
AIR TEMPERATURE PROFILES BY MICROWAVE TECHNOLOGY

MTP 5
State of the art microwave radiometer
All-weather operation
Reliable performance
Fast response time
Passive measurement

Ideal for air pollution and climatology studies
Wide operating temperature range
Self-calibrating
Low operating costs
Very low environmental impact



MTP 5 data are useful for scheduling releases from industrial 

processes and as inputs to computer models that predict the 

dispersion of gasses deliberately or accidentally released.

Other applications include:

..stations and petrochemical facilities

Choice of Instrument

form the heart of MTP 5.

information. The data is stored and profiles are displayed 

Measurement principle

Models

MTP 5 is a family of instruments sharing design features and 

formats. The choice of model depends on the application and 

the measurement location characteristics.

Introduction

There are a number of applications in meteorological and 

environmental sciences where it is desirable to measure the 

temperature of the atmosphere in the 1000 m closest to the 

ground. This is part of the Planetary Boundary Layer (PBL). As 

altitude increases the air temperature falls with a theoretical 

‘Adiabatic Lapse Rate’ of approximately 6.5 °C per 1000 m, but 

this rate is influenced by a number of factors.

particulates tend to rise into the atmosphere and disperse. 

Many industries 

Temperature profiles are an essential input for accurate plume 

and dispersion modelling.

The MTP 5 family of instruments from Kipp & Zonen is 

 MTP 5 emits no radiation and 

easily transported to different locations. Typically the instrument 

the roof of a building. The instrument is connected to a PC 

automatically in all conditions in real time.

Applications

MTP 5 has important applications in the monitoring of urban air 

forecasting and for aiding the process of issuing public 

information.

changes in atmospheric conditions originate.



A temperature inversion, typically in the early morning, the 

gasses and aerosols are trapped close to the ground.

During the day the profile becomes adiabatic as the gasses and 

aerosols escape to higher levels.

The temperature field display and the temperature profile
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MTP 5-H is the original member of the family. It makes measurements 

up to 600 m above the instrument and gives the same performance 

in all weather conditions. It is compact and operates from 12 VDC 

(a bench-type AC-DC power supply unit is included). The rotating 

scanner assembly is protected by a special Teflon™ cover that has 

very good microwave transmission. The cover sheds precipitation 

and allows compensation for dirt during the self-calibration. A high 

accuracy ambient temperature sensor forms part of the 

self-calibration system. A mounting frame is included, and cables 

for the temperature sensor, power and RS 232 data communication 

to a PC (not included).

Typically temperature inversions that cause bad air quality 

events occur well below 600 m, if they are higher than this there 

is not normally a problem.

Altitude resolution is 50 m and the temperature accuracy is 

±0.5 °C or better. The field of view is a 3 ° cone. The only routine 

maintenance is to periodically clean the Teflon™ scanner cover. 

MTP 5-H is ideal for use in urban environments and at airports 

and operates from -40 °C to +50 °C.

MTP 5-HE was developed for locations where the urban / industrial 

area lies in a valley or close to mountains and inversions up to 

1000 m can cause problems.

In order to measure to 1000 m a more sensitive and narrower 

bandwidth design of microwave radiometer is used and the 

frequency is slightly shifted to ‘see’ further in the atmosphere. A 

consequence of this is that the altitude resolution and the 

temperature accuracy are not quite as good as the MTP 5-H and 

there is some reduction in accuracy in heavy rain or fog.

MTP 5-P (POLAR) uses the same microwave radiometer and 

electronics as the MTP 5-H.  However, it is designed to provide 

much improved altitude resolution, down to 10 m in the first 100 

m range.  This is important for measurements over snow and ice, 

where temperature gradients can be very steep over small height 

increments. Similar effects can be observed over desert surfaces.

To achieve this improved resolution a much narrower field-of- 

view is required, 1 ° or less.  A larger capture area is therefore 

needed in order to maintain the signal-to-noise performance.  A 

parabolic dish antenna has the radiometer attached directly to it 

and is rotated in very small angular steps. The Teflon™ cover 

does not rotate, therefore dirt is not compensated for and the 

cover must be kept clean.

The housing of MTP 5-P is much larger than that of MTP 5-H and 

MTP 5-HE and is designed for operation in typical Polar 

conditions, as encountered in the Arctic and Antarctic.

WINDOWS™ SOFTWARE runs on a PC connected to the MTP 5 and 

controls system configuration, measurement, data storage, 

processing, diagnostics and auto-calibration. The data is stored 

as daily ASCII files for easy export to spreadsheets. After each 

scan, a graph of the temperature profile is shown on-screen. Daily 

graphs of temperatures can also be displayed.




