Agricultural M eteorology

A branch of meteorology that examines the effects and impacts of weather and climate on
crops, rangeland, livestock, and various agricultural operations. The branch of agricultural
meteorology dealing with atmospheric-biospheric processes occurring at small spatial scales and
over relatively short time periods is known as micrometeorology, sometimes called crop
micrometeorology for managed vegetative ecosystems and animal biometeorology for livestock
operations. The branch that studies the processes and impacts of climatic factors over larger time
and spatial scalesis often referred to as agricultural climatology.

Agricultural meteorology, or agrometeorology, addresses topics that often require an
understanding of biological, physical, and socia sciences. It studies processes that occur from the
soil depths where the deepest plant roots grow to the atmospheric levels where seeds, spores,
pollen, and insects may be found. Agricultura meteorologists characteristically interact with
scientists from many disciplines.

Agricultura meteorologists collect and interpret weather and climate data needed to
understand the interactions between vegetation and animals and their atmospheric environments.
The climatic information developed by agricultural meteorologists is valuable in making proper
decisions for managing resources consumed by agriculture, for optimizing agricultura production,
and for adopting farming practices to minimize any adverse effects of agriculture on the
environment. Such information is vital to ensure the economic and environmental sustainability
of agriculture now and in the future. Agricultural meteorologists also quantify, evaluate, and
provide information on the impact and consequences of climate variability and change on
agriculture. Increasingly, agricultural meteorologists assist policy makers in developing strategies
to deal with climatic events such as floods, hail, or droughts and climatic changes such as global
warming and climate variability.

Agricultural meteorologists are involved in many aspects of agriculture, ranging from the
production of agronomic and horticultural crops, trees, and livestock to the final delivery of
agricultural products to market. They study the energy and mass exchange processes of heat,
carbon dioxide, water vapor, and trace gases such as methane, nitrous oxide, and ammonia,
within the biosphere on spatia scales ranging from a leaf to a watershed and even to a continent.
They study, for example, the photosynthesis, productivity, and water use of individua leaves,
whole plants, and fields. They also examine climatic processes at time scales ranging from less

than a second to more than a decade.



Agricultural Climatology

In general, the study of climate as to its effect on crops; it includes, for example, the
relation of growth rate and crop yields to the various climatic factors and hence the optimum and
limiting climates for any given crop. Also known as agroclimatol ogy.
Biometeor ology

A branch of meteorology and ecology that deals with the effects of weather and climate
on plants, animals, and humans. The principal problem for living organisms is maintaining an
acceptable thermal equilibrium with their environment. Organisms have natural techniques for
adapting to adverse conditions. These techniques include acclimatization, dormancy, and
hibernation, or in some cases an organism can move to a more favorable environment or
microenvironment. Humans often establish a favorable environment through the use of
technology.
Climatology

The scientific study of climate. Climate is the expected mean and variability of the
weather conditions for a particular location, season, and time of day. The climate is often
described in terms of the mean values of meteorological variables such as temperature,
precipitation, wind, humidity, and cloud cover. A complete description aso includes the
variability of these quantities, and their extreme values. The climate of aregion often has regular
seasonal and diurna variations, with the climate for January being very different from that for
July at most locations. Climate also exhibits significant year-to-year variability and longer-term
changes on both a regional and globa basis. The goas of climatology are to provide a
comprehensive description of the Earth's climate over the range of geographic scales, to
understand its features in terms of fundamental physical principles, and to develop models of the
Earth's climate for sensitivity studies and for the prediction of future changes that may result from
natural and human causes.
Crop Micrometeorology

The branch of meteorology that deals with the interaction of crops and their immediate
physical environment.
Micrometeor ology

The study of small-scale meteorological processes associated with the interaction of the
atmosphere and the Earth's surface. The lower boundary condition for the amosphere and the
upper boundary condition for the underlying soil or water are determined by interactions
occurring in the lowest atmospheric layers. Momentum, heat, water vapor, various gases, and

particulate matter are transported verticaly by turbulence in the atmospheric boundary layer and



thus establish the environment of plants and animals at the surface. These exchanges are
important in supplying energy and water vapor to the atmosphere, which ultimately determine
large-scale weather and climate patterns. Micrometeorology also includes the study of how air
pollutants are diffused and transported within the boundary layer and the deposition of pollutants
at the surface.

In many situations, aimospheric motions having time scales between 15 min and 1 h are
quite weak. This represents a spectral gap that provides justification for distinguishing
micrometeorology from other areas of meteorology. Micrometeorology studies phenomena with
time scales shorter than the spectral gap (time scales less than 15 min to 1 h and horizontal length
scales less than 2-10 km). Some phenomena studied by micrometeorology are dust devils,
mirages, dew and frost formation, evaporation, and cloud streets.

Ecosystem

An ecosystem is a complete community of living organisms and the nonliving materias
of their surroundings. Thus, its components include plants, animals, and microorganisms; soil,
rocks, and mineras; as well as surrounding water sources and the local atmosphere. The size of
ecosystems varies tremendously. An ecosystem could be an entire rain forest, covering a
geographical area larger than many nations, or it could be a puddie or a backyard garden. Even
the body of an animal could be considered an ecosystem, since it is home to numerous
microorganisms. On a much larger scale, the history of various human societies provides an
instructive illustration as to the ways that ecosystems have influenced civilizations.

Weather Observations

The measuring, recording, and transmitting of data of the variable elements of weather. In
the India the National Data Centre (NDC), a division of the India Meteorological Department
(IMD), has as one of its primary responsibilities the acquisition of meteorological information.
The data are sent by various communication methods to the NDC of IMD. At the Center, the raw
data are fed into large computers that are programmed to plot, analyze, and process the data and
also to make prognostic weather charts. The processed data and the forecast guidance are then
distributed by specia National Weather Service systems and conventional tel ecommunications to
field offices, other government agencies, and other stake holders. They in turn prepare forecasts
and warnings based on both processed and raw data. A wide variety of meteorologica data are
required to satisfy the needs of meteorologists, climatologists, and users in marine activities,

forestry, agriculture, aviation, and other fields.



Weather forecasting and prediction

Processes for formulating and disseminating information about future weather conditions
based upon the collection and analysis of meteorological observations. Weather forecasts may be
classified according to the space and time scale of the predicted phenomena. Atmospheric fluctuations
with alength of less than 100 m (330 ft) and a period of less than 100 s are considered to be turbulent.
The study of atmospheric turbulence is called micrometeorology; it is of importance for understanding
the diffusion of air pollutants and other aspects of the climate near the ground. Standard
meteorological observations are made with sampling techniques that filter out the influence of
turbulence. Common terminology distinguishes among three classes of phenomena with ascale that is
larger than the turbulent microscale: the mesoscale, synoptic scale, and planetary scale.

The mesoscale includes all moist convection phenomena, ranging from individual cloud cells
up to the convective cloud complexes associated with prefrontal squall lines, tropical storms, and the
intertropical convergence zone. Also included among mesoscale phenomena are the sea breeze,
mountain valley circulations, and the detailed structure of frontal inversions. Most mesoscale
phenomena have time periods less than 12 h. The prediction of mesoscale phenomena is an area of
active research. Most forecasting methods depend upon empirical rules or the short-range
extrapolation of current observations, particularly those provided by radar and geostationary satellites.
Forecasts are usually couched in probabilistic terms to reflect the sporadic character of the phenomena.
Since many mesoscale phenomena pose serious threats to life and property, it is the practice to issue
advisories of potential occurrence significantly in advance. These “watch” advisories encourage the
public to attain a degree of readiness appropriate to the potential hazard. Once the phenomenon is
considered to be imminent, the advisory is changed to a “warning,” with the expectation that the
public will take immediate action to prevent the loss of life.

The next-largest scale of weather events is called the synoptic scale, because the network of
meteorological stations making simultaneous, or synoptic, observations serves to define the
phenomena. The migratory storm systems of the extratropics are synoptic-scale events, as are the
undulating wind currents of the upper-air circulation which accompany the storms. The storms are
associated with barometric minima, variously called lows, depressions, or cyclones. The synoptic
method of forecasting consists of the simultaneous collection of weather observations, and the plotting
and analysis of these data on geographical maps. An experienced anayst, having studied several of
these maps in chronologica succession, can follow the movement and intensification of weather
systems and forecast their positions. This forecasting technique requires the regular and frequent use
of large networks of data.

Planetary-scale phenomena are persistent, quasistationary perturbations of the global

circulation of the air with horizontal dimensions comparable to the radius of the Earth. These



dominant features of the general circulation appear to be correlated with the major orographic features
of the globe and with the latent and sensible heat sources provided by the oceans. They tend to control
the paths followed by the synoptic-scale storms, and to draw upon the synoptic transients for an
additional source of heat and momentum.

Numerical weather prediction is the prediction of weather phenomena by the numerical
solution of the equations governing the motion and changes of condition of the atmosphere. Numerical
weather prediction techniques, in addition to being applied to short-range wesather prediction, are used
in such research studies as air-pollutant transport and the effects of greenhouse gases on global climate
change.

The first operational numerical weather prediction model consisted of only one layer, and
therefore it could model only the temporal variation of the mean vertical structure of the atmosphere.
Computers now permit the development of multilevel (usually about 10-20) models that could resolve
the vertical variation of the wind, temperature, and moisture. These multilevel models predict the
fundamental meteorological variables for large scales of motion. Global models with horizontal
resolutions as fine as 125 mi (200 km) are being used by weather services in several countries. Global
numerical weather prediction models require the most powerful computers to complete a 10-day
forecast in areasonable amount of time.

Research models similar to global models could be applied for climate studies by running for
much longer time periods. The extension of numerical predictions to long time intervals (many years)
requires a more accurate numerical representation of the energy transfer and turbulent dissipative
processes within the atmosphere and at the air-earth boundary, as well as greatly augmented
computing-machine speeds and capacities.

Long-term simulations of climate models have yielded simulations of mean circulations that
strongly resemble those of the atmosphere. These simulations have been useful in explaining the
principal features of the Earth's climate, even though it is impossible to predict the daily fluctuations
of weather for extended periods. Climate models have also been used successfully to explain
paleoclimatic variations, and are being applied to predict future changes in the climate induced by
changes in the atmospheric composition or characteristics of the Earth's surface due to human
activities.

Surface meteorological observations are routinely collected from a vast continental data
network, with the mgjority of these observations obtained from the middle latitudes of both
hemispheres. Commercial ships of opportunity, military vessels, and moored and drifting buoys
provide similar in-place measurements from oceanic regions. Information on winds, pressure,
temperature, and moisture throughout the troposphere and into the stratosphere is routinely collected
from (1) balloon-borne instrumentation packages (radiosonde observations) and commercial and

military aircraft which sample the free atmosphere directly; (2) ground-based remote-sensing



instrumentation such as wind profilers (vertically pointing Doppler radars), the National Weather
Service Doppler radar network, and lidars; and (3) specia sensors deployed on board polar orbiting or
geostationary satellites. The remotely sensed observations obtained from meteorological satellites
have been especialy helpful in providing crucial measurements of areally and vertically averaged
temperature, moisture, and winds in data-sparse (mostly oceanic) regions of the world. Such
measurements are necessary to accommodate modern numerical weather prediction practices and to
enable forecasters to continuously monitor global storm (such as hurricane) activity.

Forecast products and forecast skill are classified as longer term (greater than 2 weeks) and
shorter term. These varying skill levels reflect the fact that existing numerical prediction models such
as the medium-range forecast have become very good at making large-scale circulation and
temperature forecasts, but are less successful in making weather forecasts. An example is the
prediction of precipitation amount and type given the occurrence of precipitation and convection.
Each of these forecasts is progressively more difficult because of the increasing importance of
mesoscal e processes to the overall skill of the forecast.

Nowecasting is a form of very short range weather forecasting. The term nowcasting is
sometimes used loosely to refer to any area-specific forecast for the period up to 12 h ahead that is
based on very detailed observational data. However, nowcasting should probably be defined more
restrictively as the detailed description of the current weather along with forecasts obtained by
extrapolation up to about 2 h ahead. Useful extrapolation forecasts can be obtained for longer periods
in many situations, but in some weather situations the accuracy of extrapolation forecasts diminishes
quickly with time as aresult of the development or decay of the weather systems.

Forecasts of time averages of atmospheric variables, for example, sea surface temperature,
where the lead time for the prediction is more than 2 weeks, are termed long-range or extended-range
climate predictions. Extended-range predictions of monthly and seasonal average temperature and
precipitation are known as climate outlooks. The accuracy of long-range outlooks has aways been
modest because the predictions must encompass a large number of possible outcomes, while the
observed single event against which the outlook is verified includes the noise created by the specific
synoptic disturbances that actually occur and that are unpredictable on monthly and seasona time
scales. According to some estimates of potential predictability, the noise is generally larger than the
signal in middle latitudes.
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Mission

Mist

Mitigation
Mixing length
Mixing ratio
Modelling
Moderate
Moderating
Moderation
Modified

Moist

Moisture

Moisture adjustment factor(MAF):

Moisture holding capacity
Moisture laden air
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Molten

Monitoring
Monochromatic
Monograph
Monsoon active
Monsoon weak
Monsoon strong
Monsoon vigorous
Monsoon breaks in
Monsoon Genesis
Monsoon sets in
Monsoon withdrawn

Morphology
Multinomial
Multiple
Multivariate
Muslin
Mutually

N

Nadir

Nautical almanac
Nautical mile
Nephanalysis
Nephoscope
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Net work

Network analysis
Nimbostratus
Nimbus
Noctilucent clouds
Nocturnal radiation
Nodal

Node

Nomogram
Normal
Normalisation

Northwesters, nor’-wester

Notation
Nowcasting
Nozzle

Null point

O

Observation
Observed
Observer
Obsolete
Occasional (Rain)
Occluded

Octa

BNIG

cad fageryor
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Octal

Octant

Off and on
Onset
Opacity
Opaqgue
Operational
Optical
Optimization
Optimum
Orbit
Orthogonal
Osmosis
Outflow
Outlook

Out of phase
Output

Oval
Overcast
Overhaul
Overhead
Overlay
Over shoot
Ozonosphere

h&l
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JUREIT
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P

Pack

Package

Pad

Pamphlet

Pan
Parametric
Parameter
Partly
Part-time
Payload
Pattern
Pencil of light
Pointer
Polarisation
Pollen
Pollutant
Pollution
Porosity
Porous

Post flight
Postulate
Power function
Power spectrum
Practical
Practical application
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Practically stationary
Pressure change/departure
Pressure gradient force
Prevalent/prevailing
Previous

Primitive

Principle

Principal

Priority

Probability

Probable

Profile

Prognosis

Prognostic
Propagation

Pseudo

Pseudo Adiabatic
Psychrometer

P.T. Anemogram
Pyrometer

Probable max.precipitation

Q

Qualitative
Quantile
Quantitative precipitation :

T RR
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Quarternary
Quarter

Quartile
Quasi-biennial
Quick look display
Quiescent
Quotient

R

Rack
Radiation

Radioactivity
Ufdeadr

Radiometer

Radio Reporting Raingauge
Radwin(Radar wind)
Rainbow

Rainy weather
Rain/Rainfall

Rain/Rainfall abnormal
Rain/Rainfall above normal
Rain/Rainfall artificial
Rain/Rainfall blinding
Rain/Rainfall continuous
Rain/Rainfall convective
Rain/Rainfall deficient
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Rain/Rainfall distant
Rain/Rainfall excess
Rain/Rainfall frontal
Rain/Rainfall heavy
Rain/Rainfall Intermittent
Rain/Rainfall isolated
Rain/Rainfall light
Rain/Rainfall local
Rain/Rainfall moderate
Rain/Rainfall occasional
Rain/Rainfall rather heavy
Rain/Rainfall scanty
Rain/Rainfall scattered
Rain/Rainfall torrential
Rain/Rainfall very heavy
Rain/Rainfall very light

Rain/Rainfall widespread :

Rainfall distribution
Rainfall runoff relation
Rainfall shadow region
Raingauge

Rainspell

Rainsquall

Rain storm

Rainy day

Rake

Random sampling
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Real time
Recorder
Reflectivity
Refraction
Refractive index
Refractivity
Regional
Register
Regulation
Remote control
Research
Reservoir
Resource
Response
Resultant
Revolution
Rime

Root mean square
Rough weather

S

Salinity

Sample

Sampling distribution
Sampling error

Sand storm
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Rerex, srfirera
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SECRE|
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Satellite derived
Satellite instruction

television experiment(SITE)
Saturated vapor pressure

Saturation

Scanner

Scatter diagram
Scattered

Scattering
Scheduled hour
Scheduled operation
Scientific coordinator
Scotch tape
Scraper

Screening

Screening committee
Screw driver

Screw gauge

Sea breeze

Sea fog/ice

Sea level/surface
Search light

Season

Seasonal

Seasonal low

Seasonal fluctuation/variation :

Seasoning
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Section

Seepage

Segment
Semilogarithmic
Sensible heat
Sensitivity

Sequence

Sequential numbering
Setting

Setting time

Set up

Severe cyclonic storm
Severe weather warning
Shadow zone

Sharp edged

Sheet ice

Sheet lighting

Shift

Shift register
Showers

Showers light
Showers heavy
Signal

Site

Skin evaporation

Skin radiation/wave
Sleet
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Slip

Slip ring
Slope

Smog

Smoke
Smooth curve
Snow

Snow ball
Snow blindness
Snowdrift
Snowfall
Snow flakes
Snow line
Snowstorm
Soak pit

Soil moisture
Solar constant
Solar energy
Solarigram
Solar system
Solid angle
Solidification
Solstice
Solubility
Solute
Solution
Solvent
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Sonic
Sophisticated
Sounding balloon
Sources
Southward
Spanner

Spatial variation
Specimen
Spectral analysis
Spectrometer
Spectrum

Spool

Spooling
Sporadic

Spring

Spurious

Squall line
squally weather
Stagnation
Standardisation
Standard normal variate
Stationary

Station correction magnitude

Steady flow
Steady state
Stevenson screen
Stockastic
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VNI, 3R, RR

I NS YRHAT
S IRCRIN IR

Qg TN, WRITg 3TaveqT
PPRSRNII]



Stock card

Store & forward
Stream lines

Strip chart recorder
Sub arial

Sub division

Sub normal

Sub script

Sub scripted variable
Subsidence
Subsidiary

Sub sall

Sub surface
Subterranean
Subtropical
Sultriness sultry
Summer

Sunlight

Sunny weather
Sunshine

Sunspot

Sunstroke
Supersonic
Supplementary
Surface drainage
Surface observation
Surface tension

AT

kNG

RIEPIRE]
9 Ud IR0
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SEVE
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SUTH
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Sweat l0ss

Swell

Symbol
Synchronous
Synchronisation
Syncline
Synopsis
Synoptic
syntax(computer)

T

Table

Tabulation

Tail wind

Tear fault

Technical

Technigque

Teleprinter
Temperature profile
Temperature Minimum
Temperature Maximum

Temperature Highest max./min.:
Temperature Lowest max./min. :

Temporal
Tendency
Tephigram

RICHCIR

FHIfel, HETARAT
PRIED

qHBIAD el
FHDBTAT, JedhleT

SIREIR]
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Rife®, amie
Rreeard, sreg Ao

IRUfl, ged
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Terminal

Terminal velocity
Terminology
Terrain

Terrestrial radiation
Test of significance
Test report
Thermionic emission
Thermister
Thermo couple
Thermodynamic
Thermogram
Thermograph
Thermo reminant
Thermostat
Thickness
Threshold
Throughput
Thunder cloud
Thunder shower
Thunderstrom
Topical
Topography

Trace

Tracing

Track

Timer
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Time setting
Trade wind
Trajectory
Transducer
Transient
Transparent
Transpiration
Transponder
Transposition
Trend

Triple point
Trochoidal
Tropical revolution storm
Tropic of cancer
Tropic of Capricorn
Tropics

Trough
Truncation error
Truth table
Turbidity
Turbulence
Turbulent
Twilight

Type

Typical
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FIEESN
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U

Ultra high frequency(UHF)
Ultra sonic
Ultraviolet
Unbalanced
Unbiased

Under estimate
Uniform
Unprocessed data
Unsaturated
Unsettled weather
Unstable/unsteady
Unsymmetrical
Update

Updraft

Upper wind
Upslope

Upstream

Up thrust

Vv

Valuation
Vaporimeter
Vaporization
Vapour pressure
Vapour transfer

SISEEIE
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A
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SEIE, SHdrg
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Variability
Variance

Variant

Variation
Varistor
Vegetation cover
Vent
Ventilization
Vertex

Vertical

Very high frequency(VHF)
Viewfinder
Vigorous

Violent

Virtual

Virtual height/temperature
Visual range
Volatile

Volt meter
Voluminous
Vortex
Vulnerable

W

Waiting time
Waste land

gRafadr
TR0
gRad

fafaegar, uRad= faamm

IR, TRRGH
CEESINESIERL]
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THATPRT




Water balance
Water bath
Water body
Water budget
Water content
Water-cooled
Water cycle
Water deficient
Water fall
Waterfed
Water flow
Water level
Waterlogged
Water proof
Watershed
Water spout
Water table
Water vapour
Wave length
Wavelet
Weather
Weather cloudy
Weather cold
Weather disturbed
Weather dry
Weather hot
Weather rainy

——

STl et

STT-HIEDT, SToT-3 b
STATeRI

SRR
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Weather stormy
Weather sunny
Weather chart
Weather cock
Weathered
Weathering
Weather lore
Weather satellite
Weighted average
Weightlessness
Well marked
West ward

Wet bulb

Wet spell

Wide spread
Wind

Wind backing
Wind upper
Wind veering
Wind zonal

Wind chill

Wind component
Wind finding radar
Wind force
Winter solstice
Woodland
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Workability
Working

Working condition
Workmanship
Workshop

LSEZUING
CAREAR]

EISECERI]|
BRI
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World meteorological organisation(WMO):fa=a B9 fasi= diTeH

World weather watch(WWW)

Worldwide

Y

Yield

Z

Zenith

Zero correction/error
Zodiac

Zoom transfer scope
Zone

Zone frigid

Zone temperate
Zone tropical

Zonal (index/mean)

Zonally symmetric circulation :
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