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Introduction

The McArthur Forest Fire Danger Index (FFDI) uses "Drought Factor" (DF) to
represent fuel availability.
* DFis based on soil moisture deficit.

* SMD in DF is commonly calculated as either:

- Keetch—Byram Drought Index (KBDI)

- Mount’s Soil Dryness Index (SDI).

» KBDI/SDI make empirical assumptions to moisture depletion in the upper soil layers.
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KBDI/SDI in more detail

KBDI

Assumes:

e Rate of moisture loss due to ET is a function of vegetation cover density.
* VCD is an exponential function of mean annual rainfall.
e ETis an exponential function of T, ,,.

* Maximum water available for transpiration is 203.2 mm.

SDI

* Based on KBDI.
e Butinterception and runoff are treated separately.

* The interception and runoff is based on seven vegetation categories.

* ETisalinear function of T .
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Objective |

Production of historical KBDI/SDI data sets

* Produced 40 year ( 1974 — 2014 ) KBDI and SDI data set.
* For whole of Australia.

* Daily.

e At ~5 km spatial resolution.

* Data

Input rainfall and T,,,, fields from AWAP.
Vegetation class from MODIS LAI (Courtesy AUSCOVER).

SDI: ET coefficients & Veg Class parameter values from operations.
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Mean KBDI -- Dec

112°E 118°E 124°E 130°E 136°E 142°E 148°E

15°5 -

| 15°5

20°5

20°5

25°5 25°5

30°% o 30°5

35°% 35°5

40°5 40°5

45°5 i 45°5
112°E 118°E 124°E 130°E 136°E 142°F 148°E
0 25 50 75 100 125 150 175 200

bnhcrc.com.au




Mean SDI -- Dec
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Objective ll

Inter-comparison of KBDI/SDI with other sources
The selected sources are:
* in situ observations, and

e NWP soil moisture fields

In situ observations

* From OzNet hydrological network in Murrumbidgee
* Managed by Monash Uni. & Uni. Melbourne
* Data from 2002 — 2011
NWP data
» ACCESS operational global weather forecasting model ( Suite Vn. — APSO )
» Spatial Resolution - ~80 km
» Uses "MOSES" land surface model

* Includes soil moisture nudging
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The Murrumbidgee Soil Moisture Monitoring Network.

Image courtesy: Smith et al. (2012).
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Time Series of Normalized Soil Moisture Deficit
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Validation Against OzNet Hydrological Observations
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Summary

O KBDI is wetter than SDI.
O NWP soil moisture show good agreement with observations.

L Despite the coarse resolution, NWP soil moisture deficit is better than SDI/KBDI.
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THANK YOU

Vinod Kumar

Bureau of Meteorology
v.kumar2@bom.gov.au
+61 3 9616 8448
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KBDI formulation

KBDI, = KBDI,_; — Pyor + ET

_ (203.2 — KBDI;_1)(0.968¢ 087> Max*15552 _ 8 3)
= 1 + 10.88¢~0-00173Rannual
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SDI formulation
SDI, = SDI,_; — Pyo; + ET

Pyer = Rain — Interception — Runof f

I Hom — R * Rain, R+« Rain+ CW;_; < C
nterception =1~ _ry, " R * Rain + CW,_, > C
cw. — | EWe-1 + Interception — W, if Rain > 0

t =0, if Rain=20

Runoff = FR X Rain

ET = aiTMax + bi

Vegetation Class 0 A B C D E F
Canopy rainfall interception fraction (R) 0 0.1 0.2 0.3 0.4 0.5 0.6
Canopy storage capacity (C) 0 0.5 1.0 2.0 2.5 3.5 4.0
Canopy loss per wet day (W) 0 0.5 0.5 0.5 0.5 0.5 1.0
Flash runoff fraction (FR) 1/10 1/20 1/30 1/40 1/50 1/60 1/70
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Monthly average of KBDI based on data from 1974 - 2013 at ~5 km grid resolution
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Monthly average of SDI based on data from 1974 - 2013 at ~5 km grid resolution
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SDI Vegetation Class

( Based on mean LAI climatology generated using 10 years years of MODIS LAl data from 2003 - 2012 ).
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Mean LAI
( Based on MODIS 8-day composite LAl data from 2002 to 2012 )
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