Use of "Climate Change" Terminology and Data in S/C NF Draft Assessment


A.  Introduction:
Why is the repeated use of "climate change" wording in the Draft Assessment Report so important?  Use of this term is very important because it is always used in the clear sense of higher temperatures and lower precipitation.  This implies that the higher temperatures and lower precipitation predicted to occur during the time period of the new plan will impact nearly every aspect of the assessment and the related plan.  The 171 pages of text in the Salmon/Challis National Forest (S/C NF) Draft Assessment have forty-seven mentions of "climate change" or "climate warming", as documented in Attachment 1.  

Almost every mention is tied to negative consequences for our National Forest, such as more frequent, hotter, and more wide-spread wildfires; and increased threats to: endangered wildlife species; continued success of desired plant species; and groundwater/riparian ecosystems.  
Such predictions will certainly lead to recommendations for decreased human access to or use of S/C NF areas affected by these threats, because human access/use will intensify these negative impacts of "climate change".  These recommendations will hurt local residents whose livelihoods or recreation activities depend upon access to the Forest lands.  Attachment 1 illustrates the variety of ways in which "climate change" is defined as a stressor or a threat to Forest health in this Draft and thus can be used to restrict human access to and activity within the S/C NF.
Although this prediction is crucial to the draft assessment, there is only one-half page (on p. 11) providing any data on temperature and precipitation to demonstrate that the S/C NF is actually becoming warmer and drier.  This page is attached as Attachment 2.
Since these predictions drive numerous conclusions in the draft assessment, it is critical to examine the supporting data.  In this comment paper, I will supplement the data supplied in the draft with local data by year for Lemhi and Custer Counties to provide a stronger basis for discussion of these important assumptions.

B.  Concerns Related to the Temperature and Precipitation Data Provided:
There are four major issues with the data and analyses provided on Page 11 of the draft.  (See Attachment 2 for a reprint of these data and analyses.)
1. Most (72%) of the land included in the Climate Divisions cited lies outside the border of Lemhi and Custer County territory;
2. The time periods and summary statistics used for analysis are arbitrary and not optimally relevant; 
3. The temperature and precipitation measures do not provide adequate information on trends during the 30 years prior to 2017; and
4. Local measures of temperature and Salmon River water flow in our two counties do not support the assumptions of continually rising temperatures and diminished water supply over the past 30 years.

1.  Most (72%) of the land included in the Climate Divisions cited lies outside the border of Lemhi and Custer County territory:
The Climate Divisions (#4 and #8 in Idaho) cited on Page 11 cover a total of 29,120 square miles (for #4) plus 4,938 square miles (for #8), giving a total of 34,058 square miles.
Lemhi County (4,569 square miles) and Custer County (4,937 square miles) have a total of 9,506 square miles, representing 28% of the 34,058 square miles in these two Divisions, leaving 72% of these Divisions outside the boundaries of our Counties.  It is highly unlikely that our local weather is well-represented by the average weather patterns over this enormous area.
2.  The time periods and summary statistics used for analysis are arbitrary and not optimally relevant:
First, rather than providing temperature and precipitation data by year, the only statistics presented are overall averages for two time periods, with the years within each time period represented by only one number.  This way of presenting the data does not allow the reader to look for data trends throughout the entire period, nor does it show how individual years may vary from the overall average.
Second, it is extremely unusual to compare an average for 86 years with another average for 31 years, and there is no explanation as to why this unlikely split was made.  One reason for doing this can be to produce a desired result, showing either a decrease or an increase in temperature or precipitation between the two periods.
To demonstrate this "naughty science" in a presentation to the Salmon Rotary Club, I asked the members to tell me where to split the years to show an increase in summer temperatures using a graph of Lemhi County summer maximum temperatures by year for 1968 through 2017.  They correctly split the years into two groups between 1980 and 1981, giving the earlier years an average of 80 degrees, and the later an average of 82 degrees.  Next I asked them to show me a decrease in summer temperatures, and they selected a different split, between 1992 and 1993, giving the earlier years an average temperature of 82 and later years an average temperature of 80.  (See Graph F on Page 12 for details.)
Rotary members completed the same naughty science exercise for the Summer graph of Lemhi County CFS water flow, and were similarly able to "prove" that annual water flow was decreasing by dividing the graph into two sections between 1999 and 2000, showing an average decrease from 3,010 to 2,443 CFS across the two time periods.  Next, they "proved" a CFS increase by dividing the years between 2007 and 2008, giving an average increase in CFS from 2,549 to 2,962 across those two time periods  (See Graph H of Summer on Page 15 for details.)
If Rotary members can make average summer temperatures and Salmon River water flow in Lemhi County increase or decrease at will by simply dividing the years up in certain ways and then using overall averages for each time period, how can this technique be seriously considered to prove anything?

Third, the statistics used were misinterpreted in the text accompanying the table.  The overall averages for each zone and time period were compared, showing the earlier 86-year period to have had slightly lower average temperatures (by 1.5 degrees) and slightly higher average precipitation (by 1.06 inches) than the later 31-year period.  The summary describing the average temperature difference stated:  ". . .the combined annual mean temperature within these climate divisions has seen an average annual increase of 1.5 degrees (Fahrenheit) while mean annual precipitation has declined by 1.06 inches.  An "average annual increase" actually means the temperature increases each year by 1.5 degrees, which is obviously not what the writer intended, as this would mean an increase of over 175 degrees over the period from 1901 to 2017.
Fourth, the sentence immediately following the number table reads as follows:  "As a result of a mean annual temperature increase and precipitation decrease over the last three decades, the northern Rockies mid-elevation forests are predicted to have a higher risk of climate-induced large fires (Westerling and others 2006).  If any part of this conclusion is supposed to come from the data table immediately above it, this is an error because there is no demonstration of any change during the last three decades for these climate divisions, since the last thirty-one years were averaged all together into a single average for temperature and a single average for precipitation.  Placing this sentence just below the data could easily be interpreted to imply a relationship.
3.  The temperature and precipitation measures do not provide adequate information on trends during the 30 years prior to 2017:

First, why is the collection of data begun in 1901 for predictions for a plan scheduled to begin in 2020?  Perhaps the thought was that "more years will provide better information", but that approach totally disregards the more likely assumption that your predictions will be better the closer you get to the years you are trying to predict.  Not all "years" from the past are equally relevant to Year 2020.
Second, why are no annual data on temperature or precipitation provided for the 31-year period of 1987 to 2017, which is the data period closest to 2020, the year the new plan will be adopted?  Did the "Westerling and others, 2006" article cited above provide any such detail?  Residents of Custer and Lemhi Counties deserve to see such potential trends in detail, so they can evaluate the assumptions of the Draft Assessment on their merits.  Certainly such detail is available on Climate Divisions #4 and #8 in Idaho from The National Center for Environmental Information.
Third, to remedy this lack of yearly data for this period, I collected temperature and Salmon River water flow information, as described in detail below.

4.  Local measures of temperature and Salmon River water flow in our two counties do not support the assumptions of continually rising temperatures and diminished water supply over the past 30 years:
After reviewing available temperature and precipitation data for Lemhi and Custer Counties for the years 1988 through 2017, I found that the precipitation numbers were very unreliable.  Several summer days in Lemhi County since 2005 showed precipitation of ten inches or more in one day.  I have lived in Lemhi County since May of 2005, and I'm sure that those readings were incorrect -- can you imagine Lemhi County with ten inches of rain in 24 hours?!  
This led me to question the precipitation figures, so, at my husband's suggestion, I decided to use the United States Geological Survey (USGS) cubic feet per second (CFS) measures of water flow in the Salmon River at Custer and Lemhi County measurement placements rather than the flawed precipitation figures.  I believe that these measures of available water are more reliable than precipitation figures, which depend upon collection at specific locations rather than the generalized water collection capacity of the Salmon River and its tributaries.
A reviewer suggested that I extend the temperature data collection back to 1968, as "the 1970's had some cold years" so I did.
However, I believe that the purpose of the draft Assessment is to estimate the temperatures and water availability for 2020 and beyond (the time period to be covered by the new Plan), so data from more recent years should be weighted more heavily in this analysis than data from long ago.  I did no weighting of the averages shown as heavy black horizontal lines in the attached graphs -- the averages are simple means of the annual data noted on each graph, except in some CFS charts, where CFS averages cover a longer range of years, as noted above the average line on those graphs.  As everyone knows instinctively, our weather varies from year to year, so predictions should not be based on simply the past four or five years.
Custer and Lemhi County Temperature Data:
To encourage everyone to look at the specific variations in temperatures and CFS river flows in the past 30 (or 50, for temperatures) years, rather than providing only the overall averages across multiple years, I have attached graphs of these measures for the two counties showing the individual annual measures graphed with the overall average measure for that time period.
Graphs A and B (on the pages immediately following this paragraph) show the average annual maximum daily temperatures for Custer and Lemhi Counties for each year for the period of 1968 through 2017 (Year 1 is 1968).  The heavy black line indicates the overall average of these 50 years.  Look carefully to see whether you can see any overall trends of increasing or decreasing temperatures during these years.  I was unable to see any overall trends during these 50 years.  I used the maximum daily temperatures because these are would be most sensitive to increasingly hot weather, and are also the most potentially damaging to plant and tree growth and to ground water availability.  

.

Graph A:  Annual Average Maximum Daily Temperatures for Custer County 1968 to 2017
(Years registering "0" are missing some or all temperature data.)

Note:  Year 1 is 1968; Year 10 is 1977; Year 20 is 1987; Year 30 is 1997; Year 40 is 2007; Year 50 is 2017.
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Graph B:  Annual Average Maximum Daily Temperatures for Lemhi County 1968 to 2017
Note:  Year 1 is 1968; Year 10 is 1977; Year 20 is 1987; Year 30 is 1997; Year 40 is 2007; Year 50 is 2017.
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[image: image7.png]Annual Average Maximum Daily Temperatures for Lemhi County 1968 to
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While annual averages are fine for an overview, Spring and Summer are the most relevant seasons for plant and timber growth, so I also graphed the average maximum daily temperatures for 1968 through 2017 for Spring (March, April, and May) and for Summer (June, July, and August) for each County.  Custer County data are shown in Graphs C (Spring) and D (Summer), while Lemhi County data are in Graphs E (Spring) and F (Summer).  I understand that spring is the primary season for above-ground conifer growth, while root growth continues to occur during the summer, so temperatures (and water supply) are important throughout these two seasons.
The Summer graphs show the most variation in temperature across the years, so that is the season which was used to demonstrate naughty science to the Salmon Rotary members as mentioned above. 

In reviewing Graphs C, D, E, and F, do you see any clear trends of increasing or decreasing temperatures throughout these years as compared to the horizontal line showing the overall average?  I was unable to find any clear increasing or decreasing trends deviating from the overall average in these graphs, indicating that spring and summer maximum average temperatures are not systematically increasing or decreasing for Custer and Lemhi Counties during these 50 years.

Graph C:  Annual Average Maximum Daily Spring Temperatures for Custer County 1968 to 2017

(Years registering "0" are missing some or all temperature data.)

Note:  Year 1 is 1968; Year 10 is 1977; Year 20 is 1987; Year 30 is 1997; Year 40 is 2007; Year 50 is 2017.
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Graph D:  Annual Average Maximum Daily Summer Temperatures for Custer County 1968 to 2017
(Years registering "0" are missing some or all temperature data.)

Note:  Year 1 is 1968; Year 10 is 1977; Year 20 is 1987; Year 30 is 1997; Year 40 is 2007; Year 50 is 2017.
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	Graph E:  Annual Average Maximum Daily Spring Temperatures for Lemhi County 1968 to 2017
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	Graph F:  Annual Average Maximum Daily Summer Temperatures for Lemhi County 1968 to 2017
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Custer and Lemhi County Salmon River Water Flow Data:
In reviewing the CFS (Cubic Feet per Second) water flow data from the two measurement points selected near Clayton but below the Yankee Fork tributary (for Custer County), and in the City of Salmon (for Lemhi County), I found that there was only 11 years of data available for both sites:  2006 to 2016.  
Graph G shows the CFS flow for both of these sites for 2006 to 2016.  However the averages used for comparison reflect a much longer span of time:  1922 to 2017 for the upper (Custer) graph, and 1912 to 2016 for the lower (Lemhi) graph.  

In comparing these two annual data graphs to these very long-term averages, you can see there is no clear trend of increasing or decreasing water flow for either the Custer or Lemhi data collection points.  
The 2017 annual average CFS data point for the Custer graph is available -- it is 22,228 CFS, well above any other data point shown on that graph.  This is not on the graph because I wanted readers to be able to compare each of the points in the two graphs, and the 2017 measurement was not yet available for Lemhi County.  However, in view of the correlations in movements between the two graphs, it is likely that the Lemhi CFS measurement for 2017 will also be well above average.  (Also, unscientific but interesting, it is common wisdom in Salmon that 2017 was a high-water year for many months beyond the usual spring/early summer run-off.)

CFS data were available for the Lemhi County measuring point, in the City of Salmon, for the full time period of 1988 to 2016.  These were analyzed by the four seasons of the year, and only Spring and Summer showed much variation by year around the average for that time period.  Because Spring and Summer are important growing seasons for conifers in our climate area, these graphs are displayed following Graph G.  Graph H shows the average CFS by year for the Spring and Summer seasons in Lemhi County for 1988 to 2016.

While the Summer CFS flows show much more variation across the years than Spring, there is no clear upward or downward trend in either graph.   (I examined the Fall and Winter seasons; these showed very little variation across the years.) 

The Custer and Lemhi water flow patterns track each other very closely, and each of these annual averages stays close to very long-term averages (see Graph G), so it's reasonable to assume that the Custer water flow also would show no definite trend during the 1988 to 2016 time period.
	Graph G:  Annual CFS Flows for the Salmon River in Custer and Lemhi Counties

                Note:  Year 1 is 2006; Year 6 is 2011; Year 11 is 2016
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Graph H:  Annual Average CFS Flows for Spring and Summer in Lemhi County 1988 to 2017
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C.  Conclusions:
1. The use of the phrase "Climate Change" and the frequent assumptions of increasing drought and increasing temperatures stated in the Draft Assessment should be removed in the final document unless these are clearly supported by new Best Available Scientific Information (BASI) as described below.
2. Data used to support such predictions should at least:  (1) use local geographic boundaries, (2) reflect annual data for each year during the 20- or 30-year period just prior to 2018, and (3) be presented as data points graphed by year to demonstrate any trends or lack of trends.
3. This period of 20 to 30 years is the only time period which is (1) useful for predicting temperature or water flow trends after 2020, and (2) for which there is actual data available, so this would constitute the BASI, as mandated for this research.
D.  Availability of Temperature and CFS Data Used in This Paper:
All of the temperature and CFS flow data referred to in this paper are available in EXCEL format via E-Mail upon request.  If you would like these data, please e-mail me at the following address:   mrn_5768@centurytel.net

If you have questions about this paper, please phone me at 208-756-1727 any time after 9:30 a.m. and before 9:30 p.m.
NOTE:  ATTACHMENTS 1 AND 2 FOLLOW THIS PAGE.
ATTACHMENT 1:  

"Climate Change" References in the S/C NF DRAFT ASSESSMENT 

NOTE:  "Climate Change is abbreviated as "CC" in the table below.
	Page No.
	In Reference To:
	Page No.
	In Reference To:

	2
	Public comments requesting incorporation of CC impacts
	50-52
	CC as a cause of water shortages

	4
	Ecosystems: impact of CC
	57-58
	3 mentions of CC as a stressor

	5
	CC "most significant" stressor
	
	

	14
	CC provides competitive advantage to noxious weeds
	70
	3 mentions of CC as having major impact on two ecosystems

	27
	Shrublands: CC exacerbates invasion of exotic plant species
	78
	CC: may be an increase in areas burned by wildfires

	28
	Grasslands:  CC may elevate risk of  plant invasion
	82, 87, 92, and 94-97
	CC listed as a threat or stressor to specific species of wildlife

	29
	CC threat to health of Whitebark pine
	113
	CC cited twice as contributor to the costs of wildfire suppression

	30
	Aspen susceptible to heat and drought, projected to become more intense with CC
	122
	CC cited as accelerating the deterioration effects on cultural and historic resources

	31
	Alpine plants:greatest risk to these is CC
	128
	CC cited as a potential stressor to rangelands

	31
	Barren-Rock: unclear what [negative] impacts CC may have on this and alpine plants
	129
	CC cited as a driver for invasive plants in rangeland areas

	NOTE:  Most of the CC mentions on Pages 42-48 list human activities as stressors, with CC added to these as an additional stressor, thus increasing the total stress involved (see these!)

	42
	Groundwater ecosystems: CC listed as a stressor
	
	

	43
	Surface/Groundwater Fluctua-
tions: CC as a stressor
	
	

	43
	Channel & Floodplain: CC as a stressor
	
	

	45
	Springs:  Land type associations [e.g., Lemhi Land Trust] that are experiencing large climate deviations [CC] are likely more vulnerable to cumulative effects of additional stressors including roads, mining, and diversions.
	
	

	47-48
	Stressors on Water: (See para-
graph split across these pages)
	
	


	ATTACHMENT 2:  

EXCERPT FROM PAGE 11, USFS S/C FOREST DRAFT ASSESSMENT 


Effects of Topography and Weather. . .

. . . .According to the National Center for Environmental Information website, the Forest falls in climate divisions 4 and 8.  Historical weather data for the Forest over the last 30 years, displayed in Table 2 shows the combined annual mean temperature within these climate divisions has seen an average annual increase of 1.5 degrees F while the combined mean annual precipitation has declined by 1.06 inches.

Table 2.  Mean Annual Temperatures and Precipitation for Climate Division 4 and 8

	Climate Zone 4
	Mean Annual Temperature
	Mean Annual Precipitation

	1901-1986
	39.8
	35.00

	1987-2017
	41.3
	33.62

	
	
	

	Climate Zone 8
	Mean Annual Temperature
	Mean Annual Precipitation

	1901-1986
	38.1
	17.99

	1987-2017
	39.6
	17.25


Fire seasons are defined by seasonal changes in temperature and precipitation.  As a result of a mean annual temperature increase and precipitation decrease over the last three decades, the northern Rockies mid-elevation forests are predicted to have a higher risk of climate-induced large fires (Westerling and others 2006).

14

