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Abstract The Weather Research and Forecasting model version 3.6 (WRFV3.6) is used to investigate the impact of soil
moisture on high-resolution simulation of the short-range high temperature weather occurred during 22-23 and 29-30
July 2003. Experimental results indicate that: (1) the simulated surface air temperature (SAT) SAT is highly sensitive to
soil moisture perturbation. SAT increases (decreases) significantly in response to soil moisture decrease (increase).

Meanwhile, the influence of soil moisture on SAT strongly depends on model resolution; (2) characteristic changes in SAT
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in response to soil moisture perturbations are similar in results of experiments at different model resolutions, and the

model performance for SAT simulation improves with increased resolution; (3) changes in SAT are directly influenced by

simulated sensible and latent heat fluxes in the sensitivity experiments; (4) soil moisture perturbation affects SAT

simulation through altering the physical processes important for the development of high temperature weather. Among

these processes, the convection (advection) exerts a warming (cooling) effect during the entire day, and the effect becomes

weak with increases in soil moisture during the daytime. Under dry soil conditions, the diabatic heating plays a dominant

role and its effect intensifies during the daytime; the effect of diabatic cooling weakens and weaker than the adiabatic

heating of the convection process during the night-time. The above results show that soil moisture is important in the

simulation and prediction of high temperature weather. Thereby it is feasible to improve the model ability of simulating

and predicting high temperature using ensemble forecast with soil moisture perturbations.
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Fig. 3 Spatial distributions of surface air temperature at 0600 UTC 23 July simulated at R3 (b—j), R1(k) and R2(l) resolutions (units: °C) and from NCEP
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F2 22~23(29~30) HikL& 06:00 UTC #0 24 h. B X (06:00~11:00 UTC+22:00~06:00 UTC). (8] (11:00~22:00 UTC)
FHRMERSE (°C). BABEEMBREE (WmD)

Table 2 Averaged surface air temperature (°C) and sensible and latent heat fluxes (W m?) at 0600 UTC, their 24-hour
averages and daytime (0600-1100 UTC+2200-0600 UTC) and night-time averages (1100-2200 UTC) from simulation for
the period of 22 to 23 (29 to 30) July

Trs JE g ik PG

W 0600 UTC  24h EE R A 0600 UTC  24h  HE 0600 UTC  24h EE R 1
DRY50 36.04 3070 33.07  27.92 276.8 89.0 1718 -8.8 2323 932 1599 145
(35.67) (30.60)  (32.67) (28.15) (300.4)  (94.9) (184.4) (-11.0) (195.9) (765)  (131.7) (11.2)

DRY25 34.59 30.15 3224 27.68 179.7 572 1131 9.0 365.3 1383 2416 162
(34.05) (29.95)  (31.77)  (27.80) (199.6)  (61.3) (121.6)  (-10.1) (321.6) (122.3)  (214.9) (12.8)

CTL 33.75 2971 3168 2740 1282 405 824 9.1 4339 1625 2849 179
(33.11) (29.51)  (3120) (27.51) (153.4)  (456) (925  (-9.9) (380.1) (145.1)  (255.7) (14.4)

WET25 33.03 2934 3119 2717 94.5 294 621 9.2 480.1 1809 3175 195
(32.42) (29.16)  (30.76)  (27.27) (124.0)  (35.0) (728) (9.7 (418.0) (161.1)  (284.4)  (15.4)

WETS0 3246 2911 3089  27.02 78.1 232 507 93 502.5 1904 3345 201
(31.94) (2891)  (3046)  (27.09) (1063)  (284)  (60.5)  (-9.6) (442.9) (172.0)  (303.6) (16.4)

£3 22~23 (29~30) HiXE
UTO)ERTERBIFR N5 R (B

(3) RHBLIRE 24 h. BX (06:00~11:00 UTC+22:00~06:00 UTC). &[E (11:00~22:00

°C

Table 3 Results of each term in equation (3) from simulations over 22 to 23 (29 to 30) July averaged over 24 h, and over

daytime (0600-1100 UTC—+2200-0600 UTC) and night-time (1100-2200 UTC)

Tt ADV CON DH
X5 24h [EFN 18] 24h EFN 14 [8] 24h EFN 18] 24h EFN 1]
DRY50 3.00 8.58 -558  -13.89  -3.51 -10.38 32.69 3.96 2873 —15.79 8.13 -23.93
(2.98) (7.47)  (—449) (-1646) (-6.10) (-10.36) (29.48)  (596)  (23.52) (-10.04) (7.61)  (-17.65)
DRY25 2.77 7.81 -5.03  -1325  -3.45 -9.80 32.34 3.53 28.81 -16.32 7.72 —24.04
(2.80) (6.82)  (—4.02) (-15.13) (-537) (-9.76)  (29.49)  (5.67)  (23.82) (-11.56)  (6.52)  (—18.08)
CTL 2.64 7.34 -470  -1276  -3.16 -9.60 32.39 332 2907  -16.99 7.18 —24.17
(2.68) (6.44)  (-3.76) (-14.41) (—4.91) (-9.50) (2926)  (534)  (23.92) (-12.17)  (6.00)  (-18.17)
WET25 2.56 6.92 437  -1254 325 -9.29 32.29 3.19 2910  —17.34 6.99 —24.18
(2.55) (6.09)  (-3.54) (-13.48) (—4.46) (-9.02) (2920)  (5.18)  (24.02) (-13.17) (5.37) (-18.54)
WETS50 2.49 6.62 413 -1225 327 -8.98 32.44 3.17 2927  -17.55 6.73 —24.43
(2.47) (5.86)  (-3.39) (-12.96) (—4.25) (-8.71) (29.77)  (5.11)  (24.66) (-14.35)  (5.00)  (-19.35)
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