Table 1:     Assimilated data for each numerical experiment.

	Case
	Assimilated data

	CNTL
	None

	SSW
	SSM/I sea surface wind speeds

	TSSW 
	Same as SSW plus SSM/I total column water vapor 

	QCAT
	QuikSCAT wind speeds and directions

	TQCAT
	Same as QCAT plus SSM/I total column water vapor 

	NDQCAT
	QuikSCAT Wind speeds 

	ALL
	SSM/I total column water vapor 

SSM/I sea surface wind speeds

QuikSCAT wind speeds and directions


Table 2:  Winds from GPS dropsondes, SSM/I, and QuikSCAT at 10-m height.  The wind speeds from dropsondes are interpolated to 10-m height, while its wind directions are taken from the lowest available observed level as indicated in parenthesie. 

	Point
	Dropsonde wind speed
	SSM/I 

wind speed
	QuikSCAT 

wind speed
	Dropsonde wind direction
	QuikSCAT 

wind direction

	1
	4.39
	  7.64     
	  3.97 
	         47.5   
	76.8

	2
	7.42
	  8.10     (73 km)
	  5.60   (197 km)
	         92.6   
	62.8

	3
	5.31
	  9.02     (68 km)
	  5.48  
	         29.3 
	25.2

	4
	5.93
	10.10   (113 km)
	  7.03    (72 km)
	         63.8  
	50.3

	5
	5.65
	  5.97   (193 km)
	  5.99   
	         47.1 
	40.2

	6
	3.23
	  5.77   (167 km)
	  3.90    
	       327.3 
	0.4

	7
	4.04
	  7.58   (372 km)
	  3.98    (50 km)
	         17.1 
	24.7


Table 3:  The storm position error (km) at model initial time for CNTL, SSW, QCAT, NDQCAT, and ALL experiments.

	
	Error (km)

	CNTL
	315.8

	SSW 
	301.2

	QCAT
	178.4

	NDQCAT
	307.8

	ALL
	252.7
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Fig. 1:  Best track positions for Hurricane Isidore from 18 to 26 September, 2002 (courtesy National Hurricane Center, NOAA).
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Fig. 2:  Two nested domains used in MM5 model simulations.  The resolutions are 30 km and 10 km for domains 1 and 2, respectively.  The terrain corresponds to domain 1.
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Fig. 3: The coverage area of the (a) SSM/I and (b) QuikSCAT data used within a 3-h time window (2230 UTC 18 September – 0130 UTC 19 September, 2002).   (a) plots SSM/I retrieved sea surface wind speeds (shaded; ms-1) and the innovation of SSM/I total column water vapour (i.e., observation – first guess; contour lines; mm), while (b) plots QuikSCAT wind speeds (shaded; ms-1) and wind vectors. Northern (southern) black dot with alphabet O (C) indicates Hurricane Isidore’s position from observation (CNTL experiment) at 0000 UTC 19 September.  Numbers indicate 7 GPS-dropsonde locations.
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Fig. 4:   Relationship of the QuikSCAT and SSM/I wind speeds within the domain.  Data above (black crosses; 1489 points) and below (gray circles; 948 points) 20o N are plotted separately.
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Fig. 5:   The horizontal cross sections of the (a) sea level pressure (hPa; shaded with contours) and 950 hPa wind vectors, and (b) 500 m water vapor mixing ratio (g kg-1; contours) and temperature (shaded; K) at 0000Z 19  September, 2002 from CNTL experiment for part of domain 1.  The black dot point indicates the position of the observed storm. 
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Fig.6 :  The differences of the 950 hPa wind vectors between (a) SSW and CNTL experiments, (b) QCAT and CNTL experiments, (c) NDQCAT and CNTL experiments, and (d) ALL and QCAT experiments at 00 UTC 19 September 2002.
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Fig. 7: The 950 hPa wind vectors from (a) SSW and (b) QCAT at 00 UTC 19 September 2002.  Dots represent the position of storm center, defined by the wind field, from observation (O) and model simulations.  Letters C, S, Q, N, and A denote CNTL, SSW, QCAT, NDQCAT, and ALL experiments. 
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Fig. 8:  The difference of the vertical integration of water vapour (kg m-2) between TSSW and CNTL experiments at 0000 UTC 19 September 2002.  Values greater (smaller) than 2 mm (-2 mm) are shaded in dark (light) gray.
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Fig. 9: Time evolution of (a) the sea level pressures (hPa) at the storm center and (b) the maximum 10-m winds from observation and model simulations. 
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Fig. 10: Root Mean Square Error (RMSE) of the simulated (a) sea level pressures (hPa) at the storm center and (b) maximum 10-m during the 1st, 2nd, and 3rd day integrations. 
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Fig. 11: Time evolution of simulated track errors (km). 
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Fig. 12:  Tracks of the storm center for the 72-h period ending 00 UTC 22 September 2002 for (a) the observed (O), CNTL (C), SSW (S), QCAT (Q), and NDQCAT (N), and (b) the observed (O), TSSW (R), TQCAT (T), and ALL (A) from domain 2.

   
              (a)





 (b)
[image: image22.emf]Sea Level Pressure

0

10

20

30

40

50

CNTL SSW TSSW QCAT TQCAT NDQCAT ALL

RMSE (hPa)

1st day 2nd day 3rd day

[image: image23.wmf]
[image: image24.emf][image: image25.wmf]

     (c)





(d)
[image: image26.wmf][image: image27.png]Hurricane Isidore
1427 September 2002

Huricane
Tropieal Storm
Tropical Dep.
Extatiopical
Subt. Starm
Subtr.Dap.

0 UTE PosDate
2UTC Postion

°






     (f)





(g)
Fig. 13:  The accumulated rainfall during the first 12 hours of the (a) CNTL, (b) SSW, (c) TSSW, (d) QCAT, (e) TQCAT, and (f) ALL simulations.
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Fig. 14:  Latent heat fluxes (Wm-2) from (a) CNTL, (b) SSW, (c) TSSW, (d) QCAT, (e) TQCAT, and (f) ALL after 12-h simulation.
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Fig. 15: Radar echoes from (a) observed, (b) CNTL, (c) SSW, (d) TSSW, (e) QCAT, and (f) ALL after 72-h simulation.  All plots have the same size of domain, 360 km x 360 km.



















