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Abstract- In this study, impact of different meteorologigarameters and their inter-relationship with obseérv
values of pan evaporation at Udham Singh Nagaridisituated in theTarai region of Uttarakhand were
analyzed on the basis of 22 years (1991-2012) ibf deeteorological data recorded at G.B. Pant Ursifg of
Agriculture & Technology, Pantnagar. For conductitige analysis, daily observed values of different
meteorological parameters like maximum air tempeeafTmax), minimum air temperature (Tmin), maximum
relative humidity (RHmax), minimum relative humigdi{RHmin), rainfall amount (RA), sunshine duration
(SH), and wind velocity (WV) were considered aseipendent variables, whereas, pan evaporation (Ees)
taken as dependent variable. Daily values of olesemeteorological parameters and Epare grouped
together to get their respective values for all 8dWs and 12 months in accordance with CWS-1 format
suggested by IMD, Pune with aim to identify clincatariables which can predict Epiirly accurately on both
weekly and monthly basis and it was found that pestormance indicators for predicting Epan bothnarekly
and monthly basis are maximum relative humidityofeed by wind velocity, maximum air temperature and
sunshine hours. It was also found that Epan vatumeboth weekly and monthly basis can be predictédlyf
accurately afrarai region of Uttarakhand.

Index Terms- Pan evaporation prediction; meteorological pararaete

1. INTRODUCTION types of available evaporation pans and tanks, U.S.
Knowledge about variation and magnitude oWeather Bureau Class “A” pan evaporimeter is most
evaporative losses is needed in assessment wiflely used throughout the world which is a circula
irrigation efficiency of existing projects, cropeyil pan made of galvanized iron, 21 c¢m in diameter and
forecasting model, ecosystem modeling, irrigatio@5.5 cm deep, mounted on an open wooden platform
management, planning and management of watéb cm above the soil surface [1, 2] is the standard
resources, preparation of river forecastspstrument used for such observations in India. The
quantification of deep percolation losses undegpan evaporation data is very useful in estimating
existing water management practices, reservo@ivapotranspiration (from agricultural crops) and
design, river flow forecasting, water balancdosses (from reservoirs and lakes) as it combines
computation, water supply requirements of proposegtcumulated effect of all meteorological parameters
irrigation projects etc. Irrigation can substaifyia and, thereby, it can be used as a climate indesafor
increase crop yields, but its scheduling is based garticular region.
evaporation estimates. Knowledge of evaporation
from soil is also essential fo_r ar_1a|yzmg waterlnaks 2> MATERIALSAND METHODS
at the land surface that is important to calculaté
drainage requirements for preventing water logginghe meteorological data on daily basis for air
and removing enough water from the root zone ttemperature (maximum and minimum), relative
enhance crop production [3]. humidity (maximum and minimum), wind velocity,
sunshine duration, pan evaporation and rainfallewer
The term, “Evaporation” is simply defined as theacquired for a period of twenty-two years (1991-
process of transfer of water vapour from liquid o2012) from meteorological observatory stationed at
solid state into the gaseous state through thesfean Crop Research Centre of G.B. Pant University of
of heat energy and from water surface due tAgriculture & Technology, Pantnagar situated in
concentration gradient of water vapour in the watefarai region of Uttarakhand. The study area is lies in
surfaces and air stream. Being evapotranspirasion Tarai belt of the Himalayas and has a sub-humid
difficult to measure directly, atmospheric evapwet subtropical climate with three distinct seasondas
demand is often estimated by observing evaporatimummer (March to June), a very wet rainy season
rate in “Evaporimeters” or “open pans”. Among many(July to October), and a cold winter (November to
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February). The annual total rainfall in the studseeis
about 1400 mm and eighty percent of this occurs
during period from June to September. July and

. o Monthly basis

Qfeggﬁteg{ ?n‘(’)"ﬁtt:]essglf?ﬁgt;ja"r‘fh”e November and AT Epan = 8.0913 +0.4301Tmax 0.8839

Epan = 0.5519 + 0.2449Tmin 0.6585
The daily observed values of all observed Epan = 27.2632 - 0.2669Rngx 0.9485
meteorological parameters were converted to formEP2N = 9.0453 - 0.0856RHmMIN 0.4473
SMWs and months by following CWS-1 format_EPan=_4.4549 + 0.0547RA 0.1126
suggested by Indian Meteorological Department, PunéEPan = - 3.1419 + 1.0843SH 0.8835
and by considering Epan values as dependent variahfEPan = - 1.9416 + 5.2683WV 0.9129
and other meteorological parameters (individuatigt a Epan =19.9688 - 0.2316Tmax +
collectively) as independent variables, inter- 0.3138Tmin - 0.1284RHMax - | o gg09
relationship between them on weekly and monthly 0.0864RHmiIn + 0.0009RA - '
basis were deduced by doing simple linear regrassio 0.0590SH + 1.5594WV

Epan = pan evaporation (mm/day), Tmax = maximum air
temperature (°C), Tmin = minimum air temperatu@)(RHmax =
maximum relative humidity (%), RHmin = minimum réle
3. RESULTSAND DISCUSSIONS humidity (%), RA = rainfall amount (mm), SH = suirsh duration

. Lo (hours), WV = wind velocity (m/sec), r = correlatiooefficient.
From regression models developed for predicting pan

evaporation values and correlation coefficients fogom Table 1, it is also evident that average Epan
average weekly and monthly values (Table 1), it i§ajues are inversely related with relative humidity
evident that weekly and monthly values of Epan Cafinaximum and minimum) on both weekly and
be fairly accurately predicted with maximum relativ monthly basis. On weekly basis, an increase in one
humidity followed by wind velocity and maximum air ynjt of these parameters will result in decrease in
temperature as they are very highly correlated witRpan value to the tune of 0.2589 mm/day and 0.0861
observed Epan values which signifies that the%m/day respectively, whereas, on monthly basis,
meteorological parameters plays very important ro'Epan values will get decreased by 0.2669 mm/day and
in predicting Epan values, whereas, meteorologicg) 0856 mm/day respectively. From analysis, it can b
parameters namely, maximum air temperaturgoncluded that best index for predicting pan
sunshine duration and wind velocity are found Wgh'evaporation on both weekly and monthly basis are
correlated for predicting Epan values. It is al$8C gpserved values of maximum relative humidity
from analysis that with an increase of one unit ofp|lowed by wind velocity, maximum air temperature

maximum air temperature, minimum air temperaturéyng sunshine hours at Udham Singh Nagar district.
rainfall amount, sunshine duration and wind velpcit
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