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DAWAST Model Considering the Phreatic Evaporation
in the Frozen Region
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Abstract

The daily streamflow in the Yaluhe watershed located in the north-eastern part of
China was simulated by DAWAST model and the water balance parameters of the model
were calibrated by simplex method. Model verification tests were carried out. The range of
root mean square error was 0.34~150mm, that of percent error in volume was -169~
-62.0% and that of correlation coefficient was 0.727~0.920.

DAWAST model was revised to consider the phreatic evaporation from the ground
water in the frozen soil by adjusting scil moisture content in the unsaturated layer at the
end of the melling season. The results of estimation of the daily streamflow by the
revised model were statistically improved, that is, the range of root mean square error was
0.31~1.49mm, that of percent error in volume was -11.7~-121%, and that of correlation
coefficient was 0.810~0.932.

The accuracy of DAWAST model was improved and the applicability of DAWAST
model was expanded to the frozen region.
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Fig. 1 Map of experimental watershed.

Table 1 Characteristics of experimental watershed

Perimeter of | Max. | Min.
watershed | EL. | EL.
(km) (m) | (m)

Zhalantun | 6918 11658734 4374 1480 ) 278

Station {Watershed| L | Lc
name |area (kd} | (km} | {km)

Notes : L is the length of the mainstream from
outlet to divide.
Lc is the length of the mainstream from
outlet to point closest to catchment centroid.
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Table 2 List of hydrologic and meteorologic data

Station Applied Rainfall stations Evapqratlon
name year stations
1994~1995{ Zhalantun, Balian, Beketu, | Zhalantun,

Zhalant
SN | 10971998 | Kunnigi, Yalu, Sanian, Balin |  Beketu
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Table 3 Optimal parameters in the Zhalantun watershed

Calibration | Verification{ Umax  Lmax FC  CP CE
period period (mm)  (om)  {(mm) - -

1997~1998 | 1994~1995 | 404 39 104 0.018 0003
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Fig. 3 Diagram of hydrologic responses in the cali-
bration period of 1997
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Fig. 4 Diagram of hydrologic responses in the cali-
bration period of 1998

Table 4 Comparison of equal value line of daily flow
depth in calibration period

Calibration | pyisp (mm) |+ |PEV (%)
period
1997 ~1998 1.50 0920 | -169

150mm, PEV(Percent Error in Volume) 23t&
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Fig. 5 Diagram of hydrologic responses in the verifi-
cation period of 1994
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Fig. 6 Diagram of hydrologic responses in the verifi-
cation period of 1995
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Table 5 Comparison of equal value line of daily flow
depth in the verification period

Station Period | RMSE (mm) r PEV (%)

Zhalantun | 1994~1995 0.34 0.727 -62.0
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Table 6 Calculation of phreatic evaporation in freez-
ing period in the Yaluhe watershed

ST
Year ) H (m)|E (m)

1994 | -1936 | 23 794
1995 | -1962 | 24 723
1997 | -2266 | 3.0 427
1998 | -1994 | 3.0 40.0

Remark

ST : Average accumulated

negative temperature from
Oct. 23~31 to Apr. 2~15.
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Fig. 7 Hydrograph before and after adjusting the
WSU in 1994

-82_



A7 AHFH AsF

9 By

£ 18§ DAWAST 2%

Table 7 Adjusted WSU after considering the phreatic evaporation during flood season

WSUgn (mm) RMSE PEV (%)
Year — - . - — - — - Flood season
Original | Phreatic evaporation | Adjusted | Original | Adjusted { Original | Adjusted
1994 195.5 794 274.9 0.34 0.16 -71.9 -184 Jun.1 ~Sep.30
1995 2553 723 3276 0.65 0.64 -45.6 8.9 Jun.1~Sep.30
1997 202.3 427 245.0 1.53 1.37 -23.5 -95 Jun.1 ~Sep.30
1998 226.7 40,0 266.7 341 3.30 -126 -390 Jun.1~Sep.30
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WSU in 1998
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Table 8 Statistical results after considering the ph-
reatic evaporation during full season

Station Period RMSE T PEV (%)
(mm)
1994 ~1995 0.31 0.810 -12.1
Zhalantun
1997 ~1998 1.49 0.932 -11.7
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