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Abstract: The runoff and runoff process of Eucalyptus plantations natural watersheds were studied to provide guidance for
scientific evaluation of water conservation capacities of Eucalyptus plantations, compared with the Pinus massoniana forest
natural watersheds. The runoff volume of Eucalyptus plantations and P. massoniana forest natural watersheds were continuously
monitored using the small watershed runoff monitoring method and the automatic data collection devices from August, 2013 to
December, 2015, and effects of heavy rainfall and continuous rainfall on the runoff process were studied. Results show that the
annual runoff coefficient of Eucalyptus plantations natural watershed were 0.046, and 55.8% lower than P. massoniana forest
(0.104), with the difference being significant (P<0.01). The runoff duration, time lags, maximum runoff of rainfall, and runoff
depth amounts caused by a heavy rainfall process (amounting to 65.5 mm) between the two kinds of forest watershed were
significant different, those of Eucalyptus plantations were 8.5 h, 25 min and 2.69 mm, respectively, while those of P. massoniana
forest were 18.4 h, 55 min and 5.52 mm, respectively. Eucalyptus plantations natural watershed produced only 4-days runoff, and
runoff depth amounted to 3.8 mm with a 7 days continuous precipitation process of rainfall with 125.0 mm, while P. massoniana
forest produced continuously 13-days runoff, and the runoff depth was 10.1 mm. In conclusion, water conservation capacity of
Eucalyptus plantations is obviously lower than P. massoniana forest.
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Table 1. Soil water-physical property of two kinds of forest watershed,

g TERL  FEEA BL Bk B #AL ‘. “
Hotmew TR me mr me  skE mke  fkm  Toon  BERA
(g/cm’) %) %) %) (mm) (mm) (mm) (mm/min) (mm/min)
0~20 1.18 36.31 13.47 49.78 103.30 83.81 64.10 15.21 5.28
20~40 1.27 35.09 12.65 47.74 94.08 75.71 59.57 13.04 4.32
ke 40~60 1.44 31.45 11.07 42.52 85.54 69.85 52.20 10.40 3.44
Ak 60~80 1.55 30.34 10.40 40.74 81.61 67.11 48.88 8.79 3.03
80~100 1.64 28.95 9.56 38.51 76.74 63.72 44.77 5.67 2.35
T 1.42 3243 11.43 43.86 88.25 72.04 53.90 10.62 3.70
0~20 1.32 33.60 11.98 45.58 96.63 77.57 61.56 12.80 4.16
20~40 1.38 32.13 12.08 45.21 91.43 73.95 57.17 12.22 3.71
K 40~60 1.46 31.87 11.33 43.20 87.03 70.88 53.45 10.46 333
PN 60~80 1.56 30.78 10.66 41.44 83.17 68.20 50.19 891 3.01
80~100 1.65 28.49 9.28 37.77 75.10 62.58 43.38 5.68 231
F 1.47 31.77 11.07 42.64 86.67 70.64 53.15 10.01 3.30
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Figure 1. The runoff depth of two kinds of forest watershed.
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Figure 2. The instantaneous flow curve with rainfall of two kinds of forest watershed.
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Figure 3. Runoff depth distribution curve with rainfall of two kinds of forest watershed.
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