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Applied Sciences National Applications Addressed: Agriculture, Disasters
Study Area: Thailand, Myanmar, Laos, Vietnam, Cambodia 
Study Period: August 2002 - May 2016

Earth Observations & Parameters:
Global Precipitation Measurement (GPM), Microwave Imager (GMI) – rainfall measurements after 2014
Tropical Rainfall Measuring Mission (TRMM), Precipitation Radar (PR) – rainfall measurements before June 2015
Aqua/Terra, Moderate Resolution Imaging Spectroradiometer (MODIS) – normalized difference vegetation index, land surface temperature

Software Utilized:
· ArcGIS 10.3 – Raster manipulation/analysis, image enhancement, and map creation of GPM IMERG, TRMM PR,  Aqua/Terra MODIS, and SMOS MIRAS
· Python 2.7 – Scripting of drought monitoring tool


Project Overview
80-100 Word Objectives Overview:
The Mekong River Basin contains the 12th largest river in the world. The river is considered critically important to the millions who live within its basin. The Scaled Drought Condition Index (SDCI) was calculated from various Earth Observing (EO) satellites to build capacity in NASA Earth observations and to improve decisions regarding food security and drought management within the lower Mekong River Basin. Project partners received a time series map and a python script for future processing. Partners have options to specify a time period to work on.

Abstract:
The Mekong River Basin region is one of the world’s largest contributors in the global rice production market with rice paddies on over more than 10 million hectares of land. The production of these crops contributes significantly to the local economies and workforce within this region. The Mekong River Basin experiences seasonal flooding, as well as periods of drought, which affect the rice yield. The majority of the rice fields in the Mekong River Basin rely on rainwater for irrigation rather than using groundwater, which can be problematic during extended periods of drought. The NASA SERVIR Coordination Office located at the Marshall Space Flight Center (MSFC) has partnered with the Asian Disaster Preparedness Center (ADPC) through the SERVIR Mekong Hub in order to improve on climate resilience in the Mekong River Basin region. This project focused on applying the Scaled Drought Condition Index (SDCI), an index used for agricultural drought, throughout Thailand, Myanmar, Laos, Vietnam, and Cambodia in the Mekong River Basin. This index was created by using precipitation data from Tropical Rainfall Measuring Mission (TRMM) and Global Precipitation Measurement (GPM), land surface temperature from the Moderate Resolution Imaging Spectroradiometer (MODIS), and Normalized Difference Vegetation Index (NDVI) data from MODIS. The SDCI was used in creating a time series and compiling a near real-time monitoring tool that aided in mitigation efforts against prolonged drought in the Mekong River Basin.
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Community Concerns:
· With rivers drying up and drinking water running out, the dry months before the monsoon rains arrive are often tough for lower Mekong River Basin region fishermen and farmers.
· In Cambodia, water shortages were reported in 18 of 25 provinces, according to the European Commission’s Humanitarian Aid and Civil Protection department in 2016.
· According to the Department of Disaster Prevention and Mitigation (DDPM), farmers in Thailand were struggling with what some have called the worst drought in decades with nearly 30 of Thailand’s 77 provinces declared drought affected in 2016.
· In the United Nation’s report, about two million people in Vietnam were short of drinking water in 2016.

Current Management Practices & Policies:
The Asian Disaster Preparedness Center (ADPC) was established in 1986 to provide technical services and capabilities to national governments in the region. Together with NASA and the United States Agency for International Development (USAID), ADPC is able to use satellite imagery and other geospatial decision-support tools to aid in the prediction and management of environmental events, as well as help communities build resilience to the negative effects of natural hazards in this area of the world. In August 2015, NASA, USAID, and ADPC officially launched the SERVIR-Mekong Hub at the ADPC in Bangkok, Thailand. This hub is in place to support and provide publicly available satellite data on the Lower Mekong region in order to address pressing environmental concerns in Cambodia, Laos, Myanmar, Thailand, and Vietnam. It is a five-year regional project aimed at increasing the use of geospatial analysis in addressing common or urgent policy and planning needs.

Decision Support Tools & Benefits: 
	End-Product
	Earth Observations Used
	Benefit & Impact
	Software 
Release

	Scaled Drought Condition Index (SDCI) Time Series
	Aqua/Terra MODIS, TRMM PR, GPM IMERG
	Allows project partners the ability to identify the timing and severity of agricultural drought. This allows for better allocation of resources to target the most affected areas.
	3

	Near Real-Time Scaled Drought Condition Index (SDCI)Monitoring Tool
	Aqua/Terra MODIS, GPM IMERG
	Allows project partners to monitor agricultural drought in near real- time.
	3
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Caption: Precipitation, Land Surface Temperature, and Normalized Difference Vegetation Index are used to create the Scaled Drought Condition Index. Image Credit: Mekong River Basin Agriculture Team.
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