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High precision numerical implement of
nomogram method for storm surge forecast

ZHANG Huo-ming"?, SUN Zhi-lin', SU Zhong-di*
(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China;

2. College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; Firstly concepts related to the storm surge were described, followed by recalling the development
history of the storm surge forecast methods. Then the basic idea of employing the nomogram method to
forecast the peak storm surge caused by the landing typhoons were briefly introduced. How to establish the
nomogram as well as the establishing process was presented in detail. The necessary charts and tables for the
nomogram prediction method are provided. The dual three-point interpolation algorithm and the dual
interpolation algorithm were chosen to perform the interpolation calculation in the nomograms or tables. The
C++ Language was used to develop the computer program. An example was selected for calibration. Results
show that by using the computational procedures presented in this paper, the forecasting results with quite

high precision can be achieved.
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Figure 1 Very large storm surge attacked the seashore

levee of Yantai City, Shandong province,

China, 2007-03-04
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Figure 3 As a degree of pressure (/\P) and the radi-

us of maximum wind speed (R, km) func-

tion of the peak storm surge nomogram)
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Figure 4 Nomogram of the vector storm movement’s

revising (the angle between the standard

movement path and the coast is 90°, the
transfer speed is 6 m/s, the definition of the
variable @ is given in the illustration, several

extreme paths according to the coast is also

given
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Table 1 Shallow factor (Fp,) value of 28 tide stations a-

long the coast of China mainland

KB 6590 3l dt4 K& Fp
01 A 36°48' 121°29’ 0.90
02 H 36°05' 120°19' 0.81
03 vaa=pi 35°23' 119°33’ 0.95
04 PUEPASTE 34°45' 119°26' 1.19
05 I 2 34°29' 119°47' 1.24
06 T 33°37’ 120°28' 1.52
07 NN 32°33' 120°59’ 1. 90
08 B 32°0' 121°37' 1.49
09 B0 31°24' 121°30’ 1.32
10 W 30°37' 121°37' 1.55
11 g 29°57" 121°43’ 1.35
12 fe Bk 29°02' 121°38’ 1.27
13 ] 28°41' 121°27' 1.13
14 w17 28°05' 121°17’ 1.01
15 T 28°02' 121°39' 1. 00
16 Ky % 27°48' 121°38' 1.05
17 Wi 27°17" 121°17’ 0. 90
18 li-%i4 26°01' 119°41' 0.68
19 1] 24°27' 118°04 1. 00
20 il 23°44' 117°32' 0.93
21 il sk 23°20’ 116°45' 1.02
22 Iy 22°45' 115°21" 0.85
23 gl 22°18' 113°04 0.93
24 =k 22°02' 113°24' 0.91
25 i) 33 21°35' 111°51' 0.85
26 I 21°10’ 110°24' 1.27
27 b it 21°29' 109°05' 1.43
28 e R 21°30’ 108°13’ 1.15

xk2 REBE.BESFHORKRRNEFEHELENE(min)
Table 2 Storm moving direction, speed and time of the
largest coastal storm surge occurs (minutes)

0f, MR

RBEKE/ (m - s™1)

553 72 28 3 6 9 12
45° —72 —24 0 0
90° —36 0 12 24
135° —60 0 24 48
210° 26 24 —12 12
270° 60 0 0 24
300° 84 48 36 24
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Table 3 Searching example
k(B 5)
B & RG-S 870 2
H#:4 A H 1987-06-19
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R 35 KK 42 /km 48
P . & WSMNRA K /hPa 1008
Py G KL K/ hPa 975
AP {5 RS ERE/hPa 33
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Figure 5 Diagram of Typhoon 8702
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Table 4 Calculation results
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