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Abstract 

The predictions of rainfall are not accurate, which might lead to floods or drought due to 

which risk occurs. Here we are going to discuss drought risk management in which Drought 

monitoring is an essential component. It is usually carried out using drought indicators. 

Remote sensing and hydrologic modeling techniques are used to generate a suite of drought 

monitoring indicators. Drought indicators such as standardized precipitation index, dryness 

indicators, and start of season analysis are produced using Satellite-based rainfall 

estimators. Vegetation condition is monitored using Normalized Difference Vegetation Index. 

Agro-hydrologic models are used to combine several satellite data products to produce 

multiple short- and long-term indicators of droughts. The availability of timely info and 

merchandise support the decision-making processes in drought-related hazard assessment, 

monitoring, and management with the FEWS internet.  
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INTRODUCTION 

Drought is perhaps the most complex and 

damaging natural hazard. It will recur 

often and cause significant harm to 

agriculture, economy, nature, and 

property, probably moving the lives of an 

outsized range of individuals. Four major 

kinds of droughts area unit broadly 

speaking outlined and specified within the 

scientific literature (WMO, 1975; Wilhite 

and Glantz, 1985; White and O’Meagher, 

1995; McVicar and Jupp, 1998): (1) 

meteorological drought is caused by lower 

than normal precipitation for a prolonged 

period of time; (2) agricultural drought is 

caused when plant available water falls 

below the required limit Usually 

throughout an important crop growth 

stage; (3) hydrologic drought is caused 

once one or a mixture of things like stream 

flow, soil wet or groundwater is/are not 

available; and (4) socioeconomic drought 

is caused when a loss occurs in expected 

return, usually measured by social and 

economic indicators. In this chapter, we 

tend to use a definition provided by Tucker 

and Chaudhury (1987) that defines 

“drought” as an amount of reduced plant 

growth in reference to the historical 

average caused by reduced precipitation. 

This definition is similar to the agricultural 

drought definition, which includes both 

natural and cultivated vegetation and is 

what we observe using coarse to medium 

resolution satellite remote sensing data.  

 

Drought typically involves a deficiency of 

precipitation that ends up in reduced soil 

wet and diminished plant growth once 

prolonged over longer periods of your 

time. The precipitation deficit can have 

totally different impacts reckoning on 

environmental condition, scheme sort, and 

socioeconomic. Thus, the onset and impact 

of droughts is very variable over house and 

time and typically occur over massive 

areas. 

More than half of the terrestrial earth is 

susceptible to drought each year. Because 

drought is a recurring phenomenon and 
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common for all climate zones, it is 

difficult to predict and monitor drought 

using conventional approaches over large 

areas. Drought early warning and 

observance area unit crucial parts of 

drought readiness and mitigation plans.  

 

They area unit typically meted out 

exploitation drought indicators that are 

continuous functions of hydro 

meteorological variables like rain, 

vegetation activity, soil moisture 

availability, etc. However, several 

countries (mainly developing nations) 

have limited institutional and technical 

capacity to monitor drought and to 

mitigate its impacts. Moreover, 

information on drought onset 234 Hydro-

Meteorological Hazards, Risks, and 

Disasters and development are not readily 

available to agencies responsible for the 

preparedness and mitigation of droughts. 

Furthermore, distributed information 

observation networks end in inadequate 

spacial coverage, information quality, and 

time accessibility issues for drought 

observation (Kogan, 1997; Thenkabail et 

al., 2004). Recent technological advances 

in satellite remote sensing have improved 

our ability to handle complexities of early 

warning and economical observance of 

drought things (Thenkabail et al., 2004). 

Satellite remote sensing allows continuous 

drought observation over a spread of 

spatial and temporal scales which will 

facilitate to get timely data on drought 

onset, progress, and areal extent.  

 

The elements of the agro-hydrologic 

system relevant to drought observation 

which will be calculable or modelled from 

satellite remote sensing knowledge are: (1) 

downfall, (2) vegetation condition, (3) soil 

moisture, (4) groundwater and (5) 

evapotranspiration (ET). Although rainfall 

and vegetation condition can be directly 

estimated from satellite remote sensing 

data, other parameters have to be modelled 

using agro-hydrologic modelling 

approaches. Here we describe how the 

operational satellite remote sensing 

technology is being used by The U.S. 

Agency for International Development 

(USAID), Famine Early Warning Systems 

Network (FEWS NET) to detect drought 

early enough to assess and produce 

information for decision support for 

drought-related hazards. FEWS NET 

manages an information system designed 

to identify problems in the food supply 

system that lead to food insecure 

conditions in sub-Saharan Africa, 

Afghanistan, Central America, and Haiti. 

FEWS NET also provides access to a 

range of geospatial data, satellite images 

and derived data and products in support 

of the monitoring needs throughout the 

world as a part of the first Warning and 

Environmental program. Along with the 

National Oceanic and Atmospheric 

Administration (NOAA) and The National 

Aeronautics and Space Administration 

(NASA), the U.S. Geological Survey 

(USGS) is responsible for processing, 

modelling, and disseminating FEWS 

NET’s operational geospatial products. 

Major users of the FEWS NET products 

are USAID, the World Food Program 

(WFP), and national governments. In 

accordance with the FEWS NET drought-

monitoring initiative, a suite of geospatial 

products and drought-monitoring 

indicators are produced. Broadly, based on 

how they are monitored/estimated using 

multisource remote sensing data, these 

indicators can be grouped into the three 

categories: (1) rainfall-based indicators; 

(2) vegetation index-based indicators; and 

(3) model-based indicators. 

 

LITERATURE SURVEY 

András Gulácsi1, FerencKovács [1], 

proposed that Climate change is one of the 

most significant issues facing the world 

because it is predicted to alter climate 

patterns and increase the frequency of 

extreme weather events. In recent years, 

the frequency of droughts that square 

measure because of world warming-related 

global climate change has exaggerated and 
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is amid an increase within the severity of 

those phenomena (IPCC, 2013; Trenberth 

et al., 2014). In our days – additionally 

within the Carpathian Basin – one amongst 

the environmental issues expecting answer 

is water shortage, which is one of the 

biggest hazards, that causes serious 

damages particularly in agriculture in 

drought-stricken years. 

 

Bhuiyan [2] proposed that the 

Standardized Precipitation Index (SPI) has 

been used to quantify the precipitation 

deficit. A Standardized Water-level Index 

(SWI) has been developed to assess 

ground water recharge deficit. Vegetative 

drought index has been calculated 

exploitation NDVI values obtained from 

world Vegetation Index (GVI) of 

government agency AVHRR information. 

Spatial and temporal variations in 

meteoric, hydrological, and vegetative 

droughts within the Aravalli parcel are 

analysed and related for monsoon and non-

monsoon seasons throughout the years 

1984 -2000. 

 

HAIXIA He et al. [3], proposed a drought 

monitoring method which based on 

satellite remote sensing data and real-time 

precipitation. The drought intensity can be 

identified more exactly, easily and quickly 

compared to the existing methods. This 

method can be used widely because the 

remote sensing data can be acquired easily 

and the real-time precipitation was 

prescriptive to drought. 

 

J. Martínez-Fernández, et al [4], proposed 

Soil moisture retrieval from remote 

sensing has been investigated since the 

1970s. Over the last three decades, soil 

moisture was retrieved from satellite 

instruments that were not specifically 

designed for sensing soil moisture. In 

2009, the first dedicated soil moisture 

mission, SMOS (Soil Moisture and Ocean 

Salinity), was launched. The second 

mission, SMAP (Soil Moisture Active 

Passive), was launched in January 2015. 

The global Soil Moisture Climate Change 

Initiative (SMCCI project) soil moisture 

dataset from the European Space Agency 

has been generated using active and 

passive microwave space borne 

instruments since 1978. All these 

initiatives are providing global long-term 

soil moisture time series. 

 

Abduwasit Ghulam, et al., [5] planned 

recently, a straightforward technique for 

period surface status estimation – 

perpendicular drought indices supported 

red and near-infrared wavelengths of 

satellite knowledge has been developed. In 

this paper, the normalized form of the 

method is proposed to assess droughts 

over U.S. Great Plains exploitation future 

records of the advanced terribly high-

resolution meter (AVHRR) from each 

Land future information Record (LTDR) 

and also the world Inventory Modeling 

and Mapping Studies (GIMMS) dataset. 

 

SUMMARY AND CONCLUSIONS 

Drought development is incredibly 

complicated because it is caused by a mess 

of things starting from the deficit of 

precipitation when compared to climatic 

mean. Such addict it, once combined with 

sustained dry climate entertain high 

evaporation and transpiration and therefore 

lead to soil wetness drought if there's no 

adequate irrigation. Finally, hydrological 

drought emerges by a mix of lack of 

precipitation and excessive use of 

procurable water resources for a sustained 

amount. To assess historical droughts and 

to produce drought observance, various 

indices have been proposed for different 

purposes and using different datasets. 

Despite the array of those indices, once 

one focuses on the processes that caused 

droughts, a group of consistent indices 

might adequately describe the varied 

aspects of the droughts. We propose the 

employment of standardised index, such as 

SPI for precipitation, for 

evapotranspiration, SVCI for vegetation 

condition and STWSI for the terrestrial 
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water storage within the structure, all 

calculated on weekly or monthly quantity 

from 1 to N time intervals (e.g. for 48 

months) (i.e. as standardised anomalies 

and cumulative anomalies). As remote 

sensing and hydro meteorological 

information assimilation systems 

habitually give information to derive the 

various indices, use of them will give an 

even framework for drought assessment, 

observance and analysis as well as 

predictions. 
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