2007/02/20 PM

Invited Lecture 2


 Best Practices on the Application of Climate information for Water Resources Management
M.N. Ward, U. Lall, C. Brown
International Research Institute for Climate and Society (IRI), 

The Earth Institute at Columbia University, 

New York, USA
ABSTRACT

We give examples of the integration of weather and climate information on different timescales into water resources management. We focus on emerging new opportunities, especially in the broader context of climate risk management across the spectrum of society that is sensitive to climate. Examples are mainly drawn from developing country settings, therefore also providing a perspective on the role such best practices can play in development.

Management of water resources is effected through a combination of structural (e.g. reservoir) and non-structural (e.g. flood plain zoning, prioritized water rights) instruments. The evolution of these instruments has occurred to date with limited use of climate information, in part due to deficiencies in the ability of science and technology to deliver the needed information. Today, climate science advances, coupled with technical advances (such as satellite remote sensing, communications technologies) create a wealth of opportunities for a more substantial contribution of climate knowledge in water resources management.

Key areas of water resources management that are sensitive to climate information include: (i) water supply and demand projection for improved resource allocation and facility management; (ii) flood volume, inundation area and timing projection for flood hazard mitigation, including biological and health impacts; (iii) reservoir and river/estuarine water quality projection for ecological and health objectives; (iv) projection of urban runoff, sewer system loading and discharges into receiving water bodies to meet clean water regulatory standards.

The type of hydroclimatic information needed can usually be expressed in terms of the risks of different outcomes. For example, for managing a reservoir over the coming several months, key information is the risk of each month’s inflow being less than specified thresholds, translated into risks of failure to meet specified user requirements. This risk can be estimated based on historical climatology. That in itself now becomes an opportunity for enhancement, given modern climate science recognition of natural multi-decadal variability in the climate system. The challenge goes beyond the statistics of the last thirty years, to rather, estimating the statistics of the current background climate state, drawing on information contained in long historical (and perhaps paleo) records combined with physical understanding of the regional climate. It is however increasingly recognized that such estimates based on historical information alone, are compromised by anthropogenic influences on the global climate. This creates a challenge for estimating current background statistics, as well as estimating statistics for longer-term planning on time horizons of 20-30 years and beyond. 

In addition to estimating risks based on the background (multi-year) climate state, there is growing work that uses information about the current month’s state of the climate system to provide updated estimates of risks for the coming several months to seasons. This information draws on the now well-established advances in seasonal-to-interannual climate prediction, and ability to downscale that information into risks of hydroclimatic outcomes at the river basin scale, especially in many parts of the tropics. By using such information, in combination with real-time monitored information and the background risk statistics discussed above, a reservoir can be managed more effectively over a time-horizon of several months to a year, and estimates are now emerging of the substantial improvements that can be gained in such aspects as municipal water supply and hydro-electric power generation.

The reservoir management example brings out the range of types of climate information and how they fit, in a general sense, into the reservoir management problem setting. The challenges involved in meeting the needs for climate-related information will show some variation according to each problem setting. Some problems require more detailed spatio-temporal data and/or data types that are difficult to acquire. Data availability will vary according to geographical location and may require alternate methodological approaches for different parts of the world. All users have some formal or informal strategy for dealing with the uncertainty in climate information and with the other variables involved in their decision process. However, these strategies may sometimes be less developed and serve as a challenge to the uptake of the new climate information. 

The examples in the lecture that illustrate aspects of bringing climate information into best practice in water resources management include ones from Southeast Asia, Latin America and East and Southern Africa. We also consider the instrument of insurance and related tools for best practice in managing climate risk in the water sector. 
- 1/2 -

