Table 1: Streamflow response and runoff generation mechanisms for the wet and dry seasons of wet/dry tropical catchments
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Table 2: Catchment properties for Atika and Thompson Creek catchments relative to Bonell’s catchments (North, South Creek)

	
	Thompson Creek
(Daintree National Park)1
	Atika Creek2
	North/South Creek3

	Catchment area (km2)
	1.7
	1.57
	0.183
0.257

	Highest elevation (m asl)
	875
	508
	118
199

	Annual rainfall (mm)
	4900
	1992
	4259
(Max 7040)

	Wet season rainfall 
(% of annual total)
	794
	855
	756

	Geology
	Metamorphics and Granite
	Metamorphics (Hodgkinson Formation)
	Metamorphics 

	Slope (o)
	Up to 40o (at the ridgelines) 
Approx. 8.5o (at monitoring site)
	25o-30o 

	6.4o
16.5o

	Soils
	Acidic, dystrophic, brown Dermosol with 20-50% stone and cobbles throughout the soil profile.
	Brown and red demosols
	Kaolin dominated silty clay loam to clay soils.

	Vegetation
	Complex mesophyll vine forest
	Pristine rainforest, open eucalypt forest on steep slopes and ridgelines
	Regenerated forest/
Mesophyll vine forest disturbed by cyclone activity


1 Bass et al. (2011)
2 Bass et al. (2014)
3 Bonell (1998)
4 Based on data from 2017-2021 
5 Based on data from 2019-2021 
6 Based on data from 1911-2020 (Source: http://www.longpaddock.qld.gov.au/silo)











Table 3: Summary of rainfall properties and streamflow response characteristics for Atika and Thompson Creeks

	

	Atika Creek
	Thompson Creek2

	
	2018-19
	2019-20
	2020-21
	2016-17
	2018-19
	2019-20
	2020-21

	Rainfall properties:

	Annual RF (mm)1
	2695
	1759
	2340
	1877
	1992
	3629
	4968

	Wet season
(% of annual total)
	2354
(87.3)
	1363
(77.5)
	2131
(91.0)
	2775
(76.5)
	4269
(85.9)
	1971
(69.8)
	3973
(84.7)

	Dry season
	342
	396
	210
	854
	699
	851
	719

	I6 (mm/hr):

	Wet
	140.8
	113.6
	119.8
	-
	-
	-
	-

	Dry
	71.5
	51.6
	70.2
	-
	-
	-
	-

	Streamflow properties:

	Annual streamflow (mm)3
	697.5
	250.8
	905.2
	-
	-
	-
	-

	Annual runoff coefficient (%)
	25.9
	14.3
	38.7
	-
	-
	-
	-

	Peak discharge, Qp
(mm/s)4 :
	0.0029
	0.0040
	0.0035
	0.161
	-
	-
	-

	Q10 (mm/s)
	8.29x10-5
	2.82x10-5
	9.03x10-5
	3.49x10-4
	-
	-
	-

	Q50 (mm/s)
	2.77x10-6
	3.45x10-6
	4.00x10-5
	3.00x10-5
	-
	-
	-

	Q90 (mm/s)
	0
	0
	0
	6.74x10-6
	-
	-
	-


1Annual rainfall is calculated from 1 Nov to 31 Oct the following year.
2Only daily rainfall data are available for Thompson Creek.
3Annual streamflow is expressed in depth units (mm) after dividing discharge by catchment area.
4At Atika Creek, annual Qp occurred consistently in January for the 3-year monitoring period. For Thompson Creek, annual Qp was recorded in March 2017.
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	Early wet (wetting up)
	Wet
	Late wet

	
	1a 
	1b
	1b
	2
	3
	4a
	4b

	Rainfall properties:

	Rainfall system
	TC Imogen
	TC Kimi
	Severe TC Niran
	Monsoon rainfall

	Dates
	4-6 January 
	20-21 January 
	1-2 March 
	18- 23 April 

	TC eye proximity to catchment (km)
	160
	95
	120
	-

	Event RF
	62
	69.2
	65.5
	76.0
	92.1
	545.4
	230.2

	I6 (mm/hr)
	109.4
	185.9
	119.8
	37.2
	16.5
	70.2
	55.8

	Storm duration (mins)
	160
	520
	220
	1650
	1250
	6280
	2900

	ADP7 (mm)1
	177.2
	239.2
	291.8
	100.6
	24.78
	17.8
	500.1

	Cumm RF since 1/11/20
	407.4
	463.6
	534.6
	791.3
	1162.2
	1355.3
	1902.3

	Streamflow response:

	Qtotal (mm) 1
	7.7
	15.3
	17.5
	30.0
	37.2
	169.7
	134.9

	Runoff coefficient (%)1
	12.4
	22.1
	26.7
	39.5
	40.4
	31.1
	58.6

	Qp (mm/s) 1
	0.0023
	0.0018
	0.0035
	0.00064
	0.00038
	0.0031
	0.0023

	Time to Qp from baseflow (mins)1
	50
	42
	40
	970
	1030
	1400*
	530

	Time to Qp from RF initiation (mins)2
	130
	76
	70
	1073
	1067
	1400*
	587

	% event water at Qp
	44.3
	9.9
	48.6
	95.0
	33.0
	70.6
	55.1

	% event water (entire event)
	23.2
	3.3
	11.4
	84.1
	8.47
	49.5
	34.7

	Soil moisture content, SMC (%):
Site 1 (hillslope)

	At start of event
	26.7
	29.4
	29.3
	34.6
	36.3
	23.0
	35.1

	End of event
	31.8
	30.6
	31.7
	38.3
	42.6
	38.4
	41.9

	Change in SMC 
	5.1
	1.2
	2.4
	3.6
	6.2
	15.4
	6.8

	Response time (mins)
	30
	15
	15
	45
	60
	60
	15

	Site 2 (bottom of hillslope, near stream):

	At start of event
	41.7
	50.1
	41.2
	38.4
	38.0
	26.8
	41.8

	End of event
	53.4
	53.8
	51.9
	42.6
	53.9
	51.9
	49.9

	Change in SMC
	11.7
	3.6
	10.7
	4.2
	15.9
	25.1
	8.1

	Response time (mins)
	15
	15
	15
	15
	15
	15
	15


1ADP7 refers to the total amount of rainfall that fell on the catchment 7 days prior to the event in question.
Qtotal refers to streamflow depth for each rainfall event and is calculated from the initial rise in hydrograph to when discharge returns to pre-event values or until the next event occurs.
Runoff coefficient is calculated as Qtot/Event rainfall.
Qp refers to peak discharge (mm/s)


Table 5: Rainfall and streamflow response characteristics for events monitored during the 2017 wet season, Thompsons Creek 
	Events
	TC1
28/1/2017
	TC2
15/3/2017
	TC3
18/3/2017

	Rainfall properties:

	Event RF
	72.7
	44.1
	17.3

	I6  (mm/hr)
	-
	-
	-

	Storm duration
	-
	-
	-

	ADP71
	11.5
	58.4
	59

	Cumm RF since 1/11/20161
	771.6
	2297.8
	2342.1

	Streamflow response:

	Qtotal (mm)
	5.48
	11.6
	2.21

	RC (%)
	8.2
	29.7
	15.3

	Qp (mm/s)
	0.00028
	0.00024
	0.00009

	Time to Qp from baseflow (mins)
	302
	590
	60

	% event water at Qp
	31.8
	41.7
	24.5

	% event water
	6.1
	4.7
	9.9


1ADP7 refers to the total amount of rainfall that fell on the catchment 7 days prior to the event in question.
Qtotal refers to streamflow depth for each rainfall event and is calculated from the initial rise in hydrograph to when discharge returns to pre-event values or until the next event occurs.
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