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Abstract

Boreal ecosystems store large quantities of carbon but are increasingly vulnerable to carbon loss due to disturbance and climate warming. The boreal region in Alaska and Canada, largely underlain by discontinuous permafrost, presents a challenging landscape for itemizing carbon sources and sinks in soil and vegetation. The roles of fire, forest succession, and the presence (or absence) of permafrost on carbon cycle, vegetation, and hydrologic processes have been the focus of multidisciplinary research in boreal ecosystems for the past 20 years. However, projections of a warming future climate, an increase in fire severity and extent, and the potential degradation of permafrost could lead to major landscape and carbon cycle changes over the next 20 to 50 years. To assist land managers in interior Alaska in adapting and managing for potential changes in the carbon cycle we developed this review paper by incorporating an overview of the climate, ecosystem processes, vegetation, and soil regimes. Our objective is to provide a synthesis of the most current carbon storage estimates and measurements to guide policy and land management decisions on how to best manage carbon sources and sinks. We surveyed estimates of aboveground and belowground carbon stocks for interior Alaska boreal ecosystems and summarized methane and carbon dioxide fluxes. These data have been converted into similar units to facilitate comparison across ecosystem compartments. We identify potential changes in the carbon cycle with climate change and human disturbance. A novel research question is how compounding disturbances affect carbon sources and sinks associated with boreal ecosystem processes. Finally, we provide recommendations to address the challenges facing land managers in efforts to manage carbon cycle processes. The results of this study can be used for carbon cycle management in other locations within the boreal biome which encompasses a broad distribution from 45° to 83° north.



1. Introduction

The boreal forest biome is the largest terrestrial biome on Earth, extending roughly from 45° to 83° N, and consisting primarily of coniferous forests with thick organic soils. Much of the boreal biome is underlain by permafrost. Permafrost, defined as any substrate remaining below 0°C for more than two consecutive years, can persist where mean annual air temperatures are as high as +2°C. This is due to localized differences in the soil thermal regime, which is influenced by topography, slope, aspect, hydrology, winter snowfall, ground ice content, soil texture, plant cover, and fire history (Osterkamp and Romanovsky, 1999; Hinzman et al., 2003a; Jorgenson and Osterkamp, 2005; Myers-Smith et al., 2008). Regional temperatures are not low enough to sustain permafrost everywhere (Schuur et al., 2008). Permafrost affects the vertical movement of water and nutrients through the soil column, so its presence can markedly affect surface soil and vegetation processes that are major aspects of the carbon cycle (Petrone et al., 2006; Walvoord and Striegl, 2007).

Climate warming is expected to have pronounced effects on high latitude ecosystems, especially in locations underlain by relatively warm, discontinuous permafrost such as interior Alaska (Arctic Climate Impact Assessment, 2005; White et al., 2007). Large areas of interior Alaska permafrost now show signs of degradation (Racine and Walters, 1994; Jorgenson et al., 2001; Osterkamp, 2007; Osterkamp et al., 2009) and these are expected to continue to degrade with further climate warming (Marchenko et al., 2008). Changes in permafrost distribution have dramatically affected ecosystems across the boreal and arctic regions through widespread drying in some regions (Riordan et al., 2006; Roach et al., 2011) and wetland expansion in others (Racine and Walters, 1994; Osterkamp and Jorgenson, 2006).
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Figure 1
A map of our focus region in interior Alaska.

Boundaries of the major state and federal government landowners. The majority of the non-Federal and non-State of Alaska lands are owned privately or by Alaska Native Corporations.
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Future climate scenarios project a roughly 5°C increase in mean annual air temperatures for the Alaskan interior over the next 80 years (Chapman and Walsh, 2007). This will be enough to initiate permafrost degradation in many areas (Osterkamp and Jorgenson, 2006; Marchenko et al., 2008), and is expected to lead to major changes in vegetation (Potter, 2004; Walker et al., 2006; Wolken et al., 2011), biological and physical processes in soils, and hydrology (Tarnocai and Campbell, 2002; Davidson and Janssens, 2006; Allison and Treseder, 2011; Johnson et al., 2011; Sierra et al., 2010; Douglas et al., 2013). Changes in permafrost extent and stability will alter carbon source–sink dynamics and provide a management challenge for future planning scenarios. There is great concern that permafrost thawing will yield increased carbon emissions from arctic and subarctic landscapes and provide a positive feedback to global climate warming (Frey and Smith, 2005; McGuire et al., 2009; Koven et al., 2011; Schaefer et al., 2011; Schuur and Abbott, 2011).

The goal of this review is to assist land managers in adapting and managing for potential changes in the interior Alaska carbon cycle by incorporating an overview of the climate, ecosystem processes, vegetation types, and soil regimes of the boreal biome in interior Alaska. Our area of interest is the northern portion of the Tanana River Valley spreading from west to east between the Alaska Range to the South and the hills north of Fairbanks (Figure 1; Van Cleve and Viereck, 1983). This area encompasses 15,000 square miles (3.8 million hectares), slightly larger than Maryland. The main federal government land managers include the Department of Defense (primarily the Army) and the National Park Service. State of Alaska lands include forest, recreation, and wildlife areas. The remaining lands are owned either privately or by Alaska Native Corporations. Though our main focus is the region of interior Alaska the studies and information presented in this paper are applicable to boreal regions in Canada and Alaska.

Our objective is to provide a synthesis of the most current carbon source and sink estimates and research results to guide policy and land management decisions on how to manage carbon stocks in interior Alaska, and potentially in other boreal landscapes. A number of thorough review articles exist on the carbon sequestration potential of forest soils (Goodale et al., 2002; Lal, 2005) and the vulnerability of soil organic carbon (McGuire et al., 2010; Grosse et al., 2011; Harden et al., 2012), permafrost carbon (Schuur et al., 2008; Schaefer et al., 2014), and the carbon cycle (McGuire et al., 2009) to boreal forest climate change and disturbance. Euskirchen et al. (2010) provide an overview of biogeochemical feedbacks with climate change in Alaska’s boreal forests and Hobbie et al. (2002) focused on the relationship between nutrient availability and carbon dynamics. An excellent synthesis of the impacts of climate change on Alaskan forests was provided by Wolken et al. (2011) and terrestrial ecosystem feedbacks to the climate system are presented in Field et al. (2007). However, the aforementioned studies and review papers were not focused on supporting land management activities with respect to assessing and managing carbon sources and sinks.

To support our objective we: 1) synthesize results from numerous studies on the carbon cycle with a focus on research from the Alaskan boreal biome, 2) provide estimates of carbon sources in soil and vegetation in interior Alaska, 3) pinpoint potential sources and sinks for carbon on landscapes in interior Alaska, 4) identify expected changes in sources and sinks with climate change and human disturbance including how compounding disturbances can affect the boreal system, and 5) provide recommendations to address some of the impending challenges facing land managers in their carbon itemization efforts.

2. Background

A growing need exists for carbon source and sink inventories as the first step in identifying and implementing effective climate change mitigation strategies. Executive Order 13514 (Federal Leadership in Environmental, Energy, and Economic Performance) was released in October, 2009. One aspect of this Order requires U.S. Government agencies to account for greenhouse gas (GHG) emissions with the long-term goal of establishing emission-reduction targets. Actions taken by the federal government toward itemizing sources and sinks of GHG will likely dictate how state and local governments, non-profit, and for-profit entities follow. Most itemizations of GHG emissions focus on sources of CO2 and CH4 because they are anthropogenic greenhouse gases and major components of the global carbon cycle. CH4 molecules are 21 times more effective at warming earth’s greenhouse than CO2 (Schlesinger, 1997). As a consequence, smaller CH4 sources (or sinks) can play a comparatively large role in carbon itemization assessments.

Federal entities must address Executive Order 13514 across a wide variety of ecosystems, including the boreal biome which encompasses most of the land between 45° to 83° N and is the most broadly distributed terrestrial biome globally and in Alaska. This biome is characterized by dense forests with high carbon content soils and contains 49% of the global terrestrial forest carbon (Lal, 2005). In Alaska the region is characterized by extreme seasonality between winter and summer temperatures, dramatic seasonal variations in sunlight, a long-lasting snow cover, and a subsurface with heterogeneous bodies of discontinuous permafrost.

Atmospheric CO2 and CH4 can be derived from terrestrial ecosystem processes such as aerobic and anaerobic respiration and human activities, predominantly combustion and agriculture. Major CO2 sinks include photosynthetic uptake, stabilization in soils, and the dissolution of CO2 from soil and rock mineral weathering and calcium carbonate formation in the ocean. There is great uncertainty in identifying and quantifying the feedbacks between enhanced atmospheric CO2 concentrations and whether the response of vegetation and soil microbes provide sources or sinks for this additional atmospheric carbon source (Hartley et al., 2012; Higgins and Harte, 2012; Van Huisstden and Dolman, 2012; Krankina et al., 2012).

Carbon dioxide (CO2) and methane (CH4) emissions into earth’s atmosphere enhance the absorption of radiation emitted from earth’s surface, resulting in warming. Anthropogenic activities contributing to elevated GHG concentrations in the atmosphere are dominated by fossil fuel burning, wildfires, and changing soil or vegetation regimes (Karl and Trenberth, 2003). This is compounded by the removal of GHG sinks when natural ecosystems undergo land use change and the attendant surface albedo and energy balance are altered (Pielke et al., 2007; Bonan, 2008).

3. The boreal biome of interior Alaska

3.1 Climatic and physiographic setting

The climate in interior Alaska is continental, with a mean annual air temperature of -3.3°C and typical mean monthly temperatures of 20.2°C in the summer (July) and -31.7°C in the winter (January) with extremes ranging from -51°C to 38°C (Jorgenson et al. 2001). The mean annual precipitation is 28 cm, with maximum annual snow fall of 1.7 m (Jorgenson et al., 2001). Approximately 40–45% of the annual precipitation arrives as snow (Liston and Hiemstra, 2011). In interior Alaska the permanent snow line is ∼1,600 meters elevation in the Alaska Range to the south (Takeuchi, 2009). None of interior Alaska is above the permanent snow line.

The region is underlain by discontinuous permafrost that ranges from a few meters to over 50 m thick and is most commonly found on north facing slopes, in valley bottoms, and under poorly drained soils (Figure 2; Hopkins et al., 1955; Anderson, 1970; Hamilton et al., 1983; Jorgenson et al., 2001; Douglas et al., 2008). In locations with taliks (zones of unfrozen material created as permafrost thaws in areas below the seasonally thawed active layer) the spatial extent of permafrost bodies is extremely difficult to measure or predict. The horizontal and vertical heterogeneity of permafrost distribution in the area prevents the establishment of any simple estimation of permafrost extent.
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Figure 2
Extent and type of permafrost for the Tanana Flats and surrounding areas of interior Alaska.

Permafrost classes range from continuous to absent. Data sources for permafrost are varied with the majority from Jorgenson et al. (2008) and from the fine scale maps of the Department of Defense Tanana Flats and Yukon Training areas in Jorgenson et al. (1999). The spatial distribution of permafrost outside of the Tanana Flats and Yukon Training areas is not well mapped and is largely uncertain. Note that the Tanana Flats lowland directly south of Fairbanks and the uplands east of north Pole have been mapped at higher resolution than the rest of the mapped area (Jorgenson et al., 2008). As a consequence, for these areas a far richer dataset is presented.
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Permafrost acts as a confining bed in the subsurface that reduces soil water storage capacity and restricts groundwater flow (Hinzman et al., 1991; 1998; Kane et al., 1991; Woo, 2000). The presence of permafrost can greatly affect the stream discharge response to storm activity (Carey and Quinton, 2005), the geochemistry of stream flow (Petrone et al., 2006; Bagard et al., 2011), and seasonal fluxes of nutrients like carbon and nitrogen out of northern watersheds (Carey, 2003; O’Donnell and Jones, 2006; Frey et al., 2007; Frey and McClelland, 2009; Walvoord and Striegl, 2007; Cai et al., 2008a; 2008b; O’Donnell et al., 2012a; Douglas et al., 2013).

In interior Alaska, permafrost distribution correlates with physiography (Figure 3). Lowland landscapes are composed of a complex mosaic of forest, scrub, bog, fen, and open water bodies (Figure 4). They are underlain by sporadic bodies of ice-rich and ice-poor permafrost in gelisols predominately composed of organic material (Pergelic Cryofibrists and Histic Pergelic Cryofibrists) or gravel, silt, and sand (Pergelic Cryochrepts; Brabets et al., 2000). The many open wetland corridors (floating vegetation mats and fens), thought to be permafrost free, are bordered by forests growing above permafrost or perched on top of well-drained gravel substrates. Lowlands comprise 42% of the boreal region in Alaska (574,000 square km), of which 13% is susceptible to collapse-scar bog formation (Jorgenson and Shur, 2007). These bogs form when permafrost acts as an aquiclude (a low flow zone in the subsurface around which flow is channeled) or an aquitard (a zone with no subsurface flow) a few meters below the surface. If a talik penetrates deep enough, the previously closed hydrological system can open up and increase contact with groundwater. In this case fens, wetlands with higher mineral and nutrient content, usually due to subsurface flow, can form. Racine and Walters (1994) suggest the large areas of fen wetlands are fed by groundwater discharge that moves northward from the Alaska Range to the south with permafrost acting as a confining layer channeling subsurface flow. Abundant slumping of trees indicate recent and past permafrost degradation along the upland margins of Tanana Flats.
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Figure 3
A cross section through upland and lowland terrains in interior Alaska.

A cross section illustrating the variety of land forms, hydrologic features, and vegetation in interior Alaska and their relationship to permafrost. Adapted from Jorgenson et al., 2010.
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Figure 4
Photographs representing the vegetation typical of lowland ecosystems in interior Alaska.

A) An overview of an area that burned on the Tanana Flats in 2010. Green regions are locations where the vegetation is typical of a collapse-scar bog. The brown and black standing dead trees are characteristic of burned spruce and birch. B) A view showing the fen to forest transition in an unburned location in the fall. C) A close up of the fen from B. D) The vegetation typical of a bog. This area burned in 1988 and the dense forest in the background is typical of a birch forest.

Photos by Thomas A. Douglas
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Upland landscapes contain well-drained rocky or loess covered soils with permafrost occurring only on north-facing slopes and valley bottoms (Figure 5; Osterkamp et al., 2000; Jorgenson et al., 2001; Douglas et al., 2008). Soils include Alfic Cryochrepts on warmer, well drained south facing sites, and Histic Pergelic Cryochrepts at colder locations underlain by permafrost (Viereck et al., 1983). Upland permafrost tends to be more ice-poor and generally more thaw stable than lowland permafrost. Uplands have higher elevation gradients, drier soils, and more exposed bedrock than lowlands (Jorgenson et al., 2001). South facing and/or well-drained upland slopes tend to be free of permafrost (Osterkamp et al., 2000). The north slopes of the Alaska Range are composed of uplands containing rocky moraines with thick loess deposits.

3.2 Ecosystems of the boreal biome in interior Alaska

Slope, aspect, soil type and disturbance history play major roles in controlling vegetation composition in the Alaskan boreal forest just as they do in other places in the world. Vegetation in the boreal forest of interior Alaska (Chapin et al., 2006; Figure 6 and Tables 1, 2, and 3) is predominantly (40%) black spruce (Picea mariana) on permafrost, lowlands, and north-facing upland slopes, especially after low severity fires (Hollingsworth et. al 2006). Deciduous Alaska paper birch (Betula neoalaskana) and aspen (Populus tremuloides) with a matrix of either pure or mixed white spruce (Picea glauca) stands are common on uplands and south-facing slopes. Sphagnum spp. dominates the groundcover in poorly drained lowland black spruce forests, while feather mosses (Pleurozium schreberi, Hylocomnium splendens) are more common in drier sites. Mosses directly influence permafrost stability in the black spruce ecosystems by insulating the ground against summer heat (Jorgenson et al., 2010; O’Donnell et al., 2009; Turetsky et al., 2012). Moss cover, coupled with thicker organic soils (0.5 to >3m) in black spruce stands are more protected against permafrost thaw than birch forests with no moss cover and little organic soil (Osterkamp et al., 2000). Mature black spruce stands typically have a well-developed carbon-rich surface organic layer dominated by a nearly continuous Sphagnum spp. ground cover in poorly drained locations and feathermoss and lichen on well- and moderately well drained sites (Trumbore and Harden, 1997; Hollingsworth et al., 2008).

[image: image]

Figure 5
Photographs representing the vegetation typical of upland ecosystems in interior Alaska.

A) A winter time view of the Stuart Creek watershed showing the rolling hills and elevation gradients. B) A close up of the hills above Stuart Creek in late fall with mixed stands of birch-aspen forest and spruce (green). C) A valley bottom in the Caribou-Poker Creek Research Watersheds underlain by discontinuous permafrost with a spruce forest. D) A recent photo of a side hill in upland terrain in the Caribou-Poker Creek Research Watersheds that shows standing dead aspen trees (white colored crowns) from a 1999 fire. Standing dead spruce trees are visible in the foreground.

Photos by Thomas A. Douglas
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Figure 6
Predominant land cover classes for the Tanana Flats and surrounding areas of interior Alaska.

From the Alaska 2001 National Land Cover Database (Homer et al., 2007) including evergreen (34%) and deciduous (12%) forest, shrubland (24%), woody wetland (13%), and barren (7%). Percentages are calculated from Department of Defense-owned lands within the visible domain.
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Table 1. Land cover types and their areal extent and percent coverage for the interior Alaska domain for three major U.S. Army training ranges (Tanana Flats, Donnelly, and Yukon), and for the U.S. Army Corps of Engineers Chena Lakes project

Physiographically, the Tanana Flats, Donnelly, and Yukon training lands are characterized as lowlands, uplands, and a mosaic of lowland and wetland terrains, respectively.
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Alaska paper birch (Betula neoalaskana) and aspen (Populus tremuloides) are canopy dominants on well-drained, often permafrost-free mineral soils common in uplands, particularly on south facing slopes. White spruce ecosystems with moderately thick (20 cm) organic soil layers can also be found in uplands and in lowlands and north-facing upland slopes and are often underlain by permafrost. Typical understory vegetation includes high bush cranberry (Viburnum edule), dwarf dogwood (Cornus canadensis), willows (Salix spp.), lingonberry (Vaccinium vitis-idaea), bear berry (Arctostaphylos uva-ursi), and prickly wild rose (Rosa acicularis). Mixed forests typically have a less well-developed organic soil layer and only contain permafrost on north-facing slopes.

The ∼8,000 km2 Tanana Flats Lowland is an alluvial fan built from silt and gravel extending northward from the northern slopes of the Alaska Range (Cleve et al., 1993; Walters et al., 1998;). It forms a complex matrix of land cover types due to variability in the mineral substrate (silts to gravels), the local hydrology, and the presence of discontinuous permafrost. The patchy forest developed on the lowlands reflects differences in stand age related to time since last fire, the permafrost regime, and local flooding frequency. Collapse-scar bogs are common in the lowland black spruce forests and are dramatic features easily discerned with aerial photography. Deciduous forest stands generally have greater seasonally thawed active layer depths due to an absence of a moss groundcover that renders these locations more vulnerable to summer seasonal thaw. The ice contents of the birch forest vary widely and can reach greater than 50% while ice contents are closer to 20% in the black spruce stands (Osterkamp et al., 2000). Groundwater upwelling, ultimately sourced from the Alaska Range to the south, results in a matrix of nutrient-rich fens where permafrost is absent (Jorgenson et al., 1999). The fens are dominated by sedges and brown mosses (Table 2).

Permafrost depths have been documented up to 47 m thick within the Tanana River floodplain (Chacho et al., 1995), but they generally range from 0.5 to 12 m (Racine and Walters, 1994). A study undertaken in the late 1990s presented information on the extent of permafrost underlying the 263,759 hectares of U.S. Army Fort Wainwright training lands on Tanana Flats south of Fairbanks and between Nenana and Salcha (Figures 1, 2, and 4; Osterkamp et al., 2000). They reported 17% of the Tanana Flats training area lands were unfrozen, 48% had stable permafrost, 31% was partially degraded, and 4% was totally degraded.

3.3 Disturbance and succession in the boreal biome

3.3.1 Interior Alaska fire dynamics

Fire is the greatest ecologically important disturbance in the boreal biome (Viereck, 1973a; Zoltai et al., 1998; Kasischke et al., 2000a; Wurz et al., 2006; Barrett et al., 2011) affecting stand structure and species composition through patterns of mortality and regeneration (Johnstone and Chapin, 2006). Fire exerts significant influence on species composition and carbon cycling (Bond-Lamberty et al., 2007; Turetsky et al., 2011; Bernhardt et al., 2011; Table 4). The degree to which fire influences long-term boreal biome dynamics depends on fire severity, return interval, and burn depth (Viereck, 1973b; Johnstone et al., 2010; Beck et al., 2011). Recent study results suggest fires are growing larger, more intense, and more frequent in interior Alaska as a result of climate warming (Kasischke and Turetsky, 2006; Kasischke et al., 2010). Together, these factors have the potential to alter the long-term trajectory of forest regeneration (Johnstone and Chapin, 2006). The last decade experienced double the number of fires of any decade within the previous 40 years (Kasischke et al., 2010), a trend expected to continue as a result of potentially warmer and longer growing seasons (Duffy et al., 2005; Chapin et al., 2008; Balshi et al., 2009).

Table 2. Lowland ecosystem types with their characteristic vegetation, permafrost regime, total area, and areal change information
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1Adapted from Jorgenson et al., 2001
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Fire is a natural part of boreal forest ecosystem dynamics and can regenerate food sources for large mammals such as moose and decrease insect outbreaks. Historically, most fires were caused by lightning strikes. Today, humans cause most fires but lightning-caused fires consume a greater areal extent. Based on our analysis of lightning strike density information provided by the Alaska Fire Service (Figure 7), we determined that 40% of the number of fires since 1947 were caused by lightning which has an uneven distribution across the landscape. Human activities, including accidents and prescribed burns, caused 47% of the fires, and the remaining 13% are attributed to a variety of other causes. Lightning strikes caused 57% of the area burned since 1947, while 26% were human caused, and 17% were attributed to other causes.

Over the period from 1947 to 2011, larger fires have occurred predominantly on lowlands, and the period from 2001 to 2011 experienced the largest area burned of any decade (Wendler et al., 2011), which also experienced an overall decrease in the number of fires per year compared to the 1970s and 1990s. These larger, more severe fires are generally associated with greater burn depths, higher carbon emissions, greater destruction of surface soils, enhanced permafrost degradation, and initiation of deciduous forests where the surface organic material burned down to mineral soils (O’Neill et al., 2002; 2003; Zhuang et al., 2003). These processes stimulate the decomposition of carbon that was previously locked frozen in permafrost and this leads to additional CO2 emissions (Goulden et al., 1998).

In interior Alaska the number of lightning derived fires has increased over time (Kasischke and Turetsky, 2006; Turetsky et al., 2011) and lightning strikes are more prevalent in upland terrain versus lowland terrain (Figure 7). As would be expected, lightning strikes predominantly occur in the summer months with June and July accounting for most of the lightning in a given year (Wendler et al., 2011).

Fire has a large direct and immediate impact on carbon cycling as the combustion process causes the release of trace gases such as CO2, CH4, and CO and generates black carbon (Harden et al., 2000). In addition to the direct influences on carbon fluxes through biomass combustion, fires also influence successional patterns, which can have long-term consequences on carbon cycling (Shenoy et al., 2011) and permafrost stability (O’Donnell et al., 2012b). Historically, black spruce forests are burned through stand-replacing fires every 70–130 years with an average return interval for the overall boreal forest of about 29–300 years (Yarie, 1981; Dyrness et al., 1986; Kasischke et al., 2000b). Fire frequency and severity depend largely on the climate (i.e., meteorology) and on human activities such as suppression and ignition (Burn, 1998). Recent increases in burn severity have led to changes in successional trajectories that break the legacy of black spruce regeneration and this has led to a shift toward deciduous forest (Johnstone et al., 2010). These ecological shifts are facilitated by the combustion of the moss understory and organic soil layer that increases the mineral soil seedbeds that favor deciduous recruitment (Chapin et al., 2000; Johnstone and Kasischke, 2005; Kasischke and Johnstone, 2005; Johnstone and Chapin, 2006). Furthermore, unlike moderately-burned stands, where the organic soil remains and spruce trees have higher recruitment success, severely burned stands favor faster-growing deciduous tree species which outcompete spruce trees because their taproots, absent in spruce, help buffer against moisture stress.

Table 3. Upland ecosystem types with their characteristic vegetation and permafrost regime









	Ecosystem type
	Characteristic vegetation
	Permafrost regime



	Mixed forest
	Betula papyrifera, Picea glauca, Populus tremuloides, Alnus crispa, Rosa acicularis, Hylacomnium splendens,
Pleurozium schreberi
	Minor to absent discontinuous



	Birch-aspen forest
	Betula papyrifera, Populus tremuloides, Shepherdia Canadensis, Cornus Canadensis, Calamagrostis Canadensis, Pleurozium schreberi, Hylacomnium splendens
	Minor to absent discontinuous



	White spruce forest
	Picea glauca, Ledum groenlandicum, Pleurozium schreberi
	Minor to absent discontinuous



	Black spruce forest
	Picea mariana, Ledum groenlandicum, Vaccinium uligunosum, V. vitis-idaea, Empetrum nigrum Hylacomnium splendens, Pleurozium schreberi, Sphagnum fuscum
	Continuous/discontinuous
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Figure 7
Lightning strike density and historical fire area information.

Top: lightning strike density (strikes per square km) occurring within a 5 km search radius from the center of each 500 m cell for the Tanana Flats and surrounding areas of interior Alaska. Data from the Alaska Fire Service (1986–2011; http://fire.ak.blm.gov/afs). Bottom: historical fire area data for interior Alaska from the Alaska Fire Service from 1947–2011 distinguished by the cause of each fire.
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Table 4. Soil carbon stocks for burned and unburned interior Alaska black spruce forest and peatland sites

The horizon thickness indicates the amount of carbon for the total measured depths.
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1References:

A) O’Donnell et al., 2009

B) Iwata et al., 2011
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Black spruce ecosystems are often underlain by permafrost that is thermally protected by the moss groundcover, particularly where hummock-forming Sphagnum mosses are present (Turetsky et al., 2010, 2011; Nossov et al., 2013). The thick organic layer in permafrost-impacted environments actively protects permafrost from thawing as part of the “ecosystem-protected permafrost” identified by Shur and Jorgenson (2007). The type of moss groundcover exerts an important control on the soil thermal regime since mosses with higher moisture content, such as Sphagnum mosses, protect the soil from warm summer temperatures better than feather mosses, which have a higher thermal conductivity (Yoshikawa and Hinzman, 2003). Since feather mosses are more likely to burn during fires, their presence or absence has a greater thermal impact on the thermal regime post fire. The depth of the active layer is largely dependent on the thermal conductivity of the soil, which is a function of density, moisture content, and thermal phase.

In a study of post-fire soil climate dynamics near Delta Junction, Alaska, Harden et al. (2006) found that the coldest, wettest soils were accompanied by the thickest organic mats. They also report that with every centimeter of organic mat thickness the temperature at 5 cm depth was 0.5°C cooler during the summer months. Model studies suggest that if an organic layer can remain >7–12 cm thick following wildfire, the impact of the fire on permafrost stability will be minimal (Yoshikawa and Hinzman, 2003). In fact, the largest driver of active layer thickness is the thermal conductivity of the organic layer, and as long as the organic thickness is not significantly altered, even with a decrease in surface albedo from the fire, the active layer is not significantly impacted. The importance of the organic layer and surface vegetation was also demonstrated by a study in which bulldozing of vegetation for fire lines showed more impact on active layer thickness than the severely burned black spruce during the 1971 Wickersham Dome fire. In this study the active layer was 161% deeper in the burned compared to the unburned forest (Viereck, 1982).

Fire chronosequence studies have shown that carbon fluxes are most dynamic in the first 20 years since fire with forests changing from a carbon source to a sink within roughly 10 years (e.g., Litvak et al., 2003; Welp et al., 2006; Randerson et al., 2006; Liu and Randerson, 2008; Amiro et al., 2010; Goulden et al., 2011). The largest control on the carbon cycle exerted by fires is the burn severity (Goulden et al., 2011; Iwata et al., 2011; Genet et al., 2013; Jafarov et al., 2013). An eddy covariance study of carbon exchange at a severely burned black spruce forest at the Poker Flat Research Range revealed the forest became a carbon sink within 5 years (Iwata et al., 2011). Despite the lower gross primary productivity, compared to other burned forest studies, respiration was also much lower because the fire consumed the organic soil layer.

In recent years the increased intensity of boreal fires has led to greater consumption of the protective moss layer resulting in enhanced permafrost thaw (Jorgenson et al., 2010). When this leads to ice-wedge degradation and thermokarst (subsidence of the ground surface following thaw of ice-rich permafrost) lakes are formed or relatively ice-rich permafrost thaws. These responses can cause collapse-scar bogs or other wetlands to form. Thawing permafrost compounds carbon cycle changes related to wildfire as ground subsidence changes forests to wetlands and lakes. An assessment of soil drainage in Alaska, as defined by water-holding capacity, hydraulic conductivity, and the position of the seasonal water table, showed a statistical correlation between poorly drained wet areas and historical burn (since 1950) which is likely related to the high C, and thus fuel load, of poorly drained soils (Harden et al., 2001). Punctuated drought or short-term seasonally dry soil conditions of these typically poorly drained soils could therefore promote burning and loss of belowground carbon.

Forest succession following fire, human disturbance, or floodplain development on the Tanana River floodplain initiates with willows (Salix spp.), followed by willow-alder (Alnus tenuifolia), then balsam poplar (Populus balsamifera) and white spruce (Picea glauca), and black spruce (Picea mariana) after the forest floor develops and organic matter begins to accumulate in the soil (Viereck et al., 1993; Hollingsworth et al., 2010; O’Donnell et al., 2012b). The emergence of black versus white spruce on floodplain soils may be due to differences in site drainage, which, in turn, is generally controlled by geomorphology (Mann et al., 1995; Hollingsworth et al., 2010). This succession process is associated with a steady accumulation of carbon in the vegetation and surface soils following flooding disturbance (Van Cleve et al., 1971; 1983; Nossov et al., 2011). Net primary productivity (NPP) decreases as the forest transitions from deciduous to needleleaf forest since nutrients become less available as organic matter builds up in the soil and a change to more recalcitrant species occurs (Berg, 2000). Development of black spruce/feathermoss systems constrains decomposition thermally, and this limits nutrient availability for net primary productivity (Lavoie et al., 2005; Wickland and Neff, 2008). Consequently, CO2 uptake is low under slow-growing black spruce forests, but respiration (and thus CO2 release) also slow as organic carbon accumulates in the soil. Minimal release of CH4 occurs from these forests and in some cases they can act as a carbon sink (Euskirchen et al., 2010). Fire may alter this source-sink dynamic (Bond-Lamberty et al., 2007).

3.3.2 Nutrient dynamics

Changes in nutrient (e.g., N and P) availability can have large consequences on ecosystem structure and function, which impacts carbon cycling. Nutrient availability is low in boreal lowlands, such as bogs and black spruce forests, and species found in these systems are adapted to grow under reduced nutrient conditions. Fertilization has been shown to negatively impact evergreen shrubs growing in both bogs and black spruce forests in favor of grasses (Manninen et al., 2009). Along with understory vegetation, white spruce shows minimal growth response to nutrient addition (Nams et al., 1993). While increased spruce growth has been observed in Yukon Territory forest stands, cone and seed production of the spruce did not increase (Turkington et al., 1998). After disturbance, the amount of ammonia increased in the soil after fertilization and microbial C decreased, suggesting greater microbial C consumption following fertilization (Manninen et al., 2009). In a black spruce forest post-fire N addition resulted in a significant decline in soil C initially but total microbial biomass declined and lower respiration rates increased ecosystem C storage in black spruce forests experiencing frequent fires (Allison et al., 2010).

It is well known that bryophytes are negatively impacted by increased nutrients, especially Sphagnum mosses (Turkington et al., 1998; Güsewell et al., 2002; Juutinen et al., 2010; Turetsky et al., 2010). Bryophytes are more recalcitrant than the herbaceous understory vegetation that replaces them with increased nutrient fertilization. As a consequence, the amount of belowground carbon storage decreases with decreased bryophyte prevalence. A 9-year study of nutrient addition to the Mer Bleue peatland in eastern Canada showed a loss of bryophyte biomass over time and an associated decrease overall ecosystem photosynthesis rates within five years. By the eighth year, net ecosystem exchange was nearly the same in the perturbed and control plots due to increased shrub growth where nutrients were added. However, ecosystem respiration rates increased 24–32%. This suggests high nitrogen deposition lessens the CO2 sink strength of the bog (Juutinen et al., 2010). Ecosystems have also been found to recover quickly following nutrient drawdown (Limpens and Heijmans, 2008). Nutrient additions to certain ecosystems, such as deciduous forests, have the potential to increase net primary productivity and thus strengthen the CO2 sink. In contrast, with moss-dominated bogs and black spruce understory, nutrient addition increases carbon cycling rates and has the potential to minimize the net carbon sink.

3.3.3 Human and biological disturbance

Any removal of the organic soil layer or moss ground cover will increase the ground heat flux, which promotes permafrost thaw. This includes road building, clearing fire lines, developing trails, airboat use in shallow water, and infrastructure development. On the Tanana lowlands, particularly in the wet fens and floating mats, disturbance by airboats has resulted in mortality of the plants on trails and ultimately more open water areas. The open water has a lower albedo than the highly reflective fen vegetation, which promotes further permafrost degradation. Evidence exists for an expansion of Typha latifolia and Menyanthes trifoliata along airboat trails (Racine and Walters, 1994) suggesting airboat traffic not only impacts plant growth but also changes the fen community. The presence of deeper water and more frequent disturbance decreases the ability of the fen to uptake carbon.

Extensive insect outbreaks have been associated with climate warming in Alaska. Most notable are the spruce bark beetle (Ips typographus) outbreaks that have reached epidemic levels and caused widespread spruce mortality on the Kenai Peninsula in south-central Alaska (Berg et al., 2006). There is currently little indication of spruce bark beetles in interior Alaska. Spruce budworm (Choristoneura fumiferana) outbreaks, which affected white spruce populations in interior Alaska in the late 1990s and mid-1980s, were attributed to climate warming and an increase in the rate of larval development (Han et al., 2000; Volney and Fleming, 2000). These insects caused a reduction in tree growth and density which likely reduced forest carbon uptake. Leaf miners (Phyllocnistis populiella Chambers) have extensively infested aspen stands in interior Alaska. They do not result in tree mortality but result in leaf abscission four weeks earlier in heavily mined leaves than healthy leaves, impacting rates of photosynthesis and carbon uptake (Wagner et al., 2008). As agents of disturbance, insects can decrease NPP and this can lead to a reduction in CO2 uptake by forests (Fleming, 2000). A recent review by Hicke et al. (2012) covers the role of insect disturbance on the forest carbon cycle in a variety of locations including the boreal forest of Canada and the United States. They discuss the contradictory responses to disturbance whereby some forest stands exhibit increased primary productivity because surviving vegetation experiences increased growth while stands with repeated growth reductions experienced increased tree mortality and decreased productivity. They conclude that though biotic disturbances can have a major impact on forest C stocks and fluxes there are many uncertainties associated with quantifying the effects of disturbance on C budgets.

Alaska has relatively few invasive species, and most are limited to road margins and other clearings. One exception impacting the interior is Melilotus alba, an aggressive early successional monospecific colonizer, now found along several glacial river flood plains (Wurtz et al., 2010), including the Nenana River (Conn et al., 2011). M. alba has a significant advantage as an early colonizer because of its ability to fix large quantities of nitrogen, up to 100 kg/ha (Sparrow et al., 1993; 1995). At high densities the species can reduce seedling survival, cover, and density of native species (Conn et al., 2011). Another aggressive invasive in interior Alaska is the narrlowleaf hawkweed (Hieracium umbulatum) which spreads aggressively on burned soil and along roadways (Cortés-Burns et al., 2007). If invasive species outcompete forest stands for water or nutrients and cause forest dieoffs and an increased presence of standing dead trees, fire prevalence and severity could increase, particularly in the immediate years following tree die-off.

Lodgepole pine (Pinus contorta var. latifolia), though not an invasive species, has been shown to have strong ecosystem effects where it has expanded into southern boreal forests, particularly as a dominant species following fire (Johnstone and Chapin, 2003) due to its high growth rates (Gutsell and Johnson, 2002). Interior Alaska has no species listed as threatened or endangered by the U.S. Fish and Wildlife Service. The American peregrine falcon (Falco peregrinus anatum), common in interior Alaska, was delisted in 1999.

3.4 Permafrost degradation in uplands and lowlands

Permafrost is common in lowland areas, covering roughly 80 percent of the lowland landscape (Figure 2). The presence (or absence) of permafrost is intricately linked to the local vegetation, soils composition, and surface hydrology. The extent of this permafrost is expected to decline in coming decades as a response to climate warming (Jorgenson et al., 2001). Thermokarst development increased 21% between 1949 and 1998 on Tanana Flats and the expected continuation of climate warming in the region could lead to permafrost elimination by 2100 (Jorgenson et al., 2001; Euskirchen et al., 2006; 2009; Lawrence et al., 2008). Due to its complex mosaic of soils, vegetation, permafrost extent and surface water bodies, the Tanana Flats lowland would be expected to respond dramatically and largely unpredictably to the degradation (and eventual total loss) of permafrost. Of particular concern is the potential loss or change of wetland habitats in the low gradient lowland locations if subsurface permafrost aquicludes or aquitards are lost.

Permafrost degradation leads to significant changes in peatland ecosystem carbon cycling (Camill, 1999; Camill et al., 2001; Turetsky et al., 2000; 2008; 2010; O’Donnell et al., 2012b; Wu, 2012). Ground subsidence following thaw typically results in surface inundation, an increase in hydrophilic taxa, and enhanced anaerobic decomposition, resulting in increased CH4 flux and decreased CO2 flux to the atmosphere (Bellisario et al., 1999; Turetsky et al., 2002; Wickland et al., 2006; Lee et al., 2012). In areas exposed to wind, ground subsidence can also foster increased snow depths and warmer winter soil temperatures (Zhang, 2005a). Following thermokarst initiation, the thermal capacity of the water then has the capability to continue to thaw the permafrost laterally (Camill, 2005; O’Donnell et al., 2012a). In locations where permafrost degradation leads to enhanced drainage and surface drying, greater oxidation reduces carbon accumulation rates (Robinson and Moore, 2000) and enhanced CO2 release (Waelbroeck, 1993; Frolking et al., 2006).

In upland locations where permafrost is present, partial or initial degradation of permafrost can result in wetter soil conditions where inundation occurs or where drainage is limited by permafrost or low hydraulic soil conductivity. These wetter conditions may increase hydrophilic vegetation such as Sphagnum and sedges. However, as permafrost degradation continues, surface microtopographic changes could yield greater surface run-off and drying from higher topographic regions (Schuur et al., 2007). This drying kills mosses and tussocks (Schuur et al., 2007; Osterkamp et al., 2009) and enhances net CO2 flux to the atmosphere.

3.5 Interior Alaska wetlands and hydrogeology

The boreal region contains a varied distribution of lakes that are stable, increasing, or decreasing. Lake stability is the result of heterogeneous permafrost, hydraulic gradients, and lake and catchment topography (Roach et al., 2011).Though they only cover ∼2% of interior Alaska by area, lakes are an important component of the area’s boreal ecosystems and their carbon cycle processes because of aquatic-terrestrial links between water bodies and the surrounding soil and vegetation. Nutrients, especially carbon and nitrogen, impact terrestrial ecosystems nearby, leading to enhanced lake productivity with increased run-off or permafrost thaw (Symstad et al., 2003; Ball et al., 2010).

The response of permafrost lakes to climate warming or other disturbance is not simple or uniform across the landscape (Roach et al., 2011; Rover et al., 2011). Time series remote sensing studies of the areal extent of thousands of lakes in arctic and sub-arctic Alaska have shown a general trend whereby lake area extents in the discontinuous permafrost zone tend to be decreasing, in some areas up to 31 percent of lake area coverage, while lake areal extents in the continuous permafrost zone are stable (Riordan et al., 2006). Lakes perched above continuous permafrost are believed to be more stable because they experience less vertical or horizontal drainage (Smith et al., 2005).

To determine the primary cause of lake drawdown in boreal Alaskan lakes, Roach et al. (2011) studied four lake regions and determined deeper lakes that formed from ice-rich thermokarst tended to be more persistent than shallow lakes (<1m) either absent of permafrost or perched on ice-poor permafrost. Terrestrialization was found to be the primary mechanism for lake drawdown (as opposed to subsurface talik drainage). In shallow, smaller volume basins, lake terrestrialization is thought to result from a combination of warmer water and greater proportional nutrient input that speeds vegetative productivity. Under a warmer climate this will increase transpiration rates (Roach et al., 2011), resulting in greater carbon uptake and vegetation growth (Keeling et al., 1996; Myneni et al., 1997).

In the Yukon Flats National Wildlife Refuge in Alaska, where stable isotope analyses revealed that ∼95% of the studied lakes sourced water from precipitation, river water, and groundwater, lake lowering is predominantly the result of evaporative losses exceeding supply as a result of warming temperatures and no net change in precipitation (Anderson et al., 2013).

Another driver of shrinking lakes in discontinuous permafrost is the development of thermokarst which leads to talik development and subsurface drainage (Marsh and Neumann, 2001; Yoshikawa and Hinzman, 2003). Fire or human activities that remove surface vegetation can cause ice-rich permafrost to thaw differentially and amplify irregular surface topography (Hinzman et al., 2003b; Yoshikawa and Hinzman, 2003). Where disturbance leads to talik formation sub-surface lake drainage, surface drying, and the lateral movement of surface water can occur.

Fen, bog, and marsh systems, often linked hydrologically to lakes and ponds, also play major roles in nutrient cycling between aquatic and terrestrial ecosystems (Fan et al., 2013; Rober et al., 2014). Numerous studies at the Bonanza Creek Long-Term Ecological Research in interior Alaska have confirmed these results (e.g., Kane et al., 2010; Wyatt et al., 2010; Jones et al, 2013). In the discontinuous permafrost zone permafrost degradation may result in the partial or full disappearance of the permafrost aquiclude which can increase or decrease local hydraulic gradients depending on a variety of factors (Britton, 1957; Kane and Slaughter, 1973; Billings and Peterson, 1980; Woo, 1986; Jorgenson et al., 2001; Yoshikawa and Hinzman, 2003). Fen systems are particularly sensitive to water table fluctuations with studies showing rapid (i.e., on the order of days) increased CH4 fluxes from fens when their water table elevations decrease (Roulet et al., 1992; Windsor et al., 1992). Flooded fens in interior Alaska were found to provide an increased CO2 sink, whereas droughts reduced their carbon sink capacity and even turned them into small carbon sources (Chivers et al., 2009).

Watersheds underlain by permafrost exhibit an intense seasonality of flow paths, discharge, and streamwater biogeochemistry (O’Donnell and Jones, 2006; Petrone et al., 2006; Walvoord and Striegl, 2007; Barker et al., 2014). Recent studies in the Chena River watershed, a non-glaciated river draining the boundary between the Tanana Flats lowlands and nearby uplands, have shown a strong correlation between discharge and dissolved organic carbon (DOC) and total dissolved nitrogen (Cai et al., 2008a, 2008b; Douglas et al., 2013). Of particular note, nutrient exports are rapidly flushed from surface soils during large discharge periods such as snow melt runoff or major summer precipitation events. This is consistent with results from studies in other subarctic and arctic rivers (Striegl et al., 2005, Finlay et al., 2006; Raymond et al., 2007; Walvoord and Striegl, 2007; McNamara et al., 2008; Frey and McClelland, 2009; Guo et al., 2012). The DOC mobilized during high flow events is generally believed to be of modern age (Guo and Macdonald, 2006; Neff et al., 2006) and part of the DOC transported during spring melt may be labile (Holmes et al., 2008). Where changes in permafrost extent are sufficient to alter flowpaths, the carbon balance of subarctic watersheds could shift from a net sink to a net source (McGuire et al., 2009; Grosse et al., 2011). Since snow melt occurs during the major seasonal transition between winter and spring/summer any shift in the timing of snow melt would alter the timing of the major nutrient fluxes out of northern watersheds. However, the potential effects of this change in seasonality are unknown.

4. Climate change impacts in interior Alaska

4.1 Terrestrial changes as a response to a warming climate

High-latitude amplification of climate warming has caused Alaska’s boreal biome to warm 1.3°C during the last 50 years (Shulski and Wendler, 2007), twice the rate of the global high latitude average (Arctic Climate Impact Assessment 2005, Hinzman et al., 2005; Solomon et al., 2007; Chapin et al., 2010). Future climate scenarios project a 3–7°C increase in mean annual air temperatures for the Alaskan interior over the next 90 years (Chapman and Walsh, 2007; Walsh et al., 2008). In addition to this increase in mean annual temperatures, the occurrence of extreme low temperatures (characterized by temperatures <-40°C) has decreased on average from 14 to 8 days annually (Wendler and Shulski, 2009). A non-statistically significant 11% decrease in annual precipitation has occurred over the last 90 years near Fairbanks (Wendler and Shulski, 2009) with the strongest decreases in precipitation occurring in spring followed by winter.

Shoulder-season and seasonal transitions are occurring. More of the annual precipitation is arriving as rain (Liston and Hiemstra, 2011), and snow blanketed the boreal landscape 17 days fewer in 2009 compared to 1979. Fall snow arrival happens two days per decade later. The spring snow cover from 1972–2008 (Brown et al. 2010) and 1979–2009 (Liston and Hiemstra, 2011) has been disappearing 5 days earlier per decade. This reduction in snow cover primarily comes at a critical time when insolation is high as summer approaches (Chapin et al., 2005; Derksen and Brown 2012), resulting in a dramatically higher energy influx and a longer growing/drought season. The lack of a substantial increase in precipitation will do little to offset higher summer evapotranspiration rates (Scenarios Network for Alaska Planning. 2010), which may result in drier soils, lower lake levels, and increased fire potential.

We present historical data and projected future air temperature and precipitation information during summer and winter in interior Alaska in Figures 8 to 15. Temperature outputs (Figures 8, 10, 12, and 14) are taken from the Scenarios Network for Alaska and Arctic Planning (SNAP; http://www.snap.uaf.edu) program’s selected model results derived from climate model simulations from five climate models that perform well in Alaska, together with their multi-model average. These five models are: the Canadian Centre for Climate Modelling and Analysis General Circulation Model version 3.1, the Max Planck Institute European Centre Hamburg Model 5, the US National Oceanic and Atmospheric Administration Geophysical Fluid Dynamics Laboratory Coupled Climate Model 2.1, the United Kingdom Meteorological Office Coupled Model 3.0, and the Japan Center for Climate System Research Model for Interdisciplinary Research on Climate-medium resolution. The B1, A1B, and A2 scenarios (Intergovernmental Panel on Climate Change, 2000) represent, respectively, relatively lower, intermediate, and higher CO2 emission futures (Solomon et al., 2007) created for the World Climate Research Program’s Coupled Model Intercomparison Project, Phase 3 (CMIP3). Outputs from the five GCMs selected for SNAP and used here were statistically downscaled for the SNAP program from the GCM native scales to the sub-continental scales of Parameter-elevation Regressions on Independent Slopes Model (PRISM; http://prism.oregonstate.edu) data in Alaska (2km or 0.771km, depending on year) using a delta method with spline fitting on the anomalies in monthly temperature and precipitation as projected and compared to observations (see http://www.snap.uaf.edu/faq.php#faq_2). Precipitation data (Figures 9, 11, 13, and 15) are from the SNAP historical dataset using PRISM and data from the Climate Research Unit (CRU; http://www.cru.uea.ac.uk) datasets where PRISM data are unavailable.

Mean summer temperatures (June-August; Figure 8) show decadal variability and dramatic warming since 1990. Lowland regions have warmed more than the surrounding hills or mountains of the Alaska Range. Though some climate scenarios project greater rates of warming than others for interior Alaska (Figure 9) the trend of overall increasing air temperatures is projected to increase in the future.

There was a large amount of interdecadal variability in summer precipitation (1906–2006) (Figure 10) but no significant trends in interior Alaska (Wendler and Shulski, 2009). Modeling scenarios for future summer precipitation in the area (Figure 11) result in decadal variability in precipitation with the IPCC B1 and A1B scenarios projecting slightly wetter conditions and the IPCC A2 scenario projecting an overall drying. In general, the climate of interior Alaska is dry, receiving 29 cm of annual precipitation (Jorgenson et al., 2001; Wendler and Shulski, 2009). As a consequence, a few large convective summer storms can have a substantial impact on any season’s precipitation total.

Figure 12 depicts decadal mean winter temperatures for interior Alaska from 1910 to 2009. The results show a general trend of increasing winter temperatures since 1910. Wendler and Shulski (2009) report the greatest winter season warming in the months of December and January for their 1906 to 2006 records from a station near Fairbanks. The mean December-February warming since 2006 is 1.3°C (Wendler and Shulski, 2009). Future climate scenarios project an increase in December to February temperatures between the 2010 to 2019 and 2030–2039 decades with consistent agreement across three IPCC model scenarios (Figure 13). Winter season precipitation has decreased from 1910 to 2009 (Figure 14). The future winter season is expected to be shorter based on modeling efforts that simulate snow accumulation and melt over 30 years (1979–2009; Liston and Hiemstra, 2011) For interior Alaska, simulated results indicate a 4 cm decrease in precipitation and a 0.5°C drop in temperature during the snow-covered seasons. Forty percent of the annual precipitation arrived as snow in 2009 compared with forty-five percent in 1979. Over that 30 year period, snow arrived 8 days later and melted 9 days earlier, leading to a shortened snow season of ∼17 days. Projections of future precipitation in the area based on the IPCC model scenarios (Figure 15) suggest winter precipitation totals are expected to be slightly lower while summer precipitation is not expected to change much (Figure 10). This regional and local scale of change is in contrast to the fact that GCMs typically project warmer temperatures lead to greater moisture in the atmosphere and, as a consequence, increased precipitation rates (Räisänen, 2008; Walsh et al., 2008).
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Figure 8
Decadal summer (June-August) mean temperatures for Tanana Flats and surrounding areas of interior Alaska.

Major road systems (Figure 1) are black.
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Increasing temperatures are expected to have pronounced effects on soil and water biogeochemical processes in regions underlain by discontinuous permafrost (Osterkamp and Romanovsky, 1999). As the climate warms in both summer and winter, permafrost will continue its current warming trend (Romanovsky et al., 2012), the active layer will become thicker, the lower boundary of permafrost will become shallower and the areal extent of permafrost will decrease. These structural changes will affect components of the surface water and energy balances. As the active layer thickens there is greater storage capacity for soil moisture and lags are introduced into the hydrologic response times to precipitation events. When permafrost is close to the surface, the stream and river discharge peaks are higher and base flow is lower (i.e., streams are “flashier”). If permafrost degrades, connectivity between surface and subsurface water flowpaths can increase (Walvoord et al., 2012). Depending on the hydraulic gradient, more infiltration of surface water or exfiltration of groundwater occurs when permafrost extent decreases. This has significant impacts at both large and small scales by reducing summer runoff and increasing the yearly proportion of winter runoff as deeper flowpaths become a larger component of subsurface flows (Douglas et al., 2013).
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Figure 9
Downscaled projected decadal summer (June-August) mean temperatures for interior Alaska.

Major road systems (Figure 1) are black. Data are from the Scenarios Network for Alaska and Arctic Planning projected dataset which is derived from downscaled climate model simulations averaged from five climate models that perform well in Alaska (General Circulation Model version 3.1, European Centre Hamburg Model 5, Coupled Climate Model 2.1, Coupled Model 3.0, and Model for Interdisciplinary Research on Climate-medium resolution). B1, A1B, and A2 scenarios represent relatively low, intermediate, and high CO2 emission futures (Solomon et al., 2007).
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5. Carbon sources and sinks in interior Alaska

It is estimated that northern circumpolar permafrost soils contain 1,672 billion metric tons of organic carbon (Tarnocai et al., 2009) which accumulated slowly over thousands and tens of thousands of years. Roughly 60% of this carbon is believed to be located in the circumpolar permafrost zone and an estimated 277 billion metric tons of the northern soil carbon pool is associated with peatlands (Schuur et al., 2008). Discontinuous permafrost in interior Alaska is composed partially of “yedoma-type” permafrost which has a carbon content of 2–5%, up to 30 times greater than what is typically present in thawed mineral soils (Zimov et al., 2006a, 2006b; Douglas et al., 2011; Kanevskiy et al., 2011). This yedoma permafrost formed during the Pleistocene when windblown loess was repeatedly deposited to the soil surface to create ice-rich syngenetic permafrost (Shur and Jorgenson, 2007; Douglas et al., 2011). Yedoma deposits are believed to contain almost one quarter of the northern permafrost soil carbon pool (Tarnocai et al., 2009). Permafrost in interior Alaska has also been formed from alluvial and aeolian deposition (syngenetic type), peat accumulation (syngenetic and quasi-syngenetic types) and climate variations (epigenetic type).

Northern high latitude terrestrial soils have acted as carbon sinks over millennia as plants soak up CO2 from the atmosphere, partially decompose, and are buried in soils. However, a recent increase in high severity fires, an increase in permafrost thaw, and projected changes to the soil and vegetation composition due to climate warming will likely lessen this sequestering capability (Hayes et al., 2011). A larger concern is that permafrost thawing will yield increased carbon emissions from arctic and subarctic landscapes as permafrost degrades, providing a positive feedback to climate warming (Frey and Smith, 2005; McGuire et al., 2009; Koven et al., 2011; Schaefer et al., 2011; Schuur et al., 2013). Further, carbon emitted from thawing permafrost is several thousand years old, which essentially introduces a “new” carbon source to the atmosphere.
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Figure 10
Decadal summer (June-August) total precipitation for interior Alaska.

Major road systems (Figure 1) are black. Data are from the Scenarios Network for Alaska and Arctic Planning historical dataset derived from downscaled climate data from the Parameter-elevation Regressions on Independent Slopes Model (PRISM; http://prism.oregonstate.edu) and Climate Research Unit (CRU; http://www.cru.uea.ac.uk) datasets.
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To identify the current inventory of carbon sinks in interior Alaska boreal ecosystems we separated the estimates available for carbon pools into aboveground, belowground, and soil C (Table 5). We also converted CH4 and CO2 fluxes reported in the literature into units of mg/m2/day to calculate fluxes from a variety of ecosystem types in interior Alaska for comparisons across studies (Table 6). To compare carbon fluxes between CO2 and CH4 the molar mass of each molecule was taken into account. Most of the CH4 fluxes are close to 0 given the large relative percent error for calculations based on flux measurements (Table 6). Bogs, moderately thawed soils, collapse-scar bogs/floating mats, and black spruce forest are all net carbon stores (see Table 6), but they can shift to sources on interannual timescales (Euskirchen et al., 2014). Alteration from one state to another with permafrost thaw (i.e., black spruce forest to collapse-scar bog) can lead to a short-term (years to centuries) net source of carbon in the form of mostly methane. However, these areas can switch to a net sink on the order of many centuries to millennia (O’Donnell et al., 2012b). The stability of these ecosystems is tied to preservation of permafrost and/or protection from disturbance. If permafrost thaws, bogs can turn to fens or they can dry as subsurface water drains away from the wetland. When permafrost under black spruce forest degrades or burns the capacity of the CO2 sink will likely decrease, but will eventually (over decades) increase as peat production increases following thaw and forest regeneration occurs following burn.

Table 5. Carbon stocks in aboveground and belowground biomass for representative interior Alaska ecosystem types

Cells are left blank if data are not available for that particular parameter.
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1Number in the population

2References:

A) Van Cleve and Viereck, 1983

B) Ping et al., 1997

C) Johnson et al., 2011

D) Laganière et al., 2011

E) Gower et al., 2001

F) Jones et al., 2013
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Annual aboveground biomass production is lowest in black spruce ecosystems with less than one quarter of the annual biomass production of its deciduous counterparts and one third of the biomass production of white spruce ecosystems (Van Cleve and Viereck, 1983; Yarie and Billings, 2002). Consequently, CO2 uptake is low under slow-growing black spruce forests, but respiration (and thus CO2 release) also slows as organic carbon accumulates in the soil. Minimal release of CH4 occurs from these forests and in some cases they can act as a carbon sink (Euskirchen et al., 2010). Fire may alter this source-sink dynamic (Bond-Lamberty et al., 2007).

Despite the greater aboveground productivity of the deciduous tree species soil carbon storage is greater in black spruce forests. This is attributed to poor soil drainage which slows decomposition, inhibits sub-surface moisture run-off, accumulates more organic matter, and promotes the upward migration of the active layer during steady state climate conditions. Permafrost protects soil carbon from further decomposition and functions as a soil C stabilization mechanism. Carbon stocks in the top meter of black spruce lowland soils average 513 mg/ha, 85% more than what is found in deciduous forest soils (Table 5) and 75% more than white spruce soils. The amount of carbon in black spruce lowland soils is only rivaled by that of collapse-scar bogs, which average 751.7 mg C/ha (Jones et al., 2013). This suggests permafrost degradation, particularly in lowland terrains, can increase belowground carbon storage in the long term (centennial to millennial timescales) due to more anaerobic soil conditions that slow decomposition (O’Donnell et al., 2012b).

Table 6. A summary of results from studies that present methane and carbon dioxide fluxes from common ecosystems present in interior Alaska

The carbon equivalents are given for the CH4 and CO2 fluxes. CO2 values represent net ecosystem exchange (NEE). Negative values indicate carbon uptake and positive values indicate flux to the atmosphere. Cells are left blank if data are not available for that particular parameter.
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1NEE: net ecosystem exchange

2References:

A) Bellisario et al., 1998

B) Wickland et al., 2006

C) Walter et al., 2008

D) Ueyama et al., 2006
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The amount of carbon uptake and biomass production in different ecosystem types depends on the complex interplay between successional stage, water balance, nutrient availability, and topography. For example, in black spruce forests where CO2 fluxes were measured, hot and dry summer conditions resulted in half the CO2 uptake of the previous growing season (Ueyama et al., 2006). Similar conditions in a black spruce forest in interior Alaska resulted in a net flux of CO2 to the atmosphere (Euskirchen et al., 2014). In a recent study of boreal black spruce soils, Wickland and Neff (2008) showed temperature and moisture are the main controls on carbon mineralization rates. Further, they found carbon mineralization rates were highest in soils from a well-drained site absent of permafrost. The extensive groundcover of mosses in the boreal forest contributes significantly to overall productivity, between an estimated 25% and 14% total aboveground net primary productivity in permafrost and permafrost-free upland forests (Turetsky et al., 2010). Flux estimates for moss dominated areas range from 24 to 77 grams carbon/m2/yr (Oechel and Van Cleve, 1986; Bisbee et al., 2001). This moss accumulation effectively buffers soils from atmospheric climate perturbations because of its high porosity, low thermal conductivity, and high water holding capacity (Rydin and MacDonald, 1985; O’Donnell et al., 2009; Turetsky et al., 2010; Turetsky et al., 2012). Topography can play a major role in carbon dynamics due to its role in controlling lateral and vertical movement (and, thus, availability) of water (Grant, 2004; Kane et al., 2005; 2010).

Thermokarst lakes are significant CH4 “hot spot” sources relative to other landform types with the highest CH4 fluxes occurring along actively thawing lake margins where highly labile carbon previously frozen in permafrost undergoes anaerobic decomposition and releases CH4 through diffusive or ebullition (bubbling) processes (Walter et al., 2007a; 2007b; 2008; Shakhova et al., 2010). Much of the carbon released from thermokarst lakes is old, having been locked in the permafrost since the Holocene or Pleistocene (Walter et al., 2006). Lakes can also emit a substantial amount of CO2 (Kling et al., 1991; Cole et al., 1994; Algesten et al., 2004). Although lakes are large CH4 and CO2 sources, they also have the potential to sequester carbon as lake sediments and peat accumulate with time (Jones et al., 2012; Walter-Anthony et al., 2014).

Evidence from Siberia suggests lake drainage can inhibit further lake expansion which may also limit carbon fluxes to the atmosphere from these systems (Van Huissteden and Dolman, 2012). Lake drainage can also result in peat accumulation within a matter of decades, and the accumulation of peat in these basins act as a carbon sink (Jones et al., 2012) and has the potential to offset losses of CH4 and CO2, but only after centuries to millenia. A recent data and modeling analysis of the radiative forcing of thermokarst lakes since the last deglaciation has revealed that despite being CH4 sources, thermokarst lakes as a whole became carbon sinks ∼5,000 years ago (Walter-Anthony et al., 2014). Thermokarst lakes are ephemeral on the landscape, lasting only 2,000–3,000 years before they drain or partially drain, which in both cases promotes peat accumulation (Jones et al., 2012; Walter-Anthony et al., 2014). This is because in the deep study lakes in yedoma permafrost, the water at the bottom is cold enough to limit decomposition of organic matter. The authors warn, however, that under a warmer climate that cannot support permafrost, these lakes will disappear where no aquitard is otherwise present. Then the lake sediments and soil carbon will decompose and be emitted to the atmosphere. In regions where lakes are expected to persist even in the absence of permafrost, warmer temperatures will result in lake terrestrialization, which will increase carbon uptake (Roach et al., 2011).
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Figure 11
Downscaled projected decadal summer (June-August) average total precipitation for interior Alaska.

a. Major road systems (Figure 1) are black.
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5.1 Potential changes in carbon sources and sinks with permafrost thaw

The amount of carbon released as a result of thawing permafrost depends partly on the quality and quantity of the organic substrate in the previously frozen soil (Schuur et al., 2008). Temperature, moisture content, nutrient availability, and oxygen availability are the primary controls on carbon transformation rates in soils. The primary control on the release of CH4 or CO2 to the atmosphere is the degree of soil saturation where anaerobic conditions result in CH4 production and dry aerobic conditions result in CO2 production.

In uplands, permafrost thaw can lead to the creation of topographic lows that can result in the formation of ponds, lakes or other standing water bodies. In well-drained uplands, permafrost thaw can lead to surface water drainage or soil drying (Schuur et al., 2008). Wetter conditions in uplands would favor carbon sequestration by Sphagnum mosses and sedges (Trumbore and Harden, 1997; Turetsky et al., 2000; Camill et al., 2001). Permafrost thaw in drier uplands would increase afforestation, lower albedo, and increase decomposition and the release of soil C (Goulden et al., 1998; Stieglitz et al., 2000; Lloyd et al., 2003; as cited in Camill, 2005).

In lowlands, surface inundation of organic-rich material leads to enhanced CH4 production. Complete permafrost degradation leads to drastic changes in surface moisture conditions as permafrost thaw triggers ground subsidence and surface inundation, which, in turn, results in a shift to completely anaerobic soil conditions. Depending on the degree of ice richness of the permafrost this ground subsidence can result in the formation of collapse-scar bogs, fens or thermokarst lakes. Talik formation can lead to significant groundwater input and the minerotrophic conditions that support fen vegetation. Methane emissions from collapse-scar bogs and fens increase as both a function of surface inundation from permafrost thaw and increased NPP, which is related to both temperature and nutrient availability (Bubier et al., 1995; 2005). In a metadata analysis of methane emissions from global wetlands, Turetsky et al. (2014) found that sites with permafrost emitted the least amount of methane, and that fens on average emit more than bogs. Plant species composition is a strong indicator of methane flux, with a greater presence of graminoid taxa linked to higher emissions (Bubier, 1995; Couwenberg et al., 2011).
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Figure 12
Decadal winter (December-February) mean temperatures for interior Alaska.

Major road systems (Figure 1) are black.
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Quantifying CH4 release from collapse-scar bogs and fen systems is difficult because of their unevenly distributed, episodic ebullition and diffusive fluxes. Nonetheless, CH4 emission from collapse-scar bogs and fens formed after permafrost thaw is typically an order of magnitude greater than pre-thaw (Table 6). Generally, they are only sources of carbon to the atmosphere for a few years to decades following thaw, but on longer decadal to centennial timescales they remain net carbon sinks. Their sink capacity can be weaker depending on interannual climate patterns (i.e., weaker during warm, dry conditions; O’Donnell et al., 2012b; Euskirchen et al., 2014). The modern age of the carbon released from these systems suggests CH4 production, for the most part, is not tied to the consumption of old, previously frozen carbon. More recently, however, emissions from thawing permafrost, thus older methane, accounted for up to 22% of flux from methane released during senescence in a collapse-scar bog in interior Alaska (Klapstein et al., 2014). Similarly, a permafrost peatland incubation study showed a major source of respired carbon (in the form of CO2) came from just above the active layer, which is an older carbon source (Dorrepaal et al., 2006). The permafrost thaw was not complete and only resulted in active layer thickening. Active layer thickening without complete collapse of deeper permafrost is thought to be a likely scenario for much of the discontinuous permafrost zone and is consistent with observations (Zhang et al., 2005a; 2005b). However, collapse-scar bogs usually expand laterally and represent a catastrophic collapse of the ground surface (Jorgenson and Osterkamp, 2005; O’Donnell et al., 2011). For both uplands and thermokarst lakes, permafrost thaw has resulted in elevated releases of CH4 (uplands) and CO2 (lakes) to the atmosphere (Walter et al., 2006; Zimov et al., 2006a; 2006b; Schuur et al., 2009). In both ecosystems a significant fraction of the carbon released to the atmosphere was found to be old permafrost carbon with radiocarbon ages ranging from the Holocene to the late Pleistocene. Thus, both collapse-scar bogs and thermokarst lakes initially pulse large quantities of carbon to the atmosphere, but over longer millennial timescales become carbon sinks as peat accumulates (O’Donnell et al., 2012b; Jones et al., 2013; Walter-Anthony et al., 2014).
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Figure 13
Downscaled projected decadal winter (December-February) mean temperatures for interior Alaska.

Major road systems (Figure 1) are black.

doi: 10.12952/journal.elementa.000032.f013



In a well-drained upland tundra ecosystem in central Alaska, minimally thawed areas showed the lowest release of old carbon while deeper thaw resulted in a higher proportion of old carbon loss. Areas thawed over the last 15 years were net carbon sinks because increased plant growth offset carbon losses (Schuur et al., 2009). The release of old carbon was 78% higher in locations that had thawed decades earlier compared to sites where thaw had been minimal. This suggests long-term and continuous carbon loss from these upland areas as permafrost continues to thaw (Schuur et al., 2009). The greater carbon loss with increasing time since thaw in this upland site may reflect redistribution of water as the site thaws or, perhaps, more extensive vertical thawing (i.e., a deeper active layer). Ground subsidence due to melting of ground ice features may result in increased surface wetness initially but surface drying occurs as adjacent areas continue to thaw, followed by gully formation, which allows water to drain away. This process ultimately leads to the death of peat-forming mosses, an increase in shrub growth (Osterkamp et al., 2009), and the initiation of forest succession. Over time, the landscape is initially a carbon source (drying and thawing), then a slow sink as aboveground biomass accumulates (forest development).
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Figure 14
Decadal winter (December-February) total precipitation for the Tanana Flats and surrounding areas of interior Alaska.

Major road systems (Figure 1) are black.
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5.2 Observed carbon fluxes from terrestrial ecosystems as a result of permafrost thaw

Arctic and sub-arctic watersheds export much of their carbon as DOC flushed out of surface vegetation and soils during spring melt (Macdonald and Yu, 2006; Raymond et al., 2007; Cai et al., 2008a). Roughly 60% of the annual DOC export from arctic and sub-arctic rivers occurs within the two months following snow melt and ice breakup (Finlay et al., 2006; Raymond et al., 2007), and this carbon is of modern age (Guo and Macdonald, 2006; Neff et al., 2006). Spring melt is also associated with what is typically the largest surface water loads of other nutrients (like nitrogen) and trace metals (Rember and Trefry, 2004) as melt water interacts with surface soil and vegetation (McNamara et al. 2008; Frey and McClelland, 2009). The timing of spring melt has been moving earlier (Stone et al., 2002) but the potential ramifications of an earlier melt for nutrient export fluxes or composition are largely unknown.
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Figure 15
Downscaled projected decadal winter (December-February) average total precipitation for the Tanana Flats and surrounding areas of interior Alaska.

Major road systems (Figure 1) are black.

doi: 10.12952/journal.elementa.000032.f015



Changes in permafrost extent will likely have profound impacts on the export of DOC, dissolved inorganic carbon (DIC), and particulate organic carbon (POC) from terrestrial ecosystems into nearby waterways (Guo et al., 2007). The Arctic Ocean comprises only 1% of the global ocean volume but receives over 10% of the global river transported terrestrial dissolved organic matter (DOM) because arctic rivers contain extremely high DOM concentrations (Dittmar and Kattner, 2003). Striking relationships between DOC concentrations in permafrost versus permafrost-free watersheds are observed in western Siberia, where higher DOC concentrations occur in permafrost-free watersheds with large peatlands (Frey and Smith, 2005). If the watersheds become permafrost-free by 2100, DOC export in the West Siberia region could increase 46% (Frey et al., 2007). However, positive relationships between higher DOC concentrations and greater permafrost area have been reported elsewhere and this is ascribed to shallow flow paths of water through organic-rich soils where permafrost is present (Petrone et al., 2006). Meanwhile, other studies have shown decreased DOM export with increasing permafrost degradation after a brief increase in export initially following thaw in Alaska (MacLean et al., 1999; Striegl et al., 2005; 2007; Petrone et al., 2006; 2007), the Yukon Territory (Carey, 2003), and central Siberia (Kawahigashi et al., 2004; Prokushkin et al., 2007). This is thought to occur as a result of increased adsorption of DOM in newly exposed underlying mineral soils (Frey and McClelland, 2009).

As the climate warms, thawing of permafrost in peatland-rich regions could lead to the release of old carbon to streams and rivers (Smith et al., 2005) because subsurface flow would increase (Frey and McClelland, 2009). This would lead to an increase in the export of carbon from permafrost terrains. The hydraulic conductivity of peat can vary widely (Holden and Burt, 2003) but is generally considered low (Reynolds et al., 1992). Low hydraulic conductivities increase the residence time of water in peatlands and increase the potential for decomposition and leaching of DOM, but this also slows the rate of export from peatlands to nearby waterways. DOM production is low in slowly draining, anoxic peat soils because the anoxic conditions reduce decomposition rates (Moore and Knowles, 1989; Stutter et al., 2007). Another factor contributing to DOC production is the recalcitrance of the organic material in the peat, because vascular fen vegetation is more labile than Sphagnum moss.

Studies in West Siberian peatlands report that permafrost limits dissolved organic matter exports but DOC values rise in watersheds as peatland cover increases (Frey and Smith, 2005; Frey and McClelland, 2009). Striegl et al. (2007) report potential decreasing exports of dissolved organic matter from watersheds undergoing permafrost thaw due to the adsorption of DOM by newly exposed mineral soils. Thus, depending on permafrost extent and the percentage of mineral versus peat soil encountered by flows through watersheds, DOC export could either increase or decrease with permafrost thaw.

The lability of DOC appears to vary depending on time of the year. DOC lability is substantially higher during the spring freshet (Cooper et al. 2005; Guo and Macdonald, 2006; Holmes et al., 2008) and is largely recalcitrant during low-flow summer periods (Dittmar and Kattner, 2003; Holmes et al., 2008; Frey and McClelland, 2009). This can be explained by the short residence time, colder temperatures, and low microbial activity during spring melt. In contrast, increased thaw in the summer results in less surface water interaction with sediments and increased incorporation of slower flowing water at depth. Greater export of decaying terrestrial organic matter into the Arctic Ocean has been suggested to increase pCO2 levels, resulting in outgassing (Shakhova and Semiletov, 2007). This was observed along the Laptev and East Siberian Seas by Anderson et al. (2009) who determined an excess of DIC equal to 1012 g C is expected to outgas to the atmosphere due to terrestrial organic matter decay.

Although permafrost thaw results in the release of labile organic carbon, the age of DOC exported from arctic streams has been found to be of recent origin (Benner et al., 2004; Neff et al., 2006). Studies from the Kolyma River basin (Neff et al., 2006), the Yenisey, Lena, Ob’ in Siberia, and the Mackenzie and Yukon Rivers in Canada and Alaska (Raymond et al., 2007) show relatively young 14C ages of DOC during the spring freshet but DOC ages increase in the late summer as thaw depth increases. This suggests as climate warms and thaw depths increase the potential to export older carbon to the Arctic Ocean will increase.

5.3 Carbon sources and sinks in interior Alaska lands - a synthesis

We have synthesized the results from numerous studies on ecosystem dynamics and the carbon cycle in the boreal biome into three schematic diagrams to illustrate carbon sources, sinks and fluxes in interior Alaska boreal ecosystems (Figures 16–18). The purpose of these diagrams is to provide information, based on the most current scientific studies, that can be used as a predictor of how lowland and upland ecosystem vegetation and soil processes are expected to respond to climate warming and their subsequent carbon cycle impacts.

Our synthesis assumes climate change in interior Alaska will lead to shorter, warmer winters and warmer summers with increased evapotranspiration and longer growing seasons. We first provide the initial response of the different ecotypes to these changes in the climatic regime. In the diagrams the long thin arrows denote a physical process that disturbs the system like forest degradation or aggradation and landscape flooding or drying. These include natural disturbances like permafrost degradation or the impact of fire on soil thermal properties and human- caused disturbances like vegetation clearing (Nicholas and Hinkel, 1996), prescribed burns, or altering landscape hydrology through infrastructure development. In each of the three diagrams the boxes denote ecosystem processes where we provide the best estimate for magnitude and directionality of CO2 or CH4 fluxes, which are represented by the short, bold arrows.

Mixed forests (Figure 16) slowly accumulate an organic layer as the forest develops toward a needle leaf forest (Euskirchen et al., 2010), resulting in a modest sink for both CO2 and CH4 as organic matter is stored belowground. Depending on the ice content of the permafrost, thaw can result in ponding that will turn the forest from a CO2 sink to a source and to a large CH4 source. Pond or lake drying in the lowlands can result in lake terrestrialization and eventually bog formation, which results in a drawdown of CO2 in the atmosphere through peat accumulation and provides a small CH4 source through anaerobic decomposition. These bogs can form through permafrost degradation or drying of lakes or ponds.

Needle leaf forests can undergo a shift to mixed forest when severe fire burns the surface organic material down to the mineral soil (Johnstone and Kasischke 2005; Barrett et al., 2011), or when fire return intervals are more rapid than the time required for succession to conifers. Severe fires are associated with major CO2 emissions and a major disruption in permafrost thermal stability. Permafrost degradation that causes surface wetting after major fires can transform a needle leaf forest into a bog which leads to CO2 storage and enhanced CH4 emission. If permafrost degradation increases groundwater input into a wetland, a fen can form, and fens are typically larger CH4 sources than bogs (Turetsky et al., 2014).

In lowland ecosystems without permafrost (Figure 17), like some areas in Tanana Flats, with a well-drained substrate, forests are usually deciduous or transitioning to mixed type in areas of more advanced stages of succession. Conversely, a mixed forest will emerge if a fen dries out and a drying lake system can turn into a fen, leading to enhanced CO2 uptake and CH4 release. Fire disturbance will result in a short-term (i.e., several decades) pulse of CO2 and CH4 to the atmosphere, but regeneration of the deciduous forest that emerges post-fire is a CO2 sink. Flooding inundates forests, leading to tree mortality, which can result in fen formation, a large source of CH4 and a moderate CO2 sink.
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Figure 16
Schematic diagram of present and likely future carbon cycle changes in lowland ecosystems with permafrost.

Climate Change impacts (as outlined in the text) are expected to include warmer summers, warmer winters, and a longer growing season. Natural system disturbances include permafrost thaw, fire, and vegetation changes while human caused disturbances include fire, clearing, impact cratering, vehicle/boat traffic, soil erosion, or the removal of the surface organic layer. References are as follows: a) Euskirchen et al. (2010) and Zhuang et al. (2003); b and c) Bellisario et al. (1998) and Wickland et al. (2006); d) Turetsky et al. (2008); e) Algesten et al. (2004), Walter et al. (2006), and Walter et al. (2008).
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Upland ecosystems (Figure 18) are characterized by sloping terrain that tends to prevent the emergence of lakes, fens or bogs except in valley bottoms, which often comprise localized lowland type ecosystems. The boreal forest provides a small but steady CO2 sink whether or not permafrost is present and if there is no disturbance by fire, invasive species, or human activities. Immediately following disturbance, the uplands become a CO2 source, but with increasing time since disturbance the forests in upland regions become a substantial CO2 sink. This is the case for both non-permafrost and permafrost settings when the permafrost remains thaw stable. If the permafrost thaws, CO2 and CH4 can be emitted from the soils but if/when the forest continues to grow the area becomes a CO2 sink.

5.4 Challenges to interior Alaska land management due to climate warming

The hydrological and ecological shifts associated with thawing permafrost, particularly on the Tanana Flats lowlands, are expected to have large consequences for state and federal government land management and carbon itemization activities. Unfortunately, change will not come uniformly across the landscape. As a consequence, land and facilities planning will require a better knowledge of locations where change is expected to occur. As discussed previously, there are three major processes that can rapidly alter ecosystems: fire, altered nutrient dynamics due to either permafrost thaw or altered hydrogeology, and human and biological disturbance. These three processes are expected to respond to climate warming and in some cases will amplify the effects of climate warming at a variety of scales.

Increasingly, compounding disturbances are providing a challenge for landscape resource managers. An example: a significant fire occurs in a forest previously affected by physiological stress due to a decades-long drought from warmer summer air temperatures or decreased precipitation. The result of these compounding disturbances is a more severe fire than would be predicted or expected if the fire consumed a healthy forest. If drought conditions persisted during post fire succession then the recovery would take longer and soil development and forest succession would be limited. Another example of compounding disturbances would be that more severe fires, occurring more often, consume highly combustible drought-stressed white spruce and this would lead to yet larger and more expansive fires.
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Figure 17
Schematic diagram of present and likely future carbon cycle changes in lowland ecosystems without permafrost.

Climate Change impacts (as outlined in the text) are expected to include warmer summers, warmer winters, and a longer growing season. Natural system disturbances include fire and vegetation changes while human caused disturbances include fire, clearing, impact cratering, vehicle/boat traffic, soil erosion, or the removal of the surface organic layer. Details on vegetation types can be found in Jorgenson et al. (1999).
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5.5 Anticipated impacts of a warming climate on interior Alaska ecosystems

Based on our assessment of the major carbon cycle processes that govern carbon sources and sinks in the boreal biome of interior Alaska, we have identified three main ecological responses to climate warming that will have the most profound influences on lands in interior Alaska over the next 100 years. These ecological changes will have a pronounced effect on the carbon cycle at a range of spatial and temporal scales.

First, climate-driven permafrost degradation will radically reorganize upland and lowland hydrology and vegetation by altering soil flow paths and changing subsurface flow through the partial degradation or wholesale loss of permafrost (Hinzman et al., 1991; 1998; Kane et al., 1991; Woo, 2000; Douglas et al., 2013). Changes in surface water extent due to permafrost degradation are linked to local ground subsidence either when near-surface ice-rich permafrost thaws (the area may still be underlain by continuous permafrost) or when permafrost is degraded and a connection develops between surface and sub-permafrost water. In the latter case, the local hydraulic gradients determine whether or not the area becomes drained or flooded. As a consequence, the permafrost extent also largely controls vegetation.

The ecosystem and its hydrologic and thermal regimes are dynamically coupled such that neither can be fully understood without considering the other (Harvey, 1988; Chahine, 1992; Hinzman et al., 1996; 2003b). Regions of discontinuous permafrost in interior Alaska and Canada have shown both increases and decreases in surface water spatial extent linked to permafrost degradation (Jorgenson et al., 2001; Romanovsky and Osterkamp, 2001; Osterkamp, 2005; Osterkamp and Jorgenson, 2006; Osterkamp, 2007). Near-surface soil moisture exerts a strong influence on the amount of heat transferred into soils, especially if the ground surface is covered by moss. Changes in the soil thermal regime will significantly alter the lateral and vertical distribution of permafrost. Groundwater recharge, runoff and water storage will be altered considerably as a result of permafrost thaw and this will increase the fraction of subsurface flow in annual river runoff. These changing hydrologic regimes will alter the seasonality and biogeochemistry of Alaskan river discharge by increasing the winter portion and, in some locations, may increase total discharge (Peterson et al., 2002).
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Figure 18
Schematic diagram of present and likely future carbon cycle changes in upland ecosystems with and without permafrost.

Climate Change impacts (as outlined in the text) are expected to include warmer summers, warmer winters, and a longer growing season. Natural system disturbances include permafrost thaw, fire, and vegetation changes while human caused disturbances include fire, clearing, impact cratering, vehicle/boat traffic, soil erosion, or the removal of the surface organic layer. Fluxes and ecosystem dynamics are based on the work of Chapin et al., 2010; Euskirchen et al., 2010; and Wolken et al., 2011.
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Second, a longer growing season (Høye et al., 2007) will favor some species over others and this will alter vegetation composition, abundance, and productivity (Wolken et al., 2011), soils (Grosse et al., 2011) and their associated controls on the boreal carbon cycle. Due to the heterogeneous nature of soils, vegetation, and permafrost extent in interior Alaska and the potential feedbacks between a longer growing season and ecosystem respiration it is difficult to determine at a regional scale whether the longer growing season will result in a greater CO2 or CH4 sink (Euskirchen et al., 2006; Parmentier et al., 2011).

Third, decreased soil moisture and humidity will increase the number, areal extent, and severity of fires, which will alter permafrost stability and the fate of carbon. Fire is the single largest element of rapid change in boreal ecosystems. Carbon stored in aboveground and belowground biomass can be rapidly combusted and emitted to the atmosphere. Numerous studies have shown that the most severe fires burn vegetation down to the mineral soil and this can alter the post-fire ecological trajectory and permafrost thermal stability. Of equal importance is whether the fire-return interval is short enough to limit forest succession and soil development processes from sequestering carbon.

Forecasting ecological responses to climate warming is complicated by soil type, precipitation, surface and ground water hydrology, vegetation, slope, aspect, fire prevalence, and the thermal state of permafrost. Therefore, to reduce uncertainty in future projections and refine planning on lands in interior Alaska the ecosystem hydrologic and thermal regimes need to be linked. This will be accomplished by combining climate modeling with soil and snow pack thermal measurements and modeling with high-resolution digital elevation models and remote sensing measurements. From this, spatially explicit, high-resolution landscape change predictions can be developed. If/where they can be linked to ecosystem drivers such as hydrologic, soil, or vegetation processes a geospatial predictor of carbon source and sink processes can be developed. Synthesizing these measurements and model projections with remotely sensed tools will allow for broader application to a greater variety of terrains. This is of particular utility because much of the land areas in interior Alaska are roadless and remote. Anticipated ecosystem changes in interior Alaska will likely have severe ramifications for how and where State and Federal government agencies should direct resources to promote land use sustainability or ecological preservation or restoration or to address invasive plants.

6. Summary and recommendations

Based on the information presented herein and guided by the results from numerous studies focused on the boreal biome, permafrost dynamics, climate warming impacts, and the carbon cycle, we provide the following recommendations for land management activities and future research needs. The purpose of these recommendations is to identify a series of measurements, management tools, and planning activities that we believe can help to integrate ecosystem processes into estimates of carbon sources and sinks in ecosystems of interior Alaska. With this information carbon management activities can be prioritized in terms of work effort and cost.

1)    We anticipate the following changes will occur to the ecosystems of interior Alaska with climate warming:

•    Flows in interior Alaska rivers are likely to change as the growing season expands, more precipitation falls as rain, and the timing of spring melt and major precipitation events are altered. Changing seasonality will alter the two major hydrologic transitions: spring melt and fall freeze-up. Since spring melt is a short period of time when large fluxes of DOC and other organic material are exported from watersheds, a shift to an earlier spring melt runoff may affect ecosystem processes. It is not expected that spring peak flows will increase substantially, but warmer summers and enhanced convective activity could yield localized intense storms and flooding. The U.S. Army Corps of Engineers’ Chena River Flood Control project and recreation area were designed with permafrost in mind so the facilities and infrastructure are not likely to be substantially affected by climate warming impacts to permafrost in the near future.

•    Based on projections for the Yukon River (Walvoord and Striegl, 2007), of which the Tanana River is the largest tributary, we would expect to see an increase in the groundwater contribution to streamflow. Summer season flows in the Tanana River are expected to become greater as run-off from increased glacier melt feeds headwater streams (Woo et al., 2008). This could lead to greater flooding risk for the city of Fairbanks and for other infrastructure in the Tanana River floodplain. The effect of an altered groundwater regime on watershed carbon dynamics is not well understood. An increase in low carbon glacial flows would be expected to lead to a decrease in glacial river carbon concentrations but may not change the total fluxes from terrestrial ecosystems.

•    The Tanana Flats (lowland) ecosystem is susceptible to major surface hydrological, vegetation and permafrost changes with climate warming. Due to the intricate feedbacks between permafrost, soils, hydrology, and climate change many of these processes and regime changes are difficult to predict and thus are not easily integrated into future planning scenarios. One consequence could be a continued decrease in the areal extent of permafrost as climate warms and fires become larger and deeper, resulting in greater localized groundwater upwelling zones. Many of the lowland deciduous forests could disappear and turn into a matrix of bogs and fens, depending on localized hydrogeology. The thermal state of permafrost and fire severity will play major roles in controlling whether this ecosystem is a carbon source or sink.

•    Locations like the southern Tanana flats lowland, where lands contain a mixture of upland and lowland ecosystems, will likely exhibit complicated and potentially unpredictable ecosystem responses to climate warming. Rocky moraines may be affected by increased fire frequency and this could lead to the reduction of white spruce forests while loess deposits are vulnerable to collapse due to the thawing of ice-rich permafrost (Toniolo et al., 2009). With warming, permafrost degradation, and the likely drying of the Tanana Flats fire will play a major role in controlling the carbon balance and vegetation succession of these ecosystems. This could seriously impact the infrastructure (roads, buildings, railway, and bridges) planned in this area by the Army, the Air Force, the Alaska Railroad, and the State of Alaska.

•    Upland ecosystems are expected to incur increased fire frequency (disturbance) and a general reduction in black and white spruce forests, drying of south-facing slopes, and a loss of permafrost on north-facing slopes as a response to climate warming (Woo, 2000). This will likely lead to enhanced near term CO2 emissions from this ecosystem that will be reduced over time with post-fire vegetation succession and transition to deciduous forest.

•    Spring melt runoff is the time of the year when more than half of the annual DOC exports leave arctic and sub-arctic watersheds, predominately as modern age carbon and as carbon associated with particulates, surface organic matter, other nutrients (like nitrogen), and trace metals. The spring melt event is expected to be shifted earlier in the spring but the nature and amount of this large pulse flow of aquatic carbon is not expected to change. Importantly, once snow cover departs the system has a longer drying period that both stresses trees and enhances chances of fire (Wolken et al. 2011).

2)    Estimated recovery times following disturbance (as required in Environmental Impact Statements, Environmental Assessments, and future planning scenarios) are likely to become less predictable in the future. Climate-driven changes in the timing of seasonal transitions, the amount of warming by season, and the fraction of wet versus dry precipitation will alter hydrologic, soil thermal, and vegetation regimes, making prediction of recovery difficult. Locations where a specific forest or soil type is currently climatically viable will be altered and this will limit our ability to predict the carbon cycle response(s) to disturbance. This will challenge the flexibility and adaptability of government agency land use and infrastructure development planning. When multiple disturbances are acting on a system at the same time (compounding disturbance) predicting the response becomes even more difficult.

3)    Fire management activities should be focused toward encouraging low to medium severity fires to maintain carbon storage in upper soils, preserve permafrost thermal stability, and prevent the loss of deep soil carbon during and immediately following larger, more severe fires. Though this is a difficult, expensive, and resource-intensive management action to undertake, it could have the greatest impact on preserving carbon in surface soils, promoting vegetation growth, and maintaining permafrost stability. In addition, by more actively managing fires, the potential for loss of infrastructure and lives will be greatly minimized because the potential for prescribed burns or natural fires to grow out of control will be minimized. A series of GIS-based decision support tools could be created and used to identify which locations are most susceptible to high severity fires and what management actions to take. This is explained in greater detail in item #8 below.

4)    Where possible, minimize loss of the insulative and organic rich surface soil and vegetation layer during disturbance (fire, road building, vertical or horizontal infrastructure development). This will help prevent permafrost degradation and will reduce the loss of soil carbon stores. In some select locations it may lead to permafrost formation or at least increased thaw stability (Shur and Jorgenson, 2007).

5)    Where activities such as airboat travel, road clearing, infrastructure development, or prescribed burns occur, we encourage minimizing the rapid draining or horizontal movement of water across the surface and shallow subsurface. Channeling, draining, or ponding water destroys the thermal balance of the surface and subsurface and this can lead to thermokarst and/or the liberation of surface and subsurface carbon. This is of particular concern in permafrost lowland areas where regional gradients are low (i.e., sub-meters of elevation change over kilometers of distance). At some of these sites permafrost provides a subsurface aquitard or aquiclude that maintains surface water. If/where this surface water leaves channels or encounters higher hydraulic conductivity soils the wetland areas supported by horizontal flows may be drained.

6)    We recommend establishing a series of long-term monitoring sites representing a varied amount of time since disturbance and diverse types of disturbances to follow landscape succession and soil processes over time. These sites would be located on lands overseen by the different landusers/stakeholders in the interior Alaska boreal forest. The frequency and types of measurements made would support the user’s specific needs with respect to land management requirements, ecosystem processes, and carbon itemization efforts. The most likely candidate locations for this work would be areas of similar landscape and ecosystem type that burned at different times/decades. This would allow a comparison across time since disturbance. Repeat imagery analysis and remote sensing tools could help identify and measure change over time at these long-term sites. Remote sensing could also be applied toward extrapolating measurements at one landscape type to similar regions in the interior Alaska boreal forest and elsewhere. There are a variety of remote sensing measurements that could be used to help manage fire and human disturbance and to predict where permafrost degradation could have the largest impacts on soil thermal and hydrologic stability and carbon cycle processes. The difficulty in accessing remote field sites and the wide variety of landscape and ecological processes occurring across interior Alaska make it likely that the most useful approach could be remote sensing and repeat imagery analyses verified with focused ground-truth efforts.

7)    More studies are needed during the two major seasonal transitions (winter-spring melt-summer and summer-fall-winter freeze up). The spring melt period is associated with what is typically the largest yearly redistribution of water (snow melt) across the landscape, and this occurs in a period of days to weeks. The fall to winter transition is a key part of soil and vegetation dynamics in the boreal biome as ground freezing is initiated and snow starts to cover the landscape. It is expected that the timing of these seasonal transitions will change in the future and it is likely that the soil, vegetation, and carbon cycle will respond to the changing seasonality and the longer growing season.

8)    We encourage the development of GIS-based decision support tools to help State and Federal government land managers decide where to construct or modify existing facilities and to identify what level of winter and summer vehicle traffic different terrains/landscapes can support as those landscapes change in response to climate warming. Soil characterization information, permafrost extent, wetlands delineation, and climate projection information could be used to identify locations where human activities or climate impacts are at most risk of altering permafrost thaw stability. High resolution digital elevation measurements (such as from ground-based or airborne light distance and ranging (LiDAR)) can be combined with wetland and soil moisture information to predict locations where thermokarst or subsidence is most likely to alter surface hydrology. This would be of particular utility in lowland regions where ground surface elevations may only change by a meter or two over many kilometers of distance. Fire is the single largest ecological disturbance in the boreal biome and provides the most rapid means of altering ecosystem source and sink compartments for carbon. A multi-faceted geospatial decision support tool could also provide guidance on where to apply focused management actions such as prescribed burns and where to site infrastructure or invasive species management strategies. 
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(function(a,b){function cy(a){return f.isWindow(a)?a:a.nodeType===9?a.defaultView||a.parentWindow:!1}function cv(a){if(!ck[a]){var b=c.body,d=f("<"+a+">").appendTo(b),e=d.css("display");d.remove();if(e==="none"||e===""){cl||(cl=c.createElement("iframe"),cl.frameBorder=cl.width=cl.height=0),b.appendChild(cl);if(!cm||!cl.createElement)cm=(cl.contentWindow||cl.contentDocument).document,cm.write((c.compatMode==="CSS1Compat"?"<!doctype html>":"")+"<html><body>"),cm.close();d=cm.createElement(a),cm.body.appendChild(d),e=f.css(d,"display"),b.removeChild(cl)}ck[a]=e}return ck[a]}function cu(a,b){var c={};f.each(cq.concat.apply([],cq.slice(0,b)),function(){c[this]=a});return c}function ct(){cr=b}function cs(){setTimeout(ct,0);return cr=f.now()}function cj(){try{return new a.ActiveXObject("Microsoft.XMLHTTP")}catch(b){}}function ci(){try{return new a.XMLHttpRequest}catch(b){}}function cc(a,c){a.dataFilter&&(c=a.dataFilter(c,a.dataType));var d=a.dataTypes,e={},g,h,i=d.length,j,k=d[0],l,m,n,o,p;for(g=1;g<i;g++){if(g===1)for(h in a.converters)typeof h=="string"&&(e[h.toLowerCase()]=a.converters[h]);l=k,k=d[g];if(k==="*")k=l;else if(l!=="*"&&l!==k){m=l+" "+k,n=e[m]||e["* "+k];if(!n){p=b;for(o in e){j=o.split(" ");if(j[0]===l||j[0]==="*"){p=e[j[1]+" "+k];if(p){o=e[o],o===!0?n=p:p===!0&&(n=o);break}}}}!n&&!p&&f.error("No conversion from "+m.replace(" "," to ")),n!==!0&&(c=n?n(c):p(o(c)))}}return c}function cb(a,c,d){var e=a.contents,f=a.dataTypes,g=a.responseFields,h,i,j,k;for(i in g)i in d&&(c[g[i]]=d[i]);while(f[0]==="*")f.shift(),h===b&&(h=a.mimeType||c.getResponseHeader("content-type"));if(h)for(i in e)if(e[i]&&e[i].test(h)){f.unshift(i);break}if(f[0]in d)j=f[0];else{for(i in d){if(!f[0]||a.converters[i+" "+f[0]]){j=i;break}k||(k=i)}j=j||k}if(j){j!==f[0]&&f.unshift(j);return d[j]}}function ca(a,b,c,d){if(f.isArray(b))f.each(b,function(b,e){c||bE.test(a)?d(a,e):ca(a+"["+(typeof e=="object"||f.isArray(e)?b:"")+"]",e,c,d)});else if(!c&&b!=null&&typeof b=="object")for(var e in b)ca(a+"["+e+"]",b[e],c,d);else d(a,b)}function b_(a,c){var d,e,g=f.ajaxSettings.flatOptions||{};for(d in c)c[d]!==b&&((g[d]?a:e||(e={}))[d]=c[d]);e&&f.extend(!0,a,e)}function b$(a,c,d,e,f,g){f=f||c.dataTypes[0],g=g||{},g[f]=!0;var h=a[f],i=0,j=h?h.length:0,k=a===bT,l;for(;i<j&&(k||!l);i++)l=h[i](c,d,e),typeof l=="string"&&(!k||g[l]?l=b:(c.dataTypes.unshift(l),l=b$(a,c,d,e,l,g)));(k||!l)&&!g["*"]&&(l=b$(a,c,d,e,"*",g));return l}function bZ(a){return function(b,c){typeof b!="string"&&(c=b,b="*");if(f.isFunction(c)){var d=b.toLowerCase().split(bP),e=0,g=d.length,h,i,j;for(;e<g;e++)h=d[e],j=/^\+/.test(h),j&&(h=h.substr(1)||"*"),i=a[h]=a[h]||[],i[j?"unshift":"push"](c)}}}function bC(a,b,c){var d=b==="width"?a.offsetWidth:a.offsetHeight,e=b==="width"?bx:by,g=0,h=e.length;if(d>0){if(c!=="border")for(;g<h;g++)c||(d-=parseFloat(f.css(a,"padding"+e[g]))||0),c==="margin"?d+=parseFloat(f.css(a,c+e[g]))||0:d-=parseFloat(f.css(a,"border"+e[g]+"Width"))||0;return d+"px"}d=bz(a,b,b);if(d<0||d==null)d=a.style[b]||0;d=parseFloat(d)||0;if(c)for(;g<h;g++)d+=parseFloat(f.css(a,"padding"+e[g]))||0,c!=="padding"&&(d+=parseFloat(f.css(a,"border"+e[g]+"Width"))||0),c==="margin"&&(d+=parseFloat(f.css(a,c+e[g]))||0);return d+"px"}function bp(a,b){b.src?f.ajax({url:b.src,async:!1,dataType:"script"}):f.globalEval((b.text||b.textContent||b.innerHTML||"").replace(bf,"/*$0*/")),b.parentNode&&b.parentNode.removeChild(b)}function bo(a){var b=c.createElement("div");bh.appendChild(b),b.innerHTML=a.outerHTML;return b.firstChild}function bn(a){var b=(a.nodeName||"").toLowerCase();b==="input"?bm(a):b!=="script"&&typeof a.getElementsByTagName!="undefined"&&f.grep(a.getElementsByTagName("input"),bm)}function bm(a){if(a.type==="checkbox"||a.type==="radio")a.defaultChecked=a.checked}function bl(a){return typeof a.getElementsByTagName!="undefined"?a.getElementsByTagName("*"):typeof a.querySelectorAll!="undefined"?a.querySelectorAll("*"):[]}function bk(a,b){var c;if(b.nodeType===1){b.clearAttributes&&b.clearAttributes(),b.mergeAttributes&&b.mergeAttributes(a),c=b.nodeName.toLowerCase();if(c==="object")b.outerHTML=a.outerHTML;else if(c!=="input"||a.type!=="checkbox"&&a.type!=="radio"){if(c==="option")b.selected=a.defaultSelected;else if(c==="input"||c==="textarea")b.defaultValue=a.defaultValue}else a.checked&&(b.defaultChecked=b.checked=a.checked),b.value!==a.value&&(b.value=a.value);b.removeAttribute(f.expando)}}function bj(a,b){if(b.nodeType===1&&!!f.hasData(a)){var c,d,e,g=f._data(a),h=f._data(b,g),i=g.events;if(i){delete h.handle,h.events={};for(c in i)for(d=0,e=i[c].length;d<e;d++)f.event.add(b,c+(i[c][d].namespace?".":"")+i[c][d].namespace,i[c][d],i[c][d].data)}h.data&&(h.data=f.extend({},h.data))}}function bi(a,b){return f.nodeName(a,"table")?a.getElementsByTagName("tbody")[0]||a.appendChild(a.ownerDocument.createElement("tbody")):a}function U(a){var b=V.split("|"),c=a.createDocumentFragment();if(c.createElement)while(b.length)c.createElement(b.pop());return c}function T(a,b,c){b=b||0;if(f.isFunction(b))return f.grep(a,function(a,d){var e=!!b.call(a,d,a);return e===c});if(b.nodeType)return f.grep(a,function(a,d){return a===b===c});if(typeof b=="string"){var d=f.grep(a,function(a){return a.nodeType===1});if(O.test(b))return f.filter(b,d,!c);b=f.filter(b,d)}return f.grep(a,function(a,d){return f.inArray(a,b)>=0===c})}function S(a){return!a||!a.parentNode||a.parentNode.nodeType===11}function K(){return!0}function J(){return!1}function n(a,b,c){var d=b+"defer",e=b+"queue",g=b+"mark",h=f._data(a,d);h&&(c==="queue"||!f._data(a,e))&&(c==="mark"||!f._data(a,g))&&setTimeout(function(){!f._data(a,e)&&!f._data(a,g)&&(f.removeData(a,d,!0),h.fire())},0)}function m(a){for(var b in a){if(b==="data"&&f.isEmptyObject(a[b]))continue;if(b!=="toJSON")return!1}return!0}function l(a,c,d){if(d===b&&a.nodeType===1){var e="data-"+c.replace(k,"-$1").toLowerCase();d=a.getAttribute(e);if(typeof d=="string"){try{d=d==="true"?!0:d==="false"?!1:d==="null"?null:f.isNumeric(d)?parseFloat(d):j.test(d)?f.parseJSON(d):d}catch(g){}f.data(a,c,d)}else d=b}return d}function h(a){var b=g[a]={},c,d;a=a.split(/\s+/);for(c=0,d=a.length;c<d;c++)b[a[c]]=!0;return b}var c=a.document,d=a.navigator,e=a.location,f=function(){function J(){if(!e.isReady){try{c.documentElement.doScroll("left")}catch(a){setTimeout(J,1);return}e.ready()}}var e=function(a,b){return new e.fn.init(a,b,h)},f=a.jQuery,g=a.$,h,i=/^(?:[^#<]*(<[\w\W]+>)[^>]*$|#([\w\-]*)$)/,j=/\S/,k=/^\s+/,l=/\s+$/,m=/^<(\w+)\s*\/?>(?:<\/\1>)?$/,n=/^[\],:{}\s]*$/,o=/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g,p=/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g,q=/(?:^|:|,)(?:\s*\[)+/g,r=/(webkit)[ \/]([\w.]+)/,s=/(opera)(?:.*version)?[ \/]([\w.]+)/,t=/(msie) ([\w.]+)/,u=/(mozilla)(?:.*? rv:([\w.]+))?/,v=/-([a-z]|[0-9])/ig,w=/^-ms-/,x=function(a,b){return(b+"").toUpperCase()},y=d.userAgent,z,A,B,C=Object.prototype.toString,D=Object.prototype.hasOwnProperty,E=Array.prototype.push,F=Array.prototype.slice,G=String.prototype.trim,H=Array.prototype.indexOf,I={};e.fn=e.prototype={constructor:e,init:function(a,d,f){var g,h,j,k;if(!a)return this;if(a.nodeType){this.context=this[0]=a,this.length=1;return this}if(a==="body"&&!d&&c.body){this.context=c,this[0]=c.body,this.selector=a,this.length=1;return this}if(typeof a=="string"){a.charAt(0)!=="<"||a.charAt(a.length-1)!==">"||a.length<3?g=i.exec(a):g=[null,a,null];if(g&&(g[1]||!d)){if(g[1]){d=d instanceof e?d[0]:d,k=d?d.ownerDocument||d:c,j=m.exec(a),j?e.isPlainObject(d)?(a=[c.createElement(j[1])],e.fn.attr.call(a,d,!0)):a=[k.createElement(j[1])]:(j=e.buildFragment([g[1]],[k]),a=(j.cacheable?e.clone(j.fragment):j.fragment).childNodes);return e.merge(this,a)}h=c.getElementById(g[2]);if(h&&h.parentNode){if(h.id!==g[2])return f.find(a);this.length=1,this[0]=h}this.context=c,this.selector=a;return this}return!d||d.jquery?(d||f).find(a):this.constructor(d).find(a)}if(e.isFunction(a))return f.ready(a);a.selector!==b&&(this.selector=a.selector,this.context=a.context);return e.makeArray(a,this)},selector:"",jquery:"1.7.1",length:0,size:function(){return this.length},toArray:function(){return F.call(this,0)},get:function(a){return a==null?this.toArray():a<0?this[this.length+a]:this[a]},pushStack:function(a,b,c){var d=this.constructor();e.isArray(a)?E.apply(d,a):e.merge(d,a),d.prevObject=this,d.context=this.context,b==="find"?d.selector=this.selector+(this.selector?" ":"")+c:b&&(d.selector=this.selector+"."+b+"("+c+")");return d},each:function(a,b){return e.each(this,a,b)},ready:function(a){e.bindReady(),A.add(a);return this},eq:function(a){a=+a;return a===-1?this.slice(a):this.slice(a,a+1)},first:function(){return this.eq(0)},last:function(){return this.eq(-1)},slice:function(){return this.pushStack(F.apply(this,arguments),"slice",F.call(arguments).join(","))},map:function(a){return this.pushStack(e.map(this,function(b,c){return a.call(b,c,b)}))},end:function(){return this.prevObject||this.constructor(null)},push:E,sort:[].sort,splice:[].splice},e.fn.init.prototype=e.fn,e.extend=e.fn.extend=function(){var a,c,d,f,g,h,i=arguments[0]||{},j=1,k=arguments.length,l=!1;typeof i=="boolean"&&(l=i,i=arguments[1]||{},j=2),typeof i!="object"&&!e.isFunction(i)&&(i={}),k===j&&(i=this,--j);for(;j<k;j++)if((a=arguments[j])!=null)for(c in a){d=i[c],f=a[c];if(i===f)continue;l&&f&&(e.isPlainObject(f)||(g=e.isArray(f)))?(g?(g=!1,h=d&&e.isArray(d)?d:[]):h=d&&e.isPlainObject(d)?d:{},i[c]=e.extend(l,h,f)):f!==b&&(i[c]=f)}return i},e.extend({noConflict:function(b){a.$===e&&(a.$=g),b&&a.jQuery===e&&(a.jQuery=f);return e},isReady:!1,readyWait:1,holdReady:function(a){a?e.readyWait++:e.ready(!0)},ready:function(a){if(a===!0&&!--e.readyWait||a!==!0&&!e.isReady){if(!c.body)return setTimeout(e.ready,1);e.isReady=!0;if(a!==!0&&--e.readyWait>0)return;A.fireWith(c,[e]),e.fn.trigger&&e(c).trigger("ready").off("ready")}},bindReady:function(){if(!A){A=e.Callbacks("once memory");if(c.readyState==="complete")return setTimeout(e.ready,1);if(c.addEventListener)c.addEventListener("DOMContentLoaded",B,!1),a.addEventListener("load",e.ready,!1);else if(c.attachEvent){c.attachEvent("onreadystatechange",B),a.attachEvent("onload",e.ready);var b=!1;try{b=a.frameElement==null}catch(d){}c.documentElement.doScroll&&b&&J()}}},isFunction:function(a){return e.type(a)==="function"},isArray:Array.isArray||function(a){return e.type(a)==="array"},isWindow:function(a){return a&&typeof a=="object"&&"setInterval"in a},isNumeric:function(a){return!isNaN(parseFloat(a))&&isFinite(a)},type:function(a){return a==null?String(a):I[C.call(a)]||"object"},isPlainObject:function(a){if(!a||e.type(a)!=="object"||a.nodeType||e.isWindow(a))return!1;try{if(a.constructor&&!D.call(a,"constructor")&&!D.call(a.constructor.prototype,"isPrototypeOf"))return!1}catch(c){return!1}var d;for(d in a);return d===b||D.call(a,d)},isEmptyObject:function(a){for(var b in a)return!1;return!0},error:function(a){throw new Error(a)},parseJSON:function(b){if(typeof b!="string"||!b)return null;b=e.trim(b);if(a.JSON&&a.JSON.parse)return a.JSON.parse(b);if(n.test(b.replace(o,"@").replace(p,"]").replace(q,"")))return(new Function("return "+b))();e.error("Invalid JSON: "+b)},parseXML:function(c){var d,f;try{a.DOMParser?(f=new DOMParser,d=f.parseFromString(c,"text/xml")):(d=new ActiveXObject("Microsoft.XMLDOM"),d.async="false",d.loadXML(c))}catch(g){d=b}(!d||!d.documentElement||d.getElementsByTagName("parsererror").length)&&e.error("Invalid XML: "+c);return d},noop:function(){},globalEval:function(b){b&&j.test(b)&&(a.execScript||function(b){a.eval.call(a,b)})(b)},camelCase:function(a){return a.replace(w,"ms-").replace(v,x)},nodeName:function(a,b){return a.nodeName&&a.nodeName.toUpperCase()===b.toUpperCase()},each:function(a,c,d){var f,g=0,h=a.length,i=h===b||e.isFunction(a);if(d){if(i){for(f in a)if(c.apply(a[f],d)===!1)break}else for(;g<h;)if(c.apply(a[g++],d)===!1)break}else if(i){for(f in a)if(c.call(a[f],f,a[f])===!1)break}else for(;g<h;)if(c.call(a[g],g,a[g++])===!1)break;return a},trim:G?function(a){return a==null?"":G.call(a)}:function(a){return a==null?"":(a+"").replace(k,"").replace(l,"")},makeArray:function(a,b){var c=b||[];if(a!=null){var d=e.type(a);a.length==null||d==="string"||d==="function"||d==="regexp"||e.isWindow(a)?E.call(c,a):e.merge(c,a)}return c},inArray:function(a,b,c){var d;if(b){if(H)return H.call(b,a,c);d=b.length,c=c?c<0?Math.max(0,d+c):c:0;for(;c<d;c++)if(c in b&&b[c]===a)return c}return-1},merge:function(a,c){var d=a.length,e=0;if(typeof c.length=="number")for(var f=c.length;e<f;e++)a[d++]=c[e];else while(c[e]!==b)a[d++]=c[e++];a.length=d;return a},grep:function(a,b,c){var d=[],e;c=!!c;for(var f=0,g=a.length;f<g;f++)e=!!b(a[f],f),c!==e&&d.push(a[f]);return d},map:function(a,c,d){var f,g,h=[],i=0,j=a.length,k=a instanceof e||j!==b&&typeof j=="number"&&(j>0&&a[0]&&a[j-1]||j===0||e.isArray(a));if(k)for(;i<j;i++)f=c(a[i],i,d),f!=null&&(h[h.length]=f);else for(g in a)f=c(a[g],g,d),f!=null&&(h[h.length]=f);return h.concat.apply([],h)},guid:1,proxy:function(a,c){if(typeof c=="string"){var d=a[c];c=a,a=d}if(!e.isFunction(a))return b;var f=F.call(arguments,2),g=function(){return a.apply(c,f.concat(F.call(arguments)))};g.guid=a.guid=a.guid||g.guid||e.guid++;return g},access:function(a,c,d,f,g,h){var i=a.length;if(typeof c=="object"){for(var j in c)e.access(a,j,c[j],f,g,d);return a}if(d!==b){f=!h&&f&&e.isFunction(d);for(var k=0;k<i;k++)g(a[k],c,f?d.call(a[k],k,g(a[k],c)):d,h);return a}return i?g(a[0],c):b},now:function(){return(new Date).getTime()},uaMatch:function(a){a=a.toLowerCase();var b=r.exec(a)||s.exec(a)||t.exec(a)||a.indexOf("compatible")<0&&u.exec(a)||[];return{browser:b[1]||"",version:b[2]||"0"}},sub:function(){function a(b,c){return new a.fn.init(b,c)}e.extend(!0,a,this),a.superclass=this,a.fn=a.prototype=this(),a.fn.constructor=a,a.sub=this.sub,a.fn.init=function(d,f){f&&f instanceof e&&!(f instanceof a)&&(f=a(f));return e.fn.init.call(this,d,f,b)},a.fn.init.prototype=a.fn;var b=a(c);return a},browser:{}}),e.each("Boolean Number String Function Array Date RegExp Object".split(" "),function(a,b){I["[object "+b+"]"]=b.toLowerCase()}),z=e.uaMatch(y),z.browser&&(e.browser[z.browser]=!0,e.browser.version=z.version),e.browser.webkit&&(e.browser.safari=!0),j.test(" ")&&(k=/^[\s\xA0]+/,l=/[\s\xA0]+$/),h=e(c),c.addEventListener?B=function(){c.removeEventListener("DOMContentLoaded",B,!1),e.ready()}:c.attachEvent&&(B=function(){c.readyState==="complete"&&(c.detachEvent("onreadystatechange",B),e.ready())});return e}(),g={};f.Callbacks=function(a){a=a?g[a]||h(a):{};var c=[],d=[],e,i,j,k,l,m=function(b){var d,e,g,h,i;for(d=0,e=b.length;d<e;d++)g=b[d],h=f.type(g),h==="array"?m(g):h==="function"&&(!a.unique||!o.has(g))&&c.push(g)},n=function(b,f){f=f||[],e=!a.memory||[b,f],i=!0,l=j||0,j=0,k=c.length;for(;c&&l<k;l++)if(c[l].apply(b,f)===!1&&a.stopOnFalse){e=!0;break}i=!1,c&&(a.once?e===!0?o.disable():c=[]:d&&d.length&&(e=d.shift(),o.fireWith(e[0],e[1])))},o={add:function(){if(c){var a=c.length;m(arguments),i?k=c.length:e&&e!==!0&&(j=a,n(e[0],e[1]))}return this},remove:function(){if(c){var b=arguments,d=0,e=b.length;for(;d<e;d++)for(var f=0;f<c.length;f++)if(b[d]===c[f]){i&&f<=k&&(k--,f<=l&&l--),c.splice(f--,1);if(a.unique)break}}return this},has:function(a){if(c){var b=0,d=c.length;for(;b<d;b++)if(a===c[b])return!0}return!1},empty:function(){c=[];return this},disable:function(){c=d=e=b;return this},disabled:function(){return!c},lock:function(){d=b,(!e||e===!0)&&o.disable();return this},locked:function(){return!d},fireWith:function(b,c){d&&(i?a.once||d.push([b,c]):(!a.once||!e)&&n(b,c));return this},fire:function(){o.fireWith(this,arguments);return this},fired:function(){return!!e}};return o};var i=[].slice;f.extend({Deferred:function(a){var b=f.Callbacks("once memory"),c=f.Callbacks("once memory"),d=f.Callbacks("memory"),e="pending",g={resolve:b,reject:c,notify:d},h={done:b.add,fail:c.add,progress:d.add,state:function(){return e},isResolved:b.fired,isRejected:c.fired,then:function(a,b,c){i.done(a).fail(b).progress(c);return this},always:function(){i.done.apply(i,arguments).fail.apply(i,arguments);return this},pipe:function(a,b,c){return f.Deferred(function(d){f.each({done:[a,"resolve"],fail:[b,"reject"],progress:[c,"notify"]},function(a,b){var c=b[0],e=b[1],g;f.isFunction(c)?i[a](function(){g=c.apply(this,arguments),g&&f.isFunction(g.promise)?g.promise().then(d.resolve,d.reject,d.notify):d[e+"With"](this===i?d:this,[g])}):i[a](d[e])})}).promise()},promise:function(a){if(a==null)a=h;else for(var b in h)a[b]=h[b];return a}},i=h.promise({}),j;for(j in g)i[j]=g[j].fire,i[j+"With"]=g[j].fireWith;i.done(function(){e="resolved"},c.disable,d.lock).fail(function(){e="rejected"},b.disable,d.lock),a&&a.call(i,i);return i},when:function(a){function m(a){return function(b){e[a]=arguments.length>1?i.call(arguments,0):b,j.notifyWith(k,e)}}function l(a){return function(c){b[a]=arguments.length>1?i.call(arguments,0):c,--g||j.resolveWith(j,b)}}var b=i.call(arguments,0),c=0,d=b.length,e=Array(d),g=d,h=d,j=d<=1&&a&&f.isFunction(a.promise)?a:f.Deferred(),k=j.promise();if(d>1){for(;c<d;c++)b[c]&&b[c].promise&&f.isFunction(b[c].promise)?b[c].promise().then(l(c),j.reject,m(c)):--g;g||j.resolveWith(j,b)}else j!==a&&j.resolveWith(j,d?[a]:[]);return k}}),f.support=function(){var b,d,e,g,h,i,j,k,l,m,n,o,p,q=c.createElement("div"),r=c.documentElement;q.setAttribute("className","t"),q.innerHTML="   <link/><table></table><a href='/a' style='top:1px;float:left;opacity:.55;'>a</a><input type='checkbox'/>",d=q.getElementsByTagName("*"),e=q.getElementsByTagName("a")[0];if(!d||!d.length||!e)return{};g=c.createElement("select"),h=g.appendChild(c.createElement("option")),i=q.getElementsByTagName("input")[0],b={leadingWhitespace:q.firstChild.nodeType===3,tbody:!q.getElementsByTagName("tbody").length,htmlSerialize:!!q.getElementsByTagName("link").length,style:/top/.test(e.getAttribute("style")),hrefNormalized:e.getAttribute("href")==="/a",opacity:/^0.55/.test(e.style.opacity),cssFloat:!!e.style.cssFloat,checkOn:i.value==="on",optSelected:h.selected,getSetAttribute:q.className!=="t",enctype:!!c.createElement("form").enctype,html5Clone:c.createElement("nav").cloneNode(!0).outerHTML!=="<:nav></:nav>",submitBubbles:!0,changeBubbles:!0,focusinBubbles:!1,deleteExpando:!0,noCloneEvent:!0,inlineBlockNeedsLayout:!1,shrinkWrapBlocks:!1,reliableMarginRight:!0},i.checked=!0,b.noCloneChecked=i.cloneNode(!0).checked,g.disabled=!0,b.optDisabled=!h.disabled;try{delete q.test}catch(s){b.deleteExpando=!1}!q.addEventListener&&q.attachEvent&&q.fireEvent&&(q.attachEvent("onclick",function(){b.noCloneEvent=!1}),q.cloneNode(!0).fireEvent("onclick")),i=c.createElement("input"),i.value="t",i.setAttribute("type","radio"),b.radioValue=i.value==="t",i.setAttribute("checked","checked"),q.appendChild(i),k=c.createDocumentFragment(),k.appendChild(q.lastChild),b.checkClone=k.cloneNode(!0).cloneNode(!0).lastChild.checked,b.appendChecked=i.checked,k.removeChild(i),k.appendChild(q),q.innerHTML="",a.getComputedStyle&&(j=c.createElement("div"),j.style.width="0",j.style.marginRight="0",q.style.width="2px",q.appendChild(j),b.reliableMarginRight=(parseInt((a.getComputedStyle(j,null)||{marginRight:0}).marginRight,10)||0)===0);if(q.attachEvent)for(o in{submit:1,change:1,focusin:1})n="on"+o,p=n in q,p||(q.setAttribute(n,"return;"),p=typeof q[n]=="function"),b[o+"Bubbles"]=p;k.removeChild(q),k=g=h=j=q=i=null,f(function(){var a,d,e,g,h,i,j,k,m,n,o,r=c.getElementsByTagName("body")[0];!r||(j=1,k="position:absolute;top:0;left:0;width:1px;height:1px;margin:0;",m="visibility:hidden;border:0;",n="style='"+k+"border:5px solid #000;padding:0;'",o="<div "+n+"><div></div></div>"+"<table "+n+" cellpadding='0' cellspacing='0'>"+"<tr><td></td></tr></table>",a=c.createElement("div"),a.style.cssText=m+"width:0;height:0;position:static;top:0;margin-top:"+j+"px",r.insertBefore(a,r.firstChild),q=c.createElement("div"),a.appendChild(q),q.innerHTML="<table><tr><td style='padding:0;border:0;display:none'></td><td>t</td></tr></table>",l=q.getElementsByTagName("td"),p=l[0].offsetHeight===0,l[0].style.display="",l[1].style.display="none",b.reliableHiddenOffsets=p&&l[0].offsetHeight===0,q.innerHTML="",q.style.width=q.style.paddingLeft="1px",f.boxModel=b.boxModel=q.offsetWidth===2,typeof q.style.zoom!="undefined"&&(q.style.display="inline",q.style.zoom=1,b.inlineBlockNeedsLayout=q.offsetWidth===2,q.style.display="",q.innerHTML="<div style='width:4px;'></div>",b.shrinkWrapBlocks=q.offsetWidth!==2),q.style.cssText=k+m,q.innerHTML=o,d=q.firstChild,e=d.firstChild,h=d.nextSibling.firstChild.firstChild,i={doesNotAddBorder:e.offsetTop!==5,doesAddBorderForTableAndCells:h.offsetTop===5},e.style.position="fixed",e.style.top="20px",i.fixedPosition=e.offsetTop===20||e.offsetTop===15,e.style.position=e.style.top="",d.style.overflow="hidden",d.style.position="relative",i.subtractsBorderForOverflowNotVisible=e.offsetTop===-5,i.doesNotIncludeMarginInBodyOffset=r.offsetTop!==j,r.removeChild(a),q=a=null,f.extend(b,i))});return b}();var j=/^(?:\{.*\}|\[.*\])$/,k=/([A-Z])/g;f.extend({cache:{},uuid:0,expando:"jQuery"+(f.fn.jquery+Math.random()).replace(/\D/g,""),noData:{embed:!0,object:"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000",applet:!0},hasData:function(a){a=a.nodeType?f.cache[a[f.expando]]:a[f.expando];return!!a&&!m(a)},data:function(a,c,d,e){if(!!f.acceptData(a)){var g,h,i,j=f.expando,k=typeof c=="string",l=a.nodeType,m=l?f.cache:a,n=l?a[j]:a[j]&&j,o=c==="events";if((!n||!m[n]||!o&&!e&&!m[n].data)&&k&&d===b)return;n||(l?a[j]=n=++f.uuid:n=j),m[n]||(m[n]={},l||(m[n].toJSON=f.noop));if(typeof c=="object"||typeof c=="function")e?m[n]=f.extend(m[n],c):m[n].data=f.extend(m[n].data,c);g=h=m[n],e||(h.data||(h.data={}),h=h.data),d!==b&&(h[f.camelCase(c)]=d);if(o&&!h[c])return g.events;k?(i=h[c],i==null&&(i=h[f.camelCase(c)])):i=h;return i}},removeData:function(a,b,c){if(!!f.acceptData(a)){var d,e,g,h=f.expando,i=a.nodeType,j=i?f.cache:a,k=i?a[h]:h;if(!j[k])return;if(b){d=c?j[k]:j[k].data;if(d){f.isArray(b)||(b in d?b=[b]:(b=f.camelCase(b),b in d?b=[b]:b=b.split(" ")));for(e=0,g=b.length;e<g;e++)delete d[b[e]];if(!(c?m:f.isEmptyObject)(d))return}}if(!c){delete j[k].data;if(!m(j[k]))return}f.support.deleteExpando||!j.setInterval?delete j[k]:j[k]=null,i&&(f.support.deleteExpando?delete a[h]:a.removeAttribute?a.removeAttribute(h):a[h]=null)}},_data:function(a,b,c){return f.data(a,b,c,!0)},acceptData:function(a){if(a.nodeName){var b=f.noData[a.nodeName.toLowerCase()];if(b)return b!==!0&&a.getAttribute("classid")===b}return!0}}),f.fn.extend({data:function(a,c){var d,e,g,h=null;if(typeof a=="undefined"){if(this.length){h=f.data(this[0]);if(this[0].nodeType===1&&!f._data(this[0],"parsedAttrs")){e=this[0].attributes;for(var i=0,j=e.length;i<j;i++)g=e[i].name,g.indexOf("data-")===0&&(g=f.camelCase(g.substring(5)),l(this[0],g,h[g]));f._data(this[0],"parsedAttrs",!0)}}return h}if(typeof a=="object")return this.each(function(){f.data(this,a)});d=a.split("."),d[1]=d[1]?"."+d[1]:"";if(c===b){h=this.triggerHandler("getData"+d[1]+"!",[d[0]]),h===b&&this.length&&(h=f.data(this[0],a),h=l(this[0],a,h));return h===b&&d[1]?this.data(d[0]):h}return this.each(function(){var b=f(this),e=[d[0],c];b.triggerHandler("setData"+d[1]+"!",e),f.data(this,a,c),b.triggerHandler("changeData"+d[1]+"!",e)})},removeData:function(a){return this.each(function(){f.removeData(this,a)})}}),f.extend({_mark:function(a,b){a&&(b=(b||"fx")+"mark",f._data(a,b,(f._data(a,b)||0)+1))},_unmark:function(a,b,c){a!==!0&&(c=b,b=a,a=!1);if(b){c=c||"fx";var d=c+"mark",e=a?0:(f._data(b,d)||1)-1;e?f._data(b,d,e):(f.removeData(b,d,!0),n(b,c,"mark"))}},queue:function(a,b,c){var d;if(a){b=(b||"fx")+"queue",d=f._data(a,b),c&&(!d||f.isArray(c)?d=f._data(a,b,f.makeArray(c)):d.push(c));return d||[]}},dequeue:function(a,b){b=b||"fx";var c=f.queue(a,b),d=c.shift(),e={};d==="inprogress"&&(d=c.shift()),d&&(b==="fx"&&c.unshift("inprogress"),f._data(a,b+".run",e),d.call(a,function(){f.dequeue(a,b)},e)),c.length||(f.removeData(a,b+"queue "+b+".run",!0),n(a,b,"queue"))}}),f.fn.extend({queue:function(a,c){typeof a!="string"&&(c=a,a="fx");if(c===b)return f.queue(this[0],a);return this.each(function(){var b=f.queue(this,a,c);a==="fx"&&b[0]!=="inprogress"&&f.dequeue(this,a)})},dequeue:function(a){return this.each(function(){f.dequeue(this,a)})},delay:function(a,b){a=f.fx?f.fx.speeds[a]||a:a,b=b||"fx";return this.queue(b,function(b,c){var d=setTimeout(b,a);c.stop=function(){clearTimeout(d)}})},clearQueue:function(a){return this.queue(a||"fx",[])},promise:function(a,c){function m(){--h||d.resolveWith(e,[e])}typeof a!="string"&&(c=a,a=b),a=a||"fx";var d=f.Deferred(),e=this,g=e.length,h=1,i=a+"defer",j=a+"queue",k=a+"mark",l;while(g--)if(l=f.data(e[g],i,b,!0)||(f.data(e[g],j,b,!0)||f.data(e[g],k,b,!0))&&f.data(e[g],i,f.Callbacks("once memory"),!0))h++,l.add(m);m();return d.promise()}});var o=/[\n\t\r]/g,p=/\s+/,q=/\r/g,r=/^(?:button|input)$/i,s=/^(?:button|input|object|select|textarea)$/i,t=/^a(?:rea)?$/i,u=/^(?:autofocus|autoplay|async|checked|controls|defer|disabled|hidden|loop|multiple|open|readonly|required|scoped|selected)$/i,v=f.support.getSetAttribute,w,x,y;f.fn.extend({attr:function(a,b){return f.access(this,a,b,!0,f.attr)},removeAttr:function(a){return this.each(function(){f.removeAttr(this,a)})},prop:function(a,b){return f.access(this,a,b,!0,f.prop)},removeProp:function(a){a=f.propFix[a]||a;return this.each(function(){try{this[a]=b,delete this[a]}catch(c){}})},addClass:function(a){var b,c,d,e,g,h,i;if(f.isFunction(a))return this.each(function(b){f(this).addClass(a.call(this,b,this.className))});if(a&&typeof a=="string"){b=a.split(p);for(c=0,d=this.length;c<d;c++){e=this[c];if(e.nodeType===1)if(!e.className&&b.length===1)e.className=a;else{g=" "+e.className+" ";for(h=0,i=b.length;h<i;h++)~g.indexOf(" "+b[h]+" ")||(g+=b[h]+" ");e.className=f.trim(g)}}}return this},removeClass:function(a){var c,d,e,g,h,i,j;if(f.isFunction(a))return this.each(function(b){f(this).removeClass(a.call(this,b,this.className))});if(a&&typeof a=="string"||a===b){c=(a||"").split(p);for(d=0,e=this.length;d<e;d++){g=this[d];if(g.nodeType===1&&g.className)if(a){h=(" "+g.className+" ").replace(o," ");for(i=0,j=c.length;i<j;i++)h=h.replace(" "+c[i]+" "," ");g.className=f.trim(h)}else g.className=""}}return this},toggleClass:function(a,b){var c=typeof a,d=typeof b=="boolean";if(f.isFunction(a))return this.each(function(c){f(this).toggleClass(a.call(this,c,this.className,b),b)});return this.each(function(){if(c==="string"){var e,g=0,h=f(this),i=b,j=a.split(p);while(e=j[g++])i=d?i:!h.hasClass(e),h[i?"addClass":"removeClass"](e)}else if(c==="undefined"||c==="boolean")this.className&&f._data(this,"__className__",this.className),this.className=this.className||a===!1?"":f._data(this,"__className__")||""})},hasClass:function(a){var b=" "+a+" ",c=0,d=this.length;for(;c<d;c++)if(this[c].nodeType===1&&(" "+this[c].className+" ").replace(o," ").indexOf(b)>-1)return!0;return!1},val:function(a){var c,d,e,g=this[0];{if(!!arguments.length){e=f.isFunction(a);return this.each(function(d){var g=f(this),h;if(this.nodeType===1){e?h=a.call(this,d,g.val()):h=a,h==null?h="":typeof h=="number"?h+="":f.isArray(h)&&(h=f.map(h,function(a){return a==null?"":a+""})),c=f.valHooks[this.nodeName.toLowerCase()]||f.valHooks[this.type];if(!c||!("set"in c)||c.set(this,h,"value")===b)this.value=h}})}if(g){c=f.valHooks[g.nodeName.toLowerCase()]||f.valHooks[g.type];if(c&&"get"in c&&(d=c.get(g,"value"))!==b)return d;d=g.value;return typeof d=="string"?d.replace(q,""):d==null?"":d}}}}),f.extend({valHooks:{option:{get:function(a){var b=a.attributes.value;return!b||b.specified?a.value:a.text}},select:{get:function(a){var b,c,d,e,g=a.selectedIndex,h=[],i=a.options,j=a.type==="select-one";if(g<0)return null;c=j?g:0,d=j?g+1:i.length;for(;c<d;c++){e=i[c];if(e.selected&&(f.support.optDisabled?!e.disabled:e.getAttribute("disabled")===null)&&(!e.parentNode.disabled||!f.nodeName(e.parentNode,"optgroup"))){b=f(e).val();if(j)return b;h.push(b)}}if(j&&!h.length&&i.length)return f(i[g]).val();return h},set:function(a,b){var c=f.makeArray(b);f(a).find("option").each(function(){this.selected=f.inArray(f(this).val(),c)>=0}),c.length||(a.selectedIndex=-1);return c}}},attrFn:{val:!0,css:!0,html:!0,text:!0,data:!0,width:!0,height:!0,offset:!0},attr:function(a,c,d,e){var g,h,i,j=a.nodeType;if(!!a&&j!==3&&j!==8&&j!==2){if(e&&c in f.attrFn)return f(a)[c](d);if(typeof a.getAttribute=="undefined")return f.prop(a,c,d);i=j!==1||!f.isXMLDoc(a),i&&(c=c.toLowerCase(),h=f.attrHooks[c]||(u.test(c)?x:w));if(d!==b){if(d===null){f.removeAttr(a,c);return}if(h&&"set"in h&&i&&(g=h.set(a,d,c))!==b)return g;a.setAttribute(c,""+d);return d}if(h&&"get"in h&&i&&(g=h.get(a,c))!==null)return g;g=a.getAttribute(c);return g===null?b:g}},removeAttr:function(a,b){var c,d,e,g,h=0;if(b&&a.nodeType===1){d=b.toLowerCase().split(p),g=d.length;for(;h<g;h++)e=d[h],e&&(c=f.propFix[e]||e,f.attr(a,e,""),a.removeAttribute(v?e:c),u.test(e)&&c in a&&(a[c]=!1))}},attrHooks:{type:{set:function(a,b){if(r.test(a.nodeName)&&a.parentNode)f.error("type property can't be changed");else if(!f.support.radioValue&&b==="radio"&&f.nodeName(a,"input")){var c=a.value;a.setAttribute("type",b),c&&(a.value=c);return b}}},value:{get:function(a,b){if(w&&f.nodeName(a,"button"))return w.get(a,b);return b in a?a.value:null},set:function(a,b,c){if(w&&f.nodeName(a,"button"))return w.set(a,b,c);a.value=b}}},propFix:{tabindex:"tabIndex",readonly:"readOnly","for":"htmlFor","class":"className",maxlength:"maxLength",cellspacing:"cellSpacing",cellpadding:"cellPadding",rowspan:"rowSpan",colspan:"colSpan",usemap:"useMap",frameborder:"frameBorder",contenteditable:"contentEditable"},prop:function(a,c,d){var e,g,h,i=a.nodeType;if(!!a&&i!==3&&i!==8&&i!==2){h=i!==1||!f.isXMLDoc(a),h&&(c=f.propFix[c]||c,g=f.propHooks[c]);return d!==b?g&&"set"in g&&(e=g.set(a,d,c))!==b?e:a[c]=d:g&&"get"in g&&(e=g.get(a,c))!==null?e:a[c]}},propHooks:{tabIndex:{get:function(a){var c=a.getAttributeNode("tabindex");return c&&c.specified?parseInt(c.value,10):s.test(a.nodeName)||t.test(a.nodeName)&&a.href?0:b}}}}),f.attrHooks.tabindex=f.propHooks.tabIndex,x={get:function(a,c){var d,e=f.prop(a,c);return e===!0||typeof e!="boolean"&&(d=a.getAttributeNode(c))&&d.nodeValue!==!1?c.toLowerCase():b},set:function(a,b,c){var d;b===!1?f.removeAttr(a,c):(d=f.propFix[c]||c,d in a&&(a[d]=!0),a.setAttribute(c,c.toLowerCase()));return c}},v||(y={name:!0,id:!0},w=f.valHooks.button={get:function(a,c){var d;d=a.getAttributeNode(c);return d&&(y[c]?d.nodeValue!=="":d.specified)?d.nodeValue:b},set:function(a,b,d){var e=a.getAttributeNode(d);e||(e=c.createAttribute(d),a.setAttributeNode(e));return e.nodeValue=b+""}},f.attrHooks.tabindex.set=w.set,f.each(["width","height"],function(a,b){f.attrHooks[b]=f.extend(f.attrHooks[b],{set:function(a,c){if(c===""){a.setAttribute(b,"auto");return c}}})}),f.attrHooks.contenteditable={get:w.get,set:function(a,b,c){b===""&&(b="false"),w.set(a,b,c)}}),f.support.hrefNormalized||f.each(["href","src","width","height"],function(a,c){f.attrHooks[c]=f.extend(f.attrHooks[c],{get:function(a){var d=a.getAttribute(c,2);return d===null?b:d}})}),f.support.style||(f.attrHooks.style={get:function(a){return a.style.cssText.toLowerCase()||b},set:function(a,b){return a.style.cssText=""+b}}),f.support.optSelected||(f.propHooks.selected=f.extend(f.propHooks.selected,{get:function(a){var b=a.parentNode;b&&(b.selectedIndex,b.parentNode&&b.parentNode.selectedIndex);return null}})),f.support.enctype||(f.propFix.enctype="encoding"),f.support.checkOn||f.each(["radio","checkbox"],function(){f.valHooks[this]={get:function(a){return a.getAttribute("value")===null?"on":a.value}}}),f.each(["radio","checkbox"],function(){f.valHooks[this]=f.extend(f.valHooks[this],{set:function(a,b){if(f.isArray(b))return a.checked=f.inArray(f(a).val(),b)>=0}})});var z=/^(?:textarea|input|select)$/i,A=/^([^\.]*)?(?:\.(.+))?$/,B=/\bhover(\.\S+)?\b/,C=/^key/,D=/^(?:mouse|contextmenu)|click/,E=/^(?:focusinfocus|focusoutblur)$/,F=/^(\w*)(?:#([\w\-]+))?(?:\.([\w\-]+))?$/,G=function(a){var b=F.exec(a);b&&(b[1]=(b[1]||"").toLowerCase(),b[3]=b[3]&&new RegExp("(?:^|\\s)"+b[3]+"(?:\\s|$)"));return b},H=function(a,b){var c=a.attributes||{};return(!b[1]||a.nodeName.toLowerCase()===b[1])&&(!b[2]||(c.id||{}).value===b[2])&&(!b[3]||b[3].test((c["class"]||{}).value))},I=function(a){return f.event.special.hover?a:a.replace(B,"mouseenter$1 mouseleave$1")};
f.event={add:function(a,c,d,e,g){var h,i,j,k,l,m,n,o,p,q,r,s;if(!(a.nodeType===3||a.nodeType===8||!c||!d||!(h=f._data(a)))){d.handler&&(p=d,d=p.handler),d.guid||(d.guid=f.guid++),j=h.events,j||(h.events=j={}),i=h.handle,i||(h.handle=i=function(a){return typeof f!="undefined"&&(!a||f.event.triggered!==a.type)?f.event.dispatch.apply(i.elem,arguments):b},i.elem=a),c=f.trim(I(c)).split(" ");for(k=0;k<c.length;k++){l=A.exec(c[k])||[],m=l[1],n=(l[2]||"").split(".").sort(),s=f.event.special[m]||{},m=(g?s.delegateType:s.bindType)||m,s=f.event.special[m]||{},o=f.extend({type:m,origType:l[1],data:e,handler:d,guid:d.guid,selector:g,quick:G(g),namespace:n.join(".")},p),r=j[m];if(!r){r=j[m]=[],r.delegateCount=0;if(!s.setup||s.setup.call(a,e,n,i)===!1)a.addEventListener?a.addEventListener(m,i,!1):a.attachEvent&&a.attachEvent("on"+m,i)}s.add&&(s.add.call(a,o),o.handler.guid||(o.handler.guid=d.guid)),g?r.splice(r.delegateCount++,0,o):r.push(o),f.event.global[m]=!0}a=null}},global:{},remove:function(a,b,c,d,e){var g=f.hasData(a)&&f._data(a),h,i,j,k,l,m,n,o,p,q,r,s;if(!!g&&!!(o=g.events)){b=f.trim(I(b||"")).split(" ");for(h=0;h<b.length;h++){i=A.exec(b[h])||[],j=k=i[1],l=i[2];if(!j){for(j in o)f.event.remove(a,j+b[h],c,d,!0);continue}p=f.event.special[j]||{},j=(d?p.delegateType:p.bindType)||j,r=o[j]||[],m=r.length,l=l?new RegExp("(^|\\.)"+l.split(".").sort().join("\\.(?:.*\\.)?")+"(\\.|$)"):null;for(n=0;n<r.length;n++)s=r[n],(e||k===s.origType)&&(!c||c.guid===s.guid)&&(!l||l.test(s.namespace))&&(!d||d===s.selector||d==="**"&&s.selector)&&(r.splice(n--,1),s.selector&&r.delegateCount--,p.remove&&p.remove.call(a,s));r.length===0&&m!==r.length&&((!p.teardown||p.teardown.call(a,l)===!1)&&f.removeEvent(a,j,g.handle),delete o[j])}f.isEmptyObject(o)&&(q=g.handle,q&&(q.elem=null),f.removeData(a,["events","handle"],!0))}},customEvent:{getData:!0,setData:!0,changeData:!0},trigger:function(c,d,e,g){if(!e||e.nodeType!==3&&e.nodeType!==8){var h=c.type||c,i=[],j,k,l,m,n,o,p,q,r,s;if(E.test(h+f.event.triggered))return;h.indexOf("!")>=0&&(h=h.slice(0,-1),k=!0),h.indexOf(".")>=0&&(i=h.split("."),h=i.shift(),i.sort());if((!e||f.event.customEvent[h])&&!f.event.global[h])return;c=typeof c=="object"?c[f.expando]?c:new f.Event(h,c):new f.Event(h),c.type=h,c.isTrigger=!0,c.exclusive=k,c.namespace=i.join("."),c.namespace_re=c.namespace?new RegExp("(^|\\.)"+i.join("\\.(?:.*\\.)?")+"(\\.|$)"):null,o=h.indexOf(":")<0?"on"+h:"";if(!e){j=f.cache;for(l in j)j[l].events&&j[l].events[h]&&f.event.trigger(c,d,j[l].handle.elem,!0);return}c.result=b,c.target||(c.target=e),d=d!=null?f.makeArray(d):[],d.unshift(c),p=f.event.special[h]||{};if(p.trigger&&p.trigger.apply(e,d)===!1)return;r=[[e,p.bindType||h]];if(!g&&!p.noBubble&&!f.isWindow(e)){s=p.delegateType||h,m=E.test(s+h)?e:e.parentNode,n=null;for(;m;m=m.parentNode)r.push([m,s]),n=m;n&&n===e.ownerDocument&&r.push([n.defaultView||n.parentWindow||a,s])}for(l=0;l<r.length&&!c.isPropagationStopped();l++)m=r[l][0],c.type=r[l][1],q=(f._data(m,"events")||{})[c.type]&&f._data(m,"handle"),q&&q.apply(m,d),q=o&&m[o],q&&f.acceptData(m)&&q.apply(m,d)===!1&&c.preventDefault();c.type=h,!g&&!c.isDefaultPrevented()&&(!p._default||p._default.apply(e.ownerDocument,d)===!1)&&(h!=="click"||!f.nodeName(e,"a"))&&f.acceptData(e)&&o&&e[h]&&(h!=="focus"&&h!=="blur"||c.target.offsetWidth!==0)&&!f.isWindow(e)&&(n=e[o],n&&(e[o]=null),f.event.triggered=h,e[h](),f.event.triggered=b,n&&(e[o]=n));return c.result}},dispatch:function(c){c=f.event.fix(c||a.event);var d=(f._data(this,"events")||{})[c.type]||[],e=d.delegateCount,g=[].slice.call(arguments,0),h=!c.exclusive&&!c.namespace,i=[],j,k,l,m,n,o,p,q,r,s,t;g[0]=c,c.delegateTarget=this;if(e&&!c.target.disabled&&(!c.button||c.type!=="click")){m=f(this),m.context=this.ownerDocument||this;for(l=c.target;l!=this;l=l.parentNode||this){o={},q=[],m[0]=l;for(j=0;j<e;j++)r=d[j],s=r.selector,o[s]===b&&(o[s]=r.quick?H(l,r.quick):m.is(s)),o[s]&&q.push(r);q.length&&i.push({elem:l,matches:q})}}d.length>e&&i.push({elem:this,matches:d.slice(e)});for(j=0;j<i.length&&!c.isPropagationStopped();j++){p=i[j],c.currentTarget=p.elem;for(k=0;k<p.matches.length&&!c.isImmediatePropagationStopped();k++){r=p.matches[k];if(h||!c.namespace&&!r.namespace||c.namespace_re&&c.namespace_re.test(r.namespace))c.data=r.data,c.handleObj=r,n=((f.event.special[r.origType]||{}).handle||r.handler).apply(p.elem,g),n!==b&&(c.result=n,n===!1&&(c.preventDefault(),c.stopPropagation()))}}return c.result},props:"attrChange attrName relatedNode srcElement altKey bubbles cancelable ctrlKey currentTarget eventPhase metaKey relatedTarget shiftKey target timeStamp view which".split(" "),fixHooks:{},keyHooks:{props:"char charCode key keyCode".split(" "),filter:function(a,b){a.which==null&&(a.which=b.charCode!=null?b.charCode:b.keyCode);return a}},mouseHooks:{props:"button buttons clientX clientY fromElement offsetX offsetY pageX pageY screenX screenY toElement".split(" "),filter:function(a,d){var e,f,g,h=d.button,i=d.fromElement;a.pageX==null&&d.clientX!=null&&(e=a.target.ownerDocument||c,f=e.documentElement,g=e.body,a.pageX=d.clientX+(f&&f.scrollLeft||g&&g.scrollLeft||0)-(f&&f.clientLeft||g&&g.clientLeft||0),a.pageY=d.clientY+(f&&f.scrollTop||g&&g.scrollTop||0)-(f&&f.clientTop||g&&g.clientTop||0)),!a.relatedTarget&&i&&(a.relatedTarget=i===a.target?d.toElement:i),!a.which&&h!==b&&(a.which=h&1?1:h&2?3:h&4?2:0);return a}},fix:function(a){if(a[f.expando])return a;var d,e,g=a,h=f.event.fixHooks[a.type]||{},i=h.props?this.props.concat(h.props):this.props;a=f.Event(g);for(d=i.length;d;)e=i[--d],a[e]=g[e];a.target||(a.target=g.srcElement||c),a.target.nodeType===3&&(a.target=a.target.parentNode),a.metaKey===b&&(a.metaKey=a.ctrlKey);return h.filter?h.filter(a,g):a},special:{ready:{setup:f.bindReady},load:{noBubble:!0},focus:{delegateType:"focusin"},blur:{delegateType:"focusout"},beforeunload:{setup:function(a,b,c){f.isWindow(this)&&(this.onbeforeunload=c)},teardown:function(a,b){this.onbeforeunload===b&&(this.onbeforeunload=null)}}},simulate:function(a,b,c,d){var e=f.extend(new f.Event,c,{type:a,isSimulated:!0,originalEvent:{}});d?f.event.trigger(e,null,b):f.event.dispatch.call(b,e),e.isDefaultPrevented()&&c.preventDefault()}},f.event.handle=f.event.dispatch,f.removeEvent=c.removeEventListener?function(a,b,c){a.removeEventListener&&a.removeEventListener(b,c,!1)}:function(a,b,c){a.detachEvent&&a.detachEvent("on"+b,c)},f.Event=function(a,b){if(!(this instanceof f.Event))return new f.Event(a,b);a&&a.type?(this.originalEvent=a,this.type=a.type,this.isDefaultPrevented=a.defaultPrevented||a.returnValue===!1||a.getPreventDefault&&a.getPreventDefault()?K:J):this.type=a,b&&f.extend(this,b),this.timeStamp=a&&a.timeStamp||f.now(),this[f.expando]=!0},f.Event.prototype={preventDefault:function(){this.isDefaultPrevented=K;var a=this.originalEvent;!a||(a.preventDefault?a.preventDefault():a.returnValue=!1)},stopPropagation:function(){this.isPropagationStopped=K;var a=this.originalEvent;!a||(a.stopPropagation&&a.stopPropagation(),a.cancelBubble=!0)},stopImmediatePropagation:function(){this.isImmediatePropagationStopped=K,this.stopPropagation()},isDefaultPrevented:J,isPropagationStopped:J,isImmediatePropagationStopped:J},f.each({mouseenter:"mouseover",mouseleave:"mouseout"},function(a,b){f.event.special[a]={delegateType:b,bindType:b,handle:function(a){var c=this,d=a.relatedTarget,e=a.handleObj,g=e.selector,h;if(!d||d!==c&&!f.contains(c,d))a.type=e.origType,h=e.handler.apply(this,arguments),a.type=b;return h}}}),f.support.submitBubbles||(f.event.special.submit={setup:function(){if(f.nodeName(this,"form"))return!1;f.event.add(this,"click._submit keypress._submit",function(a){var c=a.target,d=f.nodeName(c,"input")||f.nodeName(c,"button")?c.form:b;d&&!d._submit_attached&&(f.event.add(d,"submit._submit",function(a){this.parentNode&&!a.isTrigger&&f.event.simulate("submit",this.parentNode,a,!0)}),d._submit_attached=!0)})},teardown:function(){if(f.nodeName(this,"form"))return!1;f.event.remove(this,"._submit")}}),f.support.changeBubbles||(f.event.special.change={setup:function(){if(z.test(this.nodeName)){if(this.type==="checkbox"||this.type==="radio")f.event.add(this,"propertychange._change",function(a){a.originalEvent.propertyName==="checked"&&(this._just_changed=!0)}),f.event.add(this,"click._change",function(a){this._just_changed&&!a.isTrigger&&(this._just_changed=!1,f.event.simulate("change",this,a,!0))});return!1}f.event.add(this,"beforeactivate._change",function(a){var b=a.target;z.test(b.nodeName)&&!b._change_attached&&(f.event.add(b,"change._change",function(a){this.parentNode&&!a.isSimulated&&!a.isTrigger&&f.event.simulate("change",this.parentNode,a,!0)}),b._change_attached=!0)})},handle:function(a){var b=a.target;if(this!==b||a.isSimulated||a.isTrigger||b.type!=="radio"&&b.type!=="checkbox")return a.handleObj.handler.apply(this,arguments)},teardown:function(){f.event.remove(this,"._change");return z.test(this.nodeName)}}),f.support.focusinBubbles||f.each({focus:"focusin",blur:"focusout"},function(a,b){var d=0,e=function(a){f.event.simulate(b,a.target,f.event.fix(a),!0)};f.event.special[b]={setup:function(){d++===0&&c.addEventListener(a,e,!0)},teardown:function(){--d===0&&c.removeEventListener(a,e,!0)}}}),f.fn.extend({on:function(a,c,d,e,g){var h,i;if(typeof a=="object"){typeof c!="string"&&(d=c,c=b);for(i in a)this.on(i,c,d,a[i],g);return this}d==null&&e==null?(e=c,d=c=b):e==null&&(typeof c=="string"?(e=d,d=b):(e=d,d=c,c=b));if(e===!1)e=J;else if(!e)return this;g===1&&(h=e,e=function(a){f().off(a);return h.apply(this,arguments)},e.guid=h.guid||(h.guid=f.guid++));return this.each(function(){f.event.add(this,a,e,d,c)})},one:function(a,b,c,d){return this.on.call(this,a,b,c,d,1)},off:function(a,c,d){if(a&&a.preventDefault&&a.handleObj){var e=a.handleObj;f(a.delegateTarget).off(e.namespace?e.type+"."+e.namespace:e.type,e.selector,e.handler);return this}if(typeof a=="object"){for(var g in a)this.off(g,c,a[g]);return this}if(c===!1||typeof c=="function")d=c,c=b;d===!1&&(d=J);return this.each(function(){f.event.remove(this,a,d,c)})},bind:function(a,b,c){return this.on(a,null,b,c)},unbind:function(a,b){return this.off(a,null,b)},live:function(a,b,c){f(this.context).on(a,this.selector,b,c);return this},die:function(a,b){f(this.context).off(a,this.selector||"**",b);return this},delegate:function(a,b,c,d){return this.on(b,a,c,d)},undelegate:function(a,b,c){return arguments.length==1?this.off(a,"**"):this.off(b,a,c)},trigger:function(a,b){return this.each(function(){f.event.trigger(a,b,this)})},triggerHandler:function(a,b){if(this[0])return f.event.trigger(a,b,this[0],!0)},toggle:function(a){var b=arguments,c=a.guid||f.guid++,d=0,e=function(c){var e=(f._data(this,"lastToggle"+a.guid)||0)%d;f._data(this,"lastToggle"+a.guid,e+1),c.preventDefault();return b[e].apply(this,arguments)||!1};e.guid=c;while(d<b.length)b[d++].guid=c;return this.click(e)},hover:function(a,b){return this.mouseenter(a).mouseleave(b||a)}}),f.each("blur focus focusin focusout load resize scroll unload click dblclick mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave change select submit keydown keypress keyup error contextmenu".split(" "),function(a,b){f.fn[b]=function(a,c){c==null&&(c=a,a=null);return arguments.length>0?this.on(b,null,a,c):this.trigger(b)},f.attrFn&&(f.attrFn[b]=!0),C.test(b)&&(f.event.fixHooks[b]=f.event.keyHooks),D.test(b)&&(f.event.fixHooks[b]=f.event.mouseHooks)}),function(){function x(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}if(j.nodeType===1){g||(j[d]=c,j.sizset=h);if(typeof b!="string"){if(j===b){k=!0;break}}else if(m.filter(b,[j]).length>0){k=j;break}}j=j[a]}e[h]=k}}}function w(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}j.nodeType===1&&!g&&(j[d]=c,j.sizset=h);if(j.nodeName.toLowerCase()===b){k=j;break}j=j[a]}e[h]=k}}}var a=/((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^\[\]]*\]|['"][^'"]*['"]|[^\[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,d="sizcache"+(Math.random()+"").replace(".",""),e=0,g=Object.prototype.toString,h=!1,i=!0,j=/\\/g,k=/\r\n/g,l=/\W/;[0,0].sort(function(){i=!1;return 0});var m=function(b,d,e,f){e=e||[],d=d||c;var h=d;if(d.nodeType!==1&&d.nodeType!==9)return[];if(!b||typeof b!="string")return e;var i,j,k,l,n,q,r,t,u=!0,v=m.isXML(d),w=[],x=b;do{a.exec(""),i=a.exec(x);if(i){x=i[3],w.push(i[1]);if(i[2]){l=i[3];break}}}while(i);if(w.length>1&&p.exec(b))if(w.length===2&&o.relative[w[0]])j=y(w[0]+w[1],d,f);else{j=o.relative[w[0]]?[d]:m(w.shift(),d);while(w.length)b=w.shift(),o.relative[b]&&(b+=w.shift()),j=y(b,j,f)}else{!f&&w.length>1&&d.nodeType===9&&!v&&o.match.ID.test(w[0])&&!o.match.ID.test(w[w.length-1])&&(n=m.find(w.shift(),d,v),d=n.expr?m.filter(n.expr,n.set)[0]:n.set[0]);if(d){n=f?{expr:w.pop(),set:s(f)}:m.find(w.pop(),w.length===1&&(w[0]==="~"||w[0]==="+")&&d.parentNode?d.parentNode:d,v),j=n.expr?m.filter(n.expr,n.set):n.set,w.length>0?k=s(j):u=!1;while(w.length)q=w.pop(),r=q,o.relative[q]?r=w.pop():q="",r==null&&(r=d),o.relative[q](k,r,v)}else k=w=[]}k||(k=j),k||m.error(q||b);if(g.call(k)==="[object Array]")if(!u)e.push.apply(e,k);else if(d&&d.nodeType===1)for(t=0;k[t]!=null;t++)k[t]&&(k[t]===!0||k[t].nodeType===1&&m.contains(d,k[t]))&&e.push(j[t]);else for(t=0;k[t]!=null;t++)k[t]&&k[t].nodeType===1&&e.push(j[t]);else s(k,e);l&&(m(l,h,e,f),m.uniqueSort(e));return e};m.uniqueSort=function(a){if(u){h=i,a.sort(u);if(h)for(var b=1;b<a.length;b++)a[b]===a[b-1]&&a.splice(b--,1)}return a},m.matches=function(a,b){return m(a,null,null,b)},m.matchesSelector=function(a,b){return m(b,null,null,[a]).length>0},m.find=function(a,b,c){var d,e,f,g,h,i;if(!a)return[];for(e=0,f=o.order.length;e<f;e++){h=o.order[e];if(g=o.leftMatch[h].exec(a)){i=g[1],g.splice(1,1);if(i.substr(i.length-1)!=="\\"){g[1]=(g[1]||"").replace(j,""),d=o.find[h](g,b,c);if(d!=null){a=a.replace(o.match[h],"");break}}}}d||(d=typeof b.getElementsByTagName!="undefined"?b.getElementsByTagName("*"):[]);return{set:d,expr:a}},m.filter=function(a,c,d,e){var f,g,h,i,j,k,l,n,p,q=a,r=[],s=c,t=c&&c[0]&&m.isXML(c[0]);while(a&&c.length){for(h in o.filter)if((f=o.leftMatch[h].exec(a))!=null&&f[2]){k=o.filter[h],l=f[1],g=!1,f.splice(1,1);if(l.substr(l.length-1)==="\\")continue;s===r&&(r=[]);if(o.preFilter[h]){f=o.preFilter[h](f,s,d,r,e,t);if(!f)g=i=!0;else if(f===!0)continue}if(f)for(n=0;(j=s[n])!=null;n++)j&&(i=k(j,f,n,s),p=e^i,d&&i!=null?p?g=!0:s[n]=!1:p&&(r.push(j),g=!0));if(i!==b){d||(s=r),a=a.replace(o.match[h],"");if(!g)return[];break}}if(a===q)if(g==null)m.error(a);else break;q=a}return s},m.error=function(a){throw new Error("Syntax error, unrecognized expression: "+a)};var n=m.getText=function(a){var b,c,d=a.nodeType,e="";if(d){if(d===1||d===9){if(typeof a.textContent=="string")return a.textContent;if(typeof a.innerText=="string")return a.innerText.replace(k,"");for(a=a.firstChild;a;a=a.nextSibling)e+=n(a)}else if(d===3||d===4)return a.nodeValue}else for(b=0;c=a[b];b++)c.nodeType!==8&&(e+=n(c));return e},o=m.selectors={order:["ID","NAME","TAG"],match:{ID:/#((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,CLASS:/\.((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,NAME:/\[name=['"]*((?:[\w\u00c0-\uFFFF\-]|\\.)+)['"]*\]/,ATTR:/\[\s*((?:[\w\u00c0-\uFFFF\-]|\\.)+)\s*(?:(\S?=)\s*(?:(['"])(.*?)\3|(#?(?:[\w\u00c0-\uFFFF\-]|\\.)*)|)|)\s*\]/,TAG:/^((?:[\w\u00c0-\uFFFF\*\-]|\\.)+)/,CHILD:/:(only|nth|last|first)-child(?:\(\s*(even|odd|(?:[+\-]?\d+|(?:[+\-]?\d*)?n\s*(?:[+\-]\s*\d+)?))\s*\))?/,POS:/:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^\-]|$)/,PSEUDO:/:((?:[\w\u00c0-\uFFFF\-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/},leftMatch:{},attrMap:{"class":"className","for":"htmlFor"},attrHandle:{href:function(a){return a.getAttribute("href")},type:function(a){return a.getAttribute("type")}},relative:{"+":function(a,b){var c=typeof b=="string",d=c&&!l.test(b),e=c&&!d;d&&(b=b.toLowerCase());for(var f=0,g=a.length,h;f<g;f++)if(h=a[f]){while((h=h.previousSibling)&&h.nodeType!==1);a[f]=e||h&&h.nodeName.toLowerCase()===b?h||!1:h===b}e&&m.filter(b,a,!0)},">":function(a,b){var c,d=typeof b=="string",e=0,f=a.length;if(d&&!l.test(b)){b=b.toLowerCase();for(;e<f;e++){c=a[e];if(c){var g=c.parentNode;a[e]=g.nodeName.toLowerCase()===b?g:!1}}}else{for(;e<f;e++)c=a[e],c&&(a[e]=d?c.parentNode:c.parentNode===b);d&&m.filter(b,a,!0)}},"":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("parentNode",b,f,a,d,c)},"~":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("previousSibling",b,f,a,d,c)}},find:{ID:function(a,b,c){if(typeof b.getElementById!="undefined"&&!c){var d=b.getElementById(a[1]);return d&&d.parentNode?[d]:[]}},NAME:function(a,b){if(typeof b.getElementsByName!="undefined"){var c=[],d=b.getElementsByName(a[1]);for(var e=0,f=d.length;e<f;e++)d[e].getAttribute("name")===a[1]&&c.push(d[e]);return c.length===0?null:c}},TAG:function(a,b){if(typeof b.getElementsByTagName!="undefined")return b.getElementsByTagName(a[1])}},preFilter:{CLASS:function(a,b,c,d,e,f){a=" "+a[1].replace(j,"")+" ";if(f)return a;for(var g=0,h;(h=b[g])!=null;g++)h&&(e^(h.className&&(" "+h.className+" ").replace(/[\t\n\r]/g," ").indexOf(a)>=0)?c||d.push(h):c&&(b[g]=!1));return!1},ID:function(a){return a[1].replace(j,"")},TAG:function(a,b){return a[1].replace(j,"").toLowerCase()},CHILD:function(a){if(a[1]==="nth"){a[2]||m.error(a[0]),a[2]=a[2].replace(/^\+|\s*/g,"");var b=/(-?)(\d*)(?:n([+\-]?\d*))?/.exec(a[2]==="even"&&"2n"||a[2]==="odd"&&"2n+1"||!/\D/.test(a[2])&&"0n+"+a[2]||a[2]);a[2]=b[1]+(b[2]||1)-0,a[3]=b[3]-0}else a[2]&&m.error(a[0]);a[0]=e++;return a},ATTR:function(a,b,c,d,e,f){var g=a[1]=a[1].replace(j,"");!f&&o.attrMap[g]&&(a[1]=o.attrMap[g]),a[4]=(a[4]||a[5]||"").replace(j,""),a[2]==="~="&&(a[4]=" "+a[4]+" ");return a},PSEUDO:function(b,c,d,e,f){if(b[1]==="not")if((a.exec(b[3])||"").length>1||/^\w/.test(b[3]))b[3]=m(b[3],null,null,c);else{var g=m.filter(b[3],c,d,!0^f);d||e.push.apply(e,g);return!1}else if(o.match.POS.test(b[0])||o.match.CHILD.test(b[0]))return!0;return b},POS:function(a){a.unshift(!0);return a}},filters:{enabled:function(a){return a.disabled===!1&&a.type!=="hidden"},disabled:function(a){return a.disabled===!0},checked:function(a){return a.checked===!0},selected:function(a){a.parentNode&&a.parentNode.selectedIndex;return a.selected===!0},parent:function(a){return!!a.firstChild},empty:function(a){return!a.firstChild},has:function(a,b,c){return!!m(c[3],a).length},header:function(a){return/h\d/i.test(a.nodeName)},text:function(a){var b=a.getAttribute("type"),c=a.type;return a.nodeName.toLowerCase()==="input"&&"text"===c&&(b===c||b===null)},radio:function(a){return a.nodeName.toLowerCase()==="input"&&"radio"===a.type},checkbox:function(a){return a.nodeName.toLowerCase()==="input"&&"checkbox"===a.type},file:function(a){return a.nodeName.toLowerCase()==="input"&&"file"===a.type},password:function(a){return a.nodeName.toLowerCase()==="input"&&"password"===a.type},submit:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"submit"===a.type},image:function(a){return a.nodeName.toLowerCase()==="input"&&"image"===a.type},reset:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"reset"===a.type},button:function(a){var b=a.nodeName.toLowerCase();return b==="input"&&"button"===a.type||b==="button"},input:function(a){return/input|select|textarea|button/i.test(a.nodeName)},focus:function(a){return a===a.ownerDocument.activeElement}},setFilters:{first:function(a,b){return b===0},last:function(a,b,c,d){return b===d.length-1},even:function(a,b){return b%2===0},odd:function(a,b){return b%2===1},lt:function(a,b,c){return b<c[3]-0},gt:function(a,b,c){return b>c[3]-0},nth:function(a,b,c){return c[3]-0===b},eq:function(a,b,c){return c[3]-0===b}},filter:{PSEUDO:function(a,b,c,d){var e=b[1],f=o.filters[e];if(f)return f(a,c,b,d);if(e==="contains")return(a.textContent||a.innerText||n([a])||"").indexOf(b[3])>=0;if(e==="not"){var g=b[3];for(var h=0,i=g.length;h<i;h++)if(g[h]===a)return!1;return!0}m.error(e)},CHILD:function(a,b){var c,e,f,g,h,i,j,k=b[1],l=a;switch(k){case"only":case"first":while(l=l.previousSibling)if(l.nodeType===1)return!1;if(k==="first")return!0;l=a;case"last":while(l=l.nextSibling)if(l.nodeType===1)return!1;return!0;case"nth":c=b[2],e=b[3];if(c===1&&e===0)return!0;f=b[0],g=a.parentNode;if(g&&(g[d]!==f||!a.nodeIndex)){i=0;for(l=g.firstChild;l;l=l.nextSibling)l.nodeType===1&&(l.nodeIndex=++i);g[d]=f}j=a.nodeIndex-e;return c===0?j===0:j%c===0&&j/c>=0}},ID:function(a,b){return a.nodeType===1&&a.getAttribute("id")===b},TAG:function(a,b){return b==="*"&&a.nodeType===1||!!a.nodeName&&a.nodeName.toLowerCase()===b},CLASS:function(a,b){return(" "+(a.className||a.getAttribute("class"))+" ").indexOf(b)>-1},ATTR:function(a,b){var c=b[1],d=m.attr?m.attr(a,c):o.attrHandle[c]?o.attrHandle[c](a):a[c]!=null?a[c]:a.getAttribute(c),e=d+"",f=b[2],g=b[4];return d==null?f==="!=":!f&&m.attr?d!=null:f==="="?e===g:f==="*="?e.indexOf(g)>=0:f==="~="?(" "+e+" ").indexOf(g)>=0:g?f==="!="?e!==g:f==="^="?e.indexOf(g)===0:f==="$="?e.substr(e.length-g.length)===g:f==="|="?e===g||e.substr(0,g.length+1)===g+"-":!1:e&&d!==!1},POS:function(a,b,c,d){var e=b[2],f=o.setFilters[e];if(f)return f(a,c,b,d)}}},p=o.match.POS,q=function(a,b){return"\\"+(b-0+1)};for(var r in o.match)o.match[r]=new RegExp(o.match[r].source+/(?![^\[]*\])(?![^\(]*\))/.source),o.leftMatch[r]=new RegExp(/(^(?:.|\r|\n)*?)/.source+o.match[r].source.replace(/\\(\d+)/g,q));var s=function(a,b){a=Array.prototype.slice.call(a,0);if(b){b.push.apply(b,a);return b}return a};try{Array.prototype.slice.call(c.documentElement.childNodes,0)[0].nodeType}catch(t){s=function(a,b){var c=0,d=b||[];if(g.call(a)==="[object Array]")Array.prototype.push.apply(d,a);else if(typeof a.length=="number")for(var e=a.length;c<e;c++)d.push(a[c]);else for(;a[c];c++)d.push(a[c]);return d}}var u,v;c.documentElement.compareDocumentPosition?u=function(a,b){if(a===b){h=!0;return 0}if(!a.compareDocumentPosition||!b.compareDocumentPosition)return a.compareDocumentPosition?-1:1;return a.compareDocumentPosition(b)&4?-1:1}:(u=function(a,b){if(a===b){h=!0;return 0}if(a.sourceIndex&&b.sourceIndex)return a.sourceIndex-b.sourceIndex;var c,d,e=[],f=[],g=a.parentNode,i=b.parentNode,j=g;if(g===i)return v(a,b);if(!g)return-1;if(!i)return 1;while(j)e.unshift(j),j=j.parentNode;j=i;while(j)f.unshift(j),j=j.parentNode;c=e.length,d=f.length;for(var k=0;k<c&&k<d;k++)if(e[k]!==f[k])return v(e[k],f[k]);return k===c?v(a,f[k],-1):v(e[k],b,1)},v=function(a,b,c){if(a===b)return c;var d=a.nextSibling;while(d){if(d===b)return-1;d=d.nextSibling}return 1}),function(){var a=c.createElement("div"),d="script"+(new Date).getTime(),e=c.documentElement;a.innerHTML="<a name='"+d+"'/>",e.insertBefore(a,e.firstChild),c.getElementById(d)&&(o.find.ID=function(a,c,d){if(typeof c.getElementById!="undefined"&&!d){var e=c.getElementById(a[1]);return e?e.id===a[1]||typeof e.getAttributeNode!="undefined"&&e.getAttributeNode("id").nodeValue===a[1]?[e]:b:[]}},o.filter.ID=function(a,b){var c=typeof a.getAttributeNode!="undefined"&&a.getAttributeNode("id");return a.nodeType===1&&c&&c.nodeValue===b}),e.removeChild(a),e=a=null}(),function(){var a=c.createElement("div");a.appendChild(c.createComment("")),a.getElementsByTagName("*").length>0&&(o.find.TAG=function(a,b){var c=b.getElementsByTagName(a[1]);if(a[1]==="*"){var d=[];for(var e=0;c[e];e++)c[e].nodeType===1&&d.push(c[e]);c=d}return c}),a.innerHTML="<a href='#'></a>",a.firstChild&&typeof a.firstChild.getAttribute!="undefined"&&a.firstChild.getAttribute("href")!=="#"&&(o.attrHandle.href=function(a){return a.getAttribute("href",2)}),a=null}(),c.querySelectorAll&&function(){var a=m,b=c.createElement("div"),d="__sizzle__";b.innerHTML="<p class='TEST'></p>";if(!b.querySelectorAll||b.querySelectorAll(".TEST").length!==0){m=function(b,e,f,g){e=e||c;if(!g&&!m.isXML(e)){var h=/^(\w+$)|^\.([\w\-]+$)|^#([\w\-]+$)/.exec(b);if(h&&(e.nodeType===1||e.nodeType===9)){if(h[1])return s(e.getElementsByTagName(b),f);if(h[2]&&o.find.CLASS&&e.getElementsByClassName)return s(e.getElementsByClassName(h[2]),f)}if(e.nodeType===9){if(b==="body"&&e.body)return s([e.body],f);if(h&&h[3]){var i=e.getElementById(h[3]);if(!i||!i.parentNode)return s([],f);if(i.id===h[3])return s([i],f)}try{return s(e.querySelectorAll(b),f)}catch(j){}}else if(e.nodeType===1&&e.nodeName.toLowerCase()!=="object"){var k=e,l=e.getAttribute("id"),n=l||d,p=e.parentNode,q=/^\s*[+~]/.test(b);l?n=n.replace(/'/g,"\\$&"):e.setAttribute("id",n),q&&p&&(e=e.parentNode);try{if(!q||p)return s(e.querySelectorAll("[id='"+n+"'] "+b),f)}catch(r){}finally{l||k.removeAttribute("id")}}}return a(b,e,f,g)};for(var e in a)m[e]=a[e];b=null}}(),function(){var a=c.documentElement,b=a.matchesSelector||a.mozMatchesSelector||a.webkitMatchesSelector||a.msMatchesSelector;if(b){var d=!b.call(c.createElement("div"),"div"),e=!1;try{b.call(c.documentElement,"[test!='']:sizzle")}catch(f){e=!0}m.matchesSelector=function(a,c){c=c.replace(/\=\s*([^'"\]]*)\s*\]/g,"='$1']");if(!m.isXML(a))try{if(e||!o.match.PSEUDO.test(c)&&!/!=/.test(c)){var f=b.call(a,c);if(f||!d||a.document&&a.document.nodeType!==11)return f}}catch(g){}return m(c,null,null,[a]).length>0}}}(),function(){var a=c.createElement("div");a.innerHTML="<div class='test e'></div><div class='test'></div>";if(!!a.getElementsByClassName&&a.getElementsByClassName("e").length!==0){a.lastChild.className="e";if(a.getElementsByClassName("e").length===1)return;o.order.splice(1,0,"CLASS"),o.find.CLASS=function(a,b,c){if(typeof b.getElementsByClassName!="undefined"&&!c)return b.getElementsByClassName(a[1])},a=null}}(),c.documentElement.contains?m.contains=function(a,b){return a!==b&&(a.contains?a.contains(b):!0)}:c.documentElement.compareDocumentPosition?m.contains=function(a,b){return!!(a.compareDocumentPosition(b)&16)}:m.contains=function(){return!1},m.isXML=function(a){var b=(a?a.ownerDocument||a:0).documentElement;return b?b.nodeName!=="HTML":!1};var y=function(a,b,c){var d,e=[],f="",g=b.nodeType?[b]:b;while(d=o.match.PSEUDO.exec(a))f+=d[0],a=a.replace(o.match.PSEUDO,"");a=o.relative[a]?a+"*":a;for(var h=0,i=g.length;h<i;h++)m(a,g[h],e,c);return m.filter(f,e)};m.attr=f.attr,m.selectors.attrMap={},f.find=m,f.expr=m.selectors,f.expr[":"]=f.expr.filters,f.unique=m.uniqueSort,f.text=m.getText,f.isXMLDoc=m.isXML,f.contains=m.contains}();var L=/Until$/,M=/^(?:parents|prevUntil|prevAll)/,N=/,/,O=/^.[^:#\[\.,]*$/,P=Array.prototype.slice,Q=f.expr.match.POS,R={children:!0,contents:!0,next:!0,prev:!0};f.fn.extend({find:function(a){var b=this,c,d;if(typeof a!="string")return f(a).filter(function(){for(c=0,d=b.length;c<d;c++)if(f.contains(b[c],this))return!0});var e=this.pushStack("","find",a),g,h,i;for(c=0,d=this.length;c<d;c++){g=e.length,f.find(a,this[c],e);if(c>0)for(h=g;h<e.length;h++)for(i=0;i<g;i++)if(e[i]===e[h]){e.splice(h--,1);break}}return e},has:function(a){var b=f(a);return this.filter(function(){for(var a=0,c=b.length;a<c;a++)if(f.contains(this,b[a]))return!0})},not:function(a){return this.pushStack(T(this,a,!1),"not",a)},filter:function(a){return this.pushStack(T(this,a,!0),"filter",a)},is:function(a){return!!a&&(typeof a=="string"?Q.test(a)?f(a,this.context).index(this[0])>=0:f.filter(a,this).length>0:this.filter(a).length>0)},closest:function(a,b){var c=[],d,e,g=this[0];if(f.isArray(a)){var h=1;while(g&&g.ownerDocument&&g!==b){for(d=0;d<a.length;d++)f(g).is(a[d])&&c.push({selector:a[d],elem:g,level:h});g=g.parentNode,h++}return c}var i=Q.test(a)||typeof a!="string"?f(a,b||this.context):0;for(d=0,e=this.length;d<e;d++){g=this[d];while(g){if(i?i.index(g)>-1:f.find.matchesSelector(g,a)){c.push(g);break}g=g.parentNode;if(!g||!g.ownerDocument||g===b||g.nodeType===11)break}}c=c.length>1?f.unique(c):c;return this.pushStack(c,"closest",a)},index:function(a){if(!a)return this[0]&&this[0].parentNode?this.prevAll().length:-1;if(typeof a=="string")return f.inArray(this[0],f(a));return f.inArray(a.jquery?a[0]:a,this)},add:function(a,b){var c=typeof a=="string"?f(a,b):f.makeArray(a&&a.nodeType?[a]:a),d=f.merge(this.get(),c);return this.pushStack(S(c[0])||S(d[0])?d:f.unique(d))},andSelf:function(){return this.add(this.prevObject)}}),f.each({parent:function(a){var b=a.parentNode;return b&&b.nodeType!==11?b:null},parents:function(a){return f.dir(a,"parentNode")},parentsUntil:function(a,b,c){return f.dir(a,"parentNode",c)},next:function(a){return f.nth(a,2,"nextSibling")},prev:function(a){return f.nth(a,2,"previousSibling")},nextAll:function(a){return f.dir(a,"nextSibling")},prevAll:function(a){return f.dir(a,"previousSibling")},nextUntil:function(a,b,c){return f.dir(a,"nextSibling",c)},prevUntil:function(a,b,c){return f.dir(a,"previousSibling",c)},siblings:function(a){return f.sibling(a.parentNode.firstChild,a)},children:function(a){return f.sibling(a.firstChild)},contents:function(a){return f.nodeName(a,"iframe")?a.contentDocument||a.contentWindow.document:f.makeArray(a.childNodes)}},function(a,b){f.fn[a]=function(c,d){var e=f.map(this,b,c);L.test(a)||(d=c),d&&typeof d=="string"&&(e=f.filter(d,e)),e=this.length>1&&!R[a]?f.unique(e):e,(this.length>1||N.test(d))&&M.test(a)&&(e=e.reverse());return this.pushStack(e,a,P.call(arguments).join(","))}}),f.extend({filter:function(a,b,c){c&&(a=":not("+a+")");return b.length===1?f.find.matchesSelector(b[0],a)?[b[0]]:[]:f.find.matches(a,b)},dir:function(a,c,d){var e=[],g=a[c];while(g&&g.nodeType!==9&&(d===b||g.nodeType!==1||!f(g).is(d)))g.nodeType===1&&e.push(g),g=g[c];return e},nth:function(a,b,c,d){b=b||1;var e=0;for(;a;a=a[c])if(a.nodeType===1&&++e===b)break;return a},sibling:function(a,b){var c=[];for(;a;a=a.nextSibling)a.nodeType===1&&a!==b&&c.push(a);return c}});var V="abbr|article|aside|audio|canvas|datalist|details|figcaption|figure|footer|header|hgroup|mark|meter|nav|output|progress|section|summary|time|video",W=/ jQuery\d+="(?:\d+|null)"/g,X=/^\s+/,Y=/<(?!area|br|col|embed|hr|img|input|link|meta|param)(([\w:]+)[^>]*)\/>/ig,Z=/<([\w:]+)/,$=/<tbody/i,_=/<|&#?\w+;/,ba=/<(?:script|style)/i,bb=/<(?:script|object|embed|option|style)/i,bc=new RegExp("<(?:"+V+")","i"),bd=/checked\s*(?:[^=]|=\s*.checked.)/i,be=/\/(java|ecma)script/i,bf=/^\s*<!(?:\[CDATA\[|\-\-)/,bg={option:[1,"<select multiple='multiple'>","</select>"],legend:[1,"<fieldset>","</fieldset>"],thead:[1,"<table>","</table>"],tr:[2,"<table><tbody>","</tbody></table>"],td:[3,"<table><tbody><tr>","</tr></tbody></table>"],col:[2,"<table><tbody></tbody><colgroup>","</colgroup></table>"],area:[1,"<map>","</map>"],_default:[0,"",""]},bh=U(c);bg.optgroup=bg.option,bg.tbody=bg.tfoot=bg.colgroup=bg.caption=bg.thead,bg.th=bg.td,f.support.htmlSerialize||(bg._default=[1,"div<div>","</div>"]),f.fn.extend({text:function(a){if(f.isFunction(a))return this.each(function(b){var c=f(this);c.text(a.call(this,b,c.text()))});if(typeof a!="object"&&a!==b)return this.empty().append((this[0]&&this[0].ownerDocument||c).createTextNode(a));return f.text(this)},wrapAll:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapAll(a.call(this,b))});if(this[0]){var b=f(a,this[0].ownerDocument).eq(0).clone(!0);this[0].parentNode&&b.insertBefore(this[0]),b.map(function(){var a=this;while(a.firstChild&&a.firstChild.nodeType===1)a=a.firstChild;return a}).append(this)}return this},wrapInner:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapInner(a.call(this,b))});return this.each(function(){var b=f(this),c=b.contents();c.length?c.wrapAll(a):b.append(a)})},wrap:function(a){var b=f.isFunction(a);return this.each(function(c){f(this).wrapAll(b?a.call(this,c):a)})},unwrap:function(){return this.parent().each(function(){f.nodeName(this,"body")||f(this).replaceWith(this.childNodes)}).end()},append:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.appendChild(a)})},prepend:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.insertBefore(a,this.firstChild)})},before:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this)});if(arguments.length){var a=f.clean(arguments);a.push.apply(a,this.toArray());return this.pushStack(a,"before",arguments)}},after:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this.nextSibling)});if(arguments.length){var a=this.pushStack(this,"after",arguments);a.push.apply(a,f.clean(arguments));return a}},remove:function(a,b){for(var c=0,d;(d=this[c])!=null;c++)if(!a||f.filter(a,[d]).length)!b&&d.nodeType===1&&(f.cleanData(d.getElementsByTagName("*")),f.cleanData([d])),d.parentNode&&d.parentNode.removeChild(d);return this},empty:function()
{for(var a=0,b;(b=this[a])!=null;a++){b.nodeType===1&&f.cleanData(b.getElementsByTagName("*"));while(b.firstChild)b.removeChild(b.firstChild)}return this},clone:function(a,b){a=a==null?!1:a,b=b==null?a:b;return this.map(function(){return f.clone(this,a,b)})},html:function(a){if(a===b)return this[0]&&this[0].nodeType===1?this[0].innerHTML.replace(W,""):null;if(typeof a=="string"&&!ba.test(a)&&(f.support.leadingWhitespace||!X.test(a))&&!bg[(Z.exec(a)||["",""])[1].toLowerCase()]){a=a.replace(Y,"<$1></$2>");try{for(var c=0,d=this.length;c<d;c++)this[c].nodeType===1&&(f.cleanData(this[c].getElementsByTagName("*")),this[c].innerHTML=a)}catch(e){this.empty().append(a)}}else f.isFunction(a)?this.each(function(b){var c=f(this);c.html(a.call(this,b,c.html()))}):this.empty().append(a);return this},replaceWith:function(a){if(this[0]&&this[0].parentNode){if(f.isFunction(a))return this.each(function(b){var c=f(this),d=c.html();c.replaceWith(a.call(this,b,d))});typeof a!="string"&&(a=f(a).detach());return this.each(function(){var b=this.nextSibling,c=this.parentNode;f(this).remove(),b?f(b).before(a):f(c).append(a)})}return this.length?this.pushStack(f(f.isFunction(a)?a():a),"replaceWith",a):this},detach:function(a){return this.remove(a,!0)},domManip:function(a,c,d){var e,g,h,i,j=a[0],k=[];if(!f.support.checkClone&&arguments.length===3&&typeof j=="string"&&bd.test(j))return this.each(function(){f(this).domManip(a,c,d,!0)});if(f.isFunction(j))return this.each(function(e){var g=f(this);a[0]=j.call(this,e,c?g.html():b),g.domManip(a,c,d)});if(this[0]){i=j&&j.parentNode,f.support.parentNode&&i&&i.nodeType===11&&i.childNodes.length===this.length?e={fragment:i}:e=f.buildFragment(a,this,k),h=e.fragment,h.childNodes.length===1?g=h=h.firstChild:g=h.firstChild;if(g){c=c&&f.nodeName(g,"tr");for(var l=0,m=this.length,n=m-1;l<m;l++)d.call(c?bi(this[l],g):this[l],e.cacheable||m>1&&l<n?f.clone(h,!0,!0):h)}k.length&&f.each(k,bp)}return this}}),f.buildFragment=function(a,b,d){var e,g,h,i,j=a[0];b&&b[0]&&(i=b[0].ownerDocument||b[0]),i.createDocumentFragment||(i=c),a.length===1&&typeof j=="string"&&j.length<512&&i===c&&j.charAt(0)==="<"&&!bb.test(j)&&(f.support.checkClone||!bd.test(j))&&(f.support.html5Clone||!bc.test(j))&&(g=!0,h=f.fragments[j],h&&h!==1&&(e=h)),e||(e=i.createDocumentFragment(),f.clean(a,i,e,d)),g&&(f.fragments[j]=h?e:1);return{fragment:e,cacheable:g}},f.fragments={},f.each({appendTo:"append",prependTo:"prepend",insertBefore:"before",insertAfter:"after",replaceAll:"replaceWith"},function(a,b){f.fn[a]=function(c){var d=[],e=f(c),g=this.length===1&&this[0].parentNode;if(g&&g.nodeType===11&&g.childNodes.length===1&&e.length===1){e[b](this[0]);return this}for(var h=0,i=e.length;h<i;h++){var j=(h>0?this.clone(!0):this).get();f(e[h])[b](j),d=d.concat(j)}return this.pushStack(d,a,e.selector)}}),f.extend({clone:function(a,b,c){var d,e,g,h=f.support.html5Clone||!bc.test("<"+a.nodeName)?a.cloneNode(!0):bo(a);if((!f.support.noCloneEvent||!f.support.noCloneChecked)&&(a.nodeType===1||a.nodeType===11)&&!f.isXMLDoc(a)){bk(a,h),d=bl(a),e=bl(h);for(g=0;d[g];++g)e[g]&&bk(d[g],e[g])}if(b){bj(a,h);if(c){d=bl(a),e=bl(h);for(g=0;d[g];++g)bj(d[g],e[g])}}d=e=null;return h},clean:function(a,b,d,e){var g;b=b||c,typeof b.createElement=="undefined"&&(b=b.ownerDocument||b[0]&&b[0].ownerDocument||c);var h=[],i;for(var j=0,k;(k=a[j])!=null;j++){typeof k=="number"&&(k+="");if(!k)continue;if(typeof k=="string")if(!_.test(k))k=b.createTextNode(k);else{k=k.replace(Y,"<$1></$2>");var l=(Z.exec(k)||["",""])[1].toLowerCase(),m=bg[l]||bg._default,n=m[0],o=b.createElement("div");b===c?bh.appendChild(o):U(b).appendChild(o),o.innerHTML=m[1]+k+m[2];while(n--)o=o.lastChild;if(!f.support.tbody){var p=$.test(k),q=l==="table"&&!p?o.firstChild&&o.firstChild.childNodes:m[1]==="<table>"&&!p?o.childNodes:[];for(i=q.length-1;i>=0;--i)f.nodeName(q[i],"tbody")&&!q[i].childNodes.length&&q[i].parentNode.removeChild(q[i])}!f.support.leadingWhitespace&&X.test(k)&&o.insertBefore(b.createTextNode(X.exec(k)[0]),o.firstChild),k=o.childNodes}var r;if(!f.support.appendChecked)if(k[0]&&typeof (r=k.length)=="number")for(i=0;i<r;i++)bn(k[i]);else bn(k);k.nodeType?h.push(k):h=f.merge(h,k)}if(d){g=function(a){return!a.type||be.test(a.type)};for(j=0;h[j];j++)if(e&&f.nodeName(h[j],"script")&&(!h[j].type||h[j].type.toLowerCase()==="text/javascript"))e.push(h[j].parentNode?h[j].parentNode.removeChild(h[j]):h[j]);else{if(h[j].nodeType===1){var s=f.grep(h[j].getElementsByTagName("script"),g);h.splice.apply(h,[j+1,0].concat(s))}d.appendChild(h[j])}}return h},cleanData:function(a){var b,c,d=f.cache,e=f.event.special,g=f.support.deleteExpando;for(var h=0,i;(i=a[h])!=null;h++){if(i.nodeName&&f.noData[i.nodeName.toLowerCase()])continue;c=i[f.expando];if(c){b=d[c];if(b&&b.events){for(var j in b.events)e[j]?f.event.remove(i,j):f.removeEvent(i,j,b.handle);b.handle&&(b.handle.elem=null)}g?delete i[f.expando]:i.removeAttribute&&i.removeAttribute(f.expando),delete d[c]}}}});var bq=/alpha\([^)]*\)/i,br=/opacity=([^)]*)/,bs=/([A-Z]|^ms)/g,bt=/^-?\d+(?:px)?$/i,bu=/^-?\d/,bv=/^([\-+])=([\-+.\de]+)/,bw={position:"absolute",visibility:"hidden",display:"block"},bx=["Left","Right"],by=["Top","Bottom"],bz,bA,bB;f.fn.css=function(a,c){if(arguments.length===2&&c===b)return this;return f.access(this,a,c,!0,function(a,c,d){return d!==b?f.style(a,c,d):f.css(a,c)})},f.extend({cssHooks:{opacity:{get:function(a,b){if(b){var c=bz(a,"opacity","opacity");return c===""?"1":c}return a.style.opacity}}},cssNumber:{fillOpacity:!0,fontWeight:!0,lineHeight:!0,opacity:!0,orphans:!0,widows:!0,zIndex:!0,zoom:!0},cssProps:{"float":f.support.cssFloat?"cssFloat":"styleFloat"},style:function(a,c,d,e){if(!!a&&a.nodeType!==3&&a.nodeType!==8&&!!a.style){var g,h,i=f.camelCase(c),j=a.style,k=f.cssHooks[i];c=f.cssProps[i]||i;if(d===b){if(k&&"get"in k&&(g=k.get(a,!1,e))!==b)return g;return j[c]}h=typeof d,h==="string"&&(g=bv.exec(d))&&(d=+(g[1]+1)*+g[2]+parseFloat(f.css(a,c)),h="number");if(d==null||h==="number"&&isNaN(d))return;h==="number"&&!f.cssNumber[i]&&(d+="px");if(!k||!("set"in k)||(d=k.set(a,d))!==b)try{j[c]=d}catch(l){}}},css:function(a,c,d){var e,g;c=f.camelCase(c),g=f.cssHooks[c],c=f.cssProps[c]||c,c==="cssFloat"&&(c="float");if(g&&"get"in g&&(e=g.get(a,!0,d))!==b)return e;if(bz)return bz(a,c)},swap:function(a,b,c){var d={};for(var e in b)d[e]=a.style[e],a.style[e]=b[e];c.call(a);for(e in b)a.style[e]=d[e]}}),f.curCSS=f.css,f.each(["height","width"],function(a,b){f.cssHooks[b]={get:function(a,c,d){var e;if(c){if(a.offsetWidth!==0)return bC(a,b,d);f.swap(a,bw,function(){e=bC(a,b,d)});return e}},set:function(a,b){if(!bt.test(b))return b;b=parseFloat(b);if(b>=0)return b+"px"}}}),f.support.opacity||(f.cssHooks.opacity={get:function(a,b){return br.test((b&&a.currentStyle?a.currentStyle.filter:a.style.filter)||"")?parseFloat(RegExp.$1)/100+"":b?"1":""},set:function(a,b){var c=a.style,d=a.currentStyle,e=f.isNumeric(b)?"alpha(opacity="+b*100+")":"",g=d&&d.filter||c.filter||"";c.zoom=1;if(b>=1&&f.trim(g.replace(bq,""))===""){c.removeAttribute("filter");if(d&&!d.filter)return}c.filter=bq.test(g)?g.replace(bq,e):g+" "+e}}),f(function(){f.support.reliableMarginRight||(f.cssHooks.marginRight={get:function(a,b){var c;f.swap(a,{display:"inline-block"},function(){b?c=bz(a,"margin-right","marginRight"):c=a.style.marginRight});return c}})}),c.defaultView&&c.defaultView.getComputedStyle&&(bA=function(a,b){var c,d,e;b=b.replace(bs,"-$1").toLowerCase(),(d=a.ownerDocument.defaultView)&&(e=d.getComputedStyle(a,null))&&(c=e.getPropertyValue(b),c===""&&!f.contains(a.ownerDocument.documentElement,a)&&(c=f.style(a,b)));return c}),c.documentElement.currentStyle&&(bB=function(a,b){var c,d,e,f=a.currentStyle&&a.currentStyle[b],g=a.style;f===null&&g&&(e=g[b])&&(f=e),!bt.test(f)&&bu.test(f)&&(c=g.left,d=a.runtimeStyle&&a.runtimeStyle.left,d&&(a.runtimeStyle.left=a.currentStyle.left),g.left=b==="fontSize"?"1em":f||0,f=g.pixelLeft+"px",g.left=c,d&&(a.runtimeStyle.left=d));return f===""?"auto":f}),bz=bA||bB,f.expr&&f.expr.filters&&(f.expr.filters.hidden=function(a){var b=a.offsetWidth,c=a.offsetHeight;return b===0&&c===0||!f.support.reliableHiddenOffsets&&(a.style&&a.style.display||f.css(a,"display"))==="none"},f.expr.filters.visible=function(a){return!f.expr.filters.hidden(a)});var bD=/%20/g,bE=/\[\]$/,bF=/\r?\n/g,bG=/#.*$/,bH=/^(.*?):[ \t]*([^\r\n]*)\r?$/mg,bI=/^(?:color|date|datetime|datetime-local|email|hidden|month|number|password|range|search|tel|text|time|url|week)$/i,bJ=/^(?:about|app|app\-storage|.+\-extension|file|res|widget):$/,bK=/^(?:GET|HEAD)$/,bL=/^\/\//,bM=/\?/,bN=/<script\b[^<]*(?:(?!<\/script>)<[^<]*)*<\/script>/gi,bO=/^(?:select|textarea)/i,bP=/\s+/,bQ=/([?&])_=[^&]*/,bR=/^([\w\+\.\-]+:)(?:\/\/([^\/?#:]*)(?::(\d+))?)?/,bS=f.fn.load,bT={},bU={},bV,bW,bX=["*/"]+["*"];try{bV=e.href}catch(bY){bV=c.createElement("a"),bV.href="",bV=bV.href}bW=bR.exec(bV.toLowerCase())||[],f.fn.extend({load:function(a,c,d){if(typeof a!="string"&&bS)return bS.apply(this,arguments);if(!this.length)return this;var e=a.indexOf(" ");if(e>=0){var g=a.slice(e,a.length);a=a.slice(0,e)}var h="GET";c&&(f.isFunction(c)?(d=c,c=b):typeof c=="object"&&(c=f.param(c,f.ajaxSettings.traditional),h="POST"));var i=this;f.ajax({url:a,type:h,dataType:"html",data:c,complete:function(a,b,c){c=a.responseText,a.isResolved()&&(a.done(function(a){c=a}),i.html(g?f("<div>").append(c.replace(bN,"")).find(g):c)),d&&i.each(d,[c,b,a])}});return this},serialize:function(){return f.param(this.serializeArray())},serializeArray:function(){return this.map(function(){return this.elements?f.makeArray(this.elements):this}).filter(function(){return this.name&&!this.disabled&&(this.checked||bO.test(this.nodeName)||bI.test(this.type))}).map(function(a,b){var c=f(this).val();return c==null?null:f.isArray(c)?f.map(c,function(a,c){return{name:b.name,value:a.replace(bF,"\r\n")}}):{name:b.name,value:c.replace(bF,"\r\n")}}).get()}}),f.each("ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "),function(a,b){f.fn[b]=function(a){return this.on(b,a)}}),f.each(["get","post"],function(a,c){f[c]=function(a,d,e,g){f.isFunction(d)&&(g=g||e,e=d,d=b);return f.ajax({type:c,url:a,data:d,success:e,dataType:g})}}),f.extend({getScript:function(a,c){return f.get(a,b,c,"script")},getJSON:function(a,b,c){return f.get(a,b,c,"json")},ajaxSetup:function(a,b){b?b_(a,f.ajaxSettings):(b=a,a=f.ajaxSettings),b_(a,b);return a},ajaxSettings:{url:bV,isLocal:bJ.test(bW[1]),global:!0,type:"GET",contentType:"application/x-www-form-urlencoded",processData:!0,async:!0,accepts:{xml:"application/xml, text/xml",html:"text/html",text:"text/plain",json:"application/json, text/javascript","*":bX},contents:{xml:/xml/,html:/html/,json:/json/},responseFields:{xml:"responseXML",text:"responseText"},converters:{"* text":a.String,"text html":!0,"text json":f.parseJSON,"text xml":f.parseXML},flatOptions:{context:!0,url:!0}},ajaxPrefilter:bZ(bT),ajaxTransport:bZ(bU),ajax:function(a,c){function w(a,c,l,m){if(s!==2){s=2,q&&clearTimeout(q),p=b,n=m||"",v.readyState=a>0?4:0;var o,r,u,w=c,x=l?cb(d,v,l):b,y,z;if(a>=200&&a<300||a===304){if(d.ifModified){if(y=v.getResponseHeader("Last-Modified"))f.lastModified[k]=y;if(z=v.getResponseHeader("Etag"))f.etag[k]=z}if(a===304)w="notmodified",o=!0;else try{r=cc(d,x),w="success",o=!0}catch(A){w="parsererror",u=A}}else{u=w;if(!w||a)w="error",a<0&&(a=0)}v.status=a,v.statusText=""+(c||w),o?h.resolveWith(e,[r,w,v]):h.rejectWith(e,[v,w,u]),v.statusCode(j),j=b,t&&g.trigger("ajax"+(o?"Success":"Error"),[v,d,o?r:u]),i.fireWith(e,[v,w]),t&&(g.trigger("ajaxComplete",[v,d]),--f.active||f.event.trigger("ajaxStop"))}}typeof a=="object"&&(c=a,a=b),c=c||{};var d=f.ajaxSetup({},c),e=d.context||d,g=e!==d&&(e.nodeType||e instanceof f)?f(e):f.event,h=f.Deferred(),i=f.Callbacks("once memory"),j=d.statusCode||{},k,l={},m={},n,o,p,q,r,s=0,t,u,v={readyState:0,setRequestHeader:function(a,b){if(!s){var c=a.toLowerCase();a=m[c]=m[c]||a,l[a]=b}return this},getAllResponseHeaders:function(){return s===2?n:null},getResponseHeader:function(a){var c;if(s===2){if(!o){o={};while(c=bH.exec(n))o[c[1].toLowerCase()]=c[2]}c=o[a.toLowerCase()]}return c===b?null:c},overrideMimeType:function(a){s||(d.mimeType=a);return this},abort:function(a){a=a||"abort",p&&p.abort(a),w(0,a);return this}};h.promise(v),v.success=v.done,v.error=v.fail,v.complete=i.add,v.statusCode=function(a){if(a){var b;if(s<2)for(b in a)j[b]=[j[b],a[b]];else b=a[v.status],v.then(b,b)}return this},d.url=((a||d.url)+"").replace(bG,"").replace(bL,bW[1]+"//"),d.dataTypes=f.trim(d.dataType||"*").toLowerCase().split(bP),d.crossDomain==null&&(r=bR.exec(d.url.toLowerCase()),d.crossDomain=!(!r||r[1]==bW[1]&&r[2]==bW[2]&&(r[3]||(r[1]==="http:"?80:443))==(bW[3]||(bW[1]==="http:"?80:443)))),d.data&&d.processData&&typeof d.data!="string"&&(d.data=f.param(d.data,d.traditional)),b$(bT,d,c,v);if(s===2)return!1;t=d.global,d.type=d.type.toUpperCase(),d.hasContent=!bK.test(d.type),t&&f.active++===0&&f.event.trigger("ajaxStart");if(!d.hasContent){d.data&&(d.url+=(bM.test(d.url)?"&":"?")+d.data,delete d.data),k=d.url;if(d.cache===!1){var x=f.now(),y=d.url.replace(bQ,"$1_="+x);d.url=y+(y===d.url?(bM.test(d.url)?"&":"?")+"_="+x:"")}}(d.data&&d.hasContent&&d.contentType!==!1||c.contentType)&&v.setRequestHeader("Content-Type",d.contentType),d.ifModified&&(k=k||d.url,f.lastModified[k]&&v.setRequestHeader("If-Modified-Since",f.lastModified[k]),f.etag[k]&&v.setRequestHeader("If-None-Match",f.etag[k])),v.setRequestHeader("Accept",d.dataTypes[0]&&d.accepts[d.dataTypes[0]]?d.accepts[d.dataTypes[0]]+(d.dataTypes[0]!=="*"?", "+bX+"; q=0.01":""):d.accepts["*"]);for(u in d.headers)v.setRequestHeader(u,d.headers[u]);if(d.beforeSend&&(d.beforeSend.call(e,v,d)===!1||s===2)){v.abort();return!1}for(u in{success:1,error:1,complete:1})v[u](d[u]);p=b$(bU,d,c,v);if(!p)w(-1,"No Transport");else{v.readyState=1,t&&g.trigger("ajaxSend",[v,d]),d.async&&d.timeout>0&&(q=setTimeout(function(){v.abort("timeout")},d.timeout));try{s=1,p.send(l,w)}catch(z){if(s<2)w(-1,z);else throw z}}return v},param:function(a,c){var d=[],e=function(a,b){b=f.isFunction(b)?b():b,d[d.length]=encodeURIComponent(a)+"="+encodeURIComponent(b)};c===b&&(c=f.ajaxSettings.traditional);if(f.isArray(a)||a.jquery&&!f.isPlainObject(a))f.each(a,function(){e(this.name,this.value)});else for(var g in a)ca(g,a[g],c,e);return d.join("&").replace(bD,"+")}}),f.extend({active:0,lastModified:{},etag:{}});var cd=f.now(),ce=/(\=)\?(&|$)|\?\?/i;f.ajaxSetup({jsonp:"callback",jsonpCallback:function(){return f.expando+"_"+cd++}}),f.ajaxPrefilter("json jsonp",function(b,c,d){var e=b.contentType==="application/x-www-form-urlencoded"&&typeof b.data=="string";if(b.dataTypes[0]==="jsonp"||b.jsonp!==!1&&(ce.test(b.url)||e&&ce.test(b.data))){var g,h=b.jsonpCallback=f.isFunction(b.jsonpCallback)?b.jsonpCallback():b.jsonpCallback,i=a[h],j=b.url,k=b.data,l="$1"+h+"$2";b.jsonp!==!1&&(j=j.replace(ce,l),b.url===j&&(e&&(k=k.replace(ce,l)),b.data===k&&(j+=(/\?/.test(j)?"&":"?")+b.jsonp+"="+h))),b.url=j,b.data=k,a[h]=function(a){g=[a]},d.always(function(){a[h]=i,g&&f.isFunction(i)&&a[h](g[0])}),b.converters["script json"]=function(){g||f.error(h+" was not called");return g[0]},b.dataTypes[0]="json";return"script"}}),f.ajaxSetup({accepts:{script:"text/javascript, application/javascript, application/ecmascript, application/x-ecmascript"},contents:{script:/javascript|ecmascript/},converters:{"text script":function(a){f.globalEval(a);return a}}}),f.ajaxPrefilter("script",function(a){a.cache===b&&(a.cache=!1),a.crossDomain&&(a.type="GET",a.global=!1)}),f.ajaxTransport("script",function(a){if(a.crossDomain){var d,e=c.head||c.getElementsByTagName("head")[0]||c.documentElement;return{send:function(f,g){d=c.createElement("script"),d.async="async",a.scriptCharset&&(d.charset=a.scriptCharset),d.src=a.url,d.onload=d.onreadystatechange=function(a,c){if(c||!d.readyState||/loaded|complete/.test(d.readyState))d.onload=d.onreadystatechange=null,e&&d.parentNode&&e.removeChild(d),d=b,c||g(200,"success")},e.insertBefore(d,e.firstChild)},abort:function(){d&&d.onload(0,1)}}}});var cf=a.ActiveXObject?function(){for(var a in ch)ch[a](0,1)}:!1,cg=0,ch;f.ajaxSettings.xhr=a.ActiveXObject?function(){return!this.isLocal&&ci()||cj()}:ci,function(a){f.extend(f.support,{ajax:!!a,cors:!!a&&"withCredentials"in a})}(f.ajaxSettings.xhr()),f.support.ajax&&f.ajaxTransport(function(c){if(!c.crossDomain||f.support.cors){var d;return{send:function(e,g){var h=c.xhr(),i,j;c.username?h.open(c.type,c.url,c.async,c.username,c.password):h.open(c.type,c.url,c.async);if(c.xhrFields)for(j in c.xhrFields)h[j]=c.xhrFields[j];c.mimeType&&h.overrideMimeType&&h.overrideMimeType(c.mimeType),!c.crossDomain&&!e["X-Requested-With"]&&(e["X-Requested-With"]="XMLHttpRequest");try{for(j in e)h.setRequestHeader(j,e[j])}catch(k){}h.send(c.hasContent&&c.data||null),d=function(a,e){var j,k,l,m,n;try{if(d&&(e||h.readyState===4)){d=b,i&&(h.onreadystatechange=f.noop,cf&&delete ch[i]);if(e)h.readyState!==4&&h.abort();else{j=h.status,l=h.getAllResponseHeaders(),m={},n=h.responseXML,n&&n.documentElement&&(m.xml=n),m.text=h.responseText;try{k=h.statusText}catch(o){k=""}!j&&c.isLocal&&!c.crossDomain?j=m.text?200:404:j===1223&&(j=204)}}}catch(p){e||g(-1,p)}m&&g(j,k,m,l)},!c.async||h.readyState===4?d():(i=++cg,cf&&(ch||(ch={},f(a).unload(cf)),ch[i]=d),h.onreadystatechange=d)},abort:function(){d&&d(0,1)}}}});var ck={},cl,cm,cn=/^(?:toggle|show|hide)$/,co=/^([+\-]=)?([\d+.\-]+)([a-z%]*)$/i,cp,cq=[["height","marginTop","marginBottom","paddingTop","paddingBottom"],["width","marginLeft","marginRight","paddingLeft","paddingRight"],["opacity"]],cr;f.fn.extend({show:function(a,b,c){var d,e;if(a||a===0)return this.animate(cu("show",3),a,b,c);for(var g=0,h=this.length;g<h;g++)d=this[g],d.style&&(e=d.style.display,!f._data(d,"olddisplay")&&e==="none"&&(e=d.style.display=""),e===""&&f.css(d,"display")==="none"&&f._data(d,"olddisplay",cv(d.nodeName)));for(g=0;g<h;g++){d=this[g];if(d.style){e=d.style.display;if(e===""||e==="none")d.style.display=f._data(d,"olddisplay")||""}}return this},hide:function(a,b,c){if(a||a===0)return this.animate(cu("hide",3),a,b,c);var d,e,g=0,h=this.length;for(;g<h;g++)d=this[g],d.style&&(e=f.css(d,"display"),e!=="none"&&!f._data(d,"olddisplay")&&f._data(d,"olddisplay",e));for(g=0;g<h;g++)this[g].style&&(this[g].style.display="none");return this},_toggle:f.fn.toggle,toggle:function(a,b,c){var d=typeof a=="boolean";f.isFunction(a)&&f.isFunction(b)?this._toggle.apply(this,arguments):a==null||d?this.each(function(){var b=d?a:f(this).is(":hidden");f(this)[b?"show":"hide"]()}):this.animate(cu("toggle",3),a,b,c);return this},fadeTo:function(a,b,c,d){return this.filter(":hidden").css("opacity",0).show().end().animate({opacity:b},a,c,d)},animate:function(a,b,c,d){function g(){e.queue===!1&&f._mark(this);var b=f.extend({},e),c=this.nodeType===1,d=c&&f(this).is(":hidden"),g,h,i,j,k,l,m,n,o;b.animatedProperties={};for(i in a){g=f.camelCase(i),i!==g&&(a[g]=a[i],delete a[i]),h=a[g],f.isArray(h)?(b.animatedProperties[g]=h[1],h=a[g]=h[0]):b.animatedProperties[g]=b.specialEasing&&b.specialEasing[g]||b.easing||"swing";if(h==="hide"&&d||h==="show"&&!d)return b.complete.call(this);c&&(g==="height"||g==="width")&&(b.overflow=[this.style.overflow,this.style.overflowX,this.style.overflowY],f.css(this,"display")==="inline"&&f.css(this,"float")==="none"&&(!f.support.inlineBlockNeedsLayout||cv(this.nodeName)==="inline"?this.style.display="inline-block":this.style.zoom=1))}b.overflow!=null&&(this.style.overflow="hidden");for(i in a)j=new f.fx(this,b,i),h=a[i],cn.test(h)?(o=f._data(this,"toggle"+i)||(h==="toggle"?d?"show":"hide":0),o?(f._data(this,"toggle"+i,o==="show"?"hide":"show"),j[o]()):j[h]()):(k=co.exec(h),l=j.cur(),k?(m=parseFloat(k[2]),n=k[3]||(f.cssNumber[i]?"":"px"),n!=="px"&&(f.style(this,i,(m||1)+n),l=(m||1)/j.cur()*l,f.style(this,i,l+n)),k[1]&&(m=(k[1]==="-="?-1:1)*m+l),j.custom(l,m,n)):j.custom(l,h,""));return!0}var e=f.speed(b,c,d);if(f.isEmptyObject(a))return this.each(e.complete,[!1]);a=f.extend({},a);return e.queue===!1?this.each(g):this.queue(e.queue,g)},stop:function(a,c,d){typeof a!="string"&&(d=c,c=a,a=b),c&&a!==!1&&this.queue(a||"fx",[]);return this.each(function(){function h(a,b,c){var e=b[c];f.removeData(a,c,!0),e.stop(d)}var b,c=!1,e=f.timers,g=f._data(this);d||f._unmark(!0,this);if(a==null)for(b in g)g[b]&&g[b].stop&&b.indexOf(".run")===b.length-4&&h(this,g,b);else g[b=a+".run"]&&g[b].stop&&h(this,g,b);for(b=e.length;b--;)e[b].elem===this&&(a==null||e[b].queue===a)&&(d?e[b](!0):e[b].saveState(),c=!0,e.splice(b,1));(!d||!c)&&f.dequeue(this,a)})}}),f.each({slideDown:cu("show",1),slideUp:cu("hide",1),slideToggle:cu("toggle",1),fadeIn:{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:{opacity:"toggle"}},function(a,b){f.fn[a]=function(a,c,d){return this.animate(b,a,c,d)}}),f.extend({speed:function(a,b,c){var d=a&&typeof a=="object"?f.extend({},a):{complete:c||!c&&b||f.isFunction(a)&&a,duration:a,easing:c&&b||b&&!f.isFunction(b)&&b};d.duration=f.fx.off?0:typeof d.duration=="number"?d.duration:d.duration in f.fx.speeds?f.fx.speeds[d.duration]:f.fx.speeds._default;if(d.queue==null||d.queue===!0)d.queue="fx";d.old=d.complete,d.complete=function(a){f.isFunction(d.old)&&d.old.call(this),d.queue?f.dequeue(this,d.queue):a!==!1&&f._unmark(this)};return d},easing:{linear:function(a,b,c,d){return c+d*a},swing:function(a,b,c,d){return(-Math.cos(a*Math.PI)/2+.5)*d+c}},timers:[],fx:function(a,b,c){this.options=b,this.elem=a,this.prop=c,b.orig=b.orig||{}}}),f.fx.prototype={update:function(){this.options.step&&this.options.step.call(this.elem,this.now,this),(f.fx.step[this.prop]||f.fx.step._default)(this)},cur:function(){if(this.elem[this.prop]!=null&&(!this.elem.style||this.elem.style[this.prop]==null))return this.elem[this.prop];var a,b=f.css(this.elem,this.prop);return isNaN(a=parseFloat(b))?!b||b==="auto"?0:b:a},custom:function(a,c,d){function h(a){return e.step(a)}var e=this,g=f.fx;this.startTime=cr||cs(),this.end=c,this.now=this.start=a,this.pos=this.state=0,this.unit=d||this.unit||(f.cssNumber[this.prop]?"":"px"),h.queue=this.options.queue,h.elem=this.elem,h.saveState=function(){e.options.hide&&f._data(e.elem,"fxshow"+e.prop)===b&&f._data(e.elem,"fxshow"+e.prop,e.start)},h()&&f.timers.push(h)&&!cp&&(cp=setInterval(g.tick,g.interval))},show:function(){var a=f._data(this.elem,"fxshow"+this.prop);this.options.orig[this.prop]=a||f.style(this.elem,this.prop),this.options.show=!0,a!==b?this.custom(this.cur(),a):this.custom(this.prop==="width"||this.prop==="height"?1:0,this.cur()),f(this.elem).show()},hide:function(){this.options.orig[this.prop]=f._data(this.elem,"fxshow"+this.prop)||f.style(this.elem,this.prop),this.options.hide=!0,this.custom(this.cur(),0)},step:function(a){var b,c,d,e=cr||cs(),g=!0,h=this.elem,i=this.options;if(a||e>=i.duration+this.startTime){this.now=this.end,this.pos=this.state=1,this.update(),i.animatedProperties[this.prop]=!0;for(b in i.animatedProperties)i.animatedProperties[b]!==!0&&(g=!1);if(g){i.overflow!=null&&!f.support.shrinkWrapBlocks&&f.each(["","X","Y"],function(a,b){h.style["overflow"+b]=i.overflow[a]}),i.hide&&f(h).hide();if(i.hide||i.show)for(b in i.animatedProperties)f.style(h,b,i.orig[b]),f.removeData(h,"fxshow"+b,!0),f.removeData(h,"toggle"+b,!0);d=i.complete,d&&(i.complete=!1,d.call(h))}return!1}i.duration==Infinity?this.now=e:(c=e-this.startTime,this.state=c/i.duration,this.pos=f.easing[i.animatedProperties[this.prop]](this.state,c,0,1,i.duration),this.now=this.start+(this.end-this.start)*this.pos),this.update();return!0}},f.extend(f.fx,{tick:function(){var a,b=f.timers,c=0;for(;c<b.length;c++)a=b[c],!a()&&b[c]===a&&b.splice(c--,1);b.length||f.fx.stop()},interval:13,stop:function(){clearInterval(cp),cp=null},speeds:{slow:600,fast:200,_default:400},step:{opacity:function(a){f.style(a.elem,"opacity",a.now)},_default:function(a){a.elem.style&&a.elem.style[a.prop]!=null?a.elem.style[a.prop]=a.now+a.unit:a.elem[a.prop]=a.now}}}),f.each(["width","height"],function(a,b){f.fx.step[b]=function(a){f.style(a.elem,b,Math.max(0,a.now)+a.unit)}}),f.expr&&f.expr.filters&&(f.expr.filters.animated=function(a){return f.grep(f.timers,function(b){return a===b.elem}).length});var cw=/^t(?:able|d|h)$/i,cx=/^(?:body|html)$/i;"getBoundingClientRect"in c.documentElement?f.fn.offset=function(a){var b=this[0],c;if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);try{c=b.getBoundingClientRect()}catch(d){}var e=b.ownerDocument,g=e.documentElement;if(!c||!f.contains(g,b))return c?{top:c.top,left:c.left}:{top:0,left:0};var h=e.body,i=cy(e),j=g.clientTop||h.clientTop||0,k=g.clientLeft||h.clientLeft||0,l=i.pageYOffset||f.support.boxModel&&g.scrollTop||h.scrollTop,m=i.pageXOffset||f.support.boxModel&&g.scrollLeft||h.scrollLeft,n=c.top+l-j,o=c.left+m-k;return{top:n,left:o}}:f.fn.offset=function(a){var b=this[0];if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);var c,d=b.offsetParent,e=b,g=b.ownerDocument,h=g.documentElement,i=g.body,j=g.defaultView,k=j?j.getComputedStyle(b,null):b.currentStyle,l=b.offsetTop,m=b.offsetLeft;while((b=b.parentNode)&&b!==i&&b!==h){if(f.support.fixedPosition&&k.position==="fixed")break;c=j?j.getComputedStyle(b,null):b.currentStyle,l-=b.scrollTop,m-=b.scrollLeft,b===d&&(l+=b.offsetTop,m+=b.offsetLeft,f.support.doesNotAddBorder&&(!f.support.doesAddBorderForTableAndCells||!cw.test(b.nodeName))&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),e=d,d=b.offsetParent),f.support.subtractsBorderForOverflowNotVisible&&c.overflow!=="visible"&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),k=c}if(k.position==="relative"||k.position==="static")l+=i.offsetTop,m+=i.offsetLeft;f.support.fixedPosition&&k.position==="fixed"&&(l+=Math.max(h.scrollTop,i.scrollTop),m+=Math.max(h.scrollLeft,i.scrollLeft));return{top:l,left:m}},f.offset={bodyOffset:function(a){var b=a.offsetTop,c=a.offsetLeft;f.support.doesNotIncludeMarginInBodyOffset&&(b+=parseFloat(f.css(a,"marginTop"))||0,c+=parseFloat(f.css(a,"marginLeft"))||0);return{top:b,left:c}},setOffset:function(a,b,c){var d=f.css(a,"position");d==="static"&&(a.style.position="relative");var e=f(a),g=e.offset(),h=f.css(a,"top"),i=f.css(a,"left"),j=(d==="absolute"||d==="fixed")&&f.inArray("auto",[h,i])>-1,k={},l={},m,n;j?(l=e.position(),m=l.top,n=l.left):(m=parseFloat(h)||0,n=parseFloat(i)||0),f.isFunction(b)&&(b=b.call(a,c,g)),b.top!=null&&(k.top=b.top-g.top+m),b.left!=null&&(k.left=b.left-g.left+n),"using"in b?b.using.call(a,k):e.css(k)}},f.fn.extend({position:function(){if(!this[0])return null;var a=this[0],b=this.offsetParent(),c=this.offset(),d=cx.test(b[0].nodeName)?{top:0,left:0}:b.offset();c.top-=parseFloat(f.css(a,"marginTop"))||0,c.left-=parseFloat(f.css(a,"marginLeft"))||0,d.top+=parseFloat(f.css(b[0],"borderTopWidth"))||0,d.left+=parseFloat(f.css(b[0],"borderLeftWidth"))||0;return{top:c.top-d.top,left:c.left-d.left}},offsetParent:function(){return this.map(function(){var a=this.offsetParent||c.body;while(a&&!cx.test(a.nodeName)&&f.css(a,"position")==="static")a=a.offsetParent;return a})}}),f.each(["Left","Top"],function(a,c){var d="scroll"+c;f.fn[d]=function(c){var e,g;if(c===b){e=this[0];if(!e)return null;g=cy(e);return g?"pageXOffset"in g?g[a?"pageYOffset":"pageXOffset"]:f.support.boxModel&&g.document.documentElement[d]||g.document.body[d]:e[d]}return this.each(function(){g=cy(this),g?g.scrollTo(a?f(g).scrollLeft():c,a?c:f(g).scrollTop()):this[d]=c})}}),f.each(["Height","Width"],function(a,c){var d=c.toLowerCase();f.fn["inner"+c]=function(){var a=this[0];return a?a.style?parseFloat(f.css(a,d,"padding")):this[d]():null},f.fn["outer"+c]=function(a){var b=this[0];return b?b.style?parseFloat(f.css(b,d,a?"margin":"border")):this[d]():null},f.fn[d]=function(a){var e=this[0];if(!e)return a==null?null:this;if(f.isFunction(a))return this.each(function(b){var c=f(this);c[d](a.call(this,b,c[d]()))});if(f.isWindow(e)){var g=e.document.documentElement["client"+c],h=e.document.body;return e.document.compatMode==="CSS1Compat"&&g||h&&h["client"+c]||g}if(e.nodeType===9)return Math.max(e.documentElement["client"+c],e.body["scroll"+c],e.documentElement["scroll"+c],e.body["offset"+c],e.documentElement["offset"+c]);if(a===b){var i=f.css(e,d),j=parseFloat(i);return f.isNumeric(j)?j:i}return this.css(d,typeof a=="string"?a:a+"px")}}),a.jQuery=a.$=f,typeof define=="function"&&define.amd&&define.amd.jQuery&&define("jquery",[],function(){return f})})(window);
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