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Need for Paleo research



Where is Manitoba Hydro? Where is Manitoba Hydro? 



Where Is Where Is 
Manitoba Manitoba 
HydroHydro



Water Supply 
comes from: four 
Provinces
two US States

98% Hydro -
2nd only to 
Hydro-Quebec



Manitoba Manitoba 
Hydro Hydro 
Generating Generating 
SystemSystem
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Manitoba Hydro System Manitoba Hydro System 
Capacity Capacity -- 20052005

Hydro-Electric Capacity

Source of Capacity Capacity (MW)

4828
Thermal Capacity

Demand Side Management - Incremental

Diversity Import

535
74

550
5987Total System Capacity

(Cumulative DSM to 2005) (240)



8.

Exports

2000 MW

300 MW300 MW

5465 MW



NelsonNelson--Churchill WatershedChurchill Watershed

Alberta
ManitobaSaskatchewan

Minnesota

North Dakota
Montana

South Dakota

Saskatchewan
River Basin

Upper Churchill
River Basin

Nelson River 
Local Basin

Red
River Basin

Lower Churchill
River Basin

20 %

19 %

Winnipeg
River Basin39 %

6 %

16 %



Nelson-Churchill System Inflow 
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Nelson-Churchill System Inflow 
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Potential Impacts of Potential Impacts of 
Climate ChangeClimate Change
Long term water supplyLong term water supply
–– higher evaporation, reduced reservoir storagehigher evaporation, reduced reservoir storage
–– changing precipitation/runoff patternschanging precipitation/runoff patterns

Extreme weather impact on system operation, Extreme weather impact on system operation, 
major transmissionmajor transmission

Impact on energy supply/demand balanceImpact on energy supply/demand balance

Extended DroughtExtended Drought



Planning Criteria for Planning Criteria for 
Supplying LoadSupplying Load
Firm Capacity
•minimum of 12% reserve capacity required 
over forecast peak load demand

Dependable Energy
•adequate energy resources to supply 
forecast load energy under a repeat of the 
lowest historic flows



Drought



Nelson-Churchill System Inflow 
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WhyWhy doesdoes Manitoba Hydro Manitoba Hydro fundfund
DroughtDrought ResearchResearch??

SystemSystem--Wide Energy Drought is complexWide Energy Drought is complex::
–– extensive geographic region extensive geographic region 
–– cancan’’t transpose severe drought t transpose severe drought 

More More severesevere droughtsdroughts occurredoccurred beforebefore

historicalhistorical recordrecord

Regional diversity of Hydrologic ExtremesRegional diversity of Hydrologic Extremes

NeedNeed probabilisticprobabilistic forecastingforecasting ofof droughtdrought



PaleoPaleo--Environmental Environmental 
ResearchResearch

Ongoing R&D Projects (add picture links
– Tree-ring analysis- Churchill R (Sauchyn)

– Tree-ring analysis- Wpg.R (St. George)

– Isotope analysis of paleo data (Buhay)

– Lake sediment analysis (Cumming)

Climate Change Research Professorship at 
U Regina/ U of W



HowHow cancan Manitoba Hydro Manitoba Hydro 
use use PaleoPaleo ResearchResearch??

Enhance statistical predictions of Enhance statistical predictions of 
frequency & severity of drought:frequency & severity of drought:
–– Currently 100Currently 100--yr record for drought yr record for drought 

probability analysisprobability analysis

–– Identification Identification ofof more more severesevere droughtsdroughts
beforebefore historicalhistorical recordrecord

Reconstruct past Reconstruct past streamflowstreamflow

recordsrecords



WhatWhat isis neededneeded for for PaleoPaleo
Data to Data to bebe usefuluseful to Manitoba to Manitoba 
Hydro?Hydro?

Link Paleo data with current 
climate
– Indication of cyclic patterns
– Develop regional estimates of past climate 

& hydrology
– Link past extremes to climate drivers

Is past an appropriate analogue of the 
future?



Future WorkFuture Work

Internal risk assessmentInternal risk assessment
–– Sensitivity analyses of more severe Sensitivity analyses of more severe 

droughtdrought

–– Variability of long term water supplyVariability of long term water supply



Questions?Questions?



Extra SlidesExtra Slides



Variability 2003/04 to Variability 2003/04 to 
2006/072006/07









Energy in Storage 2004Energy in Storage 2004--05 to 05 to 
20052005--0606



Energy in Storage Energy in Storage 
2006/072006/07


