FRARYRE BB FI  ommnmn oonn

Caj-cdmanﬂ_ﬁ—ﬁﬁ]
THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

HT GISFIGDAL U R 5 U XU BV 7™ s 8. A S LA BRI O 5 5K

FRAGIR

Construction and implementation of an automatic algorithm for generating information of geological disaster floor risk
warning products based on GIS and GDAL

ZHANG Xiangyuan

TELE L View online: https:/doi.org/10.16031/j.cnki.issn.1003-8035.202205036

FAT AR IR HA S R

Articles you may be interested in

FI BT 5 L A 5 M DN PO R T 5 S ik

Upgrading and practice of early warning mode of geological disaster special group combination in Zigong City
WiTs, 2R 0, ZFAE, B2 FPEMUERKE SHG AR 2020, 31(6): 130-134

BT 387 FORAYH T E I U 2R G A e 1 BUR

Review on geological disaster monitoring and early warning system based on “3S” technology in China
sRELA b E MR S PR AR 2020, 31(6): 1-11

BETHLAR > BT 15 b T G RUR TUE IS

Exploring early warning and forecasting of meteorological risk of landslide and rockfall induced by meteorological factors by the approach

of machine learning

ZEIAFR, XUBS 2, 2500, URAL, skt P B 5 PRSI 2021, 32(3): 118-123
FET GNSSER M AN B 1 A S il 2 58

Automatic monitoring system on highway slopes based on GNSS technique
FEM, B AT, BB, XIEXS, )22 1B, AR s 5K FE 5B R F k. 2020, 31(6): 60-68
2004—20 1 84F--J 50T 5 i i I 3 6 2 A e e R M U TR D

Temporal—spatial distribution and monitoring and early warning of sudden geological disasters in Beijing during the period of 2004 to

2018
RS, B, BRUE, SR KA AEME, (R8P E UK FE 5 BRI, 2020, 31(6): 38-46

T T RS A S I U AR —— LU H A 2 N B = A 35 191

Application of universal geo—hazard monitoring instruments in landslides and early warning of three landslides in Gansu Province: a case

study in Minxian County and Lanzhou City of Gansu Province

e, 225, WRsE, MR, S, G, XV, AR, 2RI, B, S0, BUBE b K E S PR AR 2020, 31(6): 47-
53



o33 5 s e [ 5 UCE 5 B IR A A Vol. 33 No. 5
2022 4% 10 A The Chinese Journal of Geological Hazard and Control Oct., 2022

DOI: 10.16031/j.cnki.issn.1003-8035.202205036

SRR, T GIS FI GDAL 4 ot 5 3 TRIYT IAURS: T ™ i 5 I, A 8l A A Bk O R A 45 S B (D). v Bl o 3 55 Bl ¥ 41,
2022, 33(5): 76-82.

ZHANG Xiangyuan. Construction and implementation of an automatic algorithm for generating information of geological disaster floor
risk warning products based on GIS and GDAL[J]. The Chinese Journal of Geological Hazard and Control, 2022, 33(5): 76-82.

E T GIS#1 GDAL it R ER AKX ZE = R{ER
Bl ERE L ES ST

KRR
(REFTHIFAEFHRIZ, RE 300191)

522 3R [ Bl AN 2003 4 I 4R IF J TV DX B S5 O ARG TE A, I I AT P A T A AR Y R A, LR b BT R B
R R A EEWAER o BT T E U R (F B b BT U T R Y A A, AR T U L AR BB
FULW N, T IREIE AR . B O X —F R, SCEBESR T — R Al A 3053 8T8 B0 AP Y TR T R
15 BB AR R, X HIEAT T RUESF T o %&U\Eﬁﬁifﬁﬁlr ] 1] 2 XA LA B R, DA TR S R T G
B/ ORE o R e il B i P K € I 5 N T B el 1K =0 5 =) | RS2 17 I T 2 70 1SS B 2 9 AN o I
1 R R B0 5T 43 A1 T A6 SR B A Dy DG B T ik AR TET PR A R S T A Dy U B AR A 3R, AT S B T 7 R R R B B B
FAREL . FERUER T, I T 11 A £ B0 0% B, 1907 X8 12 A 3 kmx3 km Ay 004 45 9% BRL T, 0 BR T 0400 5 194 1,
A M Shapefile #% 2K ; 36 iF 33 2 % T GDAL )% (Geospatial Data Abstraction Library) fll C++i& & , #& & % &% i 74 ¢4 T 1, #
FH S 50 B4l 3 AT T SR 5 40 B, S5 R R W, A L T i T R B R TS X R R R A R eV A,
Hot S R e DR, T S R T TR A0 AL R B R TAE SR, o8 & A AE SR TAEMES

X $217): GIS; GDAL; i 57 K % BUE 7= s H 3k

HESES: P64 N EARE: A N EHS: 1003-8035(2022)05-0076-07

Construction and implementation of an automatic algorithm for
generating information of geological disaster floor risk warning
products based on GIS and GDAL

ZHANG Xiangyuan
(Tianjin Geology Investigation & Research Institute, Tianjin 300191, China)

Abstract: Since 2003, mainland China has carried out regional geological disaster early warning work during the flood season
and formed early warning products to be released to the public, which plays an important role in geological disaster prevention
and control. The geological disaster warning description information is an important component of the geological disaster
warning product, including the warning range, grade, time period, and text description. In order to quickly form authoritative,
scientific, and accurate information, this paper studies a technical algorithm that can efficiently and automatically analyze and
form preliminary early warning product description information and conducts verification analysis on the algorithm. The

algorithm uses the administrative division map and early warning division map of the study area as data sources.Based on the
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designed three-level warning level as the main key of the set concept model of the warning level, Using GIS technology,
through the use of spatial information superposition and discrimination, the calculation of the distribution area ratio of the
warning level, the description of the distribution range of the warning level, and the calculation of the unit distribution
orientation of the warning level as key methods, the information on the map can be quickly Converted to an intuitive text
description, the automatic acquisition of early warning product description information can be realized.In the verification
process, 11 virtual townships are designed as the warning range. The warning zoning layer takes 3x3KM as the warning level
unit. The total number of warning units is 5194, and the file is in Shapefile format. The verification process is based on the
GDAL library (Geospatial Data Abstraction Library)and the C++ language. A software tool is designed for the algorithm, and
the experimental data is used for verification and analysis. The results show that the early warning description information
formed by the algorithm is completely consistent with the spatial presentation results of the early warning zoning layer, and the
calculation process is efficient and fast, which can significantly improve the precision of early warning. It is fully suitable for
promotion and use in practical work.

Keywords: GIS; GDAL; geological hazard early warning products; automation
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Fig.2 Schematic diagram of the conceptual model of early warning

level aggregation
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Table 1 Description of the proportion of early warning levels
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Table 2 Early warning level control measures description
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Fig. 7 Geological disaster early warning zoning map on a certain day
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Table 3 Table of product description for a specific region
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