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EDUCATION 

2016.10-2020.05          PhD – Sedimentology – University of Leeds, UK  
 
Thesis title: “Quantitative analysis of geological controls on incised-valley-fill geometry and stratigraphic architecture” 

Supervisors: Prof. Nigel Mountney & Dr. Luca Colombera 
1. Identifying and quantifying the nature and impact of many different geological boundary conditions on the geometry 
and stratigraphic architecture of incised-valley-fill systems is not straightforward because the preserved geological 
record of incised-valley-fill systems is highly varied. Only by means of quantitative statistical analysis of very large 
composite datasets that incorporate the attributes of a wide variety of examples, can critical insight be gained to an 
improved understanding of the relative roles of many different geological controls in determining the geometry and 
stratigraphic architecture of incised-valley-fill systems. In this PhD research project, metadata analysis to the generation 
of information from ‘legacy data’, applied to a comparative analysis of many case studies of late-Quaternary incised-
valley fills, distributed globally is undertaken. This is accomplished by an innovative database-driven approach, 
querying two relational databases (SQL database), the Shallow-Marine Architecture Knowledge Store (SMAKS) and 
the Fluvial Architecture Knowledge Transfer System (FAKTS), to identify common trends. In this research project, a 
novel database-driven quantitative analysis of 151 late-Quaternary incised-valley fills (IVFs) is undertaken, aiming at 
exploring the relative roles of possible controls in determining the geometry and stratigraphic architecture of IVFs. 1. 
Quantitative data extraction and input into relational databases related to the geometry, spatial relationships, stacking 
patterns and lithological heterogeneity of architectural elements/subenvironments that form the infill of incised valleys 
and the geometry of valleys from published literature and fieldworks; 2. Query of FAKTS and SMAKS databases to 
identify common trends (programming in MySQL); 3. Statistical analysis of the database output (producing algorithms 
in Python, R, statistics analysis using softwares such as Minitab, SPSS and R). The resultant database-conditioned 
models are then subsequently applied to further our understanding of the significance of ancient IVFs in the older 
geological record: a data synthesis of 18 Namurian (Serpukhovian to Bashkirian) IVFs from the United Kingdom and 
Ireland is performed to characterize the palaeohydrologic characteristics of the formative rivers feeding these incised 
valleys, and to attempt a refinement of the regional palaeogeographic reconstructions.   
Results indicate that various factors in addition to relative sea-level change operate to control the geometry of IVFs, 
notably basin physiography, drainage-basin size, climate, substrate type and tectonics. Upstream controls (e.g., 
drainage area and dominant vegetation type in the catchment) appear to be more important in determining valley 
geometry, compared to the characteristics of the receiving basin (e.g., basin physiography, substrates and shoreline 
hydrodynamics), especially for passive margins. Significant variability in stratigraphic architectures of IVFs is identified 
that is not accounted for by classical facies and sequence-stratigraphic models. Factors other than relative sea-level 
fluctuations – such as continental-margin type, drainage area, IVF geometry, basin physiography and shoreline 
hydrodynamics – are demonstrated to be responsible for the observed variability in the internal architecture of IVFs. 
Facies architecture recorded in the Namurian IVF fluvial deposits indicate that their formative palaeorivers were likely 
perennial and characterized by relatively low discharge variability. Results of this study challenge some concepts 
embedded in sequence stratigraphic thinking, and have significant implications for analysis and improved 
understanding of source-to-sink sediment route-ways, and for attempting predictions of the occurrence and 
characteristics of hydrocarbon reservoirs.  
2. Furthermore, as part of this PhD, a field study was conducted in Pembrokeshire, South Wales, which focused on the 
Upper Sandstone Group, a succession of Namurian age. See FIELDWORK & TEACHING EXPERIENCE in detail. 

Key training courses: Outdoor first-aid course, Introduction to Digital Maps, Statistics, Introduction to Data Science 
(R, GIS, Artificial Intelligence), Introduction to Python Programming, Sedimentology, Basin analysis, Sedimentary 
Basins and Hydrocarbon Resources, Sedimentary processes, Sequence Stratigraphy. 

Key methodologies: literature review, FAKTS and SMAKS database (SQL database), statistical analysis and field-
work techniques.  

Specific skills: Databasing, Quantitative data analysis (Excel, Minitab, SPSS, R), Programming in SQL, R, VB, VF and 
Python language, QGIS, ArcGIS, field-data collection, outcrop interpretation skills, rapid adaptation to new skills, 
innovation, strategic problem solving, project management and presentation. 
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Software experience: Geoframe, Petrel, Resform, Surfer, HeidiSQL, Minitab, Rstudio, SPSS, MySQL, Coreldraw, Image 
J, ArcGIS, Microsoft Office. 

2013.09-2016.07           MSc – Geology – China University of Petroleum (Beijing)                       

Pass with Distinction, GPA: 91/100. Master Thesis: “Palaeogeographic reconstructions of certain sandstone groups of 
Shahejie Formation, Dongpu Depression, Bohai Bay Basin, China” 
In this industrial project, integration of core, well logging and 3-D seismic data was utilized to investigate the controls 
of tectonics and deep-water lake-level changes on the stratigraphic architecture of this deep-water syn-rift basin fill. 
1. Utilization of syn-tectonic sediments/stratigraphy to reconstruct fault evolution; 2. High-resolution sequence-
stratigraphy analysis utilizing 3D seismic data and well logging and core data; 3. Utilization of multi-proxy 
palaeoenvironmental studies such as provenance analysis, antecedent topography and seismic geomorphology to 
help confine the palaeogeographic reconstructions of the studied successions; 4. Quantitative analysis of the controls 
of tectonics and deep-water lake-level changes on the stratigraphic architecture of the studied successions. 

Key training courses: Petroleum System Analysis, Basin Analysis, Well logging and reservoir evaluation, Reservoir 
Geophysics, Introduction to modern well logging, Numerical analysis, Geostatistics, Principles of sedimentology, 
Seismic sedimentology, Petroleum geochemistry and Seismic anisotropy and interpretation. 

Key methodologies: 3D seismic, well and core data analysis, classic field techniques and report writing.  

Specific skills: 3D seismic data interpretation (Geoframe, Petrel), well logging and core data interpretation, Hands-on 
experiences, leadership, good communication skills to work in a large team, rapid adaptation to new skills, actively 
sought academic and industry collaborations. 

Software experience: GeoFrame, Petrel, Resform, Surfer, Grapher, Geomap, AutoCAD, CorelDraw, Matlab, 
Microsoft Office. 

INDUSTRY WORK EXPERIENCE 

Sinopec China                                                           Jun-Aug 2015                                                    Summer Internship 

Petroleum system analysis and analysis of the mechanisms of hydrocarbon accumulation of Dongpu Depression, 
China. The person at the wheel for the analysis of sequence stratigraphy and sedimentology of the target reservoirs. 
Assistant in provenance analysis, reservoir characterization and petroleum system analysis. Full workflow from data 
collection from various departments of the company, seismic, well log and core data interpretation and correlations, 
depositional environment mapping, reservoir characterization and petroleum system analysis to final report writing 
was undertaken.  
Key skills: Confident embracing of unfamiliar softwares and techniques, initiative & collaborative drive to lead the 
project beyond the scope of internship, leadership, good communication skills in a large team, teamwork, multi-
tasking and ability to learn and apply knowledge graciously and enthusiastically, project management and 
presentation. 

China National Petroleum Corporation              2014                                                                    Research assistant 

Reservoir characterization of the tight sandstone reservoirs in late Triassic to Jurassic successions of West Sichuan Basin, 
China. 3D seismic, well and core data analysis. Specifically, the principles of seismic sedimentology were utilized to help 
predict the geometry of sandbody units. 90°-phasing of seismic data, selection of time parallel reference seismic event, 
stratal slicing, conversion of stratal slices to high-resolution palaeogeographic reconstructions, prediction of the 
sandbody distribution, petroleum system analysis and final reports were undertaken. 
Key skills: Teamwork, Confident embracing of unfamiliar softwares and techniques. 
Industry software experience: GeoFrame, Resform, Grapher, Geomap, AutoCAD, CorelDraw, Matlab, Microsoft Office. 

FIELDWORK & TEACHING EXPERIENCE 

University of Leeds                                               Ongoing                                    Demonstrating/teaching lab and fieldwork 
Demonstrating on Masters-Level and Undergraduate courses in practical assignments and field courses, including: 
Petroleum Reservoirs field trip to Yorkshire Coast for geologists and petroleum engineers, Pembrokeshire field trip for 
geologists, modules of Introduction to Geology, Sedimentology, Sedimentary Basins and Hydrocarbon Resources. 
Key skills: Care, respect and good interpersonal skills to pitch to a wide range of abilities and backgrounds 
University of Leeds                                               2016-2019                                Own fieldwork & conference field trip  
1. Pembroke, UK (3 weeks 2016-2017 and 4 weeks in 2019-2020) – Quantitative analysis of the internal fills of 
upper Carboniferous incised-valley fills in Pembroke, UK 
As part of this PhD, a field study was conducted in Pembrokeshire, South Wales, which focused on the Upper Sandstone 
Group, a succession of Namurian age. The study area is located in a peripheral foreland basin. Outcrops in this area 
reveal the internal sedimentary anatomy of one Namurian incised-valley fill in different locations, and hence provided 



an excellent opportunity for a field study with which to examine the internal fills of incised valleys. The fieldwork 
focused on the acquisition of quantitative and qualitative data of the geometry, spatial relationships, stacking patterns, 
and lithologic heterogeneity of architectural elements representative of a variety of subenvironments and sequence 
stratigraphic units that form the infill of an incised-valley fill. Field photomosaics, GPS measurements and architectural 
panels were taken at four outcrop localities (Amroth, Settling Nose, First Point near Tenby and Waterwynch Bay near 
Tenby), and data on lithofacies, geometry and palaeocurrent distribution of the studied successions were collected. 
Grain-size data were obtained visually using a hand lens and a grain-size card. Additionally, measured sections also 
recorded the frequency and thickness of cross-sets of dune-scale cross strata, the thickness of architectural storeys, 
and the inclination and accretion direction of dipping beds forming the internal components of barform elements. 
Quantitative data relating to the measured thickness of lithofacies, measured thickness of dune-scale cross sets, bar- 
and channel-story geometries and dominance of sedimentary structures in this field work were extracted and utilized 
to help decipher the palaeohydrological characteristics of the ancient rivers feeding this incised-valley fill, and to 
attempt to refine the regional palaeogeographic reconstructions of Namurian basins. 
2. Utah, USA (1 week 2018) – Fluvio-Deltaic and Lacustrine Interpretations of Potential Source and Reservoir Rocks: 
Examples From the Green River Formation, Uinta Basin, Utah (UGA) (field trip in AAPG ACE 2018) 
Key skills: Project management, good time management skills, good communication skills, networking, strategic 
problem solving and an open, diplomatic and international mindset for success in a multicultural environment  

PUBLICATIONS 

1. Wang, R., Ji, Y. L., Colombera, L., Mountney, N.P., Yuan, B., Li, D.J., Song, H.Y. and Zhou, S., 2020. Axial and 
transverse depositional systems of a syn-rift basin fill (Bohai Bay Basin, China). Submitted to Marine and Petroleum 
Geology, in review. 
2. Wang, R., Colombera, L., Mountney, N.P., 2020. Palaeohydrologic characteristics and palaeogeographic 
reconstructions of incised-valley-fill systems: insights from the Namurian successions of the United Kingdom and 
Ireland. Sedimentology. DOI: 10.1111/sed.12773. 
3. Wang, R., Colombera, L., Mountney, N.P., 2020. Quantitative analysis of the stratigraphic architecture of incised-
valley fills: a global comparison of Quaternary systems. Earth-Science Reviews, 102988, 1-25. DOI: 
10.1016/j.earscirev.2019.102988. 
4. Wang, R., Colombera, L., Mountney, N.P., 2019. Geologic controls on the geometry of incised-valley fills: Insights 
from a global dataset of late-Quaternary examples. Sedimentology, 66, 2134-2168. DOI: 10.1111/sed.12596. 
5. Wang, R., 2020. Quantitative analysis of geological controls on incised-valley-fill geometry and stratigraphic 
architecture. Unpublished PhD thesis, University of Leeds. 
6. Wang, R., Ji, Y. L., Colombera, L., Mountney, N.P., Yuan, B., Li, D.J., Song, H.Y. and Zhou, S., 2020. Reservoir quality 
evaluation of a syn-rift basin fill (Bohai Bay Basin, China). In preparation. 
7. Wang, R., Colombera, L., Mountney, N.P., 2020. Reservoir modelling of the internal fills of incised valleys: Insights 
from a global dataset of late-Quaternary examples. In preparation. 
8. Gao, C. L., et al., 2017. Characteristics and controls on reservoir properties of the Qingshuihe Formation, Muosuowan 
Area, Junggar Basin, China. Journal of Jilin University (Earth Science Edition) (Chinese version, English abstract), 47, 
990-1006. 
9. Yu, J. S., Ji, Y. L., Liu, J. L., Jia, L. B., Wang, R., 2017. Study on controlling factors of reservoir properties of the 
Paleogene Wenchang Formation in L sag, Pearl River Basin, China. Special Oil and Gas Reservoirs (Chinese version, 
English abstract), 24.  

CONFERENCE PRESENTATIONS 

1. SEPM 2021 (Flagstaff, USA) oral and PICO presentations 
Title: “Quantitative analysis of the stratigraphic architecture of incised-valley fills: a global comparison of Quaternary 
systems’’ and “Paleohydraulic analysis of lowstand river systems and Mississippian and Pennsylvanian incised-valley fills 
from Britain and Ireland’’ 
2. International Association of Sedimentologists Annual Meeting (Rome) poster presentation 
Title: “Database-Driven Quantitative Analysis of the Internal Fills of Incised-valley Fills: Implications for Facies and 
Sequence Stratigraphic Models’’ 
3. AAPG ACE annual meeting (Salt Lake, USA) poster presentation 
Title: “Database-Driven Analysis of Geologic Controls on the Geometry of Incised-Valley Fills: Implications for Facies and 
Sequence Stratigraphic Models” 
4. AAPG ICE annual meeting (London) oral presentation 



Title: “Database-Driven Analysis of Geologic Controls on the Geometry of Incised-Valley Fills: Implications for Facies and 
Sequence Stratigraphic Models” 
5. 11th International Conference on Fluvial Sedimentology (Calgary, Canada) poster presentation 
Title: “Analysis of geological controls on the geometry of incised-valley fills and implications for facies and sequence 
stratigraphic models” 
6. BSRG annual meeting (Cambridge) poster presentation 
Title: “Fluvial response to sea-level change: revised sequence stratigraphic models for different basin and climatic 
settings” 
7. BSRG annual meeting (Edinburgh) poster presentation 
Title: “Quantitative Analysis of the Internal Fills of Incised-valley Fills: Implications for Facies and Sequence Stratigraphic 
Models’’ 

Key skills: Leadership, teamwork and collaboration, good communication skills, networking 

RECENT AWARDS & NOMINATIONS 

2020                 Nomination of Postgraduate Researcher Publications Prize 2019/20 at University of Leeds 

2019                 IAS and SEPM travel grants to SEPM 2020 conference 

2018                 IAS Post-graduate Research Grant for fieldwork 

2013                 Science and Technology Progress Award in Sichuan Province, China for the project Mechanisms of gas                                           
accumulation and Effective Exploration of Chengdu gas field 

2013                 Graduate Examination Waiver at CUPB (Top 1%) 

2013                 Outstanding Graduate of the University 

2009-2013       First Class Scholarship of the University (five times) 

2010                 Xing Jian Scholarship funded by a company (Top 1%) 

2011                 Third Prize in 1st Geological Skill Competition of Universities in Qingdao, China 

OTHER WORK EXPERIENCE 

2018                Conference co-chair at BSRG Annual Conference, Edinburgh (voluntary role)  

2016                Editor of the website for a petroleum consulting company, China (summer internship) 
2013             Private teacher tutoring students from primary and high schools 

INTERESTS 

Fluent in English and Chinese (Basic Korean). Dancing, Yoga, hiking, playing badminton, singing, reading and writing. 

Avid reader of detective novels and enjoy studying crime psychology. I also enjoy working and travelling abroad, 

experiencing new cultures, landscapes and new people. 


