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SWG Accomplishments: Protocol Bundles 
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• Water Cycle 
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• Weather 

Others 

www.globe.gov/web/earth-systems 



Summary 

List of GLOBE Protocols 

Science Background 

Discussion of GLOBE Protocols 

Study Case Example, References 

What is in the bundle blog? 



Mosquito Bundling Protocols 

Possible research questions 



Ocean bundling study case Title: Influence of environmental factors on marine benthic communities in a man-made mangrove in Pak Nakhon, Thailand 
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ABSTRACT 

This study investigated environmental factors affecting the diversity of Marine benthic communities in man-made mangrove 

forest at Pak Nakhon, Thailand. The objectives were to study the species and numbers of Marine benthic animals in the study 

site and also to examine the relationship between environmental factors and numbers of Marine benthic animals. The 

samplings were collected from mangrove area that was divided into three zones according to the distance from the Pak 

Nakhon estuary.    The parameters measured where benthos number and composition, air temperature, humidity, soil pH, 

moisture and temperature reflecting three GLOBE protocols namely biosphere, atmosphere and pedosphere. Results showed 

that among several environmental factors, soil temperature and moisture affect the number of benthos.                                                              

Keywords: Environmental factors, Relationship, Benthic community 

  
Introduction 

In general mangrove forest in the coastal area of Thailand has decreased since 1961. We found from the reports that due to 

the rehabilitation efforts, mangrove vegetation in Nakhon Si Thammarat province has improved substantially (Figure 1). The 

mangrove forests in Nakhon Si Tammarat are natural ones as restored by human management. Mangroves are the most 

important sources providing fish, shrimp, etc for human consumption. Taken that marine benthic animals are sensitive or 

tolerant to changing environmental conditions, they are considered biological indicators for any change in environmental 

condition.   

Research question: What are the environmental factors that affect benthic communities in the restoration 

mangrove? 

Hypothesis: Most environmental factors may strongly influence the benthic population and diversity 

Materials and methods: 

Study site: The study site was located at Paknakhon mangrove forest, Nakhon Si Thammarat, southern Thailand. 

Lattitude 8.482100 N, Longtitude 100.057800 E (Figure 2). 

 

 

 

  

Results 

The mean number of different species of Marine benthos is presented in Figure 3 for the three zones 

under investigation. The relationship between soil (pH, moisture, temperature), Relative humidity, and 

air temperature and the benthic population are presented in Table 1. 

  

  

  

Discussion: 

Results on the biodiversity of benthic communities at the mangrove sites, showed that the numbers 

of benthos are dependent on soil temperature and soil moisture. Benthos and soil moisture are 

positively correlated (P<0.05), whereas benthos and soil temperature are negative correlated 

(P<0.05). The presence and distribution of Marine benthic species depends on the tolerance to the 

habitat (Suzuki et al., 2002). 

  

Conclusion:  

Among several environmental factors soil temperature and moisture affect the numbers of benthos.  

References 

Suzuki T., M. Nishihira and N. Paphavasit. 2002. Size structure and distribution of Ovassiminea 

brevicula (Gastropoda) in a Thai mangrove swamp. Wetlands Ecol. Manage. 10 (3): 265–271. 

GLOBE protocols used: Biosphere, Atmosphere and Pedosphere 

Parameters measured: Atmospheric temperature and humidity. Soil pH, moisture and 

temperature. Marine benthos (number and composition) 

Data Collection: We collected sample from the study site which was divided into three zones 

according to the distance from the Pak Nakhon estuary.  Five samples were collected in each zone   

  

  



Rivers and Lakes protocol bundle 

Healthy River/Lake 

Water 
quality 

and 
quantity 

Catchment 

Hydrology 

Lake 
productivity 

and 
Biodiversity 

Hydrology Protocol 
 
 pH 
 EC 
 Transparency 
 Temperature 
 Salinity 
 DO 
 Nitrates 

 
 

Atmosphere Protocol 
 
 Air Temperature 
 Relative Humidity 
 Precipitation 

Land cover Protocol 
(for River/Lake bank 
vegetation) 

Target 6.6 of SDG 6 
 
By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers, aquifers and lakes  

 



Ocean protocol bundle 

Ocean systems are complex, interacts with other spheres 

 

 

Pedosphere 

 

Soil Temperature 

Soil pH 

 

 

 

 

 

 

 

Two thirds of Earth’s surface (70.9%) is 
covered by oceans (NOAA, 2018).  
 
Oceans are a vast source of food and raw 
materials recreation, transportation,  and 
other functions of importance for human 
well-being (Halpern et al. 2012). 

 

Questions?  
 
• How much does the surface temperature change in 

relation to the distance from shore? 
• What are the most common cloud types close to the 

ocean?  
• How is the land cover close to the coastline and how is it 

affected by the nearby ocean? 
• What is the relation between turbidity and algae 

biomass? 
 



Water Cycle 

Protocols 

Atmosphere 

 Precipitation 

 Relative Humidity 

 Surface Temperature 

Hydrosphere 

 Water Temperature 

Pedosphere 

 Soil Moisture 

 SMAP Soil Moisture 

 
Possible Research Questions 
1. How does the water cycle change with seasons  throughout the year where you live? 
2. Where is there more water stored (e.g., clouds, lakes, soils) where you live? Does this 

change during the year? 



Protocols 
• Precipitation and 

Precipitation pH 

• Soil pH 

• Water pH 

• Alkalinity 

• Salinity or Conductivity 

• Dissolved Oxygen 

• Nitrates 

• Water Transparency  

• Water Temperature 

• Freshwater 
Macroinvertebrates 

• Guiding Questions 
• What is the quality of the water in my 

environment? 
• Is my water safe to drink? 

• Is my water safe to swim or bathe in? 

• Is my water safe to water crops and plants? 

• What impacts does water- both above and 
below ground- have on our environment? 

• If we have a large rain event, will it flood? 

• Can we grow crops in our soil now? 

• Is my area prone to erosion and landslides? 

• How does water quality impact living 
organisms? 

• What types of macroinvertebrates in the 
water body? How has water quality been 
affected by human activities? 

Water Quality Bundle 



ENSO Bundling Protocols 

GLOBE ENSO Student Research Campaign 

When  Phase I: El Nino- March 1, 2016-June 13, 2016 

  Phase II: Taking Data to the Next Level-Sep 21, 2016-Jun 30, 2017 

  Phase III: Connections and Collaboration-Sep 15, 2017-Jun 30, 2018 

Research Question: 

• Where and how much El Nino affects your area? Students use the GLOBE protocols of 
precipitation, air temp, surface temp, soil tem, SMAP, soil moisture and biometry 

• Does the ENSO phenomena affect every country in the same way? 

• Would ENSO have some effect on the water quality in your area? 





Urban Bundling 

  

Water 
quality and 

quantity 

Greenery in 
the city 

Atmospheric 
Boundary 

Layer 

Urban Heat 
Island 

 
Climate 

Biosphere Protocol 
 Land cover  
      classification 
 Biometry 
 Temperature 

Atmosphere Protocol 
 
 Air Temperature 
 Relative Humidity 
 Precipitation 
 Aerosols 
 Surface Ozone 
 Air Temperature 

Land cover Protocol 

Hydrology Protocol 
 Precipitation  
 Evaporation 
 Soil infiltration 

* LC: Land Cover 

LC* and 
urban 

expansion 

Land cover Protocol 
Surface 
Temperature 
Protocol Urban 

hydrology 
Urba
n soil 

  

Pedosphere Protocol 
 Soil 

characterization 
 Soil infiltration 
 Soil moisture 
 Soil Temperature 

THE CITY AS A LIVING ORGANISM 



Soil Bundling Protocols 

Air 
Temp 

Relative 
Humidity 

Soil  
Temp. 

Rainfall 

Soil 
Moisture 

Soil 
Texture 

Landcover 

Possible research questions 
1. How does soil texture, landcover and rainfall influence soil moisture? 
2. How does soil moisture influence relative humidity, air and soil temperature? 
3. How does soil moisture from GLOBE compare with soil moisture from the SMAP satellite? 

Influence 

SMAP Satellite 



What we plan to do next? 

Implement SG4 Strategic Goal 
• SG 1-4. Increase the number of projects focused on 

environmental awareness and contributing to 
environmental benefits. 



GLOBE Publications  
• Sample Publications 2019 
• Aïkpon, R. et al. "Assessment of population dynamics and biting trends of Aedes aegypti in northern Benin: Public health implications." International Journal of Mosquito 

Research, vol. 6, no. 2, pp 19-23. 2019. (link) 

• Weaver, K., Kohl, H., Martin, A., & Burdick, A. (2019). How Cool Was the Eclipse? Collecting Earth Science Data With Citizen Scientists and GLOBE Observer. In S.R. Buxner, 
L. Shore, & J.B. Jensen (Eds.), Celebrating the 2017 Great American Eclipse: Lessons Learned from the Path of Totality (pp. 511-524). San Francisco: Astronomical Society of 
the Pacific Conference Series. (link) 

• Rahman, I. u., Czajkowski, K., Jiang, Y., & Weaver, K. (2019). Validation of GLOBE Citizen Science Air Temperature Observations Using Data from the Great American Solar 
Eclipse. In S.R. Buxner, L. Shore, & J.B. Jensen (Eds.), Celebrating the 2017 Great American Eclipse: Lessons Learned from the Path of Totality (pp. 501-509). San Francisco: 
Astronomical Society of the Pacific Conference Series. (link) 

• Muñoz, J.P., Boger, R., Dexter, S., and Low, R. Combining State-of-the-art Computer Vision and Citizen Science to Detect Potential Mosquito-Borne Disease Outbreaks, In 
Delivering Superior Health and Wellness Management with IoT and Analytics (Healthcare Delivery in the Information Age Series), N. Wickramasinghe and  F. Bodendorf 
(eds). In review. 
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If you publish or present some 
work related to GLOBE or using 
GLOBE data, please send an 

email to help@globe.gov  

http://www.dipterajournal.com/archives/2019/6/2/A
http://aspbooks.org/a/volumes/article_details/?paper_id=38797
http://aspbooks.org/a/volumes/article_details/?paper_id=38798
mailto:help@globe.gov
mailto:help@globe.gov
mailto:help@globe.gov


More Information About The GLOBE Program 

www.globe.gov 

https://www.globe.gov/
https://www.globe.gov/
https://www.globe.gov/
https://www.facebook.com/TheGLOBEProgram
https://www.youtube.com/user/globeprogram/
https://www.pinterest.com/globeprogram/
https://www.instagram.com/globeprogram/
https://twitter.com/GLOBEProgram/

