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Effect of Different Initial Fields Conditions on the Prediction Performance
of Regional Numerical Model in Xinjiang

JU Chenxiang"*?,LI Man'?, Ailiyare Aihaiti'?, LI Huoqing'”,
LIU Junjian'?,ZHANG Hailiang'*, MA Yufen'~
(1.Institute of Desert Meteorology, China Meteorological Administration, Urumqi 830002, China;
2.State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences,
Beijing 100081, China;
3.Taklimakan Desert Meteorology Field Experiment Station,China Meteorological Administration,
Urumqi 830002, China )

Abstract The initial field conditions directly affect the predictive performance of the regional model.
Based on the two initial fields of GRAPE_GFS and NCEP_GFS,the differences between them were
compared in detail,and then the two initial fields were used to drive the Xinjiang regional numerical
model (RMAPS-CA V1.0),the numerical simulation results of the full month of April 2021 and the
simulation results of a rainfall process on April 21,2021 were compared and tested by MET (model
evaluation tools).The results showed that:firstly, there are obvious differences in the height disturbance
field, temperature disturbance field and humidity disturbance field between the two kinds of data,with
correlation coefficients of 0.26 ~0.60,0.05 ~0.24,and 0.01 ~0.12, respectively,leading to great
differences one sub —synoptic scales and thus causing the differences between simulation results,
reflecting the sensitivity of the regional model to initial fields and boundary conditions.Secondly,the
prediction effect of NCEP_GFS initial field is better than that of GRAPES_GFS initial field in the
Xinjiang regional model,and the RMSE (root mean square error) decrease by 35.5%~37.2% ,7.6%~
12.6% and 6.0%~17.2% ,respectively.The results show that GRAPE_GFS initial field are better than
NCEP_GFS initial field in predicting temperature at 2 m and wind speed at 10 m,the RMSE decrease
by 14.3% and 6.8% ,respectively.Thirdly, from the precipitation threat score (TS),it can be seen that
the precipitation forecasts of the two initial fields are generally underreported,and the TS of the
NCEP_GFS initial field is higher than that of GRAPES_GFS for different precipitation’s thresholds
and different timings,and the TS of 0.1 mm/6 h,6.1 mm/6 h and 12.1 mm/6 h increase by 22.5%,
16.1% and 150.8% ,respectively.Finally,according to the test results of a heavy rainfall process
forecast, GRAPES_GFS is better than NCEP_GFS for 24 —hours of small —scale precipitation, with
accuracy rates of 61.4% and 40.0% ,respectively.However, NCEP_GFS is better than GRAPES_GFS for
large —scale precipitation forecasting, with accuracy rates of 66.7% and 33.3% ,respectively.The BIAS
of two initial fields on precipitation cases are mainly due to the phenomenon of empty reporting,and
the TS score of NCEP_GFS is higher than that of GRAPES_GFS on the whole.

Key words numerical model; GRAPES_GFS;NCEP_GFS;initial field; Xinjiang





