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MTM Impacts – Imp l ica ted in Flooding
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Land cover changes over t ime & space



• Increases, decreases or no 
change in peakflows; 

• Baseflow generally 
increases;

• Changes related to Et & 
soil compaction.

Knowledge Gaps –
• Large spatial scales;
• Valley fill hydrology;
• Reclamation;
• Thresholds;
• Altered topography;
• Streamflow processes in 

MTM & legacy disturbed 
catchments.

Hydro logy is poor ly unders tood
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Climate, Landcover, & Morphology 
Controls on hydrology 

Jones et al, 2012
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Controls on hydrology 
Climate, Landcover, & Morphology



Surface mining
- Removes forest (Et) - increase water 
volume;
- Removes soil – changes storage;
- Changes catchment structure – flow 
paths;

Mounta in top - remova l min ing

Need to recognize it as a two-
part system

1) Surface mine
2) Valley fill

Valley fills
- Modifies original channel 

geometry;
- Increases storage capacity;
- Forces contact time b/w runoff & 

spoil – runoff chemistry & water 
quality;



Bas in sca le - Over the l i fe t ime of MTM 
(1969-2010)



In 2010, MTM covered 9% and 84 VFs cover less than one-half percent of watershed

Bas in sca le - Over the l i fe t ime of MTM 
(1969-2010)



Characterize hydrologic regime of the Big Coal River watershed 
- 390 mile2(1,011 km2);
- rich history of coal, timber, & gas development;
- mixed hardwood forest with steep topography & shallow 
soils;

- Daily USGS streamflow from 1969-2010;
- Calculated metrics that describe hydrologic regime:

- min, 25th, median, 75th, max, IQR, IQR/median, & 
average streamflows;
- baseflow & baseflow ratio;

- Daily precipitation & air temperature from 1969-2010;

- Evaluate for systematic changes over time at monthly & 
annual scales.

Study overv iew



Qmax

Resul ts – Annual sca le

QBFR



Resul ts – Month ly sca le Qmax

QBFR

QIQR/med

Decreasing max flows; 
decreasing variability; & 
increasing baseflow.



We were surprised by decreases in Qmax
given propensity, based on the literature, 
for peakflow increases downstream;

Also surprised by the decreases in QIQR/med
& increases in QBFR;

D iscuss ion  

Implicates valley fills in controlling  hydrology

- No significant changes in climate;

- Streamflow variability is dampened 
over time;

- Proportion of streamflow from baseflow
increasing overtime;



- Forest harvesting thresholds:  20% of 
watersheds harvested for detectable 
changes in hydrology; 

- MTM occupy ~9% of the Big Coal River 
watershed; 84 VF’s occupy less than 
one-half percent (~6 km2) of basin;

- Decreases in variability and increases in 
baseflows were similar to a study 
conducted at the headwater-scale;

Discuss ion 
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Valley fill hydrology still uncertain but 
results suggest VF’s potentially regulate 
hydrology across spatial & temporal 
scales;

Fina l 
thoughts



- Potential benefits of flood dampening at larger scales;

- VF storage implies forced contact time with coal 
bearing chemistry; implications for water quality at local 
& downstream scales;

- Multiple long-term watershed studies to understand 
hydrologic variability  & influence of mine and VF 
structure, age, and stage of reclamation; & legacy 
disturbances;

- Process studies using geochemistry & isotopes  at VF 
& watershed scales would be helpful to understand 
hydrologic processes and to inform reclamation and 
function.

Fina l 
thoughts


