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I'm going to talk about some of the data and interface that we did with the California 
Landfall Jet Experiment (CAL-JET); how it got started, some of the opportunities we 
had and since I saw Alan Fox here, I've thrown in a Southern California example as 
well. So, we'll do a Southern California and a Northern California example. 

Data sets at present time are preliminary, Dr. Marty Ralph who was the head of the 
CAL-JET Project just last week received preliminary approval for $200,000 to  analyze 
the data specifically for improvement of quantitative precipitation forecast in computer 
models; and indicated to me, and we have a meeting on Tuesday. This is the second of 
five talks I have between Friday and Wednesday. On Tuesday we meet with 
Congressmen and staffers in La Jolla, and the main effort is to present how we 
integrated with emergency managers on this year's forecast, and how we utilized the 
CAL-JET information to improve forecasts. So I've blended some of that into this talk 
and I'll leave some time at the end for questions because there's always the chance to 
take pot-shots at weather forecasters, so I tend to leave a little time at the end. 

I think we have to very careful. Dr. Soong presented an interesting scenario with the 
aspect of the reporter wanting to know why the level-off in rain was a little longer and 
not quite the right time. I really think it's a matter of the general public and the media 
not really understanding the capabilities of the science at this point. Where we are and 
what we can do, even though we have taken, as Rob Hartman has pointed out earlier, 
great leaps and great strides in what we've done in forecasting in analyzing and 
assessing the statement and where the atmosphere is, I still think climatological 
forecasting is a long way off. 

We have a lot of people who are in that business and this year especially, we dealt 
with forecasts that ranged from 200% to 400% and the media asking why the 
Weather Service couldn't give us a percentage of amount of precipitation that would 
fall. It's really a misunderstanding. We broadcast this El Nino event as being one that 
would bring high surf along the coast, high winds; that would bring above normal 
precipitation, that would bring mudslides as we got to February and March, that would 
bring heavy snowfall, and I still am asked questions why it's raining so late in the 
season, but in June 1983, there was 7-1/2 feet of snow at Donner Summit. What is 
untypical about a Type 1 El Nino then? If we look back at the relationships of '72-73, 
'55-56, the events of these larger type anomalies, we're seeing some really interesting 
things and this is really no different. At least in Type 1, you know certain things will 
happen based on the weather patterns. Dr. Soong also showed a slide of anomalies 
precipitation for, I guess it was Sacramento. We have those same charts for all of the 
cities in California and the greens and the grays were Type 2 and Type 3 El Nino 
events where the anomalies weren't as strong as a Type 1. Where the area of warm 



water in the Pacific was a different size than it was in comparison to this one. And a 
few years ago, it actually came out of the DecemberIJanuary storm where we had 
such anomalous precipitation. 

A year and a half ago Dave Reynolds, our Science and Operations Officer, started 
working with the Environmental Research Laboratory (ERL). We wanted to improve 
the modeling along the California coast and we knew there is a low level jet stream 
that developed ahead of storm systems as they approached the coast. It was 
theorized at that time, the jet developed because of compression of the pressure 
gradient along the coast between the front and the coastal mountains, or between the 
valley and the Sierras that developed this southerly jet flow ahead of these storm 
systems. We got them interested in starting a project. This was well before El Nino, 
although some of the media had decided that we timed really well. It was one of those 
events we started working on, as Rob says, because Quantitative Precipitation 
Forecasting (QPF) is one of the most difficult forecasts we have to make. 

I have to  admit, as forecasters in the '80s when I worked in the Redwood City office, 
a lot of it was done by experience. A lot of it was based on the fact that you used 
your experience. And what we're trying to do, as I tell people, by getting better 
systems and better models, we are using more science and less art. That is what 
we're attempting to do with the modernization of the Weather Service, is to have the 
product generated from the data sets in front of the forecaster. This allows the 
forecaster more time to look at the meteorology of the situation and have the 
computer generate the product, be it a watch or a warning or a forecast product. This 
way the warning goes out quickly. It is generated by the product generator with the 
cities, with the towns, with the river levels, with those areas to be affected and the 
forecaster reviews it. The forecaster may change the size of the box or some 
wording, but they can transmit it. They can concentrate more on meteorology, they 
don't have t o  worry about looking at different data sets from different screens. 

In our Warning and Preparedness program is predicated on the "Integrated Warning 
System". That is we try to maximize the number of people who take appropriate 
action to protect lives and property. Notice I said I'm not trying to get all the people to 
take the appropriate action because there's always someone who will support the 
theory of Darwinism, that is they'll drive past the barriers and go into the flash flood 
area and they're going to injure or kill themselves. 

The Integrated Warning System says; As we work with the scientific detection, we 
talk about some of the satellites, the training, and the new radars that have been put 
in. In fact, just five years ago or less, the radar that was in Sacramento which was the 
only Weather Service radar in California, was built in 1957. Many of you who are over 
45 years old, will remember that you used to go to the grocery store when your 
television went out, and test your tubes and replace the one that was out. This is how 
old the radar was, it had vacuum tubes in it. The only place we could get the tubes for 
the radar was from Russia. They were the only people who had built vacuum tubes 
that would f i t  in that radar. It was time to upgrade the equipment. It's also time to 



upgrade the scientific prediction, the information at our finger tips and the 
dissemination of that information. Then to convert that, or convey that to the general 
public. In other words, through emergency managers, to educate them as well. That's 
where the Warning Coordination Meteorologist comes in. 

The Science and Operations Officer comes in to make the integration between the 
university and research community match some of the needs of the forecaster. As 
well as to  put the university community into the forecaster position and then take that 
information, take the forecaster and work with the university or research community 
and say these are my problems, how do I deal with them? So that we get the 
university and research Communities working on operational problems. That is where 
the scientific aspect comes in. 

We still deal with the general public. In a warning situation, we hope the person 
responds in an appropriate manner. He or she has to perceive a risk. Sociologists and 
psychologists say that for a person to take appropriate action, you hear, you 
understand, you believe, you personalize the warning, and you decide to act. Then, 
hopefully, you respond with the appropriate action. So if you've seen the video tape 
where the guy is filming the tornado and he says, "Look kids, it's coming down our 
street, look it is coming down our driveway, look at that tornado." And he's shooting it 
out the front window and the kids are all running over there. He's heard the warning, 
he looks out the window and he understands that there's a tornado there, and now he 
believes it, but until it starts up his driveway and the windows begin blowing out of the 
house and you can hear the glass breaking on the videotape, he really doesn't 
personalize it. When the glass starts to fly, he says, "Hey, kids, we better take cover. 
Get in the center of the house." He has decided to take the appropriate action. So we 
deal, in the Weather Service, with not only the forecast as well, informing the public 
on what needs to  be done. 

So our efforts here are to not only build some credibility, but with emergency 
managers to give them an understanding of where the science is as well. To ask the 
proper questions. Not to say, how many days of precipitation is San Francisco going to 
get this year, because the science is not there yet to allow us to do that. No one said 
last year that this year was going to be a record-breaking year in the number of days 
of measurable precipitation. No one said we would have a record-breaking February at 
ten or twelve locations in California and no one said that we would break all-time 
records at many locations in California including Santa Barbara, Salinas, Monterey, 
second highest in San Francisco on record, and the highest rainfall ever recorded in one 
month for Bakersfield, California. (See page 3 1 ) 

We said, let's make the science (of meteorology) a little bit better so we started on a 
project in December, 1997, with California Landfall Jet Experiment (CALJET), and 
there was also another project that ran parallel to this, called the North Pacific Jet 
Experiment or NORPEX. That experiment was the high level experiment dropping drop- 
sounds flying between Anchorage, Alaska, and Honolulu, Hawaii. There is a paper 
being given at the Navy Post-Grad School on Tuesday, that is actually talking about a 





10% improvement of the forecast 500 millibar level, and the 500 millibar level out two 
to four days, and the preliminary results are showing that there has been improvement 
to the high-level model fields, or mid-level model fields, just by adding the NORPEX 
data and that data set into the computer model. (See page 33) 

The California Landfall Jet Experiment was to deal with the low level jet developing 
along the California coast, and to work between about 100 and 1,000 kilometers off 
the California coast to improve mesoscale predictions. It was a number of agencies 
participated from National Oceanic and Atmospheric Administration, Environmental 
Research Laboratory, the Navy, the National Weather Service, the National Severe 
Storms Lab, and the University of Oklahoma. A lot of equipment was brought out to 
help collect data. It was a $2 million project, we got the Lockheed P3-Orion to  fly out 
here. The hurricane hunter along the west coast. I did some interviews with KCRA 
television. I'm sure some of you in this area, and many in the Bay Area, saw 
information on the start-off, or the kick-off, on the first of February, when they 
brought the aircraft out. 

The interesting thing about it, is that you can do very well with Doppler radar. Most of 
us have come into contact with Doppler radar when you've been speeding and an 
officer has calculated your speed going down the road and says you're doing 70 in a 
55 zone. But the officer knows that you're going fast if you're going perpendicular to  
the radar beam, but he or she cannot calculate your speed. So to get the three 
dimensional view, the object was to  use some land-based Doppler on-wheels. But 
basically we can rebuild the data sets, 3-dimensionally and look at the wind flow 
patterns that are going on out over the Pacific and so we would move those radars, 
the mobile radars, up and down the California coast. The project also included some 
wind profilers. We actually got one out on the Farallon Islands off San Francisco, and 
it's still there. You can call it up on our Web site. You can actually get two or three of 
them - Fort Ord, one at Point Reyes and one a t  Farallons and you can look at time 
sequences as the low-level jet forms in the evening and the stratus level builds in. We 
got quite a bit of data sets from a number of additional wind profilers that were put in 
along the coast. And, of course, along with all of this, we got an additional bonus. 

We did try to  tell the media that El Nino was occurring but the project actually was 
conceived and developed before we had a forecast for El Nino. It actually came out of 
the '95 and then the '97 storms, as we began to develop the project and we were able 
t o  get it in the budget for this last year, a $2 million dollar total project, which was 
added to, at the end of February, by the Undersecretary of Commerce who added 
another $300,000 to the project to continue the data gathering through March and 
most of the guys were glad it didn't rain for the first two weeks of March. 

The NORPEX project really paid off between Anchorage and Honolulu looking at the 
high-level jet stream, the top chart indicates the standard 300 millibar, 22 January to  
20 February wind flow pattern reaching 60 meters per second in this area, and you 
can see the El Nino-influenced jet stream, the west to east flow pattern extended that 
much father to  the west. NORPEX jets picked up a maximum jet at 30,000, it was 



California Land-Falling Jets Experiment: CALJET 

When? lDEC97-31MAR.98 (SOP=18 JAN - 28 FEB 98) 

Where? 100 km inland- 1000 krn off the California and Oregon coasts. 

What? Improve mesoscale predictions of heavy coastal precipitation & winds in 
land-falling winter storms. 

How? Explores future coastal observing system options. 
Intensive observations of the low-level jet 0-12 h before land fall aids real- 
time mesoscale forecasting and post analysis. 

Who? 

Tools? 

NOAAETL, NSSL, NWS 
Navy/NRL & NPS 
u. of OK. 
USWRP 

NOAA P-3 
>20 profilers with RASS 
30 drifting buoys (?) 
Doppler on Wheels 

COAMPS 
MM5 and adjoint 

+ cloud radar 

a Doppler on Wheels 



actually 24,000 feet, on one of their flights of 240 knots out of the west. That's the 
strongest jet they observed in the entire period and they observed that in the first 
week of February, which was associated with the major developing storm. 

When I worked in Yakota, Japan, we used to talk about going over to Korea and they 
would reach wind speeds of 200 knots, would be fairly strong, and we'd send the 
F-4s at a little bit lower level when they'd make their run over there and then higher 
when they came back. But to see 240 knots pushing storm systems west to east 
across the Pacific, you know that El Nino is making a significant impact on the jet 
stream flow up at 30,000 feet, rather than down a t  lower levels. To give you a good 
indication of that, it was presented a little bit earlier, the strong west to east flow and 
how you could watch the storms coming across the Pacific, this is the storm system 
that snowed out the Men's Downhill a t  the Winter Olympics in Nagano, .Japan. Four 
days later, that was off the west coast. 

In 1982-83, in the winter of '83, we watched those storm systems race across the 
Pacific, three to  four lined up at a time, and it was just a matter of extrapolation to say 
when it was going to rain and when it wasn't going to rain. When we briefed 
emergency managers, we said, "Hey, there's a point at which one of these is going to 
stall, and that's what we need to watch for" and that's what occurred at the 
beginning of February. 

As the winter went on, the NORPEX and CALJET Projects had a real wealth of 
information and a large data set to work with as they worked with a number of these 
storm systems. We call them El Nino-influenced storm systems as they moved across 
the coast. So as I spoke a little bit earlier, here's a summary of some of the stations. 
The starred stations are record precipitation for the month of February include Santa 
Barbara, Simi Valley, Northridge, Lompoc, Riverside, Bakersfield, and of course, San 
Francisco was included in that. Those were just some of the records that were broken 
for rainfall amounts and many of these storm systems in that month got flown by the 
NORPEX group and the CAL-JET Projects. 

One other slide I've shown and we always get asked this question. How often do La 
Niiias occur and are they always occurring after El Niiios? La Niiias occur about two- 
thirds of the time that we have El Niiias. An interesting article in the American 
Meteorological Society Bulletin a few months back, indicated that we're either in an El 
Nino or a La Nina, 55% of the time, which means that a majority of the time, that is 
the normal; 45% of the time we're within a degree centigrade of temperature in the 
Pacific Ocean, and so we may have a key here on, you know, impacts on California 
weather, but I'm still not convinced we can forecast the day-to-day forecast six 
months in advance of the individual; which is something that the media keeps asking 
for. 

CALJET involved a lot of different things. We conducted a number of news 
conferences over there in Monterey, We took news crews from the Sacrament Bee, 
San Francisco Chronicle, to CNN, to Nova, on aircraft flights as it went out and 



gathered data. The aspect now is to take a look a t  the information. I'm going to give 
you some preliminary data that we've received out of the project and that Marty Ralph 
will be presenting. In the next year, we want to look a t  some of the data sets the 
Aircraft took. The crews got pretty tired in February. With all the storms, we were 
using up the money fairly rapidly in flight time and crew time, flying some of the paths. 
The aircraft would fly either a t  low level or a t  high level or in between or take an up 
and down path, getting cross-sections. The white here is a high level flight on February 
1st that was taken out ahead of the storm system and they flew out here and this was 
the high level route that they flew on that day. The next day, they flew a low and a 
high-level route. The high-level route is the black on this one, the low-level route is the 
white. (See page 36) 

From the picture, you can see, as they few out of Monterey, first going high level, 
second turning around and coming back low level, they would do dropsonds, and of 
course, they're reasonably expensive so ten to 15 a flight was probably a high number, 
but they were using so many and had so many storms, they were running out of drop 
sonds by the end of February as well. They came back from that flight and told us that 
they had found about 800 kilometers off shore, a low level jet that extended from 250 
feet off the deck to 2,000 feet off the deck, was 300 kilometers wide and 80 knots 
maximum wind, and that wasn't even near the coast. They were getting readings in 
this storm of moisture transport that rivaled those of the Atlantic Hurricanes. Dew 
points in the mid-sixties, massive amounts of moisture transport, much more than the 
pressure gradient or the deepening low would support, much more than would ever be 
picked up by a computer model. The scientists were saying there were moisture fluxes 
in these storms at rates equal to  those in developing hurricanes in the Atlantic, and 
that was the quotes they were giving us. 

Now to forecasters on the West coast, that's not surprising, because we've seen 
storms like January '82, come in here with cloud tops below 25,000 feet and we've 
seen 16 inches of rain in 36 hours in Marin County, 25 inches of rain in 36 hours in 
Santa Cruz County and 8 feet of snow a t  Lake Tahoe in a 36-hour period in January of 
1982. There must be some other mechanism going on in the atmosphere when we're 
talking about a coalescence of rain drops, when we're talking about moisture flux and 
forcing of moisture into developing storm systems. There has got to be a lot more 
going on than just a synoptic scale pressure gradient. I believe that as we get through 
these data sets, we're going to find out that there are some other things that are 
happening. Dr. Soong showed something like this for a number sites. I have them for 
three, San Francisco, Los Angeles, and Mt. Shasta. It was interesting to watch this 
year's patterns, because the storms tended to split in the early season, and the Sierras 
had below-normal snowfall up until the first part of January. 

Some of the data sets that are going to be used are satellite information. Satellite data 
which we're now getting, gives us more information than just reflective data from 
infrared to visible. The white winds on this overhead are 600 millibar winds, the yellow 
ones are 450, the blues are 350 and I think the pinks are 250 millibars. So what you 
are looking at are the GOES satellite winds that are derived from cloud and moisture 





measurements. We can get them on an hourly basis, but every six hours of generally 
what you're transmitting out to the field. So, those of us who were forecasters in the 
early '80s on the West coast, looking at this kinds of data sets that we never had 
before, really becomes pretty interesting to be able to manage the information that 
coming at you now. (See page 38) 

In taking a look at some of the information here as this frontal system approached the 
coast, you can see, the black areas are where the vertical profilers were, and the main 
frontal system on this day at about, 1545 Z, was moving into Santa Barbara and 
Southern California. We know from, at least meteorological information that 
topography does play a major part in changing the wind flow patterns as they approach 
the coast. There's a profiler down at Goleta, which is just near Santa Barbara, that 
has a time sequence through that storm system. 

If you take a look at the lower levels of this profiler, now what you're looking at is, this 
is the bright band radar data that is superimposed over the profiler wind data. Note 
down at low levels, all the easterly flow ahead of the storm system that was moving 
into the area. Note also above that, the southerly flow. If we would go back and look 
at the surface observations, all the flow down here was southerly, but yet as you work 
your way over toward Santa Barbara, it turned southeast. Even though the mountain 
ranges, the Santa Ynez mountains are only about 2,000 feet, there are 4,000 foot 
mountains and 5,000 about forty miles inland and they were impacting the flow along 
the coast, all the way up to about 900 meters at Goleta, swinging the flow around. 

Another interesting aspect was the boundary layer information that came from there, 
and you'll see, for the most part, the direction was out of the east. Through most of 
the time series the wind was from an easterly direction, ahead of other frontal system. 
The temperature, as well, as you can see as the front passed, started to drop, relative 
humidity rising through that period with percent over here, temperature on this side, 
and of course, precipitation was very heavy during the period of 14 to about 202. Not 
much precipitation here, but then began to increase and, while it was raining as much 
as a total of three inches. As the data was collected and put together, what your 
seeing is a lot of diversion by the topography in the wind flow pattern. 

Most of the computer models with their lower resolutions are not giving us the 
information that we need to  really specifically forecast the weather and the data. This 
is off Santa Barbara County, Point Conception as one of the frontal systems came in. 
The aircraft actually flew across Point Conception and then came in over Santa 
Barbara at 400 feet, went up over the Santa Ynez mountains, and collected data sets. 
They actually found two  major bands of precipitation, one very convective and one 
very moist and not as convective. In fact, this was as strong as the mid-west thunder 
storms and this band had more rain in it. The total rainfall in a 12-hour period in the 
mountains north of the Santa Ynez range was 9 1/2 inches in 12 hours. A considerable 
amount of precipitation fell out of that storm system and it was pre-frontal more than 
it was frontal. 





Another interesting phenomenon this past winter, was that I never saw the jet stream 
tap the tropics at the mid and high levels. The moisture was tapped at lower levels 
from the tropics where the temperatures were above normal. If you look at the data, 
the relative humidity data from the GOES Satellite, we never really saw a strong 
tropical tap. That flow was west to east, in fact, the flow down here was from an 
easterly direction at high levels and-you can see the easterly flow here, worked its way 
up past 140 E, came up and across and straight west across the Pacific, Hawaii was 
in a drought most of the winter, and any moisture that entered these storm systems 
was at low levels and not at high levels. 

Marty Ralph again gave me another photograph of the February 2nd storm, and these 
are low level track winds out ahead of that storm system. Now we in the Weather 
Service have tried to tell the media there is no such thing as an El Nino storm. But as 
they flew this storm and saw the amount of moisture and you look a t  the southern 
portion down at 15 degrees N of where that moisture is coming from, Dr. Ralph 
indicated that the development and the moisture into that storm system is probably El 
Nino influenced very strongly and he was calling this an El Nino storm. I said that's 
pretty controversial because we've tried to stay away from that. He said, "Norm, 
you're only 300 kilometers away from where the warmest temperature anomalies 
are." And this is the storm system they flew, same pattern there in green. This is a 
storm system they flew and found the strong 80 knot jet 250 feet off the deck. One 
thing I have worked very hard on in my career, is that Research and Operations need 
to  get together. If a group researchers come out to spend $2 million dollars on a 
forecast problem, 1 insist that our forecasters be allowed to get the data and 
information in real-time. 

In this case, our forecasters were involved with data receipt, sometimes helping plan 
aircraft route, giving the scientists forecasts and flying with them. This is a hydrograph 
for the Pescadero Creek, and this is the river level, the stage on the morning of 
February 3rd, and we had received information that morning of this low level jet. (See 
page 40) This is the line indicating when the flash flood warning was issued at 
actually 3:00 or 4:00 in the afternoon and it was 2:00 to 3:00 am when the river 
actually reached flood stage. So our forecasters took that information, funneled it into 
the forecast and gave an 1 1-hour lead time on a flash flood warning. In fact, the 
emergency managers around midnight were saying, "Is this going to  happen?" It was 
so far in advance. But this is the record stage. This is the flood stage. Here's where 
the flash flood warning was issued, and there's where it went over flood stage, and 
there's where it went over record stage. So I contend that you can use data and 
information that researchers gather and put it into an operational environment, as long 
as the two are interacting. 

Last but not least, and this is from a period of January 1 to April 12, and don't tell me 
we don't get a lot of rainfall out here. fSee page 47) This is in feet, this is 7 feet, this 
is 6 + feet, this is 6 + feet of rain. So the best I can say is that, you now, when I'm 
right no one remembers, when I'm wrong, no one forgets. 
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That's some of the preliminary information. It will probably take two  years to get some 
real solid results on what we're looking at as far as improvement in computer models, 
but we've made some great strides and I really believe this year, with all the advanced 
w,arning, when you look at the total damage from '82-'83, California had about $1.2 
billion dollars total damage. We are approaching, along with the fishermen's request 
and some farmers that are still coming in under $800 million dollars in damage, and 
that is not '83 dollars, that's '98 dollars, and I really think we in the National Weather 
Service, helped mitigate some of the damage by issuing timely watches, warnings and 
forecasts as well as some of the CAL-JET information. 

Q. Are you considering funding for both of these efforts. 

A. They are requesting funding for both; the question was are we considering 
funding for both of these efforts. The NORPEX project was mainly to try and 
influence the flow patterns, mid and upper levels. The CAL-JET was to look for 
the low level jet stream along the coast. Both have shown preliminary results, 
both have shown improvement in the computer model. Dr. Friday came out and 
indicated there had been a 5% improvement in QPF in some of the model 
forecasts during the month of February. We're not sure what that means, and 
most people in the office of research and NOAA, don't know where that number 
came from because we've really not gotten in and looked at some of the 
results. But what our efforts are is to get both going again. I find this ironic, 
Norm, you may remember. But we used to have ships sitting out there, Ship 
Papa, ship November, that would give us vertical soundings and basically helped 
us on the west coast at least have a little information upstream and I find it 
rather ironic that the people in Washington D.C. fly out here and say, maybe 
we ought to  spend some money to do this every year and have these airplanes 
out here, because forecasts improve with all this data. 

Q. Do you need funding for both of these projects? 

A. They can operate independently, but if we're going to look at synoptic scale and 
mesoscale both, one is for more synoptic scale patterns, and mid and upper 
levels, and the other is mesoscale and we know that the synoptic scale, I mean 
mesoscale, so we know that the synoptic scale and mesoscale work together 
and influence each other. So, my contention is you need them both. And they're 
actually talking about putting $2 million dollars, there's talk of putting $2 million 
dollars in the NOAA budget to stage an aircraft on the west coast, to fly and 
add data to the computer model when these are occurring. I mean there's been 
so much feasibility, so much positive aspects, and that's why I brought the El 
Nino aspect into this, because I think a lot of it has been mitigated by some of 
the improved forecasts, we've realized it in our office in a day-to-day basis by 
interacting with the scientists. 



Q. (Inaudible) RE: Navy ships off coast. Air Force flights . . . 

A. You can see some of the additional data sets we've got in the radar, or in the 
satellite information. Giving us vertical profiles on the ocean where we didn't 
have them before and mid and upper level winds - 400 millibars and above 
generally. So we've got more data out there than we've actually had but it's 
interesting to note that when you don't have the high level tropical tap, or what 
we call the Pineapple Connection, and you're into an El Nino event where you 
have west to east flow, you've still got a low-level forcing mechanism that has 
strong or nearly as strong as what forces the development of a hurricane and 
that's where you get the bombs off the west coast. 

Q. What kind of winds did you find? 

A. You mean the aircraft? The first thing we saw was that it was mainly southerly 
until it got close to the topography and then it began to orient itself parallel to 
the topography. Even though the mid and upper levels were still over the 
topography, you had low level wind flows that started orienting itself toward the 
topography and that was the project - to find out how much compression there 
was of either the wind mechanism or the pressure gradient at low levels so as 
that thing approached the coast, the flights got lower and lower along the coast 
to look at wind direction. I don't have the data sets. The only one I had was the 
Goleta data set to show you how much turning there was in the southerly flow 
as it came up against the mountains in Santa Barbara County. 

One forecast issue that we run up with, particularly in southern California, is 
when we get these developing systems where component, the wind, and you 
get the, you know, the easterlies, it tends to sometimes dry out the front and 
the forecast and all this rain in it and all of a sudden, depending on how it falls 
apart because of this, hopefully next year we'll get one of those types of 
storms, or if the experiment goes again, we can actually look at that and figure 
out, OK, why is this, what is the difference between this situation and the ones 
we had this last winter. 

A. And, my contention is that the warm water along the coast, as well as down 
over the tropics this year and up to about 15 north, the storm pulled moisture 
from that far south. And that's Marty Ralph's contention is that at low levels, 
you're not seeing the mid and high level stuff in their reflective data in the 
moisture on the satellite. But what you're seeing is low level strata-cumulus 
field on looping loops on the visible, you're seeing that low level strata-cumulus 
Q field starting t o  shove in ahead of the storm system and what you may be 
losing is losing that moisture source. You may not have dew points in the 60s, 
your temperature may be 70 or 72 ahead of the front, but you may have dew 
points in the 50s. But this year, they were seeing dew points in the 60s and 
mid-60s and that February 2nd storm, and you know that's transporting a lot of 



moisture especially when you're forcing it in ahead of the frontal system and it's 
got nowhere to  go but up. 

Q. The other thing that was happening this winter and you don't always see, is you 
have warmer than normal sea surface temperatures along the coast, and colder 
than normal further off shore, and what I'm thinking maybe is that we're getting 
so much stuff from the tropics that just, you know, locally tapping moisture 
from the warmer than normal sea surface temperatures to the southwest of 
Southern California. Kind of like we did back in January of '69. 

A. That picture showed you that the low level flow was originating as far south as 
15 north and Marty contends that if we had looping visible data and they're 
going to look at it farther south, that they would even see some funneling as far 
south as 5 degrees north which would put it only 300 kilometers away from the 
anomalies temperature area that we were looking at. You're still looking at 28, 
27 degree water moisture source for some of this stuff and you're bringing it 
and transporting it all the way north at a lower level and that's many times 
what you're seeing on a dry line formation in the Midwest or ahead of a dry line 
formation you're seeing dew points in the 70s, upper 60s, forcing severe 
weather and development of flash flood situations. We're seeing the same stuff 
in these kinds of storms this year. 

Q. You had a slide ..... one storm that had sort of two waves, one with warm rain 
and one with convection that you were getting a lot of energy in the second 
wave. I was sort of wondering how normal of a pattern that was and how do 
you see them that far off the coast. Because that's about the worst surge 
situation you can get. You get a situation where the ground gets saturated, then 
you've really got a flood situation coming in after that. How can you predict that 
further out in the ocean? 

A. I would say we see that some of the time off Southern California. Alan works 
with that a lot, seeing the pre-frontal rainfall. Those are the ones to  cause you, 
you usually get moderate rain for three or five hours, you get a short little break 
and in comes this heavy convective system and just takes you over the top. We 
tend to get that forcing here in Northern California, but if the storm system 
stalls, then the frontal system itself wipes out. So you'll get the up slope ahead 
of the storm system and the moisture and the rainfall or graphically, and if the 
storm system comes in right behind it, then you'll reach that peak of rainfall as 
we did with that February storm. On the satellite photos, there was a band out 
ahead of the storm and then you had the main frontal passage with it. If the 
storm stalls, then you tend to get a weakening of the second storm system. So 
it doesn't always happen. I'd say about a third of the frontal systems in the 
wintertime you see that kind of a situation. 

Q. February 2 or 3, 1 think, is the one you're talking about that stalled off the 
California coasts. The model forecasters repeated that about two  days later. 



And for some reason, didn't happen, looked like it was. Do you see any 
differences between those two. 

A. Just looking back over it, there wasn't much difference in the upstream flow 
pattern at all. The models seem to do very well at the latter part of January it's 
stalling the first storm. I was favorably impressed. In fact, it was, I think the 3rd 
of February was on a Tuesday or a Monday and on the Friday we were calling 
emergency managers saying, you all better wake up, we're going to get tagged 
here. We're wet, we're soaked, we're going to get some rain. We had 
conference calls through the weekend and into Monday and I think DWR and 
River Forecast Center participated in some of those. But the second storm 
system, for some reason, did not stall, it just went on through. Seemed to 
weaken as it went through as though something upstream probably developed 
and built more energy. So, but they did fly them both, so there'll probably be, 
that would be a good question to ask Marty as he looks at the data sets and 
how the computer models forecast the situation. So I don't have an answer at 
this point. 

Q. How big did you say the low level jet was? 

A. 300 kilometers wide, 1500 feet deep and the lowest point they found was 
about 250 feet off the deck. 


