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OBJECTIVES

1. To quantify the performance of the VOD2LFMC dataset in 
reproducing field observations of LFMC under drought conditions.

2. To analyse the correlation of  VOD2LFMC with precipitation 
anomalies and soil moisture.



How well VOD2LFMC represent field measurements of LFMC, 
especially under drought? 

1. 



Datasets: SPI dataset using sites from GLOBE LFMC

Dry and wet season identification

Dry dates with SPI (< -1) 
Wet dates with SPI (> 1) 

How did we define the wet and dry conditions?

Wet dates
Dry dates

Wet dates
Dry dates

Wet dates
Dry dates



#
#
#
#




For some sites the SPI (dry and wet conditions) does not affect the 
model correlation (USBOR). For others, the dry conditions seems to 
cause an underestimation of Model LFMC values. And in the case of 

wet conditions, it also affects the correlation of the Model LFMC 
values. 



Why could this difference between sites happen?

Land cover, plant species, land cover difference 
Terrain, altitude

Correlation between parameters (SPI - SWI - LFMC)
Mismatching Resolution



Land cover and plant species

Tree cover, needleleaved, evergreen,
closed to open (>15%)

Adenostoma fasciculatum

Mosaic tree and shrub (>50%) 
herbaceous cover (<50%)

Adenostoma fasciculatum

Shrubland 

Cercocarpus montanus, 
Pinus ponderosa

Fig. 1: M. Forkel et 
al.(2023)



Correlation between parameters (SPI - LFMC)



To consider not only sites with high number of measurements but also those that have a low 
land cover difference. 

To do histogram to have a full overview of the behaviour of the model influenced by the wet 
and dry conditions.

RMSD to compare the error of the model with other estimates as the ideal regression line.

FUTURE IMPROVEMENTS



What is the relationship of LFMC with soil moisture and 
precipitation anomalies (SPI-12)?

2. 



Find mean SPI for each month within all the sites

Choose the driest and wettest month

August 2002 – Dry 
March 2005 - Wet 

Identify dry and wet months
Datasets: SPI dataset using sites from GLOBE LFMC



Clip data for each consecutive year

Plot Summary SPI of all months

Note down lowest and highest mean SPI

April 2013 – Dry 
July 2017 - Wet 

Identify dry and wet months from 2007 to 2017
Datasets: SPI dataset



High LFMC appear in same areas
Might depend on altitude, terrain

Low SPI (-2) in dry month corresponds to Low 
LFMC
High SPI (2) in wet month corresponds to High 
LFMC

Satellite Image (Fig. 1) shows dry region.

Dry regions with High SPI lead to high LFMC 
with increased fire risk

Spatially, the central part is experiencing 
dry and wet conditions (satellite image 
shows desert like region)

In top left mountain range where SWI is 0
LFMC is in high range despite changes in 
SPI

Analyse correlation of VOD2LFMC with precipitation anomalies and soil moisture
Plot Maps of VOD2LFMC, SWI SPI-12 during Dry and Wet months

Fig. 1: Google maps

SPI 0.5
LFMC 0.25
SWI 0.125



Analyse correlation of VOD2LFMC with precipitation anomalies and soil moisture
Pixel wise Co-relation Maps for LFMC x SPI and LFMC x SWI

At mounatin and plateau there 
is negative co-relation

High  SPI --> Low LFMC

In the desert like regions we 
have positive co-relation

At mounatin slope we have 
neagtive co-relation

In wet months we have low 
LFMC which co-relate to low 
SWI and neagtively im parts of 
high SWI



Analyse correlation of VOD2LFMC with precipitation anomalies and soil moisture

At mounatins there is negative 
co-relation - even is SPI is high 
the SWI low – probably 
because of rocky landcover

Pixel wise Co-relation Maps for SPI and SWI



Analyse correlation of VOD2LFMC with precipitation anomalies and soil moisture
- Time series of VOD2LFMC + SPI-12 + SWI for selected pixels

Sauls creek
positive LFMC x SPI correlation – 
trends follow same pattern

Reader Ranch
negative LFMC x SPI correlation 
– trends do not follow

Sauls creek
negative LFMC x SWI correlation 
– 
swi drops and lfmc rises

Reader Ranch
positive LFMC x SWI correlation 
– trends follow



To better define dry and wet conditions by taking the SPI raster dataset. 

To compare maps with satellite images and/or land cover for further insight.
This will help to verify the results of the model for broad leaf, needle leaf and tall/short 

vegetation in the given area.

To do a comparison between mean of all dry/wet months between 2007– 2017 with the 
correlation maps for the same period.

FUTURE IMPROVEMENTS


