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BE YOUR OWN WEATHER FORECASTER

MAKE INSTANTANEOUS PREDICTIONS
AND
BE AHEAD OF THE WEATHER SERVICE FORECASTS
(MOST ACCURATE FOR NORTHEASTERN QUADRANT OF THE US)

REQUIRES KNOWLEDGE OF ONLY BAROMETRIC PRESSURE AND WIND DIRECTION
AND
THE PRESSURE/WIND MATRIX SHOWN BELOW
	SEE INSTRUCTIONS ON ITS USE ON PAGE AFTER MATRIX  





FORECAST MATRIX

	   Wind from
(Quadrant)
	Pressure  (below 30 inches)
FALLING
	Pressure  
(below 30 inches)
RISING
	Pressure  
(above 30 inches)
FALLING
	Pressure  
(above 30 inches)
RISING

	North
 (0 degrees)
   To
East 
(90 degrees)

	Overcast, colder,
snow or rain imminent.
Often precedes a ‘nor easter’ snowstorm in winter. Heavy rain in winter.
	Overcast, colder, clearing within 12-24 hours. 
Strong cold air advection in winter. 
Storminess degrades to flurries.
	Colder, becoming overcast, snow (in winter) within 12-24 hours (if cirrus, alto cumulus cover increase).


	Colder, clearing soon, but may remain cloudy with cold air advection until wind changes direction to NW or SW. 

	East
(90 degrees)
   To 
South
(180 degrees)


	Rain within 12 hours.  Rain will continue until cold front passage with wind shift to W or NW.
	Showery weather
Continuing for a day or two, longer if pressure below 29.50 inches. Cold front passage soon.
	Unsettled, warmer, rain in a 12 – 24 hours or longer (in summer). Continuing if already started.
	Warmer, possible showers, if overcast,  but clearing in 12- 24 hours; otherwise, remaining fair.

	South
(180 degrees)
   To
West (270 degrees)
	Warmer, rain within 12-24 hours or less if barometer falling rapidly, breezy. Cold front passage after rain ends.
	Unsettled, warmer with possible warm front passage (followed by convective clouds) or cold front passage (if cirrus, alto cu  increase).
	Warmer, fair until an increase in cloud cover (ci, alto cu). Then rain within 24-36 hours.
	Clearing, warmer.

	West
(270 degrees)
   To
North
(0 degrees)

	If overcast, clearing when pressure rises. Lingering clouds, showers.  If mostly clear, then warmer until pressure rises
	Becoming sunny, with fair weather for at least 2 – 3 days, colder until pressure stops rising. 
	Fair weather for at least 1 – 2 days but with rain after an increase in cirrus, alto cover.
	Fair, colder, becoming clear with fair weather lasting for a few days.



USERS GUIDE TO THE FORECAST MATRIX
The matrix is divided into 16 sectors, four pertaining to the quadrants, northeast (N-E); southeast (E-S); southwest (S-W); northwest (W –N), two for barometric pressure (above or below 30 inches of mercury) and two for rising or falling pressure.  All that is required to make a prediction is a knowledge of the pressure, the pressure tendency, and the wind direction. Pressure tendency is the change in pressure (rising or falling), typically taken by weather forecasters to be that over the previous 3 hours. Various weather sites on the web provide this information but one can assess the coming weather instantaneously with only a barometer and a simple assessment of wind direction. The latter can be obtained visually with a wind vane or by observing cloud motions; these are, in principle, more reliable than surface winds which are subject to random turbulent motions from obstacles, such as trees, houses and irregular topography, and even from the ground surface itself. A primer for estimating wind direction from cloud motions and for assessing temperature advection from the motion of clouds at two levels is in an Appendix.
Of course, the divisions of wind directions and the arbitrarily chosen 30 inches in the matrix are artificial.  Clearly the weather will not suddenly change when the wind moves from one quadrant to another or move above or below 30 inches, so the user is encouraged to seek a consensus forecast by looking at the weather predictions in adjacent quadrants when the wind direction lies on or close to a border between two quadrants or when near or on 30 inches of pressure.
Pressure tendency is also subject to some randomness, partially due to tidal effects from the sun and moon (as are the oceans).  Pressure changes of less than 0.01 or o.02 inches in three hours may be spurious unless these small changes continue to occur. The user does not need to adhere to 3-hour changes but choose their own method of estimating pressure changes.
Pressure changes in summer are typically much smaller than in winter and so reveal the fact that weather systems travel much faster and are more intense (except for small-scale features such as thunderstorms) in winter. Generally, the greater the pressure tendency the faster the system is moving and the more intense it is. Thus, times specified in the matrix for rain to arrive may be much longer in summer than in winter.  A steady barometric pressure suggests continued current conditions. 
Finally, this matrix is most accurate for the northeastern quadrant of the United States. Users, especially those from other parts of the country, are encouraged to develop their own forecast matrix appropriate to their particular region. Even in the northeast, certain regions, such as in the mountains or downwind from bodies of water, may have their own particular microclimate, requiring the user to modify the matrix. 
The user is invited to contact me at tnc@psu.edu about the matrix especially if one has suggestions for modifying or expanding the matrix or if conditions specified by the matrix do not seem to suit their location.

















APPENDIX

HOW TO INFER WIND DIRECTION AND TEMPERATURE ADVECTION FROM CLOUD SHAPES

One can learn much from observing clouds, such as approaching weather, wind directions at different levels of the atmosphere, the relative locations of highs and lows with respect to the observer but also the sign and magnitude of the temperature advection and the configuration of the large-scale temperature gradient. 
A first step to deciphering the physics behind cloud shapes and cloud motions, consider how one can estimate the true (meteorologists might prefer to call it the geostrophic) wind direction. Of course, one can always determine the wind direction by observing the motion of clouds, but this may require lengthy staring at the sky, sometimes for an uncomfortably long time -- admittedly something I am prone to do. But easier ways exist to do this. Low-level cloud motions are usually a better indicator of prevailing winds near the surface, not only because of the effects of surface friction in turning the winds somewhat counterclockwise from geostrophic, but because of turbulent eddies created by the presence of trees and houses that can cause the winds to swing around without seeming to prefer any one direction. 
Winds at both low and upper-levels can be discerned from cloud motions, but the direction of motion can often be inferred from the shapes of cloud by following rules.
Rule 1: clouds tend to align or elongate along the direction of the wind, often in rows (such as for cumulus clouds), striations or streaks.
Rule 2: Individual clouds, such as cumulus, tend to have a smoother, rounded shape on the upwind side, and are more ragged, feathery, or wispy on the downwind side. Note that cumulus clouds have very short lives and most cumulus clouds are already dissipating;  those in decay may fail to exhibit a clearly defined  upstream end.
Rule 3: Since wind speeds tend to increase with height up to the cirrus level, protuberances, puffs or extrusions above the cloud (such as towers from cumulus congestus) tend to lean downwind, while similar features extruded below the cloud (such as mares tails from cirrus) tend to lean upwind.
Of course, these rules are merely generalizations, so that the observer may need to inspect more than one cloud to determine the wind direction. A solid overcast may not be suitable for observing wind direction.
Let us look at some examples of how the rules can be applied in Figures 1a-d. Double -shafted arrows denote the direction of cloud motion and the smaller arrows refer to features of the cloud, relevant to the three rules listed above.
[image: ]
Figure 1a. Cumulus clouds aligned with the wind moving from the north west.  Note the smooth rounded upwind side of the cloud. Note that the small raggid cumulus to the right of the cloud iwt te arrow are indecay and exhibit a less-defined upwind edge. 






[image: ]
Figure 1b. Nimbostratus clouds in rows moving from the southeast. Arrows denote tufts protruding from the tops of the cloud leaning downwind. 

[image: ]
Figure 1c. Cirrus streaks moving from the southwest with wisps trailing upwind below the cloud (mares tails)

[image: ]
Figure 1d. Band of stratocumulus moving from west to east.  Note the ragged downwind end of the cloud, as opposed to a relatively smooth upwind end (not shown)

All four figures illustrate rule 1, such as Figure 1b, which shows rope-like striations along the wind direction. Rule 2 is illustrated by Figures 1a and 1d. Rule 3 is illustrated by Figure 1b and 1c which, respectively, show curls of cloud leaning forward above the cloud and trailing feathey mares tails below.
Given winds at two levels, more can be learned about the larger -scale temperature pattern and the sign (if not the magnitude) of the temperature advection. Consider Figure 2, showing two levels of cloud, a cirrus band moving from the southwest and some cumulus moving from the northwest.

[image: ]
Figure 2. Cumulus clouds moving from the northwest and cirrus from the southwest.
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Figure 3   Plot of the low-level (cumulus) wind direction, the vector labeled L, and the upper-level (cirrus)l wind direction labeled U on the quadrant diagram showing North, East, South and West directions of the compass. Wind directions originate at the origin of the axes at the point labeled O. The low-level northwest wind vector L extends from the origin toward the southeast and the upper-level southwest wind vector U extends from the origin toward the northeast.  C and W are labeled, respectively, on the cold and warm side of the thermal wind vector that extends from the head of L to the head of U.
To see the temperature pattern and the temperature advection, one can perform the following exercise on a piece of scrap paper using Figure 2 as an example.  On a cross axis with the four quadrants of the sky labeled as in Figure 3, plot the cumulus-level northwest wind extending from then origin of the axes (labeled O) from the northwest, labeled L (for low-level). The upper- level wind associated with the band of cirrus stratus moving from the southwest is similarly plotted and labeled U (for upper level).  I drew this vector somewhat longer than the low-level wind vector because, strictly speaking, the vector lengths should be proportional to the wind speeds, and cirrus-level winds are almost always much stronger than at low levels. (Changing the length of the vectors U and L does not change the sign of the temperature advection.) 
A third vector now can be drawn from the tip of L to the tip of U and labeled C on its left side and W on its right side.  This vector L-U is called the thermal wind vector. It corresponds to a mean isotherm for the atmospheric layer between L and U. One can envisage a family of isotherms parallel to this vector, with increasing temperature perpendicular to the vector from left to right, indicating that cold air lies to the northwest and warm air to the southeast of the observer. Cold air advection is occurring when the letter C faces the origin O and warm air advection is occurring when the letter W faces the origin. In this case C faces the origin, so there is cold air advection.
Temperature advections increase with increasing wind strength and are maximized when the pair of wind vectors are at right angles to one another. Advections are zero when the two vectors are in the same direction or anti-parallel. Local temperature changes are usually determined largely by temperature advection, although strong sun can offset cold air advection. 
If drawn to scale, the cirrus-level wind vector would likely be many times larger than the low-level one. If, in our mind’s eye, we would stretch out the vector U to, say, ten times the length of L, the mean-level isotherms (the thermal wind vector) would be stretched to lie almost parallel to the vector U. Thus, it is not surprising that the mean-level isotherms tend to lie almost parallel to the jet stream, colder air to the left and warmer air to the right of its motion with isotherm spacing closest nearest the jet core.  Finally. the mean-level isotherms tend to resemble highly smoothed pattern of surface-level isotherms, suggesting that the latter refects the configuration of the jet stream. 
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