(2,n), 

* forc_wl(2,n),obs_wl(2,n),delta_wl(2 , n), 
* tm_obspeak(2,n) 

if(i_flag(2,n).eq.1)then 
write(22,448)n,ievent(2,n),idel_peaktm( 2 ,n), 

* forc_wl(2,n),obs_wl(2,n),delta_wl( 2, n), 
* tm_ obspeak(2,n) 

endif 
if(i_flag(2,n) .eq.O)then 

Program Listing 2.5. Match.evnt_cmt.f (continued) 
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1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 

* 
* 

write(23,448)n,ievent(2,n),idel_peaktm,2,n), 
forc_ wl(2,n),obs_wl(2,n),delta_wl(2,n), 
tm_obspeak(2,n) 

end if 
456 continue 

if(nfailure.gt.O)then 
dwlFail_mean = dwlFail_total/float(nfailure) 
write(21,462)dw1Fail_mean 

end if 
if(nfail_flood.gt . O)then 

dwlFail_meanFl = dwlFail_ totFl/float(nfail_flood) 
write(22,466)nfail_flood,dwlFail_meanF1 

endif · 
if(nfail_ebb.gt.O)then 

dwlFail_meanEbb = dwlFail_totEbb/float(nfail_ebb) 
write(23,467)nfail_ebb,dw1Fail_meanebb 

endif 

c 432 format(/, 
c * 'failure 
c * ' dspeed 
c * ' number 
c * ' (cmjs) 

432 format(/, 

event dpeak 
obs peak',;, 
number time 
time ( jd)' ) 

* 'failure event dpeak 
* ' dspeed obs peak',;, 

forecast observed 

speed(cm/s) speed(cm/s)', 

model observed 

* ' number number time speed(cmjs) speed(cm/s)', 
* ' (cmjs) time(jd)') 

462 format(' mean difference of peak current speeds for', · 
* j,' "failure" forecasts is' ,f8.3, , . cmjs') 

466 format(' mean difference of peak current speeds (' ,i3, 
* ' flood events)',;, 
* ' for failure forecasts is' ,f8.3,' cmjs') 

467 format(' mean difference of peak current speeds (' ,i3, 
* 'ebb events)',;, 
* ' for failure forecasts is' ,f8.3,' cmjs') 

!------------------------------------------------------

c Case 3 : False 

if(nfa1se.gt . O)write(21,433) 
if(nfalse_ flood.gt.O)write(22,433) 
if(nfalse_ebb.gt.O)write(23,433) 

do 457 n=1,nfalse 
write(21,448)n,ievent(3,n),idel_peaktm(3,n), 

* forc_wl(3,n),obs_wl(3,n),delta_wl(3,n), 
* tm_obspeak(3,n) 

if(i_flag(3,n) .eq.1)then 
write(22,448)n,ievent(3,n),idel_peaktm(3,n), 

* forc_wl(3,n),obs_wl(3,n),delta_wl(3,n), 
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1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
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1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 

* tm_obspeak(3,n) 
end if 

* 
* 

if(i_flag(3,n).eq . O)then 
write(23,448)n,ievent(3,n) , idel_peaktm(3,n), 

forc_wl(3,n),obs_wl( 3 ,n),delta_wl(3,n), 
tm_obspeak(3,n) 

end if 
457 continue 

if(nfalse.gt.O)then 
dwlFalse_mean = dwlFalse_total/float(nfalse) 
write(21,463)dw1False_mean 

end if 
if(nfalse_flood.gt.O)then 

dwlFalse_meanFl = dwlFalse_totFl/float(nfalse_flood) 
write(22,468)nfalse_flood,dwlFalse_meanFl 

endif 
if(nfalse_ebb.gt.O)then 

dwlFa1se_meanEbb = dwlFalse_totEbb/float(nfalse_ebb) 
write(23,469)nfalse_ebb,dwlFalse_meanEbb 

endif 

write(21,471)nsuccess,nfailure,nfalse 
440 continue 

forecast observed 
c 433 format(/, 
c * ' false 
c * ' dspeed 
c * ' number 

event dpeak 
obs peak' ,j, 
number time 
time ( jd)' ) 

speed(cm/s) speed ( cmjs) ' , 
c * ' ( cmjs) 

433 format(/, 
* ' false event dpeak 
* ' dspeed obs peak' ,j, 

model observed ,. 

* ' number number time speed(cmjs) speed(cmjs)', 
* ' (cmjs) time(jd)') 

463 format(' mean difference of peak current speeds for', 
* j,' "false" forecasts is',f8.3,' cmjs') 

468 format(' mean difference of peak current speeds (' ,i3, 
* ' flood events)' ,j, 
* ' for "false" forecasts is',f8.3) 

469 format(' mean difference of peak current speeds (' ,i3, 
* ' ebb events)' ,j, 
* ' for "false" forecasts is',f8.3) 

!------------------------------------------------------

446 format(7x,i3,' total points in event;', 
* i3,' model points,' ,i3,' observed') 

448 format(lx,i3,3x,i5,3x,i4,1x,f11.4,f13.4,1x,f8.3,f9.3) 
471 format(/,' Success Failure false' ,j, 

* 8x,i5,2(4x,i4)/) 
451 format(' for ',i3,' high water events, mean difference', 

* j,' of the peak water levels is ',f7.4,' meters') 
452 format(' for ',i3,' low water events, mean difference', 

* j,' of the peak water levels is ',f7.4,' meters') 
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1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 

******************************************************* 

1001 format(/) 
1003 format(a28) 
1039 format(a14) 
1040 format(/,1x,a14) 
1006 format(1x,3f10.4) 

stop 
end 

Program Listing 2.5. Match.evnt_cmt.f (continued) 

51 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

subroutine prDirection(n,u,v,val) 

c Purpose : Given u and v components of current, 
c to calculate current speed with respect to 
c the specified principal direction. Current 
c speed values (val) are converted from 
c mjs to cmjs. 

c Input Arguments : 
c 
c n - station number 
c u - u component 
c v - V component 

******************************************************* 

commonjdebugjidbug 
commonjprindir/prdir(5) 

******************************************************* 

* 

rad = 57.29578 

xmag = sqrt(u**2 + v**2) 
if(idbug.eq.5)write(6,l)xmag 
angle = atan2(v,u) 
angle_deg = angle * rad 
if(idbug.eq.5)then 

write(6,2)angle,angle_deg 
end if 
dir = 90.0 - angle_deg 
if(idbug.eq.5)write(6,3)dir 
kdir = dir/360.0 
if(kdir.gt . O)then 

write(6,*)kdir 
dir = dir- kdir*360 . 0 
write(6,*)dir 

end if 

val 

val 

xmag * (cos(dir/rad)*cos(prdir(n)/rad) 
+ sin(dirjrad)*sin(prdir(n)/rad)) 
val * 100 . 0 

******************************************************* 

1 format(' magnitude of current velocity= ',f7.4) 
2 format(' angle=' ,f7.4,' radians, ',f8.4,' degrees') 
3 format(' direction (rel to . O deg North)=' ,f9.4) 

return 
end 
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SUBROUTINE CONCTJ (IJD 1IMON 1IDAY 1IYR) 
c 
C**** THIS SUBROUTINE CONVERTS CALENDER TO JULIAN DAY (IJD) 
c 

DIMENSION IDTBLE(12)1ILTBLE(12) 
c 

DATA (IDTBLE(I) 1I =1 112)/1 132 160 191 1121 1152 1182 1213 1244 1 
1 27413051335/ 

DATA (ILTBLE(I) 1I=1 112)/1 132 161 192 1122 1153 1183 1214 1245 1 
1 27513061336/ 

c 
C**** TEST FOR LEAP YEAR 
c 

ISW = 1 
IF (MOD(IYR 14) .EQ.O) ISW 

GO TO (9 110) ISW 
9 IJD = IDTBLE(IMON) + IDAY - 1 

RETURN 
10 IJD = ILTBLE(IMON) + IDAY - 1 

RETURN 
END 

2 

subroutine tirnehi(caldy 1trnrnax 1ibug) 

c Purpose : To take the real value julian day 
c and convert to calendar day with fraction. 
c Version date : November 11 1997 

************************************************** 

itrnhi = trnrnax 
rtrnhi = float(itrnhi) 
trndiff = trnrnax - rtrnhi 

call jdgreg(rtrnhilirnonthlidayliyear) 

caldy = float(iday) + trndiff 
if(ibug.eq.2)then 

write(61101)irnonthlidayliyearlcaldy 
end if 

101 forrnat(1xli21 1/' 1i21 1! 1 li41 1 Calendar Day 1 lf9.4~1> 

return 
end 
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SUBROUTINE NAME : JDGREG 

PURPOSE : This subroutine converts the Julian date 
to Gregorian date. 

VARIABLE NAMES : 
DOUBLE PRECISION RJD - - -
DIMENSION JDAY(l3) - - - -
DIMENSION JDAYL(l3) - - - -

- Julian date 
- Non-leap year 
- Leap year 

SUBROUTINE JDGREG(rjdy,imon,ida,iyr) 

! : DOUBLE PRECISION RJD 
DIMENSION JDAY(l3), JDAYL(l3) 

DATA JDAY/0,31,59,90,120,151,181,212,243,273,304,334,365/ 
DATA JDAYL/0,31,60,91,121,152,182,213,244,274,305,335,366/ 

iyr 2000 

rjd rjdy 
IDA INT(RJD) 

IF(MOD(IYR,4).EQ.O.AND.MOD(IYR,l00).NE.O 
& .OR. MOD(IYR,400) .EQ. O)THEN 

Find the month for IDAY --- leap year calender 

ILEAP = 1 
DO I = 1,12 

IF (IDA.GT.JDAYL(I)) IMO I 
END DO 

Day of the month 

IDY = IDA - JDAYL(IMO) 
ELSE 

Find the month for IDAY --- non-leap year 

ILEAP = 0 
DO I=l, 12 

IF(IDA.GT.JDAY(I)) IMO I 
END DO 

Day of the month 

IDY = IDA-JDAY(IMO) 
END IF 

IMON IMO 
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57 
58 
59 
60 

IDA = IDY 

RETURN 
END 
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2.6. Program Curr.prdir.pro 

The listing for Curr.prdir.pro is given in Program Listing 2.6. This is an plot program used to plot 
a month of observed, forecast, and nowcast current speed data. In addition to plotting the current 
speed, the program will plot two lines which designate the low critical current speed and the high 
critical current speed. A value more negative than the low critical current speed is part of an ebb 
event, while a value greater than the high critical current speed is part of a flood event. 

The plots are annotated with a title, station name, and a legend. More than one current speed signal 
can be put on one plot, if desired. The program generates only one plot per page. 
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Program curr.prdir.pro 

Purpose This program, written in the IDL programming 
language, was developed to help evaluate Houston/Galveston 
nowcastjforecast current data. The program will plot 
the observed (PORTS) and model current speeds with respect 
to a principal direction. This is a revision of the program 
wl.sigma.pro. This version of the program accounts for 
gaps in the data stream. 

Language IDL 

Location jusr/people/philrjgalvesjnowforc_evaljcurrents/plot 

Version date : January 18, 2001 

Author : Phil Richardson 

•****************************************************** I 

im = 1500 
nsig = 2 
nline = 12 

;Initialize character strings 
line = ' ' 
wltitle = ' ' 
filedata = ' ' 
legend = ' ' 
cntrl_ file = ' 
time_axis ' ' 
stat_name = ' 
ptype=' ' 
plottype = ' ' 

;Initialize integer variables 
idebug = 0 
iyear = 0 
ncurve = 0 
lun = 0 

;Dimension arrays 
ilun=intarr(nsig) 
numb_pts = intarr(nsig) 
neg = intarr(nline) 
ncntg = intarr(nline) 

filedat = strarr(2) 
legnd = strarr(2) 
ravg = strarr(2) 

t=fltarr(im,nline) 
wlplt = fltarr(im,nline) 
x1=fltarr(2,2) 
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y1=fltarr(2) 
xpos = fltarr(2) 
time_strt = fltarr(2) 
xline = fltarr(2) 
cr1evel_high = fltarr(2) 
crlevel_low = fltarr(2) 

Initialize Real variables 

small= 0.001 
crlevel = 0.0 
hr_intrvl = 0.09 

;************************************************* 

Open control file, read from control file 

ptype - x, ps, or tek 
idebug = 1, times (Julian dates) 

= 2, EOF result 
stat_name - station name 

tmin start point for time (x) axis 
strttime - start time (Julian date) 

tmax - end point for time (x) axis 
endtime end time (Julian date) 

iyear - year of plot 
ncurve - number of curves to plot 

legnd(nc) - character string, for legend 
filedat(nc) - data filenames 

time_axis - time axis name 
crleve1 - critical value 

print,'Enter name of control file' 
read,cntrl_file 
cntrl_file = 'cntrl.bolvr_forc' 
openr,1,cntrl_file 

readf,1,ptype 
if(ptype eq 'ps')then begin 

readf,1,plottype 
end if 
readf,1,idebug 
print,idebug,format='(2x,"idebug 

readf,1,stat_name 
readf,1,tmin 
readf,1,strttime 
readf,1,tmax 
readf,1,endtime 
readf,1,iyear 
readf,1,ncurve 

II 1 i3) I 

print,ncurve,format='(1x,i2," curves to be plotted",/) 
ncurvrn1 = ncurve - 1 
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164 
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166 
167 
168 

readf,l,wltitle 

for nc=O,ncurvml do begin 
get_lun,lun 
ilun(nc) = lun 
readf,l,legend 
legnd(nc) = legend 
readf,l,filedata 
filedat(nc) = filedata 

end for 

readf,l,ymin,ymax,ytcks 
readf,l,time_axis 

readf,l,crlevel 

close,l 

;-------------------------------------------------

;set plot type : x, ps, or tek 
set_plot,ptype 

;set the plot scaling 
aspect=l.5 
isize=l024. 
jsize=isize*aspect 

if (ptype eq 'x') then window,O,xsize=isize,ysize=jsize 
xs=8.0 
ys=8.0*aspect 

if(ptype eq 'ps')then begin 
if(plottype eq 'portrait')then begin 

device, xsize=xs,$ 
ysize=ys,jinch,xoffs=0.25,yoffs=O. 

endif 
if(plottype eq 'landscape')then begin 

device, ysize=lO.O, /landscape,$ 
/inches, xoffs=-2.0 

end if 
end if 

·************************************************* ' 

Open observed wl data file and model wl data file 

variables 
ndatpts - number of data points 

for nc=O,ncurvml do begin 
openr,ilun(nc),filedat(nc),error=err 
if(err ne 0) then print, !err_string 
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172 
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217 
218 
219 
220 
221 
222 
223 
224 

print,nc,filedat(nc), $ 
format=' (1x, "Curve ", i2," file",a71)' 

end for 

;------------------------------------------------------

; Read data from files 

if(idebug eq 1)then openw,4,'time.out' 

for nc=O,ncurvm1 do begin 
ncpl1 = nc + 1 
ncount 0 
nlin = 1 
nlinm1 = nlin - 1 
if(idebug eq 1)then begin 

printf,4,fi1edat(nc),format='(1x,a73)' 
end if 

readf,ilun(nc),time 
print,ncpl1,time, $ 
format='(/,1x,"file (",i1,") starts at time =",f8.3)' 
print,time,strttime 
point_lun,ilun(nc),O 

READDATA: readf,ilun(nc),time,wlevel 
result= EOF(ilun(nc)) 
if(idebug eq 2)then print,result 
if(time lt strttime)then goto, READDATA 
if(time gt endtime)then begin 

ncount = ncount - 1 
ndatpts = ncount + 1 
goto, ENDLOOP 

end if 
if(ncount eq O)then begin 

time_old = time 
print,ncpl1,time, $ 
format='(1x,"start time file (",i1, ") 
time_strt(nc) = time 

end if 

if(time lt 366.0)then begin 
jd_offset = 0.0 

end if 
time = time - jd_offset 

if(result lt 1)then begin 
if(idebug eq 1)then printf,4,ncount,time 
ncount = ncount + 1 
time_dif = time - time_old 
if(time_dif gt hr_ intrvl)then begin 

print,format='("gap in data file")' 
if(idebug eq 1)then begin 
printf,4,time_o1d,time,time_dif, $ 

",f8.3)' 
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format='(1x,3f9.3,", gap in data fi ~e ") ' 
end if 
olin = olin + 1 
nlinml = olin - 1 
ncg(nlinml) = 0 
t(ncg(nlinm1),nlinm1) =time 
wlplt(ncg(nlinm1),nlinm1) = wlevel 
ncg(nlinm1) = ncg(nlinm1) + 1 

end if 
if(time_dif lt hr_intrvl)then begin 

t(ncg(nlinm1),nlinml) =time 
wlplt(ncg(nlinm1),nlinm1) wlevel 
ncg(nlinm1) = ncg(nlinm1) + 1 

end if 
time_old = time 
goto, READDATA 

end if 

End of File 
if(result gt O)then begin 

if(idebug eq 1)then printf,4,ncount,time 
print, ncpl1, $ 

format=' (" End of file ( ", i1, ") reached")' 
t(ncg(nlinm1)~nlinm1) = time 
wlplt(ncg(nlinm1),nlinm1) = wlevel 

endif 
close , ilun(nc) 
ndatpts = ncount + l 
ENDLOOP : print,ndatpts, $ 

format='(i4," data points, End of loop")' 
numb_ pts(nc) = ncount 
endfor 

print,ncount,format=' (/,1x,i4)' 

print,ndatpts,format='(1x,i4)' 

!p .multi=[0,0,1] 

·-------------------------------------------------1 

i make the plot 

!P.CHARSIZE=1 . 0 

ncnt = numb_pts(O) 
ncntl = ncg(O) - 1 
print,ncnt1 
nticks = 4 

@plotOl 
plot , t[O : ncnt1],wlplt[O:ncnt1,0], 

t i tl e=wltitle, $ 
yrange=[ymin,ymax], $ 
x title=time_axis, $ 

$ 
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329 
330 
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332 
333 
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336 

yti t1e= 1 cmjs 1 
1 $ 

xmargin=[0 10] 1 $ 
ymargin= [01 0] 1 $ 
xsty1e=1~ysty1e=1~ $ 
1inestyle=O~ $ 
xrange=[tmin~tmax]~ $ 
xticks = nticks I $ 
yticks = ytcks I $ 
position=[0.1010.5210 . 90 10.87] 

for nl=2~nlin do begin 
nlm1 = nl - 1 
ncntg(nlm1) = ncg(nlm1) - 1 
oplot,t[O:ncntg(nlm1)~nlm1],wlplt[O:ncntg(nlm1)1nlm1] 

end for 

xyouts,0.5010.55 1stat_name 1size=1.5,/normal,alignment=0.5 

•****************************************************** I 

Draw Legend 

Establish X1Y coordinates for legend 

x1(0 10) = 0.36 
x1(0,1) = 0.44 
yl(O) = 0.825 
x1(110) = 0.62 
xl(l,1) = 0.67 
y1(1) = 0.825 

xpos(O) = 0.25 
xpos(l) = 0.49 
ypos = 0.83 

for nc=O~ncurvm1 do begin 
xyouts~xpos(nc),yposl1egnd(nc)lsize=1.41/NORMAL 

if(nc eq O)then linest 0 
if(nc eq l)then linest = 1 

end for 
plots, [xl ( 0, 0) I xl ( 01 1)] , yl, linestyle=O, $ 

;normal 
plots, [x1(1 10),xl(lll)],yl,psym=2,/normal 

·------------------------------------------------------1 

Draw solid lines representing low and high critical 
values for events. 

xline(O) 
xline(l) 

tmin 
tmax 

crlevel_ high(O) = crlevel 
crlevel_high(l) = crlevel 
crlevel_low(O) = -crlevel 
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337 crlevel_low(l) = -crlevel 
338 
339 
340 plots,xline,crlevel_high 
341 plots,xline,crlevel_low 
342 
343 ;-------------------------------------------------------
344 
345 if(ptype eq 'ps') then device,jclose 
346 
347 ENDPROG: 
348 
349 end 
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2.7. Program Curr.multcurv.pro 

Curr.multcurv.pro, also an IDL program, is an improved version of curr.prdir.pro. The program will 
generate plots of observed versus nowcast and observed versus predicted current speeds on one page, 
then observed versus forecast and observed versus adjusted forecast current speeds on the second 
page. 
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Program curr.multcurv.pro 

Purpose This program, written 
language, was developed to help 
nowcastjforecast current data. 
produce four separate plots of 
speed: OBS vs.Nowcast, OBS vs . 
and OBS vs. adjusted Forecast . 
and low critical values, which 

Language IDL 

in the IDL programming 
evaluate Houston/Galveston 
The program will 

principal component current 
Predicted, OBS vs. Forecast, 

On each plot, the high 
determine events, are depicted. 

Location jusrjpeople/philrjgalves/NF_eval/wlevel/plot 

Version date : August 6, 2001 

Author : Phil Richardson 

•****************************************************** I 

im = 1500 
nline = 12 
nline = 120 
ncurves = 5 

;Initialize character strings 
line = ' ' 
crnt_title ' ' 
filedata = ' ' 
legend = ' 1 

cntrl_file 
time_axis 

I I 

I I 

stat_name = ' ' 

I I 

ptype=' 1 

plottype 
typedata = ' ' 

;Initialize integer variables 
idebug = 0 
ncurve = 0 
lun = 0 
ncleg = 0 

;Dimension arrays 
neg = intarr(nline) 

ilun = intarr(ncurves) 
numb_pts = intarr(ncurves) 

filedat = strarr(ncurves) 
typedat = strarr(ncurves) 
legnd = strarr(ncurves) 
ravg = strarr(2) 

t = fltarr(im,nline) 

Program Listing 2.7. Curr.multcurv.pro 
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57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

wlplt = fltarr(im,nline) 
x1=f1tarr(ncurves,2) 
y1=f1tarr(2) 
y1l=fltarr(2) 
xpos = f1tarr(ncurves) 
time_strt = fltarr(ncurves) 
xline = f1tarr(2) 
crlevel_high = fltarr(2) 
crlevel low = fltarr(2) 

small = 0.001 
cr1eve1 = 0.0 
hr_intrvl = 0.09 

;****************************************************** 

Open control file, read from control file 

ptype - x, ps, or tek 
idebug = 1, times (Julian dates) 

= 2, EOF result 
stat_name - station name 

tmin start ·point for time (x) axis 
strttime - start time (Julian date) 

tmax - end point for time (x) axis 
endtime - end time (Julian date) 

ncurve - number of curves to plot 
legnd(nc) - character string, for legend 

filedat(nc) - data filenames 
ymin, yrnax - Y axis 

time_axis - time axis name 
crlevel - critical value 

print,'Enter name of control file' 
read,cntrl_file 
openr,1,cntrl_file 

readf,1,ptype 
if(ptype eq 'ps')then begin 

readf,l,p1ottype 
endif 
readf,1,idebug 
print,idebug,format='(2x,"idebug 

readf,1,stat_name 
readf,1,tmin 
readf,1,strttime 
readf,1,tmax 
readf,1,endtime 
readf,1,ncurve 

"1 i3) I 

print,ncurve,format='(1x,i2," curves to be plotted",/) 
ncurvrn1 = ncurve - 1 

readf,1,crnt_title 

Program Listing 2.7. Curr.multcurv.pro (continued) 
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113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

for nc=O,ncurvml do begin 
get_lun,lun 
ilun(nc) = lun 
readf,l,legend 
legnd(nc) = legend 
readf,l,typedata 
readf,l,filedata 
typedat(nc) typedata 
filedat(nc) = filedata 

end for 

readf,l,ymin,ymax,ytcks 
readf,l,time_axis 

readf,l,crlevel 

; close,l 

;-------------------------------------------------

;set plot type : x, ps, or tek 
set_plot,ptype 

;set the plot scaling 
aspect=l.5 
isize=l024. 
jsize=isize*aspect 

if (ptype eq 'x') then window,O,xsize=isize,ysize=jsize 
xs=8.0 
ys=8.0*aspect 

if(ptype eq 'ps')then begin 
if(plottype eq 'portrait')then begin 

device, xsize=xs,$ 
ysize=ys,jinch,xoffs=0.25,yoffs=O. 

end if 
if(plottype eq 'landscape')then begin 

device, ysize=lO.O, /landscape,$ 
/inches, xoffs=-2.0 

end if 
end if 

'****************************************************** I 

Open observed wl data file and model wl data file 

variables 
ndatpts - number of data points 

for nc=O,ncurvml do begin 
openr,ilun(nc),filedat(nc),error=err 
if(err ne 0) then print, !err_string 

Program Listing 2.7. Curr.multcurv.pro (continued) 
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169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 

print,nc,filedat(nc), $ 
format='(1x,"Curve ",i2," file", a67)' 

end for 

;------------------------------------------------------

; Read data from files 

if(idebug eq 1)then openw,4, 'time.out' 

for nc=O,ncurvml do begin 
ncpl1 = nc + 1 
nlin = 1 
nlinml = nlin - l 
ncount = 0 
if(idebug eq 1)then begin 

printf,4,filedat(nc),format=' (lx,a77)' 
end if 

readf,ilun(nc),time 
print,ncpll,time, $ 
format='(j,lx,"file (",i1,") starts at time =",f8.3)' 
print,time,strttime 
point_lun,ilrin(nc),O 

READDATA: readf,ilun(nc),time,wlevel 
result= EOF(ilun(nc)) 
if(idebug eq 2)then print,result 
if(time lt strttime)then goto, READDATA 
if(time gt endtime)then begin 

ncount = ncount - 1 
ndatpts = ncount + 1 
goto, ENDLOOP 

endif 
if(ncount eq O)then begin 

time_old = time 
print,ncpl1,time, $ 
format=' (1x,"start time file (",i1,") 
time_strt(nc) = time 

end if 

if(time lt 366.0)then begin 
jd_offset = 0.0 

endif 
time = time - jd_offset 

if(result lt 1)then begin 
if(idebug eq 1)then printf,4,ncount,time 
t(ncount,nc) = time 
wlplt(ncount,nc) = wleve1 
ncount = ncount + 1 
time_dif = time - time_old 
if(time_dif gt hr_intrvl)then begin 

print,format='("gap in data file")' 

",f8.3)' 
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225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 

if(idebug eq 1)then begin 
printf,4,time_old,time,time_dif, $ 

format=' (1x,3f9.3,", gap in data file") ' 
end if 
nlin = nlin + 1 
nlinm1 = nlin - 1 
ncg(nlinm1) = 0 
t(ncg(nlinm1),nlinm1) =time 
wlplt(ncg(nlinm1),nlinm1) wlevel 
ncg(nlinm1) = ncg(nlinm1) + 1 

end if 
if(time_dif lt hr_intrvl)then begin 

t(ncg(nlinm1),nlinm1) =time 
wlplt(ncg(nlinm1),nlinm1) wlevel 
wlplt(ncount,nc) = wlevel 
ncg(nlinm1) = ncg(nlinm1) + 1 

end if 
time_old = time 
goto, READDATA 

endif 
if(result gt O)then begin 

if(idebug eq 1)then printf,4,ncount,time 
print, ilun(nc), $ 

format='(" End of file (",i1,") reached")' 
t(ncount,nc) = time 
wlplt(ncount,nc) = wlevel 

end if 
close,ilun(nc) 
ndatpts = ncount + 1 
ENDLOOP: print,ndatpts, $ 

format='(i4," data points, End of loop")' 
numb_pts(nc) = ndatpts - 1 
endfor 

!p.multi=[0,0,1] 

•****************************************************** I 

; make the plot 

!P.CHARSIZE=l.O 

Variables : 

ytl - y coordinate (window) of top plot 
ybl - y coordinate (window) of bottom of top plot 

ystnmT - y coordinate of station name (top plot) 
ystnmB - y coordinate of station name (bottom plot) 

yposT - y coordinate of legend (top plot) 
yposB - y coordinate of legend (bottom plot) 

yl - y coordinate of legend (line), top plot 
yll - y coordinate of legend (line), bottom plot 

Establish x,y coordinates for legend 
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281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 

x1(0,0) = 0.36 
x1 ( 0 , 1 ) = 0 . 4 4 
y1(0) = 0 . 91 
y1 ( 0) = 0. 71 
x1(1,0) = 0.62 
x1(1,1) = 0.70 
y1{1) = 0.71 
y11(0) = 0.33 
y11(1) = 0.33 

xpos(O) 
xpos(l) 
yposT 
yposB = 

xline(O) 
xline(l) 

= 0.25 
= 0.49 
0.71 
0.33 

tmin 
tmax 

crlevel_high(O) = crlevel 
crlevel_high(l) = crlevel 
crlevel_low(O) -crlevel 
crlevel_low(l) = -crlevel 

nticks = 5 
ncntl numb_pts(O) 
ncnt2 numb_pts(1) 
ncnt3 numb_pts(2) 
ncnt4 numb_pts(3) 
ncnt5 numb_pts(4) 
print,ncntl 
print,ncnt2 
print,ncnt3 
print,ncnt4 
print,ncnt5 

;------------------------------------------------------

; 2 plots per page -

!P.Multi = [0,1,2,0,0] 

; OBS vs. Nowcast 

@plotOl 

ytl = 0.95 
ybl = 0.68 
ystnmT = 0.70 

plot,t[O:ncntl,O],wlplt[O:ncntl,O], 
title=crnt_title, $ 
yrange=[ymin,ymax], $ 

$ 
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337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 

xti tle=time_axis, $ 
yti tle=' cmjs', $ 
xmargin= [ 0, 0], $ 
ymargin= [ 0, 0], $ 
xstyle=1, ystyle=1, $ 
linestyle=O, $ 
xrange=[tmin,tmax], $ 
xticks = nticks, $ 
yticks = ytcks, $ 
position=[0.10,yb1,0.90,yt1] 
oplot,t[O:ncnt2,1],wlp1t[O:ncnt2,1], 

linestyle=2 
$ 

xyouts,0.50,ystnmT,stat_name,size=1.5,/normal,alignment=0.5 

for nc=0,1 do begin 
xyouts,xpos(nc),yposT,legnd(nc),size=1.4,/NORMAL 
if(nc eq O)then linest = 0 
if(nc eq l)then linest = 1 
plots, [xl(nc,O),xl(nc,1)],y1,1inestyle=linest, $ 

/NORMAL 
endfor 

plots,xline,crlevel_high 
plots,xline,crlevel_low 

·------------------------------------------------------1 

OBS vs. Predicted 

yt2 = 0.57 
yb2 = 0.30 
ystnmB = 0.32 

plot,t[O:ncntl,O],wlplt[O:ncntl,O], 
title=crnt_title, $ 
yrange=[ymin,ymax], $ 
xtitle=time_axis, $ 
ytitle='cmjs', $ 
xmargin=[O,O], $ 
ymargin=[O,O], $ 
xstyle=l,ystyle=l, $ 
linestyle=O, $ 
xrange=[tmin,tmax], $ 
xticks = nticks, $ 
yticks = ytcks, $ 
position=[0.10,yb2,0.90,yt2] 
oplot,t[O:ncnt3,2] 1 wlplt[O:ncnt3,2], 

linestyle=2 

$ 

$ 

xyouts,0.50,ystnmB,stat_name,size=1.5,/normal,alignment=0.5 

Draw Legend 
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393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 

for nc=0,1 do begin 
ncleg = nc * 2 
xyouts,xpos(nc),yposB,legnd(ncleg),size=1.4,/NORMAL 
if(nc eq O)then linest = 0 
if(nc eq 1)then linest = 1 
plots, [x1(nc,O),x1(nc,1)],y1l,linestyle=linest, $ 

/normal 
endfor 

Draw solid lines representing low and high critical 
values for events. 

plots,xline,crlevel_high 
plots,xline,cr1evel_low 

;------------------------------------------------------

OBS vs. Forecast 

plot,t[O:ncnt1,0],wlplt[O:ncnt1,0], 
title=crnt_title, $ 
yrange=[ymin,ymax], $ 
xtitle=time_axis, $ 
ytitle='cm/s', $ 
xmargin=[O,O], $ 
ymargin=[O,O], $ 
xstyle=1,ystyle=1, $ 
linestyle=O, $ 
xrange=[tmin,tmax], $ 
xticks=nticks, $ 
yticks=ytcks, $ 
position=[0.10,yb1,0.90,yt1] 
oplot,t[O:ncnt4,3],wlplt[O:ncnt4,3], 

linestyle=2 

$ 

$ 

xyouts,0.50,ystnmT,stat_name,size=1.5,/normal,alignment=0.5 

for nc=0,1 do begin 
ncleg = nc * 3 
xyouts,xpos(nc),yposT,legnd(ncleg),size=1.4,/NORMAL 
if(nc eq O)then linest = 0 
if(nc eq 1)then linest = 1 
plots, [x1(nc,O),x1(nc,1)],y1,1inestyle=linest, $ 

/normal 
endfor 

plots,xline,crlevel_high 
plots,xline,cr1evel_1ow 

·------------------------------------------------------' 

OBS vs. adjusted Forecast 

plot,t[O:ncnt1,0],wlplt[O:ncnt1,0], $ 
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449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 

title=crnt_ title, $ 
yrange= [ymin, ymax], $ 
xtitle=time_axis, $ 
ytitle='cm/s', $ 
xmargin=[O,O], $ 
ymargin=[O,O], $ 
xstyle=l, ystyle=l, $ 
linestyle=O, $ 
xrange=(tmin,tmax], $ 
xticks=nticks, $ 
yticks=ytcks, $ 
position=[0.10,yb2,0.90,yt2] 
oplot,t[O:ncnt5,4],wlplt[O:ncnt5,4], 

linestyle=2 
$ 

xyouts,0.50,ystnmB,stat_name,size=1.5,/normal,alignment=0.5 

for nc=O,l do begin 
ncleg = nc * 4 
xyouts,xpos(nc),yposB,legnd(ncleg),size=l.4,/NORMAL 
if(nc eq O)then linest = 0 
if(nc eq 1)then linest = 1 
plots, [xl ( nc, 0), xl ( nc, 1)], yll, linestyle=linest, $ 

;normal 
end for 

plots,xline,crlevel_high 
plots,xline,crlevel_low 

•****************************************************** I 

spawn, 'lp -dqms2 idl.ps' 

•****************************************************** I 

if(ptype eq 'ps') then device,/close 

ENDPROG: 

end 
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3. SEPTEMBER 2000 SAMPLE APPLICATION 

To perform the principal component direction current event analysis, each program is executed in 
the order shown in Table 3.1. For each program a separate directory is recommended as shown 
below, where- designates the users home area, galves the project directory, and NF _eval/currents 
the nowcast/forecast current event evaluation directory. 

-/galves/NF _eval/currents/ports/reform.ports/reform_ports.f 
-I gal ves/NF _ eval/currents/ports/regap .f 
-/galves/NF _eval/currents/ports/reform2.f 
-/galves/NF _eval/currents/read_NF.curr.f 
-/galves/NF _eval/currents/sa.current/match.evnt_crnt.f 
-/galves/NF _eval/currents/plot/curr.prdir.pro 
-/galves/NF _eval/currents/plot/curr.multcurv.pro 

T bl 3 1 J b C a e .. 0 1 s ontro, ource Fl 1 e, an dC ontro 1 Fl In 1 e ventory 

Job Control Source File Control File 

reform.jcl reform_ports.f reform.(station).n 

regap.jcl regap.f regap.n 

reform2.jcl reform2.f reform2.n 

readcurr .jcl read_NF.curr.f readcrr_sepOO.n 

match.jcl match.evnt_crnt.f match_(station).sepOO.n 

curr.prdir.pro cntrl .(station)_sepOO 

curr.multcurv. pro c.(station)_sepOO 

Listings for jcl files and control files are provided in Appendix A. The two IDL plot programs do 
not have job control files. To run the IDL programs, type idl <return>, then type .r filename. pro 
<return>. 

Program output files for the evaluation of the forecast current speeds at Port Bolivar in lower 
Galveston Bay and at Morgans Point in upper Galveston Bay are given. For this application, current 
speeds of 65 crn/s and 45 cm/s or greater at Bolivar Roads and at Morgans Point, respectively, are 
considered to be flood events. Ebb current events consists of current speeds of opposite sign with 
the same magnitudes. For September 2000, table2.out, table_flood, and table_ebb are provided for 
Port Bolivar (GBM), Morgans Point (HSC), and Morgans Point (GBM), for the unadjusted forecasts. 
To adjust the forecasts, a separate linear regression (requiring specification of gain and bias) is used 
on flood (positive current values) and on ebb (negative current values). Table2.out, table_flood, and 
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table_ebb are provided for Morgans Point (HSCM) and Morgans Point (GBM), both adjusted 
forecasts. The adjusted forecast has a gain of 1.0 for flood values and a gain of 2.0 for ebb values. 

Plots of the observed (PORTS) and forecast data from Port Bolivar are presented in Figure 3.1. The 
forecast at Port Bolivar was of high quality and our attempts to adjust the forecast data did not seem 
to signficantly improve the forecast. Plots of the observed (PORTS), unadjusted forecast (HSCM), 
and the adjusted forecast (HSCM) data at Morgans Point are presented in Figure 3.2. Plots of the 
observed (PORTS), unadjusted forecast (GBM), and the adjusted forecast (GBM) data at Morgans 
Point are presented in Figure 3.3. 
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Table 3.2a. Table2.out for Port Bolivar (GBM) forecast, unadjusted 

September 2000 .. 

Bolivar Roads ; Model Level 3 
Principal Direction : 322.0 degr 
critical value (current speed along principal direction) 

65.00 cmjs 
Flood : gain 1. 00, bias = 0.00 

Ebb : gain = 1. 00, bias = 0 . 00 
Julian start time from control file 245 . 00 

success event dstart delta dpeak model observed dspeed obs peak 
number number time duration time spd(cm/s) spd(cm/s) (cmjs) time(jd) 

1 5 1 -2 -1 68.5779 73.8338 - 5.256 248 . 917 
2 7 0 -1 -1 68.1463 79.7989 -11.653 250.000 
3 8 0 0 0 72 . 4272 89.0561 -16 . 629 251.000 
4 9 -2 1 - 2 72 . 4322 68.2427 4 . 189 252.083 
5 1.0 0 0 -1 81 . 8255 81.3558 0.470 .253. 042 
6 11 0 0 0 65.2592 79.1005 -13.841 2'53.125 
7 12 -2 1 -1 71. 0408 78.4170 .:...7.376 254 . 083 
8 14 -3 1 -3 74.2619 78.1822 .. -3. 920 255.167 
9 15 0 0 -1 69 . 4340 79.5555 -10.121 256 . 167 

10 22 1 -1 1 65.2547 75.2603 . -10. 00-6 261.750 
11 23 -1 1 0 -69.8492 -65.8917 -3 .. 958 262.542 
12 24 0 -1 0 70.7803 76.8547 -6.074 262.792 
13 25 0 2 1 - 71.7524 -75.3568 3.604 263.500 
14 26 -1 2 0 75.6857 72.7120 2.974 263.875 
15 27 0 0 0 -70.5719 -69.2458 -1.326 264.500 
16 28 0 1 0 -72.0235 -75.7092 3.686 264.583 
17 29 0 1 -1 73.4379 86.7661 -13.328 264.958 
18 30 0 0 0 -74.9596 -67.9850 -6.975 265.583 
19 31 -1 -1 -1 78.6891 95.0360 -16.347 266.000 
20 32 0 -2 - 1 - 68.4796 -80.0462 11 . 567 266 . 708 
21 33 -1 0 -1 78.2737 80.7464 -2.473 267.042 
22 34 0 -1 -1 - 74 . 3544 - 77.2811 2 . 927 267 . 708 
23 35 0 -1 0 69.6401 76.7522 -7. 112 273.708 

mean difference of peak current speeds for 
"success" forecasts is 7. 209. cmjs 

76 



Table 3.2a. Table2.out for Port Bolivar (GBM) forecast, unadjusted-(continued) 

failure event dpeak model observed dspeed obs peak 
number number time speed(cmjs) speed(cm/s) (cm/s) time(jd) 

1 1 0 -38 . 2003 -65.6662 27.466 245 . 042 
2 2 0 -55.9332 -78.1056 22.172 246.542 
3 3 0 58.4141 67.9969 -9 . 583 246.792 
4 4 - 2 57 . 4917 71.3969 - 13 . 905 247.917 
5 6 0 - 56.2490 -78.0616 21. 813 249 . 625 
6 13 - 2 15.9248 - 81.7844 97.709 254.833 
7 16 0 - 60 . 8915 -69.6052 8 . 714 256.875 
8 18 0 54 . 9804 69 0 1343 -14.154 258 . 208 
9 19 0 - 24 . 3489 - 69.2458 44 . 897 258.917 

10 20 0 50 . 2201 69.7272 - 19.507 259.708 
11 36 0 - 53.8136 - 69.1284 15.315 274.458 
12 37 0 55.2503 81.9747 - 26.724 274.708 

mean difference of peak current speeds for 
"failur e" forecasts is 26.830 cm/s 

false event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cmjs) (cm/s) time ( jd) 

1 17 - 1 68.3763 59.5663 8.810 257.167 
2 21 0 - 65 . 9947 -53.7106 - 12.284 261 . 500 

mean difference of peak current speeds for 
"false" forecasts is 10 . 547 cmjs 

Success Failure false 
23 12 2 
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Table 3.2b. Table2.out for Morgans Point (HSC) forecast, unadjusted 

Morgans· Point ; Model Level 3 
Principal Direction : 341.0 degr 
critical value (current speed along principal direction) 

40.00 cm/s 
Flood : gain 1.00, bias = 0.00 

Ebb : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

1 1 0 -18.4786 -41.1084 22.630 246.583 
2 2 0 -0.5357 -44 . 7812 44.245 249.667 
3 3 -1 33.8400 44.6761 - 10.836 250.083 
4 4 1 -13.4174 -42.6960 29.279 259.000 
5 7 0 -26.7903 -44 .1311 17.341 264.583 
6 8 0 -18.8879 -49.0746 30.187 264.667 
7 9 0 16.7848 43 . 3144 -26.530 265.042 
8 10 0 -20 . . 1586 - 42.1773 22.019 266.667 
9 13 0 26.2696 41.4093 -15.140 270.333 

mean difference of peak current speeds for 
"failure" forecasts is 24.245 cm/s 

false event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time( jd) 

1 5 0 40.9380 24.2013 16.737 260.750 
2 6 0 48.1970 28.1868 20.010 263.917 
3 11 0 45 . 2810 3.5180 41.763 270.125 
4 12 0 42.1037 24.8829 17.221 270.208 

mean difference of peak current speeds for 
"false" forecasts is 23.933 cm;s 

Success Failure false 
0 9 4 
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Table 3.2c. TabJe2.out for Morgans Point (GBM) n : 

orecast, unadJusted 



Table 3.2c. Table2.out for Morgans Point (GBM) forecast, unadjusted 

Morgans (GBM) ; Model Level 3 
Principal Direction : 341 . 0 degr 
critical value (current speed along principal direction) 

40.00 cm;s 
Flood : gain 1.00, bias = 0.00 

Ebb : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) ( cm/s} time(jd) 

1 1 0 -10.1934 -41.1084 30.915 246.583 
2 2 0 -3.9130 -44.7812 40.868 249.667 
3 3 -1 11.7809 44.6761 -32.895 250.083 
4 4 1 -10.6474 -42.6960 32.049 259.000 
5 5 0 -14 . 7962 -44.1311 29.335 264.583 
6 6 0 -11.7411 -49.0746 37.334 264.667 
7 7 0 4 . 6701 43.3144 -38.644 265.042 
8 8 0 -11.3975 -42.1773 30.780 266.667 
9 9 0 5.7682 41.4093 -35.641 270.333 

mean difference of peak current speeds for 
"failure" forecasts is 34.273 cm/s 

Success Failure false 
0 9 0 
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Table 3.3a. Table_flood for Port Bolivar (GBM) forecast, unadjusted 

September 2000 

Bolivar Roads ; Model Level 
critical value (current speed along principal direction) 

65.00 cm/s 
Flood : gain 1.00, bias = 0.00 
Julian start time from control file 245.00 

success 
number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
17 
19 
21 
23 

event 
number 

5 
7 
8 
9 

10 
11 
12 
14 
15 
22 
24 
26 
29 
31 
33 
35 

dstart 
time 

1 
0 
0 

-2 
0 
0 

-2 
-3 

0 
1 
0 

-1 
0 

-1 
-1 

0 

delta 
duration 

-2 
-1 

0 
1 
0 
0 
1 
1 
0 

-1 
-1 

2 
1 

-1 
0 

-1 

dpeak 
time 
-1 
-1 

0 
- 2 
-1 

0 
-1 
-3 
- 1 

1 
0 
0 

-1 
-1 
-1 

0 

model 
spd(cm/s) 

68.5779 
68 . 1463 
72.4272 
72.4322 
81.8255 
65 .2592 
71.0408 
74.2619 
69.4340 
65.2547 
70.7803 
75.6857 

• 73.4379 
78.6891 
78.2737 
69.6401 

mean difference of peak current speeds 
for "success" forecasts is 8.236cm;s 

( 16 flood 

observed 
spd(cm/s) 

73.8338 
79.7989 
89 . 0561 
68.2427 
81. 3 558 
79.1005 
78.4170 
78.1822 
79.5555 
75.2603 
76.8547 
72.7120 
86.7661 
95.0360 
80.7464 
76.7522 
events) 

dspeed 
(cm/s) 
-5.256 

-11.653 
-16.629 

4.189 
0.470 

-13.841 
-7.376 
-3.920 

-10.121 
-10.006 

-6.074 
2.974 

-13.328 
-16.347 
. -2.473 
-7.112 

failure event dpeak model observed 
number number time speed(cm/s) speed(cm/s) 

3 3 0 58.4141 67.9969 

dspeed obs peak 
(cmjs) time(jd) 
-9.583 246.792 

4 4 -2 57.4917 71 . 3969 
8 18 0 54.9804 69 . 1343 

10 20 0 50.2201 69.7272 
12 37 0 55.2503 81.9747 

mean difference of peak current speeds ( 5 
for failure forecasts is 16.775 cm/s 

) 

-13.905 247.917 
-14.154 258.208 
-19.507 259.708 
- 26.724 274.708 

flood events) 

false event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

1 17 -1 68.3763 59 . 5663 8.810 257.167 
mean difference of peak current speeds 1 flood events) 
for "false" forecasts is 8.810 

80 

obs peak 
time(jd) 

248.917 
250.000 
251.000 
252.083 
253.042 
253.125 
254.083 
255.167 
256.167 
261.750 
262.792 
263.875 
264.958 
266.000 
267.042 
273.708 



Table 3.3b. Table_flood for Morgans Point (HSC) forecast, unadjusted 

Morgans Point ; Model Level 3 
critical value (current speed along principal direction) 

40 . 00 cm;s 
Flood : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

3 4 -1 33.8400 44.6761 -10.836 250.083 
5 10 0 16 . 7848 43 . 3144 -26.530 265 . 042 
6 14 0 26.2696 41.4093 -15.140 270.333 

mean difference of peak current speeds ( 3 flood events) 
for failure forecasts is 17.502 cmjs 

false event dpeak model observed 
number number time speed(cm/s) speed(cm/s) 

2 6 0 40 . 9380 24.2013 
3 7 0 48 . 1970 28.1868 
5 12 0 45.2810 3.5180 
6 13 0 42.1037 24 . 8829 

dspeed 
(cm/s) 
16.737 
20.010 
41. 7.63 
17.221 

obs peak 
time(jd) 
260.750 
263.917 
270.125 
270 . 208 

mean difference of peak current speeds ( 4 flood events) 
for "false" forecasts is 23.933 

Table 3.3c. Table_flood for Morgans Point (GBM) forecast, unadjusted 

Morgans (GBM) ; Model Level 3 
critical value (current speed along principal direction) 

40.00 cmjs 
Flood : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time ( j d) 

3 3 - 1 11.7809 44.6761 -32.895 250.083 
7 7 0 4.6701 43.3144 -38.644 265.042 
9 9 0 5.7682 41.4093 -35.641 270.333 

mean difference of peak current speeds ( 3 flood events) 
for failure forecasts is 35.727 cmjs 
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-
Table 3.4a. Table_ebb for Port Bolivar (GBM) forecast, unadjusted 

Observed (PORTS) current data vs. forecast current data, 
Event Analysis (Ebb) · 

September 2000 

Bolivar Roads ; Model Level 
critical value (current speed along principal direction) 

65.00 cmjs 
Ebb : gain = 1.00, bias = 0.00 
Julian start time from control file 245.00 

success event dstart delta dpeak model observed dspeed 
number number time duration time spd(cm/s) spd(cm/s) (cm/s) 

11 23 -1 1 0 -69.8492 -65.8917 -3.958 
13 25 0 2 1 -71.7524 -75.3568 3.604 
15 27 0 0 0 -70.5719 -69.2458 -1.326 
16 28 0 1 0 -72.0235 -75.7092 3.686 
18 30 0 0 0 -74.9596 -67.9850 -6.975 
20 32 0 -2 -1 -68.4796 -80.0462 11.567 
22 34 0 -¥ -1 -74.3544 -77.2811 2.927 

mean difference of peak current speeds ( 7 ebb events) 
for "failure" forecasts is 4.863cm/s 

failure event dpeak model observed 
number number time speed(cm/s) speed(cm/s) 

1 1 0 -38.2003 -65.6662 
2 2 0 -55.9332 -78.1056 
5 6 0 -56.2490 -78.0616 
6 13 -2 15.9248 -81.7844 
7 16 0 -60.8915 -69.6052 
9 19 0 -24.3489 -69.2458 

11 36 0 -53.8136 -69.1284 

dspeed 
(cm/s) 
27.466 
22.172 
21.813 
97.709 

8.714 
44.897 
15.315 

obs peak 
time(jd) 
245.042 
246.542 
249.625 
254.833 
256.875 
258.917 
274.458 

mean difference of peak current speeds ( 7 ebb events) 
for failure forecasts is 34.012 cmjs 

false event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

2 21 0 -65.9947 -53.7106 -12.284 261.500 
mean difference of peak current speeds ( 1 ebb events) 
for "false" forecasts is 12.284 
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obs peak 
time(jd) 

262.542 
263.500 
264.500 
264. 583 " 
265.583 
266.708 
2.67. 708 



Table 3.4b. Table_ebb for Morgans Point (HSC) forecast, unadjusted 

September 2000 

Morgans Point ; Model Level 
critical value (current speed along principal direction) 

40.00 cmjs 
Ebb : gain= 1.00, bias= 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cmjs) time ( jd) 

1 1 0 -18.4786 -41.1084 22.630 246.583 
2 2 0 -0.5357 -44.7812 44.245 249.667 
4 4 1 -13.4174 -42.6960 29.279 259.000 
5 7 0 -26.7903 -44.1311 17. 341 264.583 
6 8 0 -18.8879 -49.0746 30.187 264.667 
8 10 0 -20.1586 -42.1773 22.019 266.667 

mean difference of peak current speeds ( 6 ebb events) 
for failure forecasts is 27.617 cmjs 

Table 3.4c. Table_ebb for Morgans Point (GBM) forecast, unadjusted 

Morgans (GBM) ; Model Level 
critical value (current speed along principal direction) 

40.00 cmjs 
Ebb : gain= 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time ( jd) 

1 1 0 -10.1934 -41.1084 30.915 246.583 
2 2 0 -3.9130 -44.7812 40.868 249.667 
4 4 1 -10.6474 -42.6960 32.049 259.000 
5 5 0 -14.7962 -44. 1311 29.335 264.583 
6 6 0 -11.7411 -49.0746 37.334 264.667 
8 8 0 -11.3975 -42.1773 30.780 266.667 

mean difference of peak current speeds ( 6 ebb events) 
for failure forecasts is 33.547 cmjs 

83 



Table 3.5b. Table2.out for Morgans Point (GBM) forecast, adjusted 

Morgans (GBM) ; Model Level 3 
Principal Direction : 341.0 degr 
critical value (current speed along principal direction) 

40.00 cmjs 
Flood : gain 1.00, bias = 0.00 

Ebb : gain = 2.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cmjs) time(jd) 

1 1 0 -20.3867 -41.1084 20.722 246.583 . 
2 2 0 -7.8259 -44.7812 36.955 249.667 
3 3 -1 11.7809 44.6761 -32.895 250.083 
4 4 1 -21.2948 -42.6960 21.401 259.000 
5 5 0 -29.5925 -44.1311 14.539 264.583 . 
6 6 0 -23.4823 -49.0746 25.592 264.667 
7 7 0 4.6701 43.3144 -38.644 265 . 042 
8 8 0 -22.7950 -42.1773 19.382 266 . 667 
9 9 0 5.7682 41.4093 -35.641 270.333 

mean difference of peak current speeds for 
"failure" forecasts is 27.308 cmjs 

Success Failure false 
0 9 0 
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Table 3.6a. Table_flood for Morgans Point (HSC) forecast, adjusted 

Morgans Point ; Model Level 3 
critical value (current speed along principal direction) 

40.00 cm;s 
Flood : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) ( cm;s) time(jd) 

3 4 -1 33 . 8400 44.6761 -10.836 250 . 083 
5 10 0 16.7848 43.3144 -26.530 265.042 
6 14 0 26.2696 41.4093 -15.140 270.333 

mean difference of peak current speeds ( 3 flood events) 
for failure forecasts is 17.502 cm/s 

false event dpeak model observed 
number number time speed(cm/s) speed(cm/s) 

2 6 0 40.9380 24.2013 
3 7 0 48.1970 28.1868 
5 12 0 45.2810 3.5180 
6 13 0 42.1037 24.8829 

dspeed 
( cm/s) 
16.737 
20.010 
41. 7 63 
17.221 

obs peak 
time ( jd) 
260.750 
263.917 
270.125 
270.208 

mean difference of peak current speeds ( 4 flood events) 
for "false" forecasts is 23.933 

Table-3.6b. Table_flood for Morgans Point (GBM) forecast, adjusted . 

Morgans (GBM) ; Model Level 3 
critical value (current speed along principal direction) 

40.00 cm/s 
Flood : gain 1.00, bias = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

3 3 - 1 11.7809 44.6761 -32.895 250.083 
7 7 0 4.6701 43.3144 -38.644 265.042 
9 9 0 5.7682 41.4093 -35.641 270.333 

mean difference of peak current speeds ( 3 flood events) 
for failure forecasts is 35.727 cm/s 
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Table 3.7a. Table_ebb for Morgans Point (HSC) forecast, adjusted 

Morgans Point ; Model Level 3 
critical value (current speed along principal direction) 

40.00 cm;s 
Ebb : gain = 2.00, bias = 0 . 00 
Julian start time from control file 245.37 

success event dstart delta dpeak model observed dspeed 
number number time duration time spd(cmjs) spd(cm/s) (cm/s) 

1 9 -3 2 -2 -53.5807 -49.0746 -4.506 
2 11 0 0 0 -40.3171 -42.1773 1. 860 

mean difference of peak current speeds ( 2 ebb events) 
for "failure" forecasts is 3.183cm;s 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time( jd) 

1 2 0 -36.9572 -41.1084 4.151 246.583 
2 3 0 -1.0715 -44.7812 43.710 249.667 
4 5 1 -26.8347 -42.6960 15.861 259.000 

mean difference of peak current speeds ( 3 ebb events) 
for failure forecasts is 21 .. 241 cm/s 

false event dpeak model observed dspeed· obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

1 1 0 -43.6220 -4.6212 -39.001 245.542 
4 8 0 -41.8298 -20.5811 -21.249 264.375 

mean difference of peak current speeds ( 2 ebb events) 
for "false" forecasts is 30.125 

Table 3.7b. Table_ebb for Morgans Point (GBM) forecast, adjusted 

Morgans (GBM) ; Model Level 3 
critical value (current speed along principal direction) 

40.00 cm;s 
Ebb : gain= 2.00, bias . = 0.00 
Julian start time from control file 245.37 

failure event dpeak model observed dspeed obs peak 
number number time speed(cm/s) speed(cm/s) (cm/s) time(jd) 

1 1 0 -20.3867 -41.1084 20.722 246.583 
2 2 0 -7 . 8259 -44.7812 36.955 249 . 667 
4 4 1 -21.2948 -42.6960 21.401 259.000 
5 5 0 -29.5925 -44.1311 14.539 264.583 
6 6 0 -23.4823 -49.0746 25.592 264.667 
8 8 0 -22.7950 -42.1773 19.382 266.667 

mean difference of peak current speeds ( 6 ebb events) 
for failure forecasts is 23.099 cm/s 
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obs peak 
time ( jd) 

264.667 
266.667 
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4. OPERATIONAL USE AND ENHANCEMENTS 

In the nowcasUforecast system operational environment, it will be necessary to evaluate and assess 
the quality of the current speed forecasts for major ebb and flood events with the associated potential 
for vessel collision and groundings and oil spills. While the majority of the formal acceptance 
statistics (NOS, 1999) will be met prior to operations, the ability of the nowcasUforecast system to 
forecast extreme current events will need to be assessed on an ongoing event by event basis. 

It is envisioned that the operational institution will perform the event evaluation on a monthly basis 
and that this evaluation will be included in the monthly nowcasUforecast system evaluation bulletins. 
At the end of each year, a yearly summary will be performed based on these monthly bulletins. As 
a result, programs similar to these documented herein will be required. It is hoped that these 
programs may be adapted for the final implementation programs. 

The specification of critical values to define critical flood and ebb current events may cause failures 
and false alarms with current speeds which are not significantly different than observed current 
speeds. As a result, Program Match.evnt_crnt.f provides table2.out tables for failures and false 
alarms as well as for successes. In these event tables, the differences between the model and 
observed peak current speeds for each event is given. 

As noted herein, separate flood and ebb adjustment factors for both bias and gain are now provided. 
However, time lags have not yet been considered. The treatment oftime lags deserves further study 
as a means to further improve principal component direction current forecasts . 
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APPENDIX A. JCL AND CONTROL FILES 

JCL and control files for each of the seven programs are provided below as shown in Table 3.1 . 

reform.jcl 

f77 reform_ports.f calc uv.f calcjd.f - o reform_ ports 

rm *.o 

reform_ ports < reform.morgn.n > out 

reform.morgn.n 

0 idebug 
305.998 
morgn.novOO.raw 
morgn.novOO.ex 
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regap.jcl 

f77 regap . f calc_ uv.f - o regap 
rm * . o 

regap < regap.novOO.n > out 

regap.morgn.n 

8 
morgn . decOO.sprlO 
morgn . decOO.fix 
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reform2.jcl 

# f77 reform2.f calc_uv . f -o reform 

# rm *.o 

reform < reform2.nov00P.n > out 

reform2.n 

0 debug option 
morgn.decOO.fix 
morgn.decOO.obs 

336.0 start time 
367.0 end time 
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readcurr.jcl 

# f77 read_NF.curr.f calcuvnew.f -o readcurr 

# rrn *. o 

readcurr < readcrr_sepOO.n 
# readcurr < readcrr_octOO.n 
# readcurr < readcrr_novOO.n 
# readcurr < readcrr_decOO.n 
# readcurr < readcrr_jan01.n 
# readcurr < readcrr febOl. n -
# readcurr < readcrr_rnar01.n 

# rrn *.frc* 
rrn * .now* 

readcrr_sepOO .n 

245 
0 idebug 
9 
bolvr.now3 
10 
bolvr.frc3 
11 
rnorg2.now3 
12 
rnorg2.frc3 
13 
rnorgn.now3 
14 
rnorgn.frc3 
15 
bolv2.now3 
16 
bolv2.frc1 

3 model level 
30 nfiledays 

0 nrnissgbrn 
0 nrnisshsc 

> out 
> out 
> out 
> out 
> out 
> out 
> out 

jopseadisk2/HGOPS.dt/gbrn2000/200009/20000901/uvb.245.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000901/uvb.245.00z 
jopseadisk2/HGOPS.dt/gbrn2000/200009/20000902/uvb.246.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000902/uvb.246.00z 
jopseadisk2/HGOPS.dt/gbrn2000/200009/20000903/uvb.247.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000903/uvb.247.00z 
jopseadisk2/HGOPS.dt/gbrn2000/200009/20000904/uvb.248.00z 
jopseadisk2/HGOPS.dtjhsc2000/200009/20000904/uvb.248.00z 
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readcrr_sepOO.n (continued) 

/opseadisk2/HGOPS.dt/gbm2000/200009/20000905/uvb.249 . 00z 
/opseadisk2/HGOPS.dt/hsc2000/200009/20000905/uvb.249.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000906/uvb.250.00z 
/opseadisk2/HGOPS.dt/hsc2000/200009/20000906/uvb.250 . 00z 
/opseadisk2/HGOPS . dt/gbm2000/200009/20000907/uvb . 251.00z 
/opseadisk2/HGOPS . dt/hsc2000/200009/20000907/uvb.251.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000908/uvb . 252 . 00z 
/opseadisk2/HGOPS.dt/hsc2000/200009/20000908/uvb.252 . 00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000909/uvb . 253.00z 
/opseadisk2/HGOPS.dt/hsc2000/200009/20000909/uvb . 253.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000910/uvb . 254.00z 
/opseadisk2/HGOPS . dt/hsc2000/200009/20000910/uvb.254.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000911/uvb.255.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000911/uvb.255.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000912/uvb.256.00z 
/opseadisk2/HGOPS.dt/hsc2000/200009/20000912/uvb.256.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000913/uvb.257.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000913/uvb.257.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000914/uvb . 258.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000914/uvb.258.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000915/uvb . 259.00z 
/opseadisk2/HGOPS . dt/hsc 2000/200009/20000915/uvb.259.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000916/uvb.260.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000916/uvb . 260.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000917/uvb . 261.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000917/uvb . 261.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000918/uvb.262.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000918/uvb.262.00z 
jopseadisk2/HGOPS . dt/gbm2000/200009/20000919/uvb.263.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000919/uvb.263.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000920/uvb . 264.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000920/uvb.264.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000921/uvb.265.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000921/uvb.265.00z 
jopseadisk2/HGOPS . dt/gbm2000/200009/20000922/uvb . 266.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000922/uvb . 266.00z 
/opseadisk2/HGOPS . dt/gbm2000/200009/20000923/uvb.267.00z 
jopseadisk2/HGOPS . dt/hsc2000/200009/20000923/uvb.267.00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000924/uvb . 268.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000924/uvb.268 . 00z 
jopseadisk2/HGOPS.dt/gbm2000/200009/20000925/uvb . 269.00z 
jopseadisk2/HGOPS . dt/hsc2000/200009/20000925/uvb . 269.00z 
jopseadisk2/HGOPS . dt/gbm2000/200009/20000926/uvb . 270.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000926/uvb . 270.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000927/uvb . 271.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000927/uvb.271.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000928/uvb.272.00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000928/uvb . 272.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000929/uvb.273 . 00z 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000929/uvb.273.00z 
/opseadisk2/HGOPS.dt/gbm2000/200009/20000930/uvb.274.00z · 
jopseadisk2/HGOPS.dt/hsc2000/200009/20000930/uvb.274 . 00z 
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match.jcl 

# f77 match.evnt_crnt.f calcjd.f prdirection.f timehi.f jdgreg.f -o match 

# rm *.o 

# match <match currN.feb01.n > out 
# match < match=currP.sepOO.n > out 
# match < match_curr.jan01.n > out 
# match < match_morgn.feb01.n > out 
# match < match_morg2.sep00.n > out 
# match < match_bolvr.feb01.n > out 

match < match_docu2.sepOO.n > out 

# rm out 
# rm table2.out 
# rm table_ ebb 
# rm table flood -
# rm pltO* 
# rm pltN*.bolvr.* 
# rm pltF* 

match_crr2.sep00.n 

0 idebug 
September 2000 
Observed (PORTS) current data vs. forecast current data, 
Event Analysis 
275.000 endjd 
forecast 

5 number of station comparisons 
Bolivar Roads 
245.00 startjd 
jusrjpeoplejphilrjgalves/NF_evaljcurrents/portsjbolvr.sepOO.obs 
jusrjpeople/philrjgalves/NF_evaljcurrents/forcast/bolvr.frc3.sep00 

65.0 crlevel - critical value 
322.0 princpal direction 
1.·00 1.00 gain, flood and ebb 

-0.0 -0.0 bias, flood and ebb 
Morgans Point 
245.37 startjd 
jusrjpeoplejphilrjgalves/NF_evaljcurrents/portsjmorgn.sepOO.obs 
jusrjpeople/philrjgalves/NF_evaljcurrentsjforcastjmorgn.frc3.sep00 

40 . 0 cr1eve1 
341.0 principal direction 
1.00 1.00 gain, flood and ebb 
0.0 -00.0 bias, flood and ebb 
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match_crr.sepOO.n (continued) 

Morgans (GBM) 
245.37 startjd 
;usr/people/philr/galves/NF_ evaljcurrents/portsjmorgn.sepOO.obs 
/usr/people/philr/galves/NF_evaljcurrents/forcast/morg2.frc3.sep00 

40 . 0 crlevel 
341.0 principal direction 
1.00 1.00 gain, flood and ebb 
0 . 0 - 0.0 bias, flood and ebb 

Morgans Point 
245.37 startjd 
jusrjpeople/philr/galves/NF_evaljcurrentsjportsjmorgn.sepOO.obs 
jusr/people/philr/galves/NF_eval/currents/forcast;morgn.frc3.sep00 

40 . 0 
341.0 
1.00 2.00 gain, flood and ebb 
0.0 - 00.0 bias, flood and ebb 

Morgans (GBM) 
245.37 
;usr/people/philr/galves/NF_eval/currents/portsjmorgn . sepOO.obs 
;usrjpeople/philrjgalves/NF_ eval/currents/forcast;morg2.frc3.sep00 

40.0 
341.0 
1.00 2.00 gain, flood and ebb 
0.0 0 . 0 bias, flood and ebb 

no* plot option 
plotFl.bolvr.sepOO 
plotO.bolvr.sepOO 
plotFl.morgn.sepOO 
plotO.morgn.sepOO 
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IDL< curr.prdir.pro 

cntrl.morgn_sepOO 

ps 
landscape 
1 idebug 
!17Morgans Point!X 
245.00 tmin 
244 . 75 start time 
275.00 tmax 
274.75 end time 

2000 
1 number of curves 
!l7CURRENT SPEED (Principal Direction)!X 
!l7forecast!X 
/usrjpeople/philrjgalves/NF_ evaljcurrents/sa . current/plotfiles/forc/pltF3.morgn . sepOO 
- 100 . 00 100.00 10 yrange, and number of tick marks 
Sept 2000 

40.00 crlevel 

IDL< curr.multcurv.pro 

c.morgn_sepOO 

ps 
landscape. 
0 idebug 
!17Morgans Point!X 
245.00 tmin 
245 . 00 start time 
275.00 tmax 
274 . 71 end time 

5 number of curves 
!17MORGANS POINT CURRENT SPEED (Principal Direction)!X 
!17observed!X 
observed 
;usrjpeople/philr/galves/NF_ evaljcurrents/sa . current/plotfiles/obs/plt01.morgn . sep00 
!17nowcast!X 
nowcast 
jusr/people/philr/galves/NF_ eval/currentsjsa . current/plotfilesjnowcjpltN1 . morgn . sepOO 
!17predicted!X 
predicted 
jusr/people/philr/galves/NF_ eval/currentsjsa . current/plotfilesjpred/plotP . morgn . sepOO 
!17forecast!X 
forcast 
jusr/people/philr/galves/NF_ evaljcurrentsjsa . current/plotfiles/forc/pltF1.morg2 . sepOO 
!17adj fcst!X 
forcast 
jusrjpeople/philr/galves/NF_ evaljcurrentsjsa . current/plotfiles/forc/pltF1 . gbm1 . sepOO 
-100.0 100.0 8 yrange, and number of tick marks 
September 2000 

40 . 00 crlevel 

100 


