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Background/Question/Methods

Pollen can be transported great distances. Van de Water et al., 2003 reported
Juniperus spp. pollen, a significant aeroallergen was transported 200-600 km. Hence
local observations of plant phenology may not be consistent with the timing and
source of pollen collected by pollen sampling instruments. Direct detection of air
borne pollen via satellite is not practical. A practical alternative combines modeling
and phenological observations using ground based sampling and satellite data.

Juniperus spp. pollen phenology may respond to a wide range of environmental
factors such as day length, growing degree-days, precipitation patterns and soil
moisture. Species differences are also important. These environmental factors vary
over both time and spatial scales. Ground based networks such as the USA National



Phenology Network have been established to provide national wide observations of
vegetation phenology. However, as the Network is still in the early phases of
establishment and growth, the density of observers is not yet adequate to
sufficiently document the phenology variability over large regions. Hence a
combination of satellite data and ground observations can provide optimal
information regarding Juniperus spp. pollen phenology.

Results/Conclusions

MODIS data was used to observe Juniperus spp. pollen phenology. The MODIS
surface reflectance product (MODO09) provided information on the Juniper spp. cone
formation and cone density. Ground based observational records of pollen release
timing and quantities were used as verification. Approximately 10,818 records of
juniper phenology for male cone formation for Juniperus ashei, ]. monosperma, J.
scopulorum, and J. pinchotii were reported by Nature's Notebook observers_in

2013. These observations provided valuable information for the analysis of satellite
images for developing the pollen concentration masks for input into the PREAM
(Pollen REgional Atmospheric Model) pollen transport model. The combination of
satellite data and ground observations allowed us to improve our confidence in
predicting pollen release and spread, thereby improving asthma and allergy alerts.

References:

Nickovic S., G. Kallos, A. Papadopoulos, O. Kakaliagou, 2001. A model for prediction
of desert dust cycle in the atmosphere J. Geophys. Res. 106, 18113-18130.

Dailiang Peng, Zhangyan Jiang, Alfredo R. Huete, Guillermo E. Ponce-Campos, Uyen
Nguyen and Jeffrey C. Luvall. 2013. Response of Spectral Reflectances and Vegetation
Indices on Varying Juniper Cone Densities. Remote Sensing Remote Sens. 5, 5330-
5345

Van de Water, P. K,, T. Keever, C.E. Main, E. Levetin. 2003. An assessment of
predictive forecasting of Juniperus ashei pollen movement in the Southern Great
Plains, USA. Int ]. Biometeorolgy 48(2):74-82.

White, M. & R. Nemani. 2006. Real-time monitoring and short-term forecasting of
land surface phenology. Remote Sensing of Environment. 104(1):43-49.



