Climate Information Items


REQUESTED INFORMATION CONCERNING CLIMATE CHANGE

FR 66482 Column 3 (5) Specific information on:  • Special management considerations or protections that features essential to the conservation of spikedace and loach minnow, as identified in this proposal, may require, including managing for the potential effects of climate change; and Column 3 (10) Information on the projected and reasonably likely impacts of climate change on Spikedace and Loach Minnow and on the critical habitat areas we are proposing.
The following issues are implicated in the Notice.  The comments have been extracted from attachments 1, 2 and 3 including the references cited in those documents that are to be considered as part of our comments and offered as the best available scientific and commercial information available.
Issue One:   Are Arizona’s and New Mexico's climate warmer than in any time during the past century.

The global average temperature (based on 5-year running average) is understood to be about 1 degree F warmer in 2000 than it was in 1900.  Since the decade of the 1990s, there has been an apparent pause and a slight cooling (observed primarily in the satellite monitoring record and in the balloon data).  But the collective accuracy of temperatures measured at surface stations in the world grid are currently in some doubt because of inconsistencies in the records kept among various countries and in the data handling and processing at CRU/MET (some discrepancies came light in the “Climate-gate” email controversy) so that a high level of credibility can no longer be made for the categorical statement made in “Issue One.”  The U.S. temperature record going back to the 1880s shows the decade of the 1930s to have been warmer than the 1990s (contrary to often quoted statements), with 1934 actually being the warmest year on record in the U.S.  The records of other countries generally do not meet the same standards (continuous operation, well-sited) as those in the United States, the UK and a few other countries of Western Europe and developed Asia.

Just as the Medieval Warm Period and Little Ice Age stood in the way of the IPCC’s claim that today’s global climate is exceptional, the warmer temperatures in the 1930s and 1940s also needed “adjustment” for purposes of enhancing the upward trend.

In each of the ground temperature data-sets, the land temperatures of the earlier period were adjusted downward, leaving the impression that the subsequent rate of warming during the second half of the 20th Century was higher than it actually had been and that today’s temperatures were unprecedented going back at least 150 years and perhaps for more than a thousand years.

NCAR’s Tom Wigley (CRU emails) went even so far as suggesting the sea surface temperatures for the period should also be “corrected” downward by 0.15 C making he 20th Century trend appear greater, but still plausible. In another of the emails he also remarked: “Land warming since 1980 has been twice the ocean warming–and skeptics might claim that this proves urban warming is real and important.”

The unexplained major station drop-out in the NOAA data base around 1990 produces a warming bias in the remaining stations (former stations were mostly inland, at higher elevation and higher latitudes) and a need to estimate data for regions lacking sufficient numbers of remaining stations. Discontinuance of the former urbanization adjustments and lack of quality assurance in siting and operation of newer instrumentation (automated devices progressively replaced thermometers formerly read by trained observers) has degraded the U.S. data set from what once was the world’s best and known formerly as USHCNv1. Ignoring a large body of peer-reviewed research demonstrating the importance of urbanization and land-use changes, NOAA chose not to include any urban adjustment for the global data set, GHCN. These and other changes have altered the historic record and mask cyclical changes otherwise readily explained by natural causes like multi-decadal ocean shifts and solar changes.

But is NASA free from criticism?  No, it uses the same GHCN/USHCN data (plus SCAR data from Antarctica).  It attempts to correct for urbanization (night-time illuminance as viewed from satellite sensors) but the metadata is so sparse or lacking that the classifications of urban, suburban, or rural are blurred.

NASA’s “homogenization” of data within the grids (5 degrees longitude by 5 degrees latitude) and other undocumented final adjustment to its data sets increase apparent warming by in effect cooling the early record.  NASA has also developed the unfortunate habit of juggling the data with the result that the years 1998 and 1934 have swapped places repeatedly in recent years as the warmest year in the United States record.  The CRU emails from 2007 reveal that when NASA official (Reto Ruedy) was asked by a reporter whether NASA data “was more accurate” than the other climate-change data sets, he responded with an emphatic “No.”  He went on to recommend using NOAA’s NCDC data for the U.S. and the CRU (East Anglia University) data for the global record.  And although the Hadley Centre’s CRU implied their data were in agreement with other data sets and was thus trustworthy, the unfortunate truth is that other data centers and the individual countries involved were forced to work with degraded data and appear to be each involved to some degree in data manipulation.

Climate change is real; there are cooling and warming periods that correlate nicely with solar and ocean cycles.  Data from un-adjusted rural stations clearly show warming from 1979 to 1998 and from around 1920 to 1940-45.  But there was also cooling from the mid 1940s to the late 1970s and since 2001 (by the satellite record).  It is the long-term trend on which the cyclical pattern is superimposed that has been consistently exaggerated by the official agencies. 

For those unfamiliar with the official agencies responsible for obtaining and processing temperature measurements and performing data processing there are five:

Satellite data-sets:

1) University of Alabama, Huntsville (UAH)

2) Remote Sensing Systems (RSS) Santa Rosa, CA

Terrestrial data-sets:

3) NOAA’s National Climate Data Center (NCDC) Ashville, NC

4) NASA’s Goddard Institute for Space Studies (GISS/GISTEMP)

5) University of East Anglia Climatic Research Unit (CRU)

All three of the ground-based data-sets depend on data supplied from NOAA/NCDC, which is curator of the Global Historical Climate Network and the US Historical Climate Network (USHCN).

Their temperature (and precipitation) data is presented on regional, national and global scale maps shown as “anomalies” or departures (plus or minus values) from an average value determined from a selected averaging period that may be of the order of a few decades or longer.

Urban heat island effects and land-use changes “contaminate” the climate record as well do poorly designed or improperly calibrated instruments so as to render the resulting data unsuitable for validating climate model performance of forecasts.

The satellite record does not confirm the persistent recent warmth shown by the surface networks in monthly or annual global temperature.  But the satellites do recognize the temporary increase resulting from the recent moderate to strong El Nino during fall 2009 (and the large 1998 El Nino).  Otherwise there has been a growing “divergence” problem between the satellite data that show little or no net warming over the period since their inception in the late 1970s and the ground-based datasets.  To illustrate the discrepancy, NOAA is in sharp disagreement with NASA, UAH, and RSS over both the 2008 and 2009 records.  NOAA data show both 2008 and 2009 to be close to the warmest years in the U.S. record along with May and June 2009 ranking as the warmest months.  The other groups have these months ranked among the coldest in 31 years!

Satellite temperatures have been corrected (2005) for a very small negative bias (-0.03 C) attributed to orbit decay and offset of time of passage over a set of coordinates, i.e., geographic location.  The surface record is believed to contain (supported by peer-reviewed research) significant error (positive bias, usually ignored) that is an order of magnitude (factor of ten) larger than that officially recognized.  The divergence in the two records (satellite vs. ground) has increased with time over the 30-year period since the advent of satellite monitoring.

Station dropout that occurred around 1990 resulted in reduction in the numbers monitoring sites included in the global grid from more than 6,000 to less than 1,500.  The reduction in station density affected all countries on all continents that participate in the GHCN, but particularly Russia and Canada where there are no longer participating sites within the Arctic basin.  This is the very region where most of the warming effect of GHGs is expected to occur, i.e., northern-most latitudes in winter and at night.  Instead NASA estimates temperatures in the empty grids covering the Arctic Ocean and most of the bordering landmass from the closest stations that are often more than 1,200 miles distant.

Issue Two:   There is powerful evidence that recent warming is due to CO2.
In February 2007, the Intergovernmental Panel on Climate Change (IPCC), a United Nations body charged with assessing the scientific record on global warming, concluded that the evidence of global warming is "unequivocal" and stated, with near certainty, that human activities are responsible for most of the observed increase in global average temperatures since the mid-20th century.
When factors other than CO2 are taken into account, including siting biases and the selective elimination of former monitoring sites in countries having colder climates (at latitudes closer to the poles and at higher elevations), there is a lack of incontrovertible evidence supportive of the idea that CO2, methane and other GHGs account for the centuries long warming trend that has proceeded since the end of the Little Ice Age in the 19th Century.  There is really nothing “unprecedented” about the current Modern Warming Period (circa 1850 to present) that has not been observed from proxy data during the previous two millennia, during times when man-made CO2 obviously did not contribute to either the Medieval Warming Period (circa 13th through 15th Centuries) or the Roman Warm Period centuries before.

Issue Three:   Given a plausible range of greenhouse gases in the 21st Century, the climate change models project a global rise in annual temperature of 3 deg F to 7 deg F.  This could correspond to an increase across the states of Arizona and New Mexico of more than 5 deg F in winter and almost 8 deg F in summer by the end of the century.

From what is already known of the climate history of the current inter-glacial, known as the “Holocene”, and of other inter-glacial periods there is no indication that warming of the stated amount is either likely or necessarily expected-except from the climate models, which for several decades now have been shown to be unreliable as predictive tools and lack even the ability to reproduce climate history of the past century(ies) when compared with the known records.  If the models lack the power to “predict” already known records with reasonable precision and accuracy, given proper inputs of (CO2, CH4, etc.), they are even less likely to provide useful guidance in predicting the future climate of areas the size of Arizona and New Mexico, the United States or the world as a whole.  The stated range of temperature increases for the critical habitat in the two states is speculative, since factors other than atmospheric CO2 concentrations will determine the direction and magnitude of changes in average seasonal temperatures and precipitation patterns.  The more likely drivers of climate change would be the decadal, multi-decadal and centennial scale changes in the atmospheric circulation patterns over the oceans: ENSO, PDO, AMO, etc., whose detailed interactions (not all well described) determine the preferred seasonal and annual wind direction, wind velocity profiles, and storm trajectories that would lead to a higher than average or lower than average probability of future drought.  The local (and regional) emissions rates and ambient concentrations of GHGs will have a small effect on the local weather (climate) patterns, which have more to do with land use and expanding urban heat islands.

Issue Four:   Projected 2 1st-century climate change is likely to diminish the water supply to the entire western half of the United States.
CO2 generation within will by itself have little direct effect on Arizona’s and New Mexico's climate.  Other climate drivers will play a far greater role in determining the two state's annual precipitation and seasonal distribution.  Generally a warming climate (global) causes the oceans to produce more water vapor and that in turn produces more precipitation.  Contrarily, the glacial periods (with decidedly cooler oceans) were times of lower precipitation worldwide.  Models that attempt to predict rainfall may not be reliable guides to future precipitation assuming a moderate increase in average temperature throughout the region of the Southwest.

Issue Five:   If the current warming trend continues, the amount of snow-pack in Arizona’s and New Mexico's mountains will be reduced.

The watersheds of the western mountain states generally receive more snowfall and accumulate more snow-pack during El Nino winters (a warm eastern Pacific) than in La Nina winters (a cool eastern Pacific) so the asserted correlation as suggested in Issue Five doesn't necessarily hold true. 

Issue Six:   A warmer climate in the 21st century means that future droughts will have more severe impacts.  Warmer temperatures, more extreme and more frequent heat waves, and a drier surface will make drought episodes more extreme in the changed climate.
As North America emerged from the Little Ice Ages, a centuries-long drought spread over the Great Plains and southern Rockies.  Barshands (crescent-shaped sand dunes) crept across much of the Kansas and Nebraska landscape with relict dunes still visible in a few locations in the western part of these states.  This all happened during much cooler times than current or what likely may be expected for the remainder of this century.  The most severe and widespread heat wave in the recorded history of the United States occurred during the 1930s, often referred to as the “Dust Bowl.”  The all-time record high temperatures for 14 states from Nebraska to New Jersey were set during July of 1936.  Continuing for parts of several years in the middle of the decade, drought officially covered as much as 85 per cent of the United States.

Issue Seven:   Paradoxically, increased evaporation and warmer ocean surface temperature mean the potential for very intense precipitation increases.

Increased flood events in the critical habitat area would benefit the species.  However, increases of very intense precipitation events would not necessarily occur and certainly not for everywhere.  Paleo-climatological data suggests that the most severe flooding of the previous millennium occurred during and especially toward the end of the Little Ice Ages.  For mega precipitation events to occur over land areas abundant contrasting cooler air needs to be in place before being overrun by a warm front creating a stalled low-pressure system.  The presence of nearby warm ocean water is not of itself a sufficient condition for extreme precipitation event.
Issue Eight:   One of the general expectations for a warmer climate, borne out by recent observed trends and by model projections of future climate, is for more variability and more extreme conditions—both severe droughts and more frequent severe weather and flooding (even in the midst of long-term drought).
Climate variability is cyclic and, like weather, is subject to nature's randomness or  “noise.”  Neither GHGs (CO2) nor moderately increased annual average temperature caused by “natural” forcings can be singled out as the primary cause of weather fluctuation at specific locations or within limited regions.  During the 1970s and 1980s the watersheds of the upper Great Lakes (Superior, Michigan, and Huron) received greater than normal rainfall.  As a result lake levels rose and caused severe shoreline erosion along stretches of lakefront.  Since the 1990s the same region has experienced rainfall deficits with falling lake levels and attendant problems.  None of this variability can be directly attributed to warming or climate change on global scale.  What likely drive the fluctuations are changes in upper atmosphere circulation patterns (preferred jet stream trajectories) that guide the progress of moisture producing storms along tracks north or south of the watersheds.  These circulation patterns set up as result of the NAO and other meso-scale changes in circulation over the North Atlantic as it interacts with the PDO.

Issue Nine:   Project climate change will deprive Arizona’s New Mexico's rivers of snow-pack resulting in decreased stream flows.

Stream-flow model projections are no more reliable than the IPCC's general circulation models (GCMs).  Even if the warming expected by proponents of climate change should materialize, there is probably an equal chance that annual precipitation may increase.  Snow events may be restricted to a somewhat shorter winter season, but because of the potential for higher moisture, the amount of snowfall during any particular event may be greater than typical.  This is frequently the situation in the southern Sierra Nevada and Coast Range of California during El Nino winters, which are associated with greatly enhanced amounts of snowfall.

Issue Ten:   Without substantial and near-term efforts to reduce emissions, atmospheric levels of GHGs will continue to climb and thus lead to ever greater rates of climate change.  Future warming...is likely to be even greater than observed warming over the past century.

This issue is tantamount to admitting futility in attempting to address a foregone outcome-if the modelers and their models are to be believed.  Life on Earth has survived far greater threats from earthquakes, tsunamis, volcanic eruptions that obliterated half a continent, asteroid (comet) impacts that wiped out some 90% of land and ocean species.  Just about everything that could happen has already happened during the previous 4.5 billion years of Earth's existence, including at least one episode of the famed “snowball” Earth, when many geologists believe ice covered essentially the whole surface of the planet.  If a runaway greenhouse could have happened, it already would have, and Earth's atmosphere would now be similar to Venus.’  The fact that Earth has had a comparatively hospitable climate over most of its surface for most of its history suggests that important stabilizing feedbacks are at work in the climate system keeping it from deviating greatly.
Issue Eleven:   Human-induced climate change has the potential to be far-reaching and multidimensional.

This assertion has little solid evidence to support it.  Naturally occurring concentrations of GHGs have been far higher (and much lower) in the geologic past, but show a remarkable ability to adjust by the uptake and utilization of CO2 by plants and other natural “sinks” such as ocean deposition of calcium carbonate in sea shells and casts in sediments and by solution in chilled polar waters (especially the expansive Southern Ocean).  The slow increase of CO2 in the atmosphere, allowing for dominant natural sources and sinks, is inadequate to account for the man-made emissions that should be causing twice the observed rate of increase.  This leaves some major gaps in our understanding of the carbon cycle.  The bulk of CO2 from combustion sources must be re-entering the biosphere (forests, grasslands, ocean plankton).  In fact El Niños and other oscillations in ocean/atmosphere circulation may influence substantial portions of the CO2 increases measured at Mona Loa on Hawaii.

Issue Twelve:   Climate change has increased the size and number of wildfires, insect outbreaks, and tree mortality in western states and Alaska...

More than climate change misguided land management practices (restrictions on controlled burns when natural fire is suppressed, etc.) continue to be the more likely source of the severity of wildfire when it inevitably appears.  Proper forest and range management will help alleviate these problems and permit more profitable management for both the private and public sectors.  Insect infestations are cyclic and often result from factors other than higher than normal temperature.  Locusts (grasshoppers) infestations run in cycles.  One well-known infestation occurred in the early years of the Mormon settlement of Utah long before any CO2 increase was attributable to mankind's activity. 

Issue Thirteen:   Precipitation and weather extremes are key to many forestry impacts accounting for part of the regional variability in forest response.  If existing trends in precipitation continue, it is expected that forest productivity will likely decrease in the Interior West, the Southwest, eastern portions of the Southeast.  An increase in drought events will very likely reduce forest productivity wherever such events occur.

GHGs cannot be singled out as the proximate cause for conditions that have often recurred in past times when CO2 concentrations were much lower than today's.  This attempt violates the principle of causality.
Issue Fourteen:   The sensitivity of water resources to climate change is very important given the increasing demand for adequate water supplies and services for agricultural, municipal and energy and industrial uses, and the current strains on this resource in many parts of the country.

One must ask what, if any, measurable benefit will accrue to the Spikedae and Loach Minnow habitats through the regulation of GHG emissions?  Draconian measures to progressively reduce CO2 emissions would have a de minimis beneficial effect in ameliorating a hypothetical problem.
Issue Fifteen:   Climate change is shrinking Arizona and New Mexico snow-pack induced by increasing temperature.  In the western United States, there is already well-documented evidence of shrinking snow-pack due to warming.  Earlier meltings, with increased runoff in the winter and early spring, increase flood concerns and also result in substantially decreased summer flows.  This pattern of reduced snow-pack and changes to the flow regime pose very serious risks to species populations that rely on snow-melt-dominated watersheds for their water supply.

If in fact true that two state’s mountains are holding less snow-pack at the end of recent winters, the likely proximate cause is not the incremental CO2 being emitted by various sources.  Other climate factors, viz., changes and shifts in ocean circulation primarily in the eastern Pacific Ocean influence the trajectory and strength of winter storms across the Southwest, either favoring or disfavoring the quantity of moisture in snowfall, as previously explained.  The water resources demands of growing populations across the sun-belt is a matter of growing concern and should be dealt with in subsequent regional planning not for designating critical habitat or assessing risks to species.
Issue Sixteen:   Warmer temperatures and decreasing precipitation in the Southwest can sustain and intensify drought impacts.

Such eventualities will likely have little or nothing to do with what the countries of the world do or do not do to limit GHG emissions.  It will have entirely to do with macroclimate changes that are difficult or even impossible to predict because of overriding natural causes, as previously detailed.

Issue Seventeen:   Climate change is expected to have adverse effects on water quality.

The IPCC is master of the obvious.  High water flow causes floods and soil erosion.  Droughts cause crop failures and if sufficiently prolonged lead to displaced species populations.  Low stream flows cannot flush out contaminants efficiently and lead to reduced dissolved oxygen levels that compromise aquatic life.  The litany of adverse effects begs the question of whether climate will continue to warm or even warm enough to bring about significant adversity.  Much climatological evidence suggest otherwise.

Issue Eighteen:   The reliance on past conditions as basis for planning...may now longer be adequate...

The full climatic record of the Holocene brackets any extremes of future climate changes that might reasonably be expected.  The Holocene Optimum several millennia past, saw global temperatures more than a few degrees higher than current and likely higher than what is projected by the IPCC's climate models or the more reasonable expectations of traditional climatologists.  CO2 has a progressively diminished role as a GHG as its concentration rises.  Each additional molecule exerts an ever smaller incremental effect than the previous one.  The several negative feedbacks, such as that associated with the reflectivity of low clouds, are likely to further diminish its role of CO2 as a GHG.

Issue Nineteen:   Observed Climate Change and the Negligible Global Effect of Greenhouse-gas Emission Limits in the States of Arizona and New Mexico.
“We analyze what the impacts on future climate change will be if Arizona ceased all of its greenhouse gas emissions, now and forever.  What we find is eye-opening.  Even a complete cessation of greenhouse emissions from Arizona will likely slow the future rate of global warming by less than three thousandths (<0.003) of a ºC per century.  The estimated impact on sea level will be an equally meager five hundredths of a centimeter. These changes are scientifically and realistically meaningless.

“Worse still, is that greenhouse gas emissions are increasing so rapidly in China that her new emissions will completely subsume the entirely of Arizona’s emissions “savings” in less than two month’s time!  Clearly, the [Climate Change Advisory Group] CCAG’s Plan of merely calling for incremental reductions in greenhouse gas emissions will fare even poorer.  There is simply no climatic gain to be had from emissions reductions in Arizona.  The CCAG must know this, but apparently doesn’t want voters to.”

“In the abstract (Summary for Policy Makers) the analyst finds "little in the way of evidence that greenhouse gas build-up in the atmosphere has altered New Mexico's climate."  Short-term variability dominates any apparent long-term changes in the state's average temperature, precipitation, and drought frequency.  The current temperature regime is very similar to that of the end of the 19th Century.  Until very recently the state climate was "characterized by much, much drier conditions."  Related research shows the variability in moisture conditions to be connected with oscillations in the patterns of sea surface temperatures (and circulation) in the Pacific and Atlantic oceans.  These oscillations are a normal part of Earth's natural cycles. Wildfire cycles can also be traced back to these same oceanic patterns. Scares of increasing tropical diseases and rising sensitivity of humans and animals to excessive heat are easily shown to be a misapplication of the facts.

“The implications for future climate change, even if New Mexico ceased all its greenhouse gas emissions from the present day forward are "eye-opening."  Even a total cessation of CO2 emission within New Mexico would slow the future rate of global warming (assuming the mid-range IPCC estimates are correct) by less than two thousandths (0.002)of a degree C per century. The purported effect on sea level rise would be a correspondingly meager one hundredth of an inch.  These projected changes are both scientifically meaningless and immeasurable.”

Issue Twenty:   New Mexico temperature record from 1895 to 2008, as compiled by the U.S. National Climate Center.

114 years of record are characterized by decadal scale variability rather than a well-defined trend.  A cooler period dominated from about 1910 to the early 1930s when a warming trend continued to about 1950.  For the several decades following there was a cooling trend that lasted until the mid-70s when warming once more became evident.  The 1990s warming apparently peaked in the early 2000s and has declined a bit since.  Note:  this is a pattern shared by much of the rest of the Southwest and other parts of the country. 

Issue Twenty-one:   The precipitation record is also unremarkable in lacking any defined long-termed trend.

If averaged over its full 114-year record, annual precipitation in New Mexico statewide shows little overall long-term change.  As with temperatures, annual-to-decadal-scale variations dominate Arizona’s and New Mexico's precipitation histories.  Changes in year-to-year in annual precipitation are decidedly unremarkable when set against the long-term pattern.

Issue Twenty-two:   Since 1895 there have been no long-term trends in drought.  Annual and decadal variability prevail.

The monthly mean Palmer Drought Severity Index values--a standard measure of moisture conditions that balances precipitation with evaporation--show no trend over the past 114 years.  Neither dry periods nor wet periods are uncommon in either state, being dominated by short-term variations.  The very wet period of the early 1940s (previously mentioned) stands out as does the memory of the extended drought of the 1950s.

Issue Twenty-three:   As compared with paleo-droughts, New Mexico's drought experienced during the past century pales by comparison.

Examination of tree-rings of ancient living and fossilized tree specimens reveal that droughts are part of the natural climate system of New Mexico and thus should not be used as examples of events caused by anthropogenic climate change.  They have been far worse in past millennia, long before any significant human influence came on the scene.  Spikedace and Loach Minnows survived much more severe droughts in their evolutionary development.

CONCLUSION

All in all, the habitat of the Spikedace and Loach Minnow in Arizona and New Mexico has been little affected by local or global-scale anthropogenic sourcing of climate change.  Therefore decisions to uplist the species to endangered status or expansion of critical habitat due to the effects of climate change could not supported by the current science.
� Attachment 1 Surface Temperature Records: Policy-Driven Deception? by Joseph D’Aleo and Anthony Watts, Science & Public Policy Institute Updated June 2, 2010


� Attachment 2 Observed Climate Change and the Negligible Global Effect of Greenhouse-gas Emission Limits in the State of Arizona, Science & Public Policy Institute


� Attachment 3 Observed Climate Change and the Negligible Global Effect of Greenhouse-gas Emission Limits in the State of New Mexico, Science & Public Policy Institute
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