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of 12 km. With this, MoHES has attained the same capability as in USA in using high
resolution weather prediction models. The forecast skill of this model is comparable
with other major Global Numerical Weather Prediction Centres. Noteworthy improvement
was made in track and intensity forecast of tropical cyclones (24 hour forecast error
in track prediction reduced from 141 km to 97 km and Landfall error from 99 km to
56 km during 2006 to 2016). Accurate forecasts of recent cyclones, Phailin, HudHud
and Vardah saved thousands of human lives. Noticeable improvements achieved in
skills of Heavy Rainfall Forecasts (False Alarm Rate reduced from 46% to 11% and
Probability of Detection increased from 49% to 67% from 2002 to 2016).

Plans for cloud seeding

2404, SHRI BHUPENDER YADAV: Will the Minister of EARTH SCIENCES
be pleased to state:

(a) how many State have approved plans for cloud seeding to produce rain

artificially in the coming year and the budget allocated therefor;

(b) the status of standardized scientific evaluation done on cloud seeding to

gather full information of the process and its plausible efficient usages, if any;
(c¢) the details of major benefits of cloud seeding and side-effects, if any; and

(d)y the details of the different methodologies of cloud seeding and the details

of country’s preferred mode, if any?

THE MINISTER OF STATE IN THE MINISTRY OF EARTH SCIENCES
(SHRT Y. 5. CHOWDARY): (a) Sir, so far no one has approved cloud seeding plans.

(by and (¢) Indian Institute of Tropical Meteorology (IITM), Ministry of Harth
Sciences has implemented a program named Cloud Aerosol Interaction and Precipitation
Enhancement Experiment (CAIPEEX). Under this programme aerosol-cloud interaction
and rain formation over Indian region is studied On the basis of observations, a
cloud seeding experiment was conducted on the research mode over the rain shadow
region of Indian peninsula to propose protocols for conducting cloud seeding. Past
efforts could not give adequate samples for statistically significant results. It is
proposed to conduct more aircraft based observations in 2018-19 monsoon season.
Cloud seeding has the potential to stimulate precipitation and form rain when the
clouds are in the development stage with a sufficient amount of moisture. There are

no known side effects.

(dy Cloud seeding involves using either silver iodide or other hygroscopic

particles for being dispensed on top or at the cloud base. The particles thus form
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cloud condensation nuclel and grow by condensation of water on a cloud droplet.
Ultimately, they grow in size, by collecting more droplets to form rain drops of a

few millimeter size, that fall out as precipitation.
Strengthening researches in earth sciences

2405. SHRI K. C. RAMAMURTHY: Will the Minister of EARTH SCIENCES
be pleased to state:

(a) whether Government has taken any measures to strengthen the researches in

earth sciences in Indian universities and in think tanks organisations;

(b) the details of challenges faced by earth science researches and documentation
thereof

(c¢) the collaboration made between inter-Governmental and international agencies

to strengthen and innovate earth science researches;

(d) whether Government is planning to introduce Masters level university
programmes n core and diversified areas of earth science studies n our universities;

and
(e) 1f so, the details thereof, if not the reasons therefor?

THE MINISTER OF STATE IN THE MINISTRY OF EARTH SCIENCES
(SHRI Y. S. CHOWDARY): (a) Yes, Sir. The Ministry is supporting the following

academic programmes:.—
e User Oriented M.Tech Programme in “Ocean Technology™ in IIT, Madras.

e MTech and PhD. Programme in Atmospheric-Oceanic Science and
Technology i II'T, Delhi.

e MGSc course in Ocean and Atmospheric Science at Centre for Earth and

Space Sciences, University of Hyderabad.

(by The challenges include the development of required infrastructure with High
Performance Computers (HPC), Aircrafts and research ships including polar research
vessel, development of technology for the exploration and sustainable harnessing
of marine living and non-living resources and development of skilled and trained
manpower in Earth Sciences with the support of academic institutions in the country

and abroad.

(¢) Under bilateral and multilateral international agreements with various
Government Agencies in the field of Earth system science, the Ministry supports

research proposals, joint observational campaigns, joint development work, exchange



