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Prediction of Runoff on a Smail Forest Watershed Using BROOK90 Model. Im, Sangjun*,

Sang Ho Lee, Heegon Lee and Sujung Ahn (Department of Forest Sciences, Seoul National
University, Seoul 151-921, Korea)

Water balance is the major factor in forest ecosystem, and is closely related to the
vegetation and topographic characteristics within a watershed. The hydrologic
response of a forest watershed was investigated with the hydrological model. The
deterministic, lumped parameter model (BROOK90) was selected and used to
evaluate the applicability of the model for simulating daily runoff on the steep,
forested watershed. The model was calibrated and validated against the streamflow
data measured at the Bukmoongol watershed. The deviation in runoff volume (D,)
was —1.7% for the calibration period, and the D, value for the validation period was
4.6%. The correlation coefficient () and model efficiency (E) on monthly basis were
0.922, 0.847, respectively, for the calibration period, while the r- and E-value for the
validation period were 0.941, 0.871, respectively. Overall, the simulated streamflows
were close to the observations with respect to total runoff volume, seasonal runoff
volume, and baseflow index for the simulation period. BROOK90 model was able to
reproduce the trend of runoff with higher correlation during the simulation period.
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Fig. 1. Location of the Bukmoongol watershed.
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Table 1. Watershed characteristic of the Bukmoongol

watershed.

Factors Description
Watershed size (ha) 15.0
Altitude (m) 120~ 341
Watershed slope (%) 29.1
Soil type Sandy loam, Silt loam

Pinus densiflora, Pinus rigida,

Vegetation distribution Fraxinus rynchophylla
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Table 2. Initial and final values of BROOK90 mode] parameters.

Parameter Description Range Initial Final
GLMAX Maximum leaf conductance (ecm s7%) 0.2~2.0 0.48 1.50
DRAIN Fraction of drainage from lower soil layer to groundwater 0~1.0 1.0 0.7
INFEXP Infiltration exponent that determines the distribution 0~2 1.0 2.0
of infiltrated water with depth
Fraction of water content between field capacity and saturation _
QFPAR at which the quick flow fraction is 1 0.2~5.0 0.3 3.5
QFFC Quick flow fraction for source area flow 0.02~0.3 0.2 0.3
GSC Fraction of groundwater storage that is transferred to 0.005~0.5 0.0 0.05

groundwater flow and deep seepage (1 day %)
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Table 3. Results of runoff predictions on the Bukmoongol
watershed.

Statistical criteria Calibration Validation

Daily basis
Ob§eryled mean streamflow, 196.8 4976
m° d
Sin;ulited mean streamflow, 200.2 407.9
m°d
Deviation (%) -1.7 4.6
Correlation coefficient 0.625 0.787
Model efficiency 0.534 0.617
Monthly basis
Correlation coefficient 0.922 0.941
Model efficiency 0.847 0.871
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Fig. 3. Time series of rainfall, evapotranspiration, and runoff on the Bukmoongo! watershed.
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Table 4. Results of runoff simulation for the Bukmoongol watershed.

Discharge (m®d ™)

Baseflow (m® d™?)

Period

Observed Simulated Dv (%) Observed Simulated Dv (%)

Calibration
Winter (Dec. Jan.~Feb.) 69.4 28.1 59.5 66.96 10.36 84.5
Spring (Mar. ~May) 175.0 179.2 ~24 126.14 56.79 55.0
Summer (Jun. ~ Aug.) 462.4 467.2 -1.0 207.22 233.19 —-12.5
Fall (Sep.~Nov.) 77.6 122.8 -58.3 71.90 64.10 10.8

Validation
Winter (Dec. Jan.~Feb.) 158.5 89.6 43.5 147.02 44.94 69.4
Spring (Mar. ~May) 166.1 212.8 -28.1 79.14 76.09 3.8
Summer (Jun.~ Aug.) 1,076.6 1,002.7 6.9 421.55 54781 —29.9
Fall (Sep.~Nov.) 304.3 321.0 -5.5 252.84 221.45 12.4
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