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Prediction of soil temperature using artificial neural networks

R. K. GEORGE', 5. RAMMOHAN', M. 5. KULSHRETHA, A, M., SHEKH
AND H. JAITA '
Department of Agril. Meteorology, GAUL Anand 388 110,
'"Department of Applied Mathematics, M. 5. University, Baroda.

ABSTRACT

Artiticial neural networks are distnbuted and parallel computational algarithms,
whith have bean efficiently used, in various practical prablems. The relatianship
batween air temperatures at 1-meter height above ground and surface soll temperatures
racorded at Land Surface Process Experiment (LASPEX) held at Anand during the
yvenr 1997 was studied using 8 multi layer perceptron neural natwork. Here tha input
s@l 1g air temperatere recorded at avery minute and output 15 the corresponding soll
ternpearature. The effect of air temperature on  soil temperature 15 modelled by a
natwork, which is trained by back propagation algonthm with a momentum tarm,
The Network Is capable of predicting the soil temperature for a given air temperature,

Rey words ;: Neural network, Soil temperuture prediction.
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Distribution of soil moisture at the LASPEX-97 sites

M. N. PATIL, S. 5. PARASNIS AND K. G.VERNEKAR
Indian Insttuie of Tropical Metcorology, Pashan, Pune-41 1008

ABSTRACT

Doepth profiles of soil moisture measurad at LASPEX-37 stations were examined
tor the shon-term and seasonal changes. The analysis suggested that although the
haurly and day to day variation in soil moisture (volumaetric) was within 1-2%. a
ramarkable change in tha distribution of soil moisture was noticed at seasonal scale,
Soil molsture profiles showed different characteristics for the ditferent stations, The
results waore explaingd in relation to soil properties of the region concernad,

Keywords: LASPEX-97, Soil moisture, Soil properties
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Estimation and validation of roughness length, surface temperature
and sensible heat flux computed from remote sensing (Wil'S and
NOAA/AVHRR) data

R. K. GUPTA, T. 5. PRASAD AND D. VIJAYAN
National Remaote Sensing Agency, Hyderabad - S00037, [ndia,

ABSTRACT

For computation of Land Surface Processes on regional/global basis for Genaeral
Circulation Modals, a feasible option is the use of satellite data, In this study roughness
langth was estimated from NOAAJAVHAR data ond IRS-1C/WIFS data. Surfsce
tempaerature and sensibile heat flux were estmated from NOAAAVHRBR data. The results
were compared with ground/tower-based methods. Roughness length estmatad using
cirgular average mathod with application of ferch distance concept produced good results.
Caonsistency check was performed for estimated surface temperature. Sensible hoat fux
astimated trom NOAA/AVHRAR data matched closely with the ground measurements.

Key words: Remote sensing, Roughness length, Surface temperature, Sensible
heat flux, NOAAJAVHRR, WiFS
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Validation of land surface parameters in NCMRWF model with
LLASPEX dataset

E. N. RAJAGOPAL
NCMRWE, Mausam Bhavan Complex. Lodi Road. New Delhi - 110 003

ABSTRACT

In tha tirat part of this study the LASPEX data for the IOP of May, July,
Septembear and December 1997 was used for validation of LSP parameters in the
MCMBWF global model, In general, global model’s predicted patterns of tamparaturas,
Huxas and wind speeds are similar to be ebserved, The maximas and minimas ara not
predicted wall. In the second part of this study, an attempt was mada to run a single
column LSP model of NCMRWF in a stand-alons mode with available surface paramators
in LASPEX dataset. The results of 1-d model simulation are encouraging

Key woards: NCMRWF model, LASPEX data, 1-d model
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Planetary boundary layer structure during February and May, over
a semi-arid station - A numerical simulation

A. K. DAS, U. C. MOHANTY®, A.N. V. SATYANARAYANA
AND A, SARKAR'
Centre Tor Atmospheric Sciences, T, Hauz Khas, New Delhi - 110016
' Modi Collége of Engincening and Technology, Lakshamangarh, Sikar, Rajasthan

ABSTRACT

Two-dimensional version of a high-resolution non-hydrostatic moesoscala modal
namely ARPS (Advanced Regional Prediction System) was used to simulate the
Planatary Boundary Layer (PBL) processes over a semi-arid region of western India.
Intensive observational data during two different seasons viz. winter and summar
(February and May] wera collocted from the Land Surface Processas Experiment
(LASPEX-97), conducted at Anand (22°35'N, 72°55'E} during 1997 aver Sabarmati
Basin Gujarat. A comparative study of three subgrid-scale turbulence paramatarization
schemes was conductled to find out the most suitable scheme. The modal genarated
vartical profiles (zonal and mendional wind components, potential temperature and
specific humidity) were validated against avallable obsarvations bringing out the
significant characteristics of tharmal structure and circulation pattern in the PBL.
Diurnal variation of surface and soll temperatura, nel radiation, sensible, latent and
0il heat flux distinguish the surface response dunng two differant seasons, Besides,
the study of temparal variation of turbulent kinetic energy {TKE) from model simulation
facilitates the understanding of the characteristics of the PBL structure.

Key words : PBL, TKE, ARPS, Numerical Simulation
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Simulation of boundary layer parameters using one dimensional
atmospheric houndary laver model

5. 5. PARASNIS, M. K. KULKARNI AND J. 8. PILLAI
Indian Instituie of Tropical Metearology, Pashan, Pune 411 008

ABSTRACT

Simulation of atmospheric boundary layer paramaeters has been carriad oul
using the observations collected at Anand.Khandha, Sanand and Derol for two
ditferent periods during the Land-Surface Experiment in the year 1997 using the
ono-dimangional atmospheric boundary layer model. This is 8 combination of o
boundary layer model and a two layer sol model. The pilot balloan wind abservations
collected at Arnej, Khandha and Derol have been used to obtain the vertical velogity
component required as an input for the 1-d model, The boundary layer height shawed
prograssive incraase with time, The maximum height was attained at 1300 hours,
whilch was attributed due mainly to the streng surface heating, and convective
activity, The boundary layver height decreased rapidly to its initlal value of 400 m at
1700 hra. The results are discussed.

Key words : Boundary layer, Modelling, Land surface processes.
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Comparison of PBL structure between pre-monsoon and monsoon
season at Anand during 1997

P.SEETARAMAYYA, A. TYAGI', 5. G.NAGAR. B.S. MURTHY
Indian Institute of Tromcal Meteorology, Pashan, Pune-411008
" Air Force Station, Pune-411032

ABSTRACT

Planetary boundary layer (PBL) structure during two contrastmy months of
May and July at Anond (Gujarat, India) represanting dry and hot pra-monsoon and
humid -cool monsoon season respectively based on LASPEX 97 data is discussed. In
May, the growth of boundary layer is primarily governed by surface insclation wharoas
in July surface insolation as well as cloud processes contribute to its growth,

Key words : PBL struchare, LASPEX-, Conserved variable analysis
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Impact of the parameterization schemes in simulation of boundary
layer structure at Anand using GCM and validation with
LASPEX data

S. BASU
NCMRWE, Mausam Bhawan Complex, Lodi Road., New Delhi - 110 003

ABSTRACT

A global spectral model [TEOL18! that is cperational at NCMBWEF is utilized to
study the structure of the boundary layer over the semi arid region of Anand. Various
aspoects of the boundary layer parameters are studied that include tha evalution of vartical
prafiles of various metecrological parameters, diuenal variation of boundary layer height,
fluxes atc. The impact of using o different boundary layer scheama {non-local closure) 1s
axamined for the evolution of the boundary layer processes for representative pariods of
pre-monsoon, monseon, post-monsoon and winter seasons. Il 3 seen that the non-local
closure schame for the boundary layér parameterization has a marginal impact at Anand
compared to the simple first order closure schame used in the global operational model
at NCMIRWF,

Key words : PBL parameterization, Boundary layer, Non-local closure, Global
mxdel
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On estimating the convective boundary layer height during the
monsoon period

B.S. MURTHY AND S. S. PARASNIS
Indian Institute of Tropical Meteormlogy, Pashan, Pune 411 (08,

ABSTRACT

The Convective Boundary Layer [CBL) height is determined from the protiles
of conserved thermodynamic vanables 1,e., virtual potential temperature 0, eguivalent
potential termperature 0, saturated equivalent potential temperature ﬂ_ and p* - p
where p* is saturation point pressure and p is atmospheric pressure, using radiosonde
data at Anand {22°35' N, 72°%5° €], India lor pre-mansoon and monsoon periods,
These proliles reveal approximately the same CBL height for pre-monsooan pariod.
For the monsoon period, CBL height determined from 0 and 0 profiles differed
signiticantly. The profile of 0 appears to be the right chaice for datermining the
CBL height for all waather (disturbed/undisturbed) conditions. Thermodynamic
classitication of radiosonde ascents on the basis of low-level stability raveals that
the active-monsoon period is associated with shallow/deep convaction,

Key words : Convective boundary layer, Low level stability, Thermodynamic
armmelers,
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Numerical simulation of seasonal variation of atmoespheric boundary
layer processes at Anand

A.N. V. SATYANARAYANA, U. C. MOHANTY*, V. N, LYKOSS50V!
AND N.V. 5AM
Centre for Atmoesphenic Sciences. LLT. New Delhi, India
Institute of Numencal Mathematics, Moscow, Russii

ABSTRACT

Saasonal variation of boundary layer processes using the intensive observational
data sets during May, July. Soptomber and December, 1997 obtained undar LASPEX-
a7 ar Anond (22 49N, 72.6°E), which represent the pre-monsoon, monsaon, post:
manseon and winter seasons respectively, are presented. For this purpose a ona
dimensional PBL model with one and half order TKE-epsilon le- €] closure schema
ingorporating interactive soil heat-mosture transportation was employed.

The numerical simulations include the diurnal variations of fluxes of sensible,
latent and soil heat, net radiation, soil temperatures, boundary layer height and
vertical profiles of potential temperature, mixing ratio. zonal and meridional
components of wind. The temporal vanation of turbulent kKinatic snargy 1§ also
studied. The moedel simulations are compared with the avallable special observational
data &ore, Overall comparison showed that the meodal could simulate the boundiry
inyer procasses reasonably well.

Key Words: Land Surface Processes, Sensible heat flux, Turbulent Kinetic Energy,
PBL. Numerical Simulation
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Summary and recommendations of the workshop on land surface
process experiment over Sabarmati basin in India

P S. N. SASTRY', P. S. RAO?, V. PANDEY? AND A. M. SHEKH'
117, Subrahmanya Nagar, Saidabad, Hyderabad-500 059.
Larth System Science Division, Department of Science and Technology,
Technology Bhawan, New Delhi-110 016
‘Department of Agricultural Metearology, B.A. College of Agriculiure,
Gugarat Agricultural University, Anand-388010,

ABSTRACT

A summary of the papers presented at the woarkshop on “Preliminary Results ol
Land Surface Processes Experiment (LASPEX-97) over Sabarmati basin®, held a
Anand, Gujarat {India) during November 1999 is given. Recommendations and an
oullook for future wark are indicated.

Key words : LASPEX -97, Summary, Recommendations.





