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Generalization for point features in risk
mapping of natural hazards based on layer constraint

Pan Donghua'?, Wang Jing’ai’, Jia Huicong®, Yuan Yi'
1. National Disaster Reduction Center of China, Ministry of Civil Affairs, Betjing 100124, China;
2. School of Geography, Beijing Normal University, Beijing 100875, China;
3. State Key Laboratory of Earth Surface Processes and Resource Ecology ( Beijing Normal University) , Beijing 100875, China;
4. State Key Laboratory of Remote Sensing Science, Jointly Sponsored by the Institute of Remote Sensing and

Digital Earth of Chinese Academy of Sciences and Beijing Normal University, Beijing 100101, China

Abstract: Point-like natural disaster phenomena, such as earthquakes, landslides, etc. , have complex linkages and inter-
actions with their surrounding geographical environment. Disaster environment on the disaster may enlarge or reduce effect.
In the process of cartographic generalization, only considering a single point of individual disasters is not enough. Based on
Geography and Cartography, but from the perspective of a disaster system, the applicability issues of automatic generaliza-
tion of point phenomena are explored by combing the layer constraint (LC) and Fuzzy Inference System (FIS). A land-
slide-disaster automatic-generalization technology, based on LC and FIS, is discussed. Taking landslides as an example, an

automated comprehensive application of the constraint layers, including landslide hazard zoning, terrain slope, landform re-
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gionalization, long-term seismic intensity zoning, annual torrential rain days, and annual precipitation was developed. The

experiment results showed that there are three key landslide areas in China, which are the eastern slope of the Qinghai-Tibet

Plateau, the Loess Plateau, and the Taithang Mountain landslide area, Wushan-Wuling Mountain Area landslide. Our re-

search can provide an effective way for automatic generalization of natural disaster risk maps under the constraints of multi-

scales and multi-layers. It can also provide a more efficient, more accurate decision-making support and technical support

for disaster risk management of different regional scales.

Key words: cartographic generalization; layer constraint (LC) ; risk map of natural hazard; landslides; fuzzy inference
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Theory framework of automated generalization of point in risk mapping of natural hazard
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Table 1 Mean value of corresponding LC in slidezone

target C_layer] C_layer2 C_layer3 C_layerd C_layerS C_layer6
riskdegree slidezone slope Jandform earthdensity rainstorm rainfall
w7 7 5.789 6 0.1206 4.4944 1.7815 728. 16
6 6 4.402 1 0.1164 2.8173 3.601 1 1095. 08

5 5 7.1798 0.0247 4.8332 0.559 6 400. 06

4 4 3.2035 0.034 8 2.555 1 5.4351 1418.98

3 3 3.728 4 0.011 1 4.3899 0. 198 1 228. 64

2 2 1.762 1 0.002 2 2.0257 1.3199 439.35
w1 1 0.580 2 0. 005 3 3.3699 1.1805 324. 46
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7, H1 i i SlideFIS A% #8000 45 48 %% ( rule editor ) 2
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If (slidezone is 1) and (slope is 1)and (landform is 2) and (earthdensity is 4) and (rainstorm is 3)and (rainfall is 2) then Riskdegree is 1

If (slidezone is 2) and (slope is 2)and (landform is 1) and (earthdensity is 1) and (rainstorm is 4)and (rainfall is 4) then Riskdegree is 2

If (slidezone is 3) and (slope is 4)and (landform is 3) and (earthdensity is 5) and (rainstorm is 1)and (rainfall is 1) then Riskdegree is 3

If (slidezone is 4) and (slope is 3)and (landform is 5) and (earthdensity is 2) and (rainstorm is 7)and (rainfall is 7) then Riskdegree is 4

If (slidezone is 5) and (slope is 7)and (landform is 4) and (earthdensity is 7) and (rainstorm is 2)and (rainfall is 3) then Riskdegree is 5

If (slidezone is 6) and (slope is 5)and (landform is 6) and (earthdensity is 3) and (rainstorm is 6 )and (rainfall is 6) then Riskdegree is 6

If (slidezone is 7) and (slope is 6)and (landform is 7) and (earthdensity is 6) and (rainstorm is 5)and (rainfall is 5) then Riskdegree is 7
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Fig. 9 Result of automatic generalization of the 1st
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