FORECASTERS’ REFERENCE BOOK — INDEX

A
Absolute vorticity
Accretion, ice
Accuracy, (forecasting)
— Brier Score
Advection
— fog
— warm/cold (use of hodograph)
— stratus from sea
Ageostrophic motion
— acceleration/deceleration
— curvature
— friction
— isallobaric effects
— latitude effect
— thermal advection
Airbome visibility
Aircraft
— contrails
—icing
— turbulence, response
— visibility
Airflow
— over hills,
— complex terrain
— different surfaces
— with capping inversion
Air mass
— diurnal temperature variations
— stratus
Air quality
Albedo
Anabatic winds
Anafront
Anomalous propagation (anaprop)
Anticyclones
— blocking high
— cold
— development
— warm
Arc cloud
Assimilation
Atmospheric dispersion

Aviation — forecasting weather below 15,000 feet

B
Baroclinicity
Barotropic region
Barthram’s method
— fog clearance
— hourly temperature fall
Bias, (mean error) in forecasts

8.3.3;8.7.2
2.9
11.4.2.2
11.4.2.2

34

1.1.4

5.6.5
1.1.3.1; 8.2
8.2
151.2:378.2:3.2
822
8233
8234
8.1.1
3.9.3.1

53

29

1.2.2.3;6.1.3; 6.2.1
311 31912:4 319 3]

1.3.2;1.3.25-1.3.2.8
1.3.2.9

1.3.2.10

1.3.2.8

22

5.5

Ch. 12

10.2.1

1.3.3.1
7.1.1.1;104.1.1
10.6.1

7.4.6.3;8.4.5
7.4.6.1
8.2.3.1
7.4.6.2
4.7.5;10.3.1
9.3

Ch. 12
Appendix IV

7.1.3;.7.1.7.1; 7.2.2; 8.1; 8.5
8.5

3.34.1

24.2.3
11.4.2.1
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Block
— diffluent
— Omega
— situation
Bow waves (cloud)
Boyden

— instability index

— snow/rain predictor
Booth’s method (snow/rain predictor)
Bretschneider (swell height graphs)
Brier Score (forecast accuracy)

Bright band (radar)

C

Callen and Prescott’s method for T

CAPE

Casswell, mountain waves method
Chance, risk, threat (probability)

Cirrus

Clear Air Turbulence
— dimensions
— duration
— indicators
— predictors

Climatology of snow
Cloud
— bands
— base, Cu
— head
— depth (Cu)

— layer formation

— frontal

— lifetime (Cu, Cb)
— sheet break-up

— streets
— tops

Cloud-type identification (imagery);
Cu, Sc, St/fog, contrails
medium & high level, wave clouds, lee eddies

Cold advection

8.4.5
8.4.5
8.4.5
10.3.2

4.7.2
5.10.1.1
5.10.1.6

13.1.3
11.4.2.2
10.6.1

2.3.8
4.7.7.5
1.3.2.2

11.3.3
1.3.2.1;5.24

6.1.3
6.1.3
6.1.3.1
6.1.3.2
5.11.1

7.1;10.3

4.2.2
4.2.3;7.3.4;105.1.3
4.2,452

Sil

521

4521

443
43.2.1;103.1.1
423

10.2; 10.3

1.14; 8.2.3.3;84.1

Cold frontal structure 7.1.1,10.4.1.1
Cold soak (aircraft icing) 2:9:2.2
Cold air vortices 7.1.7.1
Comma clouds 7.1.7.1
Conceptual models 7.1
Condensation level, Ca 42.2.1
Condensation trails
— formation 5e3
— imagery 10.3.5.1
-— MINTRA SK8L1
— modern engines 532
Conditional symmetric instability (slantwise convection, SCAPE) 2.9.10;7.1.5
Confluence 81232
Continental clouds 451
Contingency table (probability forecasts) 11.4.2;11.6.1
Contour gradient 1.1.1



Convection

— slantwise 2.9.10;7.1.5
— waves 4.3.2.1
Convective activity
— above fog 3.7
— shallow 432
— topographically related 4.6
Convective gusts 6.2.2.3
Convective systems, mesoscale, muiticell, supercell 4,7.7
Convergence 8.2.3.1;8.2.3.2
Convergence zone,
— frontal {32
——coastal 1.3.1.1; 1.3.1.2
Conveyor belt (warm, cold) 7.1.2;7.1.3;7.1.4
Cooling, of air by precipitation 2.8
Coriolis force 1.1.1;8.2.3.4
— effect (sea waves) 13.2.1.4
Craddock and Pritchard’s method — minimum temperature 2422
Cumulonimbus forecasting 4.7
Cumulus
— cellular pattern over land and sea 10.3.1.1; 10.3.1.2
— cloud base 4.2.2
— condensation level 4221
— depth of convection 4.5.2
— satellite imagery interpretation 10.3.1
— spread to Sc 4.4.2;103.1.3
— tops 4.2.3
Curvature 1.1.2.3; 8.2.3.2
Cyclogenesis,
— development 8.8.2; 10.5.1.2
— explosive 7.3;10.5
— precipitation 7.3.6
— satellite imagery 7.3.4;10.5
— type 10.5.1.2
D
Darbyshire—Draper graphs (shallow water waves) 13.1.1.2
Daughter cells (Cb) 4.7.7.5
Daytime rise of surface temperature 233
— forecast T, (Callen & Prescott) 233
— Jefferson’s method 232
Deformation 8.1.1
Deposition processes 12.3
Development Ch. 8
— areas 8.23
— blocking 8.4.5
— downstream 843
— level of non-divergence 8.1.2
— PV view 8.8.2
— self 85
— trough disruption 8.44
— upper features 8.4
Dew (icy road forecasting) 2.6.2
Dew point 2.1.1;4.2.2;4.23,43.3.1;5.1; 5.2.1
Dispersion (and air quality) Ch. 12
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Dispersion within the boundary layer

12.2

— flows near fronts 12.2.2.3
— mesoscale 12.2.2.2
— Pasquill stability criteria 12.2.1.1
— plume characteristics 12.2.1.2
— topography 12.2.2.2
Disruption of trough 8.4.4
Diurnal temperature variations in different air masses 22
Diurnal variation, haze 3.9.4
Divergence 8.2
Downdraughts 1.2.2.3;2.8.3;4.7.7;6.2.2.4;6.2.4.2
Downslope winds 1.3.2.1;1.3.3.4
Drizzle forecasting 5.82
Dry intrusion/slot/wedge 7.3.4;7.3.6; 10.5.1; 10.5.1.4
Dry line (severe local storm identification) 4.7.8.1
Dusk temperature — Saunders’ method 24.1
Dust & smoke plumes (imagery) 10.3.6.3
E
Emission, pollutants 12.1.1
— acid rain 12.1.4
— chemical & nuclear releases 12.1.5
— smog 12.1.3
— types 12.1.2
Ensemble forecasting (NWP) 9.5.5
Equivalent temperature 2.1.1
Explosive cyclogenesis 7.3;10.5
F
Factorization (probability forecasting) 11.6
— likelihood 11.6.3
— reliability 11.6.2
Fawbush and Miller — thunderstorm gust estimate 6.2.2.4
Fetch, sea 13.1.1;13.3
File method (visibility forecasting) 3.9.7.1
Fog
— advection 34
— clearance forecasting 3.34;3344
— favourable conditions 332
— formation forecasting 3313
— freezing 2.6.2
— frontal 3.6
— imagery 3.8;10.3.3
— modifying factors 3.3.2:2
— persistence 3343
— physics of formation 331
— point (Craddock & Pritchard) 3:3372
— point (Saunders) 313.3:51
— Potential Index 3335
— radiation, forecasting summary 3.3.3.5
— satellite identification 10.3.3
— types 3271
— upslope 3e5
Fohn 1.3.3.6
Forcing 8.6.1
Forecasting stratus 5.6



Forecasts — probability 11.1;11.2

Freezing rain/drizzie 2.6.2;59.7
Frequency (probability contingency tables) 11.6.1
Friction 1.2.1;1.2.2.1; 1.3.2.10; 8.2.2; 8.2.3.1
Front
—ana 7.1.1
— kata 7.1.1
— split 7.1.3.2
Frontal (and non-frontal) systems Ch. 7
Frontal analysis 7.2
— fog 3.6
— line convection 7.1.6.1
— precipitation 591
— rain bands 7.1.6
— vertical motion 1.1.4.1
— vertical wind shear 1.2.2
— zone 1.1.4;7.2.1
Frontogenesis — frontolysis 7.1.1; 8.6.2
— shearing 8.5
Frontogenetic flow patterns 8.1;8.5.1
Frost, air
— severity 244
— hoar 2.6.2;2.6.2.1;2.9.1
Froude number 1.3.2.1
G
Geostrophic wind 1.11
Gliders, thermal forecasting 433
Global Model (NWP) 9.2;9.5.1
— characteristics 9.4
— comparison with LAM 9.5.2
— output 9.5
— guidance 9.5
— resolution 9.3.1
Gradient wind 1.1.2
Gravity waves 1.3.2
Guidance, improving on 95;11.3
Gusts (and turbulence) Ch. 6
Gusts
— forecasting (strong wind situations; thunderstorms) 6.2.2.3;6.2.2.5
— front (outflow) 4.7.5
— over hills 6.2.2.1
— ratios 6.2.2
— squalls 4.7.6;6.2.3
— wind direction changes 6.2.2.5
H
Haar 5.5.1;5.6.5;5.6.6;5.9.2
Hail 473
Hand’s method (rain/snow) 5.10.1.3
Haze 3.9
— depth 3893
— dispersion 3.9.5
— diurnal variation 394
— occurrence 39.2
— particles 391



— pollution
— synoptic conditions favouring
— visibility forecasting methods

Heat
— island (urban)
— stress
Helicopter icing
Helm Bar
Hills — airflow
Hoar frost
Hodograph
— Frontal identification
— warm & cold advection
I
Icing
— accretion
— airframe
— cloud-type
— engine
— helicopter
— liquid water content
— probability
— ship
— types (hoar, rime, rain-ice, pack-snow)
Imagery
— interpretation, signatures
—IR
— VIS
— water vapour (WV)
Improving forecasts
Infrared (IR) imagery
Instability
— conditional
— indices
— latent
— potential

Instant occlusion
Inversion — capping
Isallobaric

— pattern

— wind
Isentropes

J

James’ rule (Sc)
Jefferson
— instability index

— method for forecasting daytime temperature rise

Jet
— configurations
— core
— cross-section
— development areas
— low-level
— nocturnal

3.1;3.9
3.9.6
3.9.7

2.11

2.10

229241

1.3.3.4

1.32
2.6.2;2.6.2.1;2.9.1
1.1.4

1.1.4

1.14

2.9.1

2.9.2
29'752:9.7.5
293

2912°1

29.5

2.9.7.5
2.9.11

2.9.1

10.2;10.3
10.2.2;10.2.3
10.2.1; 10.2.3
10.2.4

11.3.4
10.2.2;10.2.3

4.1.1
4.7.2
4.1.1
4.1.1
7.1.7.2
1.3.2.8

8.23.3
8.2.313
7.2.1;8.8.2

5.8.2.1

4.7.2
232
1.1.5;7.1
10.4.1.4
1.1.5.1
7.2.1
8.2.3.1
1.2.3
1.2.2.4



— overlapping
— polar front
— subtropical

K

Katabatic winds

Katafront

Kinetic heating (aircraft icing)
Kraus’ rule (Sc)

L
Lapse rates
Layer clouds (and precipitation)
Lee eddies
Lee waves
Lightning
Limited Area Model (LAM), (NWP)
— comparison with MM & GM
— resolution
Line convection
Liquid water content (aircraft icing)
Lows
— heat
—old
— orographic
— polar
— thermal
Lumb, snow predictor

M
Maximum temperature
McKenzie’s method for T,
Mesoscale model

— compared with LAM

— resolution
Mesoscale rain bands
Meridional — extension of trough
Mesoscale convectively complex systems (MCC)
Mesoscale Model (NWP)

— resolution
Meteorological satellites

— visible, infrared and water vapour imagery
Microbursts
Middle Wallop (visibility forecasting method)
Minimum temperature

— air

— Craddock & Pritchard’s method
— McKenzie’s method

— concrete

— grass

— roads

— snow cover influence
MINTRA line (contrails)
Model characteristics — see NWP
Model Output Statistics (NWP)

1.1.5.3
1.1.5.1
1.1.5.2

1:3.3.2

10.4
2:9.2.2
5.8.2.2

1.2.1.1; 1.2.2.2; 2.1; 4.2; 6.2.1.2

Ch.5
1.3.2.1;1.3.2.8; 10.3
1.3.2

4.7.4;10.7

9.249.3

9.5.3

9.3.1

7.1.6.1

29.5

7.4.2.1
7.4.1
7.4.3
7.4.2.2
7.4.2
5.10.1.5

23
24.2.1
9.2
9153
9.3.1;9.5
7.1.6
8.4
4773
9.2
9.3.1
10.1
10.2
6.2.4
3.9.7.2

242

2422

24.2.1

2.5

2.5

254,26

243

5.3.1

9.4
2.12;9.4.4;9.54
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Mountain
— complications (layer-cloud precipitation)
— waves

Multicell convective systems

N
Nocturnal

— jet

— land breeze

— temperature fall
Non-divergence, level of
Non-frontal systems
Normand’s theorem

NWP
— cloud water
— dynamic precipitation
— guidance to interpretation
— phase change
— precipitation
-~ pressure over mountains
— resolution limits
— shower forecasts
— T-bs
— verification
(0
Occlusion
— imagery interpretation
— instant
Omega
— block
— equation
— discussion/interpretation
— Q-vector form
Operational models (NWP)
Orographic
— airflow
— clouds
— enhancement
— uplift
Outflow
P
Parcel method, convective cloud
Persistent fogs
Phase
— locked

— precipitation (NWP)
Plume dispersion models
Polar trough
Potential temperature

— wet bulb
Potential vorticity
Precipitation (and layer cloud)

— cooling of air

— forecast (NWP)

5.9.6
1.3.2.1
4.7.7; 10.5

1.2.2.4
1.3.1.2

24

8.1.2
59.13;7.4
2.1.1;4.2.1

9.3.2.3

9.3.2.3

9.5

9.3.2.2
93.2;94.2,94.3
9.4.6

9.3.1

9.3.2.1

9.4.7

9.5

10.4.1.3
lelE2;

8.4.5

8.6.1
8.6.2
9.1

132

54.2
5.9.5;10.6.2
1.3.2.6; 5.4
4.7.5

4.2.1
3343

8.5.1

913:2.2;

1232

7.4.2.2

2.1.1

2.1.1

8.8

Ch. 5

2.8
9.3.2.1;9.4.2;9.43



— forecasts (probability)
— frontal depressions
— intensities
— layer clouds
— non-frontal
— phase
Pressure gradient
Probability (forecasts)
— area
— average point
— characteristics
— conditional
— forecasts
— interpretation
— practical considerations
— precipitation (PoP)
— Skill Score (PSS)
Progression/retrogression

Q

Quantity of precipitation from layer clouds
Quasi-geostrophic omega equation
— Q vector

R
Rackliff instability index
Radar rainfall measurements
— limitations
— meteorological features
Rain bands
— narrow
— wide
Rain ice
Reliability (forecasts/observations)
— Bias (mean error)
Remote sensing
Retrogression
Rime
Risk of (probability forecasting)
Road surface conditions (forecasting)
— hoar frost
—ice
— site differences
Rope cloud
Rotor streaming
Roughness, surface

S
Salt spray (visibility)
Saunders’ method
— dusk temperature
— radiation fog formation

SCAPE (slantwise convective potential energy)

11.3

S:9:15751
59.1.1

59

5.9.1

0:34252,

1.1

Ch. 11

11.2

11.2
11.3.5.1;11.4.1
11.2

11.3.3

11.1

11.3

11.1.1; 11.3.2; 11.5; 11.6.1
11.4.2.3
8234

5914
8.6
8.6.2

4.7.2

10.6

10.6.1

10.6.2

10.6.2

7.1.6.1

7.1.6.2
2.8.1;2.9.1; 5.9.8
11.4.2.1
11.4.2.1

Ch. 10

8234
2.8.1;29.1
11.3.3
254,26
2.6.2.1

2.6.2

2.6.1

7.1.6.1; 10.4.1.1
1.3.3.5;6.2.2.2
1.2.2.1;6.2.1.2

3.10

241
33.3.1
2.9.10;7.1.5



Sea
— breezes
— swell and waves
Sea waves and surges
Secondary lows
Seeder/feeder mechanism
Sferics (and lightning)
Ship — icing
Ships’ trails (imagery)
Shoreline — wave conditions
Short-wave trough
Shower
— depth for precipitation
— forecasting
— forecasting (NWP)
— intensities
— updraught
— wind shear
Shutts, mountain waves method
Skill (forecasting)
— Probability Skill Score (PSS)
Slantwise convection
Slice tops— convection
Slope/valley winds
Smog
Snow
— drifting
— forecasting criteria (snow/rain)
— high ground
— lying
— synoptic conditions
— thawing
— visibility
Snow and ice cover (imagery)
Spanish Plume
Speed-up at hill crest
Split front
Squalls
Static discharge (towed targets)
~ Steering level, thunderstorms
Storms, severe
Storm surges
Storm Tide Warning Service
Stratocumulus
— formation, dispersal
— physics of formation, dispersion
Stratus
— advection from sea
— base
— clearance
— formation
— satellite identification
— tops
— upslope
Streets, downwind cloud patterns
Sun glint (imagery)
Supercell
Surface boundary conditions (NWP)

1.3.1; 10.3.1.1; 10.6.2; 12.2.2.1
13.1

Ch. 13

7.4.2.2

5.9.5

4.7.4;10.7

2.9.11

10.3.6.2

13.1.2

7.33

452

4.5

9.3.2.1
4522
4.5.1

4.5.3
1.3.2:8
11.4.2.3
11.4.2.3
29.10;7.1.5
4.2.1

1.33

12.1

5.11

5.11.4

5.10

5.11.3
2.4.3;5.11.1; 5.11.2
5.11.1
5.11.6
3.10; 5.11.5
10.3.6.1
4.7.8.1
1.312.5
7.1.3.2
4.7.6;6.2.3
4.7.4.1
4.7.1.1
4.7.8

13.2
13.2.2.1
4.4;103.1.3
5.6; 5.8.1
S.7

5.6.5
5.6.3
5.6.6
5.1
10.3.3
5.6.4
54.1
43.2.1
10.2.1
4.7.74
9313
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Surface wind
Surges, storm
— causes
— forecasting
— frequency and extremes
— negative
— North Sea
— risk areas
Sutcliffe development theory
Swell, sea

— definition
— height
T
Temperature
Temperature — hourly fall by night (Barthram’s method)
Thermal
— advection
— lows
— wind
— maps

— stress, man and animals
Thermals, for gliding
T-¢ constructions

— hourly temperature rise

— convective cloud

— NWP
Temperature Humidity Index (THI)
Thickness
Threat (probability forecasting)
Thunderstorm

— CAPE

— favourable conditions

— forecasting

— MCC systems

— supercells

— vertical wind shear
Tidal currents
Topography, and dispersion
Tornadoes
Trajectories, air
Trough

— disruption

— extension

— meridional extension

— short-wave systems
Trough/ridge amplitude
Turbulence

— aircraft response

— convective

— description

— free atmosphere

— indicators

-— mountain wave

— surface, near

1.2

13.2
13.2.1
13.2.3
13.2.2.3
13.2.2.2
13.2.2.1
13.2.2.4
8.7

1813
13.1.3

Ch.2
24.23

8.6.1

7.4.2
1.1.3.2; 8.1
2.6.2.1
2.10

433

2.1.1

2.3.1

4.1

9.4.7
2.10.2
8.4.1; 8.4.3; 8.5
11.3.3

4.7.7.5
4.7.8.1
4.7.2;4.7.8
4.7.7.3
4.7.7.4
4.7.7.1
13.1.5
12:2.:2:2
6.2.4.1
1.1.2.3
10.4.1.5
8.4.4
8.4.4
8.4.3
7.3.3
8.2

1.2.2.3;6.1.4
6.1.1

6.1.1

6.1

6.1.3.1
1.3:2.1516.2:2.1
1.3.3.5;6.2



U

Unified Model (NWP) 9.2
Updraughts 1.3.2.6;4.3.3
Uplift, orographic 54
Upper trough 8.4.3
Upslope
— stratus 541
— fog 33
Urban
— circulation 2.11
— dispersion of pollutants 12.2
— heat island 2.11
— (and rural) roads 2.6.1.1
A\
Valley winds 1.3.3.3
Varléy — snow predictor 5.10.1.7
Verification
-— accuracy 11.4.2.2
— characteristics 11.4.1
— reliability 11.4.2.1
— scatter diagram 11.4.2.1
— skill 11.4.2.3
Vertical velocities and slope 1.3.2.6
Vertical wind shear 1.2.2
Visibility Ch.3
—- airborne 3.93.1
— changes associated with relative humidity changes 3.9.73
— File fotecasting method 3.9.7.1
— forecasting 3.9.7
— haze 3.9.1,3.9.7
— Middle Wallop forecasting method 39 F2
— precipitation and spray 3.10; 5.11.5
Visible imagery (VIS) 10.2.1
Vorticity 83
— advection 8.3.1;8.4.2;8.6.1.2
— absolute 8.3.1;8.7.2
— equation 8.3.1
— isentropic potential 8.8.2
— local rate of change 8.3.3:8.7.2
— potential 8.8
— Sutcliffe theory 8.7
w
Warm advection 8.4;84.3
Warm fronts
— clouds 5.2.1
-— imagery 10.4.1.2
Water vapour imagery 10.2.4
Waves
— cross-wind cloud patterns 4.3.2.1
— definitions 133
— extreme 13.1.4.4
—— maximum 13.1.4
— sea, deep water 13.1.1.1
— sea, shallow water 13.1.1.2



— set-up 13.2.1.3

— shoreline refraction 13.1.2

— swell 13.1.4.2

— wind 13.1.4.1
Wet bulb

— temperature 211

— potential temperature 2.1.1;5.10.1.4; 7.2.1

— technique for snow/rain forecasting (Lumb) 5.10.1.5
Wind Ch.1

— ageostrophic 8.2

— downslope 1334

-— Fohn 1.3.3.6

— free atmosphere 1.1

— geostrophic 1.1.1

— local 1.3

— near surface 1.2

— rotor streaming 1.3.3.5

— shear 1.1.5.1;1.2.2

— slope and valley 133

— urban 1.3.4; 2.11
Wind chill 1.3.5;2.10
X
X section A

— front 21

— jet development areas; potential vorticity anomalies 8.2; 8.8

i 'A "' il Tl

Y C g
Yachting T

— gusts (wind direction changes) 6.2.2'5 ~F 9]

— gusts during Fastnet Race, 1979 6.2.2.3

#he

y/ Coh i
Z-R relationship (radar reflectivity/drop size) 10.6.1 iy

e
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