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▌J ASMIN: A h ig h -re so lu t io n  s o il 
m o is t u re  a n a lys is  fo r fire  
p re d ic t io n



▌J ASMIN
JULES based Australian Soil Moisture INformation

◘ JULES: Joint UK Land 
Environment Simulator

◘ Physics based land surface 
model.

◘ Used in BoM's weather and 
seasonal forecasting models.

◘ In active development

◘ JASMIN

◘ High resolution (5 km).
◘ Daily (valid at 00 UTC).
◘ 4 soil layers. 
◘ 0–10; 10–35; 35–100; 100–300 (in 

cm)
◘ Data from 2010 onwards.

Number of sites under:
 Crop la n d  =12, Fore st  = 12,
 W ood la n d  = 9, Gra ssla n d  = 27

Bia s:
-ve = w e t  b ia s
+ve = d ry b ia s



 Utilization of JASMIN in existing operational frameworks.
 Moistu re  con te n t  (Kg  m -2) → m oistu re  d e fic it  (0  – 20 0  m m ).
 Th e  ca lib ra t ion  m e th od s a p p lie d  h e re  a re :

 m in im u m -m a xim u m  (MM) m a tch in g ,
 m e a n -sd (µ–σ) m a tch in g , a n d
 cu m u la t ive  d ist rib u t ion  fu n c t ion  (CDF) m a tch in g

▌Ca lib ra t io n  o f J ASMIN
For easier utilization of JASMIN

tCDF = temporal CDF | sCDF = spatial CDF

ΔSMD = SMDJASMIN [MM] ― SMDKBDI

ΔFFDI = FFDIJASMIN [MM] ― FFDIKBDI

SMD = Soil Moisture Deficit
FFDI = Forest Fire Danger Index
MM = Minimum-Maximum Matching

= MODIS hot spots



▌Do w n s c a lin g

Surface Temperature / Vegetation 
Index (Ts/VI) Space

Pros
• Auxiliary data readily 

available.
• Studies over Australia 

(albeit for satellite data).

Cons
• IR based data not 

weather proof

• Polynomial
• LASSO

• Disaggregation based on 
Physical And Theoretical 
scale Change ( DisPATCh )
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▌Sk ill: Do w n s c a lin g
DisPATCh consistently good!

Number of sites under:
 Crop la n d  =12,
 Fore st  = 12,
 W ood la n d  = 9,
 Gra ssla n d  = 27

Bia s:
-ve = w e t  b ia s
+ve = d ry b ia s



▌Se a s o n a l Me a n : MAM



▌Ut iliza t io n  Ac t iv it ie s



▌Su m m a ry
JASMIN

 5 km resolution, daily

 Better skill than traditional indices

 Can address gaps in existing methods 
(e.g., multiple soil layers).

Utilization

Downscaling

 Calibration.
 AFMS.
 THREDDS.
 BoM internal web -page

 Can provide surface SM at 1 km resolution.

 Preserve spatial patterns.

 Varying temporal skill between methods.

 Skill comparable with earlier studies.

Future plans

 Soil moisture – fuel moisture relationship.

 JASMIN within NASA's Land Information 
System (LIS) framework..

 JASMIN in NFDRS.

 JASMIN SM forecasting.
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