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Welcome to a sneak preview of 
Northern Climate Reports!
● Project background, funding, leadership 

and rationale
● What makes this web tool different – 

including some of the technical framework
● Tool demo and uses
● Plenty of time for questions  

To be updated and fully launched in late October 2023
https://northernclimatereports.org/



2010–2020: Funded projects through UAF, UAS, 
USGS ASC & AK CASC, three USFWS LCCs, 
USFWS, and other partners to develop regional  
and statewide datasets of projected changes in: 

Data were served online as myriad raster, tabular, and 
graphical datasets. Many of these were further 
translated for synthesis products, vulnerability/impacts 
assessments, and adaptation plans as partner needs 
emerged (and are still emerging) 

• Habitat/wildlife
• Glaciers
• Carbon flux 

& cycle
• Thermokarst

• Vegetation
• Permafrost
• Fire

• Temperature 
& precipitation 
projections 

• Snow 

A long collaborative history



The IEM (Integrated 
Ecosystem Management) 
Project
● USGS & the Alaska Climate 

Adaptation Science Center
● Arctic Landscape 

Conservation Cooperative
● Northwest Boreal Landscape 

Conservation Cooperative
● University of Alaska 

Fairbanks
● Western Alaska Landscape 

Conservation Cooperative



The IEM project explored 
the impact of climate 
variability and change on 
ecosystem components, 
while also addressing the 
interactions and feedbacks 
among components.

The ultimate aim of the 
IEM was to provide 
resource managers and 
decision makers with 
scenarios for potential 
changes in landscape 
structure and/or ecosystem 
structure and function. 

These scenarios are intended for use as inputs to resource- or 
sector-specific impact models and decision support tools.

IEM goals



The Alaska Frame-Based Ecosystem Code 
(ALFRESCO) simulates wildland fire, vegetation 
establishment, and succession.

The Terrestrial Ecosystem Model (TEM)
simulates characteristics of organic and mineral 
soils, hydrology, vegetation succession, plant 
community composition, biomass, and carbon 
balance in soil.

The Geophysical Institute Permafrost Lab 
model (GIPL) simulates permafrost 
dynamics—such as active layer thickness, 
changes in soil temperature and changes in 
permafrost extent.

IEM model components



A multi-agency (USFWS, NPS, NASA) 
“collaboration team” of experts provided 
input on tool priorities.

They wanted:
● Climate projection summaries, fire, and 

permafrost information tailored to regions they 
chose, worked in, or managed

● The ability to extract summaries as tables, 
graphics, and data for analysis in spreadsheets 

Development of an “IEM Web Tool”



How is the Northern 
Climate Reports 
(NCR) tool different 
from other web tools?

SNAP offers a range of online tools 
geared to answer different types of 
climate-related questions for various 
audiences.

NCR is our most flexible tool yet!



● The Northern Climate Reports web application was built 
on top of a system of interconnected data, software, and 
server components

● Each component of the system is tailored 
towards flexibility and reuse

● SNAP’s Data API (application programming interface) 
is the glue that binds all of these components together

The infrastructure that powers Northern Climate Reports

First, a brief technical overview…



(Slightly) simplified architecture



● Each dataset displayed in the tool (temperature, 
precipitation, permafrost, etc.) is stored as an 
n-dimensional data cube

● Data cube dimensions vary for each dataset, 
but generally include:

○ Latitude
○ Longitude
○ Time
○ Global climate model
○ Emissions scenario

● This flexible approach allows us to extract and 
average point data or 2-dimensional slices along a 
set of axes (e.g., “Give me a map of the mean 
flammability from 2070-2099 for the NCAR CCSM4 
model under RCP 8.5”)

It all starts with hypercubes.



A visualization of a
climate hypercube
according to artificial
intelligence

Hypercubes can hard to 
visualize, however …



● Getting a 2D slice of data is half the 
battle

● Many charts and tables in NCR show 
averages of raster data over 
irregularly shaped physical and 
administrative boundaries

● SNAP’s Data API averages across 
large irregular boundaries and across 
time, but this is computationally 
demanding and slow

● To remedy this, all queries for known 
boundaries are pre-cached to speed 
up even the largest boundary queries

Averages over boundaries



● Northern Climate Reports is one of many possible 
applications that can be built on top of SNAP’s 
Data API

● All of this functionality is accessible via a public, 
user-friendly web service

● Web applications and scripts can retrieve the data 
they need by simply passing lat/lon coordinates or 
a boundary identifier into the endpoint for the 
                           corresponding dataset

● You can use SNAP’s Data API, too!

Northern Climate Reports talks to SNAP’s Data API

https://earthmaps.io/



● Get historical and projected temperature data for Lat: 65, Lon: -146
https://earthmaps.io/temperature/point/65/-146

● Get historical and projected climate protection from spruce beetle 
outbreaks for Denali National Park and Preserve (area code NPS5)*
https://earthmaps.io/beetles/area/NPS5

● Download a CSV of all available area codes*
https://earthmaps.io/places/all?format=csv

Example queries

*Query not available until late October launch

https://earthmaps.io/temperature/point/65/-146
https://earthmaps.io/beetles/area/NPS5
https://earthmaps.io/places/all?format=csv


What questions do you have?
● What are the many ongoing effects of climate change?
● What are the specific projections for certain variables 

such as fire, extreme heat, permafrost thaw, or spruce 
beetle outbreaks?

What is your region of interest?
● A political unit such as a town or borough
● A point such as the location of my home or berry patch
● An ecological/physiological unit such as a watershed

With whom do you need to share your results?
● Others in my community need to know
● I’m writing a grant proposal
● I’m contacting lawmakers or land managers

Getting started with 
Northern Climate Reports



Step 1: Choose a location (two ways)



Step 2: Start typing and see place names appear.



I chose “Fairbanks”

Data may take a few minutes to load, especially with 
slower connections (please be patient!). Data is being 
pulled and compiled as described in the previous slides.



Summary of results

The tool generates a 
summary for the selected 
area for all the key 
variables, including 
temperature, precipitation, 
fire, and bark beetles.



Scroll down below 
results for background 
information and 
context

The Introduction has basic 
information on what you’re seeing:

● Physiography of your chosen 
location

● definitions for GCMs and RCPs

● Seasonal definitions

● Unit choices (imperial or metric)



Jump directly to the section you want, or scroll through all outputs.

Contents



Graphs

● View a range of 
time periods, 
models, and 
plausible futures.  

● Select by season.

● Download 
images by 
clicking the 
camera icon.  



View the same information in tabular form.  
Download it as a CSV for use in your own spreadsheets.

Tables



Indicators

● Geared toward 
real-world 
questions

● Input from users 
(you!) can help us 
select the most 
useful indicators



Precipitation
● The same data 

choices and 
visualizations are 
available for 
precipitation.  

● Extreme events and 
rain vs. snow are 
also important.



Fire and 
vegetation

These model outputs 
are based on the 
ALFRESCO fire and 
vegetation model.

ALFRESCO considers 
climate change as well 
as past fires and 
existing vegetation 
types.



A single prediction would be misleading. 
A range shows a more realistic set of possibilities.

Fire is highly variable from year to year



Fire drives 
vegetation 
change

Here, increased fire 
early in the current 
century is driving a 
shift to more 
deciduous 
vegetation and less 
flammable spruce. 



Different 
data views

See the same data 
as a bar graph.  

As with other data, 
images or CSVs 
are available for 
instant download.



Bark beetles

This tool launch adds 
the outputs from a 
new modeling effort 
that examines the 
protective effects of 
Alaska’s cold climate 
on spruce beetles.

How may that 
protection decline 
with climate change?



Less protection 
as the climate 
warms

In some parts of 
Alaska, warmer 
summers are allowing 
beetles to mature in 1 
summer rather than 
in 2.

Here in the Interior, 
we are losing the 
protection of extreme 
winter  cold.



Examples from audience

If possible, we pause the ppt and do a live demo of a place or places of interest.


