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Abstract; The evaluation and application research of precipitation forecasts for reservoirs area can help to optimize the reservoir
regulation. Based on the precipitation forecasts with 7 lead time (24-168 h) and the observation precipitation data in the flood sea-
son during 2007-2016, evaluation methods ( e.g. Percentage Correct, Threat Score, Probability Statistics, ROC curve, CTS) were
introduced to estimate the precipitation prediction skill, and the application countermeasures for the reservoir regulation in Xiang-
hongdian Reservoir of Dabie Mountain area were analyzed. The results indicate that; 1) The precipitation forecasting skills for all
precipitation magnitudes are all positive in the Dabie Mountains reservoir area. The precipitation forecast performance of 24—72 h
lead time in the Dabie Mountains reservoir area is the best, and the TS score is relatively high and false alarm rate and missing fore-
cast rate are also relatively low. However, the forecasting performance of 96 h lead time and above is obviously decreased, the false
alarm rate and missing forecast rate are getting higher for moderate rain, especially for heavy rain. 2) Overall, even though the
rainfall scale predictions are generally consistent with the observations, the probability of precipitation forecast greater than or equal

to the observation is more than 75%. Although it is inclined to the over forecast the precipitation scale, the precipitation forecast
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products still havea good application value. However, precipitation scale forecast deviation must be considered during application.
3) Compared to the forecasts with long lead time which have great uncertainty, forecasts with short lead time are more reliable and
have better performance in heavy precipitation processes and transition weather. The CTS scores of 96 h lead time and above are rel-
atively low,but the forecasting performance is improved significantly within 72 h lead time. Especially, the CTS scores of 24 h lead
time increases to 38.2%. In practical application, the combination of precipitation forecasts with different forecast periods, inclu-
ding the latest forecasts, are strongly suggested to get the information of transition weather. Such a forecast combination can be uti-
lized to adjust the reservoirs regulation timely when the transition weather is approaching. Our statistic results have justified the usa-
bility of precipitation forecast, and the research results could be a valuable reference for the reservoir regulation decision making.
Keywords ;: Dabie Mountain area; precipitation forecast; performance evaluation; reservoir regulation; application countermeas-

ures; Xianghongdian Reservoir
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Fig.1 The reservoir watersheds in Dabie Mountain area and the locations of rain gauge and streamflow stations
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Fig.3 TS score,false alarm rate and missing alarm rate of different level precipitation forecasts in different lead time
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Tab.2 The actual precipitation level probability in each precipitation level forecast and rainfall expectation

- Rk YNV SN LELY
JINFR/ % P/ % KR/ % /% KEW/ % mm mm
JINF 41.0 13.3 8.1 4.0 1.0 6.77 17.91
L] 40.6 18.8 13.9 7.8 2.2 11.86 28.93
K 36.5 19.9 17.4 11.8 3.0 15.61 36.54
R 32.3 19.7 19.2 15.4 5.6 20.39 47.07
KW 19.5 15.0 22.5 31.5 9.5 32.57 72.11

KK 2 R T 2, 7 M R IR A e A
FURAE R R W07 LK B L B ek e O]
2016 4E 6 A 12 H 2 B 7K 37 (125 m, TRER K A7) ly 2500 -
L SEI T R i 18.9 mm, LAk 24

b WK R B R 1 L) s, RK E
RIS R 25 5420 4 00 QI TT LSRR R 5: 18 1500
FIAKSCHHIT ) R G RO 5 0, ]
IR HCR T AR B (4.
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[F1) i 14 P B SR AR A 23 T, K R Ok 24 h [ T
e 5y BLE) 24 b ARSS BN T TR B

0 20 80 100

0 I 1i)/h o
BRI BRYE  XRRIS ] A A BT B g 4 e b e S T i ) A 075 o P
SRR ) AN Pl SR AR US4 i e LA Fig.4 The flow hydrograph of flood discharge of
WA Xianghongdian Reservoir under the condition of rainfall
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TN BB A BB 22 AN I, 4051 100,170,364 m®/s; 2 4 F R i R AR B3 K 859 m/s; K
T A TG K E 2930 m’/s. 67NN | RN IR I TR 4% 18 T 7K 28 K 07 (543 330 A 125.17 125,29,
125.59 m, BRIGE/DN s B WA T KK ALl 126.27 m, EHOR R BM A4 T 8% FiKE 129.01 m, #KiE
3% 4.01 m.

L2016 4F 6 A 12 H 2 B KAL(125 m, WFRIK AL ) S 5, iR4E AR Bt i BOoK BES B0 5% R i et
XA T PEAK A Bk 0,0.5.1.0 2.0 m (9T i R T IR ASIRT R S R T IR )6 AN ] H A
JE TR ASE X g 2 A [ A b A (3 3)
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Tab.3 Discharges scheme of specified water level rise for different duration

- KRG
T
0m 0.5 m 1.0 m 2.0 m 0m 0.5 m 1.0 m 2.0 m
72 h 298.30 181.60 63.93 — 1014.78 898.07 780.40 541.40
48 h 447 .45 272.40 95.89 — 1522.16 1347.11 1170.60 812.09
24 h 894.91 544.79 191.78 — 3044.33 2694.21 2341.20 1624.19
12 h 1789.81 1089.58 383.56 — 6088.66 5388.43 4682.41 3248.38

NF R KR 2 K RS K R S R A/ AR A K TR T 3 > 9 sl o R YA K 2 A T
SN E , X T T B LA A A K TR DL B TV 8 AR U A T ek SO AR TR A, R PR AL A i A
2R, LR AR R BE FARS 7K A B
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TS K 7 5. S [ T U 300094 54 KT 040 A T X8 5 — BF B A W o T4 A B i) 4 8, 6 I — I i 34
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Fig.5 The ROC curves of different precipitation levels
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