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Progress Summary 
 
Our grant has progressed well during its third year. We have a requested and received a one 
year no cost extension to April 30, 2019 to provide us with enough time to complete the 
remote sensing and social-ecological herder models along with relevant publications. All 
fieldwork, on-site interviews and satellite data collection and processing is complete. We have 
replaced our drone data collection in Mongolia with a field campaign involving 1km2 plot 
sampling. On the technical remote sensing side, we have two journal publications on deep 
neural networks and a third under review. We have also led a special issue on deep learning in 
remote sensing. We have published a manuscript that successfully correlates vegetation 
estimates from field data to satellite observations in Central Asia. We have two other 
manuscripts under review: one examining the relationship between traditional ecological 
knowledge (herder “expert” estimates of rangeland quality) and the satellite-derived spectral 
signatures of grasslands, and a second examining changes in grassland productivity in China, 
Mongolia, Russia and Kazakhstan before, during and after the collapse of the Soviet Union (a 
central focus of our original proposal). We are currently working on optimizing deep learners 
for satellite image analysis and our regional social-ecological model contrasting herders’ wealth, 
governance system, political context and satellite observations of rangeland conditions for the 
four countries in our study area. An itemized list follows placing our work with respect to 
milestones presented in the proposal. 

Itemized Progress derived from proposal timeline 
 
Year 1  Develop a project website and disseminate information about the 

project broadly. 
Website has been created and will be populated with more 
concrete results (e.g. publications). 

 
 Secure research permits from Russia and Mongolia as well as 

human subjects research approval from home institution. 
Completed. 
 

 Landsat/MODIS data acquisition and multi-temporal stack creation, 
integrated with teaching activities. 
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Multi-temporal MODIS data have been collected, synthesized by 
country and year, and linked to ecological parameters of pasture 
quality measured “on the ground”. A manuscript in currently under 
review [1].  
Multi-temporal MODIS data have been collected, synthesized by 
country and year, and linked to herders’ perception of pasture 
quality, that is Traditional Ecological Knowledge. A manuscript in 
currently in preparation for submission by the end of April [2].  
Landsat/MODIS multi-temporal stacks enabled us to integrate the 
data into a related study in eastern Kazakhstan and published in 
Biological Conservation [3] which became the 5th most read 
publication ever produced by the journal.  This NASA grant / 
number was highlighted in the acknowledgments. 
 

 Mongolia-based high resolution reference data acquisition through 
UAV-based imaging of 100 1 km2 plots spatially coincident with 
Landsat/MODIS cells in low and high elevation grasslands in 
western Mongolia. 

 
Due to export controls and FAA strict regulations we have not 
acquired UAV-based data. Instead we performed field sampling for 
all 100 sample plots across an elevation gradient in western 
Mongolia.  

 
 
 Structured Interviews with 50 herders in Sailyugem Range along 

Russia-Mongolia border during summer.  
Completed – we now have interviewed > 50 herders in each of 
Russia, Mongolia, China and Kazakhstan. 

 
 Initial investigation on the SSE profile creation. 

Creation of AVHRR spatiotemporal profiles completed. 
 

Year 2  Development and refinement of social-ecological herder system 
data base from structured interviews conducted in the field in 2013. 

 
Database currently complete, reconciling currency discrepancies 
among countries, fully digitized, synthesis has now started. 

 
 Mosaicing and multivariate measurement of UAV-derived images 

on the 100, 1 km2 validation plots. 
 Correlation between on-the-ground measures of rangeland 

conditions derived from UAV surveys (2015) and satellite-derived 
indices of rangeland condition. 

 Collaboration with Zooinverse citizen science volunteers to 
generate RS validation data from high resolution UAV imagery 
combined with classroom-based exploration of the same images. 
 
We have replaced the UAV imagery with the an intensive field 
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campaign sampling grassland conditions at over 100 1 km2 plots. 
We have conducted a correlation between these sample plots and 
satellite-derived data. Vegetation indices developed using MODIS 
1-km monthly data (MOD13A3 and MYD13A3) were strongly 
related to on-the-ground field estimates of the percentage of 
vegetation cover in July (74 − 85% variation explained), with 
second-order polynomial regressions demonstrating better fit to 
the data than first-order regressions [1]. 
We conducted a detailed investigation (26 sites) to assess 
classification performance of popular classification methods, 
including a promising machine learning method, Deep Neural 
Networks [4]. We are also Guest Editing a special issue on Deep 
Neural Networks in the ISPRS Journal for Photogrammetry and 
Remote Sensing [A1]. 

 
 Nonparametric regression tree analysis of rangeland variation in 

relation to geopolitical context and environmental co-variates 
(mainly contrasts among Russia, Mongolia, China and Kazakhstan 
while controlling for elevation, slope and aspect) (Regional 
modeling). 
Completed, manuscript in review [6]. 

 
 Measurement of temporal change in rangeland conditions to assess 

ecological stability (resistance and resilience) of rangelands across 
countries (Regional modeling). 
Completed, manuscript in review [6]. 

 
 Conditional inference trees to estimate relationships between 

outcomes of the social-ecological system and each of the 
contributing drivers (Local modeling).  
Database complete, synthesis is in progress. 

 
 Development of knowledge base SSE profiles and associated 

rangeland characteristics. 
Multi-temporal MODIS data have been collected, synthesized by 
country and year, and linked to ecological criteria “on the ground” 
and herders’ perception of pasture quality. A manuscript in 
currently accepted [1] and in review [2].  

 
 Development and   testing   of   multi-temporal    Landsat/MODIS   

SSE profile matching mechanism. 
Effect of temperature variability on vegetation phenology has been 
investigated using MODIS data, with a manuscript in review [5]. 

 
 Continue integration of RS work in the two classes. 

Results have been shared with students in the undergraduate 
remote sensing course. 
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Publications 
 
[1] Paltsyn, M. Y., Gibbs, J. P., Iegorova, L. V., & Mountrakis, G. (2017). Estimation and 
Prediction of Grassland Cover in Western Mongolia Using MODIS-Derived Vegetation 
Indices. Rangeland Ecology & Management, 70(6), 723-729. 
[2] M.Y. Paltsyn, J.P. Gibbs, and G. Mountrakis (under review, initial review highly 
favorable). Integration of traditional ecological knowledge and remote sensing for 
monitoring rangeland dynamics in Altai Mountains 
[3] Igor E. Chestin, Mikhail Yu. Paltsyn, Olga B. Pereladova, Liza V. Iegorova, James P. 
Gibbs. Tiger re-establishment potential to former Caspian tiger (Panthera tigris virgata) 
range in Central Asia. Biological Conservation, Volume 205, January 2017, Pages 42-51. 
[4] S. Heydari, G. Mountrakis, R. Khatami (2018). Effect of classifier selection, reference 
sample size and scene heterogeneity in per-pixel classification accuracy using 26 Landsat 
sites. Remote Sensing of Environment. 204, 648-658. 
[5] L. Jian, G. Mountrakis (in revision). Vegetation phenological response under extreme 
temperatures using volcanic eruptions as proxies. GIScience and Remote Sensing. 
[6] Interacting effects of socio-political and environmental factors on rangeland dynamics 
in the Altai mountains in central Asia. L.V. Iegorova, J.P. Gibbs, and G. Mountrakis (under 
review). 
[7] G. Mountrakis, J. Li, X.  Lu, O. Hellwich (to appear). Deep Learning for Remotely Sensed 
Data. ISPRS Journal of Photogrammetry and Remote Sensing. 
[8] S. Heydari, G. Mountrakis (in revision). A meta-analysis of deep neural networks in 
remote sensing:  A comparative study to support vector machines. ISPRS Journal of 
Photogrammetry and Remote Sensing. 
[9]  J. Gibbs, G. Mountrakis.  Application of a social-ecological systems framework to 
assess rangeland sustainability. 
 

Deep learning special issue announcement 
[A1] https://www.journals.elsevier.com/isprs-journal-of-photogrammetry-and-remote-
sensing/call-for-papers/deep-learning-for-remotely-sensed-data 
 
Popular media 
 
A sampling of the 42 news articles generated about the Chestin et al. tiger paper within which is 
acknowledged support from this NASA grant that enabled creation of the Landsat/MODIS multi-temporal 
stacks that underpinned the study: 
 
Tigers May Get a Second Chance in Central Asia, The Scientist Magazine, 25 Jan 2017 
Scientists want to give the world a second chance at Caspian tigers, Popular Science, 23 Jan 2017 
El 'milagro' del tigre gigante que puede resucitar de su extinción, Madrid , 23 Jan 2017 
Extinct Massive Caspian Tigers To Be 'Brought Back To Life', Science World Report, 23 Jan 2017 
El «milagro» del tigre gigante que puede resucitar de su extinción, La Razon (ESP), 22 Jan 2017 
Espécie de tigre extinta há 40 anos poderá ser ressuscitada - ZAP, ZAP, 22 Jan 2017 

https://www.journals.elsevier.com/isprs-journal-of-photogrammetry-and-remote-sensing/call-for-papers/deep-learning-for-remotely-sensed-data
https://www.journals.elsevier.com/isprs-journal-of-photogrammetry-and-remote-sensing/call-for-papers/deep-learning-for-remotely-sensed-data
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Scientists want to bring back an 'extinct' Caspian tiger, MSN, 20 Jan 2017 
Scientists have a plan to bring back the Caspian tiger, which has been extinct for 50 years, Science Alert, 

20 Jan 2017 
News story from The Mirror on Thursday 19 January 2017, The Mirror, 19 Jan 2017 
Scientists want to bring back a 300-pound tiger that went extinct in the '60s, Business Insider, 19 Jan 

2017 
Scientists want to bring back the 300-pound Caspian tiger, which went extinct in the 1960s, Latest 

Nigerian News, 19 Jan 2017 
News story from Daily Mail on Thursday 19 January 2017, Daily Mail, 19 Jan 2017 
Kaspischer Tiger: Die Rückkehr des Königs, Spektrum, 18 Jan 2017 
Scientists think they can bring back this tiger from extinction, New York Post, 18 Jan 2017 
Tigers Could Roam Again in Central Asia, Scientists Say, R&D, 18 Jan 2017 
Вымерших туранских тигров вернут в Азию, Vesti.ru, 18 Jan 2017 
Tigers may roam again in central Asia: Scientists, The Siasat Daily, 18 Jan 2017 
Tigers Could Roam Again In Central Asia, Eurasia Review, 17 Jan 2017 
Scientists Want Extinct Caspian Tigers Back in the (Former) USSR, Inverse, 17 Jan 2017 
jra kborolhat tigris Kzp-zsiban, Origo, 17 Jan 2017 
Central Asia ready to be repopulated with tigers, new study says, Breitbart News Network, 17 Jan 2017 
Scientists Dream of Reviving Extinct Caspian Tiger, Transitions Online, 17 Jan 2017 
Cousins of extinct giant Caspian tigers could thrive again in Central Asia, International Business Times 

(UK), 17 Jan 2017 
Tigers to roam in Central Asia again, The Freepress Journal, 17 Jan 2017 
Российские экологи предлагают "воскресить" каспийских тигров, РИА Новости, 17 Jan 2017 
Visszatelepítenék a tigriseket Közép-Ázsiába, Hirado, 17 Jan 2017 
Tigers may roam again in Central Asia: study, Business Standard, 17 Jan 2017 
Tigers may Roam again in Central Asia, I4U, 17 Jan 2017 
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