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3. Travel time over the entire length of the stream to 

the weir (223 m) at an estimated velocity of 0.5 mls was 

approximately 8 minutes. 

4. Rainfall data obtained from the lower Maimai raingauge 

situated outside the canopy, approximately 400 m from the 

catchment was representative of the rainfall which fell on 

the catchment during storms. 

5. Interception losses of 20% of the gross rainfall were 

allowed (Rowe 1976). 

For each storm, quickflow was estimated by first extract­

ing from the rainfall records the quantity and duration of rain­

fall required to satisfy soil water storage. The remaining 

quantity and duration of rainfall which fell before the peak, 

together with the saturated hydraulic conductivities of the 

soil, were then used to estimate the proportion of the catchment 

which could contribute to peak quickflow, and the depth of 

quickflow which could be provided. 

Results of these calculations (Table 14) indicate that 

subsurface flow at a velocity of 0.14 cm/s is capable of producing 

a sUbstantial proportion of the observed rising limb quickflow 

volumes in some storms. However, the ability of the estimate 

to explain observed quickflow volumes varies widely; values of the 

percent (estimated quickflow/actual quickflow) range from 4% to 92%. 

Examination of the figures in Table 14 shows that, in general, the 

ability of subsurface flow to supply adequate quickflow increases 

as the storm duration and time to peak of the storm increase. High 

antecedent moisture contents also increase the ability of the soil 

to supply adequate quickflow volumes via subsurface flow processes. 

This can be seen by comparison of the two consecutive peaks from 



TABLE 14: Comparison of actual quickflow (Q/f) generated during selected storms and estimated quickflow 

which could be supplied by subsurface flow, experimental catchment 5. 

storm Total Days since Soil moisture Time to Estimated Q/f generated Estimated 
rainfall last rain storage class peak duration of in rising limb Q/f (mm) 

(mm) 5mm (mm) (hrs) o/f generation of hydro graph 
(hrs) (mm) 

29.3.75- 1.4.75 86.6 3 15 8 5 17.1 5.9 
1.4.75- 4.4.75 192.5 0 0 9 9 56.5 30.0 

5.6.75- 8.6.75 142.B 9 25 20 12.5 37.1 25 . 8 

13.6.75-15.6.75 52.3 6 25 7 4 8.5 0.6 

14.7.75-18.7.75 142.9 4 25 9 3 7.8 0.3 

1.8.75- 2.8.75 62.4 1 0 5 5 2.6 1.7 

19.8.75-21.8.75 114.5 3 15 12 13 23.4 16.5 . 
28.8.75-31.8.75 89.7 0 0 9 9 10.4 9.6 

20.9.75-22.9.75 54.7 4 25 4 2 3.6 0.3 

23.1.76 44.4 7 25 5 3 4.3 0.9 

25.5.76 39.3 5 25 6 2 3.1 0.2 

14.7.76-17.7.76 106.6 3 15 20 7 30.4 7.0 

2.2.77 36.4 1 0 6 6 4.2 3.0 

, 

% 
Estimated Q/f 

Actual Q/f 

35 

53 

70 

7 
4 

65 

71 

92 

8 

21 

6 

23 

71 

{j\ 

+-



the storm of 23.3.75 - 4.4.75 in rows 1 and 2 of Table 14. 

Failure of the estimate to account for observed quickflow 

volumes where the an te cedent soil moisture content is lowest, 

and where times to peak are very short, probably indicate that 

the most serious errors in the initial assumptions occur under 

these conditions. 

It must be emphasised that, under the conditions studied, 

these calculations only demonstrate the ability of subsurface 

flow processes to supply quickflow. No conclusions regarding 

the nature of the flow mechanism can be substantiated. The 

relative importance of saturated and unsaturated flow processes 

to the storm hydro graph peak remains unknown. 

Further experiments are required to confirm or reject the 

tentative figures presented above. In particular, the assumption 

that water in the forest floor moves at the saturated conductivity 

rate could result in serious overestimation of theoretical quickflow 

yields. Overseas evidence (Plamondon 1972, De Vries and Chow 1973) 

suggests that hydraulic conductivity decreases markedly as the 

water content decreases. Measurement of the unsaturated conduct­

ivity characteristics of the humus over a wide range of matric 

potentials, and tensiometric measurement of the changes in matric 

potential of the humus under varying field moisture conditions would 

shed more light on the nature of subsurface flow processes in forest 

humus. Such information would permit the relative importance of 

saturated flow and unsaturated ~ow through macropores to be assessed. 

Field measurements o f the relative quantities and rates of subsurface 

flow from the different soil horizons would increase the reliability 

with which subsurface flow processes may be used to explain and 

predict the storm hydrograph. 
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APPENDIX 1 

Saturated hydraulic conductivities of forest floor samples 
adjusted to 150 and 20oC. 

Saturated Steady state 
conductivities conductivities 

Sample Temperature (cm/s) Ccm/s) 
COC) KT K15 K20 KST KSS15 KSS20 

1 15.3 0.092 0.091 0.102 0.017 0.017 0.019 

2 15.2 0.143 0.142 0.161 0.023 0.023 0.026 

3 15.8 0.154 0.151 0.171 0.026 0.026 0.029 

4 16.7 0.109 0.104 0.115 0.017 0.017 0.019 

5 13.5 0.095 0.099 0.102 0.016 0.016 0.018 

6 16.5 0.202 0.194 0.212 0.018 0.018 0.020 

7 16.2 0.363 0.352 0.399 0.037 0.036 0.041 

8 12.5 0.261 0.028 0.285 0.021 0.020 0.023 

9 15.8 0.136 0.134 0.152 0.019 0.019 0 0 021 

10 16.4 0.158 0.154 0.175 0.018 0.017 0.019 

11 18.8 0.025 0.022 0.026 0.016 0.015 0.017 

12 15.1 0.086 0.086 0.097 0.025 0.025 0.028 

13 18.0 0.069 0.064 0.072 0.020 0.020 0.023 

14 17.0 0.409 0.388 0.461 0.048 0.048 0.054 

15 15.0 0.116 0.116 0.128 0.011 0.011 0.012 

16 16.0 0.048 0.047 0.053 0.004 0.004 0.005 

17 16.7 0.052 0.049 0.057 0.005 0.005 0.006 

18 20.5 0.203 0.176 0.200 0.019 0.017 0.019 

19 16.5 0.308 0.296 0.336 0.037 0.036 0.041 

20 17.3 0.105 0.099 0.112 0.012 0.011 0.013 

Mean 16.2 0.157 0.140 0.171 0.020 0.020 0.023 

S.E. 0.4 0.024 0.023 0.026 0.002 0.002 0.003 



APPENDIX 2 

Water storage capacities of mineral soil samples, Maimai experimental catchments 

Sample Field Volume Oven dry Bulk Field weight Saturated Saturation 
weight ('g) (em3) wt (g) density (% by vol) weight capacity 

(g/ec) (% by vol) (% by vol) 

1 384.2 281 223.6 0.795 57.1 63.4 62.4 

2 421.4 280 270.1 0.964 54.0 58.5 57.4 

3 451.4 285 309.1 1.085 50.0 53.7 51.9 
4 401.9 273 249.9 0.915 55.7 60.8 57.9 

5 310.6 270 185.7 0.688 46.2 68.7 63.8 
6 433.1 284 277.8 0.978 54.7 58.2 57.4 

7 425.5 271 313.8 1.158 4102 51.0 50.3 
8 433.3 285 298.0 1.046 47.5 54.1 4905 

9 462.0 285 341.4 1.198 42.3 48.6 47.2 
10 303.5 276 182.9 0.663 43.7 67.1 59.1 
11 441.7 283 302.8 1.070 49.1 54.5 53.1 
12 416.4 273 304.4 1.115 41.0 52.2 50.4 

-..J 
-..J 

Mean 0.973 48.5 57.6 55.0 • 

S.D. 0.177 5.8 6.4 5.4 

S. K 0.05 1.7 1.8 1.6 


