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Van Noorden, R. Interdisciplinary research by the numbers. 
Nature 525, 306–307 (2015). https://doi.org/10.1038/525306a

Changing Paradigm



EOSDIS Datasets Application Areas

10,000 peer reviewed articles that use EOSDIS datasets  by discipline from 2018-2022 classified  
and obtained from Web of  Sciences Research areas



What do Interdisciplinary Users Need?

Get data from different 
scientific domain 

Use service(s) to extract the data

Cite data, tools/service

Documentation on the data, 
algorithm 

Less data processing 

Computing resource

Interdisciplinary 
Researcher



Datasets and services/tools used in 

Interdisciplinary studies

ESIP Summer 2023



Interdisciplinary Community 

[Drought, food production, energy demand, food scarcity, famine, 

hydropower, water-energy-food, water-food-energy, irrigation, 
electricity, agriculture production, water demand, crop/plant yield,  
Irrigation, Soil water holding capacity, food security, malnutrition, 
environmental sustainability, growing season, plant commodities, 
energy production, energy use, precipitation anomalies, heat wave, 

rain storms, water management, floods,water budget]

Water-Energy-Food



The count of publications extracted from EOSDIS Publication 

Library that contains keywords in the title or abstracts.

2451 publications identified

Water-Energy-Food Publications

https://www.zotero.org/groups/4567966/eosdis_dci/library
https://www.zotero.org/groups/4567966/eosdis_dci/library


The count of publications extracted from EOSDIS Publication 

Library that contains above keywords in the title or abstracts.

 854 unique data collections were  identified from 2451 publications.

Water-Energy-Food Data Collection

https://www.zotero.org/groups/4567966/eosdis_dci/library
https://www.zotero.org/groups/4567966/eosdis_dci/library


Water-Energy-Food Co-citation
10.5067/MODIS/MOD16A2.006
10.5067/MODIS/MCD15A2H.006
10.5067/MODIS/MCD15A3H.006
10.5067/MODIS/MOD13Q1.006
10.5067/MODIS/MOD17A2H.006
10.5067/MODIS/MOD15A2H.006
10.5067/MODIS/MOD09GA.006
10.5067/MODIS/MOD09A1.006
10.5067/MODIS/MCD12C1.006
10.5067/MODIS/MOD11A2.006
10.5067/MODIS/MCD12Q1.006
10.5067/MODIS/MCD43A4.006
10.5067/MODIS/MOD11A1.006
10.5067/MODIS/MOD13A2.006
10.5067/MODIS/MOD13A3.006
10.5067/ASTER/ASTGTM.002
10.5067/ASTER/ASTGTM.003

10.5067/MEASURES/SRTM/SRTMGL1.003

10.3334/ORNLDAAC/1328
10.3334/ORNLDAAC/1336
10.3334/ORNLDAAC/1219
10.5067/TRMM/TMPA/MONTH/7
10.5067/GPM/IMERG/3B-HH/06
10.5067/SXAVCZFAQLNO
10.5067/TELND-NC005
10.5067/TEMSC-3MJC6
10.7927/H49C6VHW

10.5067/MODIS/MOD16A2.006
10.5067/MODIS/MCD15A2H.006
10.5067/MODIS/MCD15A3H.006
10.5067/MODIS/MOD13Q1.006
10.5067/MODIS/MOD17A2H.006
10.5067/MODIS/MOD15A2H.006
10.5067/MODIS/MOD09GA.006
10.5067/MODIS/MOD09A1.006
10.5067/MODIS/MCD12C1.006
10.5067/MODIS/MOD11A2.006
10.5067/MODIS/MCD12Q1.006
10.5067/MODIS/MCD43A4.006
10.5067/MODIS/MOD11A1.006
10.5067/MODIS/MOD13A2.006
10.5067/MODIS/MOD13A3.006
10.5067/ASTER/ASTGTM.002
10.5067/ASTER/ASTGTM.003

10.5067/MEASURES/SRTM/SRTMGL1.003

10.3334/ORNLDAAC/1328
10.3334/ORNLDAAC/1336
10.3334/ORNLDAAC/1219
10.5067/TRMM/TMPA/MONTH/7
10.5067/GPM/IMERG/3B-HH/06
10.5067/SXAVCZFAQLNO
10.5067/TELND-NC005
10.5067/TEMSC-3MJC6
10.7927/H49C6VHW

LP DAAC

ORNL 

GES DISC

PODAAC

SEDAC
Water-Energy-Food Co-cited Publications

Water-Energy-Food Co-cited Datasets



3191 publications identified

Greenhouse Gas Publications

The count of publications extracted from EOSDIS Publication 

Library that contains above keywords in the title or abstracts.

https://www.zotero.org/groups/4567966/eosdis_dci/library
https://www.zotero.org/groups/4567966/eosdis_dci/library


Mapping Service and Tools

Tools and Services across DAACs

https://docs.google.com/spreadsheets/d/1QhPy98YnmAUVE6Jfr85uGec26Ylu5ab2-OxGY63U3Vw/edit#gid=0


Data and Information Needs

4
Customize 

Analyze 
Data

3
Access Data 

1
 Explore Data 

Resources

2
Narrow Down

Interdisciplinary  
Users

Traceability, 
Interdisciplinary data 

search,
Visualization, Overlay, 

Data description, 
Related data

Usage and 
application

Data quality, 
caveats, subsetting 

features with UI 
interface

Consistency in tools 
and services, use 

cases, tutorials next 
to data, better User 
Interface to guide 
through user the 

resources

Image credit: NASA, ESA, CSA, and STScI

Services to support 
data customization 
and analysis- gridded 

form, subsetting on shape, 
aggregation, format 

conversion, colocation, time 
series, change detection, trend 

analysis, zonal mean etc.

5
Publish

Proper citation of 
data, tools and 
services used,
reproducibility, 
Open science



What are the existing gaps?
1. Explore:

• Review Literature (publications)
• Identify the major variable of interest and search for data
• Quickly visualize the primary variable and co-locate
• Find introductory information that describes the data
• Explore available resources- tools, service
• Inspect Data Quality
• Explore related data through publication
• Search for data and documentations cross-DAAC

2. Narrow Down
• Determine spatial, temporal, resolution, time span, coverage, latency, processing level, platform
• Determine data quality, limitations
• Subset and download sample data

3. Access data
• Use Services and tools provided
• Computing resources available
• Determine data volume/granules needed
• Tools, software available 
• Use case/tutorials

4. Customize Data
• Processing to convert to grid (for non gridded)
• Data format conversion
• Regrid/reproject 
• Fill missing data
• Bias Correction

5. Analyze:
• Co-location
• Time series 
• Change Detection
• Correlation
• Regression
• Machine learning/AI
• Trend Analysis
• Zonal mean

6. Publish /Document
• Cite the data (DOI), documents, service/ tools
• Mention data limitations and caveats
• Data quality checks
• Publish research with data



What worked,  what did not 

Earth Science Data

1) Access data from the 
Earthdata cloud. 

2) EarthAccess - Spatial and 
temporal subset

3) Available in HDF5, HDF, 
NetCDF

4)  xarray, h5py, rioxarray

Cloud Processing
1) Not all data are same!
2) Unable to process HDF in 

cloud environment 
3) Download it to local cloud 

instance  

Data Customization

1) Geopandas to extract 
geometry

2) Created shape mask
3) Aggregate data

Data services
1) Few parameters available in 

Giovanni in Cloud (GiC)- 
extract time series by point

2) Data Not available through 
Harmony or other API 
Services

Extracted 
data by 
defined 
shape

Generate 
Time-series

Openscapes Champion Cohort 
2023 

Team: 
Ranjay Shrestha, Black Marble 

Science Team,
 Xiaohua Pan, GES DISC and 

Binita KC, GES DISC



Looking Forward

● Continue Mapping WEF Data and Services

● Explore Interdisciplinary use cases

● Refine Gap Analysis, produce Recommendations and Standard Practices

● Disseminate the findings to the target audience at meetings and seminars



Earth Science Data Systems Working Group (ESDSWG)

Interdisciplinary Community Needs  (ICN)

esdswg-icn@lists.nasa.gov
binita.kc@nasa.gov


