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Projected Global Temperature Change Resulting

from Different CO, Emission Scenarios
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Biophysical Feedbacks to Climate in the Arctic

a. MAM_RCP2.6 b. MAM_RCP4.5 c. MAM_RCP8.5
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Primarily Albedo feedback Zhang et al. (2018) Primarily ET feedback



NGEE-Arctic
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Shrub Expansion in the Arctic
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Shrub Expansion in the Arctic

Change in Shrub Net Primary Productivity (NPP)
2100 - 2010 (ecosys model, RCP8.5)
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Mekonnen, Riley, and Grant, 2018 (Global Change Biology)



Improving Model Parameterization

Current models = NGEE Arctic trait-enabled models
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Multi-scale Remote Sensing of Arctic

Vegetation to Inform Modeling
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Unmanned Aerial Systems (UASSs)

() Osprey UAS (1) Sensor Footprints (I11) UAS Data Products

(a) UAS Platform

(c) Images & spectra (d) RGB & TIR imagery
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(F) Reflectance spectra
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Meng et al., in prep



UAS data acquisition & tlight management

Software infrastructure (MoDaCS) that links UAS mission planning
and flight control to the instrument packages which enables
Planner automated data acquisition linked to customizable flight plans
and monitored in real time or completely autonomous

Raspberry Pi -

Instrument Management
Acquisition Control >
Data Storage

3DR Pixhawk

Flight Control

Trigger Source

Instruments
Time Source Data Transfer

USB,
TCP/IP,
Key Features SD Card 'Q\
Open Source e
Instrument agnostic

Fully customizable
Interactive viewing and inst. control

McMahon et al., (in prep)
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UAS Data Processing Workflow
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Meng et al., in prep
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UAS Remote Sensing of Arctic Vegetation

Kougarok
(b) TIR (c) DEM (d) Vegetation Height

Imaging systems (RGB & TIR) generate high resolution ortho-mosaic imagery and a
corresponding digital elevation model (DEM) from SfM. We then calculate vegetation
height using the DEM and an interpolated digital terrain model (DTM)

Meng et al., in prep



UAS Remote Sensing of Arctic Vegetation
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We are measuring the variation in surface reflectance across each UAS flight using our
dual OceanOptics FLAME spectrometer configuration, which can account for variable
illumination conditions



~2 m taII shrub
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~1=cm resolution terrain data
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Spatial Variation in Surface Temperature
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Fine-scale Temperature Variation — Driven by
Vegetation Composition & Structure




Landscape Variation in Vegetation Optical Properties

60

—— Mean reflectance
95% CI

L

50

40

Higher surface reflectance in shrub dominated areas

20

Reflectance (%)
30

500 600 700 800
Wavelength (nm)

O 10 20 30 40 50 60 70m

0.24




Multi-sensor Vegetation Characterization

RGB TIR
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Mapping Species Composition at Fine Scales
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Spatial Patterns Driven by Species Composition & Structure
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Scaling Arctic Vegetation Functional Traits
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Scaling Arctic Vegetation Functional Traits
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Mapping Arctic Vegetation Function
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Leveraging NASA AVIRIS-NG ABoVE Airborne Campaign data




Integrating Remote Sensing and Modeling
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