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GEO345/GEP645. ENVIRONMENTAL HYDROLOGY. 5 hrs (3 hr lecture + 2 hr lab), 4 cr. 

Text: Andy Ward and Stanley Trimble. Environmental Hydrology, 2nd edition, CRC Press. 2004. 

Lecturer: Yuri Gorokhovich, yuri.gorokhovich@lehman.cuny.edu; tel: 718-960-1981 

Week Lectures (Book 
Chapters) 

Labs 

1 Ch. 1 Hydrologic Cycle 
– Data Analysis 

Lab 1. Hydrologic Cycle, Data, Statistical Analysis; 
 

2 Ch 13. Fundamentals of 
Remote Sensing and 
GIS for Hydrology: 
techniques and main 
data sources 

Lab 2. Global Data Portals. Getting data samples and visualizing in ArcGIS. 
 

3 Ch 13. Fundamentals of 
Remote Sensing and 
GIS for Hydrology: data 
types and use in 
hydrologic analysis (1) 

Lab 3. Main techniques of data visualization and analysis in ArcGIS: 
 

4 Ch 13. Fundamentals of 
Remote Sensing and 
GIS for Hydrology: data 
types and use in 
hydrologic analysis (2) 

Lab 4. Main techniques of data visualization and analysis in ArcGIS: 
 
 

 

5 Ch 6. Stream 
processes: role of 
topography; elevation 
data in GIS and Remote 
Sensing 

Lab 5. Stream process; watersheds 
 

6 Ch 2. Precipitation; 
Remote Sensing 
Measurements (radars, 
satellites); Thiessen 
polygon technique in 
GIS. 

Lab 6. Thiessen technique; IDF curves; TRMM data 
 

7 Ch 3. Infiltration and 
Soil Properties; Soil 
databases in GIS 

Lab 7. Soil data from NRCS: SSURGO, STATSGO and Global Soil Database. 

8 Ch 4. 
Evapotranspiration 

Lab 8. TBA 

9 MIDTERM  (Theory in class; Practical - take home, one task from Chapter 14, one – based on labs);  

10 Ch 5. Runoff and 
Floods; impact of land 
cover change. 

Lab 9. Using Rational Method in GIS 

11 Ch 11. Hydrogeology; 
GIS modeling. 

Lab 10. Groundwater contamination using simple index model in GIS 
(DRASTIC) 

mailto:yuri.gorokhovich@lehman.cuny.edu


2 
 

12 Ch 12. Human Impacts 
on Hydrologic Cycle 

Lab 11. TBA 

13 FINAL  (Theory in class; Practical - take home, one task from Chapter 14, one – based on labs) 

14 Presentations, term 
projects (GEP 645 
students)  

 

 

Grading:  Undergrad Grad 

Attendance:  15%  15% 
Midterm:  30%  20% 
Final:   30%  20% 
Labs/Problems  25%  25% 
Practical projects: -----  20% 
 
 
Final Grade calculation for Undergrad:   
= 0.15*(AVE Attendance) + 0.3*Midterm + 0.3* Final + 0.25*(AVE Labs) 
 
Final Grade calculation  for Grad:  
 = 0.1*(AVE Attendance) + 0.2*Midterm + 0.2* Final + 0.25*(AVE Labs) + 0.2*Practical Project 
 
Graduate (GEP645) few ideas on projects: 

1. Visualize time-series of few hydrologic parameters (temperature, precipitation, etc.) for multi-

years for the selected region; use 10 – 20 stations/data points. Explain normalization process 

and interpolation using GIS; interpret and explain your results. 

2. Human impact on hydrologic conditions. For example, you can demonstrate the impact of land 

cover change on surface runoff at the watershed level. In NY metropolitan area good example is 

Passaic in NJ. Can use surface runoff as an indicator of land cover change. 

3. Remote sensing in hydrology. Compare hydrologic data obtained by remote sensing with 

hydrologic data obtained from measurements (for areas where both are available). Make 

conclusions about the accuracy. 

4. Impact of GIS data on hydrologic analysis. For example, you can show how changes in pixel size 

in raster data model affect results of hydrologic analysis. 

5. Estimate time of concentration by different methods and show how it relates to the shape/size 

of the basin. 

6. Demonstrate the use of Thiessen polygons in hydrology. 

7. Select two watershed basins with different soil, slope characteristics and demonstrate (and 

explain) the difference between their hydrographs using USGS flow data. You can add 

hyetograph to evaluate timing of peak runoff and peak rainfall. 

8. Design a method to convert NEXRAD values in rain depth using available precipitation 

measurements.  

9. Can we use rainfall measurements to predict landslides? 
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10. How much runoff we can tap from NYC roofs and other urban surfaces for sustainable local 

agriculture? You can compare two different boroughs or use “representative” areas in different 

boroughs and compare them to demonstrate which factors contribute to the runoff generation. 

11. Build and demonstrate DRASTIC model. 

12. Create simple USLE model for selected area. 

13. Take any geographic region of your choice and size and describe its hydrologic characteristics 

using GIS, HydroDesktop and/or Remote Sensing 

 


