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Abstract The losses and risks caused by meteorological disasters are determined by the potential hazard of the meteorological
events, vulnerability of the hazard-affected body. as well as natural and man-made resilience in the disaster-pregnant environ-
ment. Among these factors, two of them related to hazard-affected body or disaster-pregnant environment are comparatively
stable for a certain place and period, and meteorological hazards are however changeable. The spatial and temporal distribution
patterns of meteorological hazards largely determine the place and evolution of disasters. Accurate diagnosis of the hazard de-
gree is the base for assessing the loss and risk of meteorological disasters. In this paper, the definition of meteorological hazard
and its diagnostic model for both local and regional areas are put forward, and the relationship between the value of the random
variables and its probability is applied to describe the distribution of weather event hazards and build up the risk threshold field
that is composed of hazard threshold values at each risk probability level. The meteorological hazard degree is defined as the in-
tegration of the similarity and approach degree of the observational values for an event to the threshold value at various proba-
bility risk levels in the risk field. Using the random variable probability distribution model. the meteorological hazard threshold
values under the specific risk probability levels in any given place and their threshold field are determined, and the quantitative
hazard degree diagnostic model is established by combining the spatial similarity with the distance parameters. As a demonstra-
tion, the gale(strong wind) hazard diagnostic model is set up and then the hazard degrees about TC0509,TC0515 and the other
gale events in the thirty cases in Shanghai are estimated. The results are as follows : the largest gale hazard degree is from TC
7708,its overall hazard degree level is mostly close to the threshold of maximum wind speed of 8-year return period. The gale
hazard degrees of TC 8615 and the case of other weather process in 3 June, 1983 are secondary, with the value close to that of
7-year return period, and the maximum wind speed hazard degrees of TC 9711 and TC 8114 are close to that of 4-year return
period. The gale hazard degrees of TC7413, TC7503, TC7909 and TC8506 are close to the 3-year return period, and the
TC0509 "Matsa" and the TC0515 “Kanu” are close to 2-year return period. The results also show the main distribution charac-
teristic of annual maximum wind speed with return periods from 1 to several hundreds years in Shanghai. The coastal regions in
Shanghai such as Nanhui, Chongming, Jinshan are the areas of high wind speed and also the high-value areas of the maximum
wind speed under a certain risk probability level, and, at the same time. the high-frequency and high-risk areas of strong winds
more than eight grade are located here as well. In contrast, the inland regions in Shanghai are the low wind speed areas and the

low-value areas of maximum wind speed under the certain risk levels where strong winds more than eight grade are rare ob-
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served. Application results show that the diagnostic approach is objective and quantitative in assessing the hazard degree of
weather events, which provides a reference for the meteorological disaster evaluation.

Key words Meteorological hazard factors, Risk thresholds, Hazard degree diagnosis
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Table 1 The characteristic values of annual maximal ten-minute-averaged wind speeds at the different regions in Shanghai
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Table 2 The year-numbers of different scales of annual maximal ten-minute-averaged wind speeds
at the different regions in Shanghai
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Table 3 The hazard degrees as diagnosed of the maximal wind speed

for several TC cases at the different regions in Shanghai

=R e KA (m/s) A A R Ei N G fEB B (4Fi8)
7413 12.0—17.0 0.2789—0. 7278 1.3739-—3. 5855 3
7503 7.7—11.7 0. 4664—0. 9584 1. 0434—2. 1440 3
7704 10.0—15.0 0.3589—0. 9584 1.0434—2. 7865 2
7708 14.0-—19.0 0.0165—0. 3634 2.7518—60. 6061 8
7815 6.7-9.0 0. 9087—0. 9910 1.0090—1. 1004 2
7909 11.3-20.0 0. 0294—0. 9847 1.0155—34. 0523 3
7919 8.7—12.0 0.7032—0. 9974 1. 0026—1. 4220 2
8104 8.0—11.7 0.7298—0. 9972 1.0028—1. 3703 2
8114 12.7-20.0 0. 0294—0. 4066 2. 459234, 0523 4
8209 10. 7—16.0 0.3062—0. 8663 1.1543—3. 2661 2
8310 9.3—17.7 0.1795—0. 8231 1.2149—5. 5717 2
8406 8.3-16.0 0.3062—0. 8262 1.2103—3. 2661 2
8506 11.3—17.0 0.1779—0. 6485 1.5421—5. 6200 3
8615 12.3—20.7 0. 0265—0. 4553 2.1964—37. 7549 7
8707 10.7—18.7 0.1059—0. 7046 1.4192—9. 4434 2
8807 10.0—15.7 0.4433-0. 9302 1.0751—2. 2558 2
9005 10.3—16.7 0.2407—0. 7501 1.3331—4. 1545 2
9015 10.0—16.7 0.31380. 8663 1.1543—3.1872 2
9219 10.7—14.7 0.3349—0. 9584 1. 04342, 9860 2
9417 9.0—14.0 0.37980. 9765 1.0241—2. 6327 2
9608 10.7—15.7 0.2646—0. 8432 1.1860—3. 7797 2
9711 13.7—17.7 0. 0276—0. 4390 2.2782—36. 2083 4
0008 7.5-12.7 0.5900—0. 9823 1.0180—1. 6949 2
0012 7.8-16.7 0.2598—0. 9974 1. 0026—3. 8492 2
0108 6.1—13.0 0.7981—0. 9792 1.0213—1. 2530 2
0205 6.3—19.0 0.0918—0. 9293 1. 0761—10. 8950 2
0407 5.6—13.7 0. 6628—0. 9996 1.0004—1. 5088 2
0509 6.1—18.7 0.1108—0. 9499 1. 0528—9. 0253 2
0515 5.8—16.8 0.3019-—0. 9475 1.0554—3. 3123 2
0604 3.8-12.3 0. 8622—0. 9900 1.0101—1. 1599 2
Hoh KA 3 12.3-22.0 0.0364—0. 6036 1. 6567—27. 4725 7
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