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Table 1. Tupu Classification of Land Change Patterns

Type of Tupu Example of geo- spectrum
Meaning of Tupu Code . . n+l
n-1 period | n period .

period

No change Land use types no change 333 Forest Forest Forest

Prophase Land use types only transfer in the early period | 311 Forest Wetland Wetland

change

Anaphase Land use types only shift in later stages 331 Forest Forest Wetland

change

Repeated Land use types changed back to the original 313 Forest Wetland Forest

change type after the transfer

Conntinuous Land use types have undergone transfer and 312 Forest Wetland | Grassland

change cannot be restored

Results and Analysis

From 2000 to 2010, there were 58 types of land use change maps in Laos, with a total area 0f 203,059.28
km?. Among them, 47 types changed, with a total area of 13,775.14 km?, accounting for 6.78% of the total
map unit area. The map units that will change are Arranged in descending order according to the size of the
area, and the results are shown in Table 2. It can be seen from Table 2 that the largest category of maps of land
use change in Laos from 2000 to 2010 is "code 23", with a converted area of 4430.01 km? accounting for
32.16% of the total change area; the second largest category of maps is Grassland transformed into Forest, The
conversion area is 3740.28 km?, accounting for 27.15% of the total change area; the third largest category is
the conversion of forest to cultivated land, accounting for the cumulative change ratio of the top three change
map units as high as 78.59%. During this period, Forest and Grassland were mainly transformed into other
land types. The cumulative change ratio of Forest was 53.24%, and that of Grassland was 33% (Fig. 1a).
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Figure 1. The chordal graph of the main map of land use change in Laos from 2000 to 2010 and from 2010
to 2020

From 2010 to 2020, there were 59 land use change maps in Laos, of which 49 types have changed. The
total area of changes is 12015.01 km?, accounting for 5.85% of the total map unit area. The changed map units
are arranged in descending order according to the size of the area, and the arrangement results are shown in
Table 2. It can be seen from Table 2 that the largest category of land use change maps in Laos from 2010 to
2020 is "code 23", and the converted area is 3622.6962 km?, accounting for 30.15% of the total change area;
Although the class map has not changed, it is still transformed from Forest to Grassland, but the converted
area and proportion are less than those in 2000-2010. The second largest category is the conversion of Grass-
land to Forest, with a converted area of 3168.77 km?, accounting for 26.37% of the total change area; the third
largest category is the conversion of Forest to Cultivated land, with a converted area of 2526.44 km2. During
this period, the transformation of Forest into other land types was the main factor, and the cumulative change
ratio of Forest reached 51.18% (Fig. 1b).
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Table 2. 2000-2010 and 2010-2020 main map units of landuse change in Laos in descending order

Year 2000-2010 2010-2020
Land Use Change Code Change area (km?) Change ratio (%) Change area (km?) Change ratio (%)
23 4430.01 32.16% 3622.70 30.15%
32 3740.28 27.15% 3168.77 26.37%
21 2655.40 19.28% 2526.44 21.03%
12 1044.07 7.58% 546.06 4.54%
31 661.17 4.80% 385.98 3.21%

According to the land use data of Laos in 2000, 2010, and 2020, the land use change pattern map of 18
provinces in Laos was reconstructed (Fig. 2), and it was divided into five major change patterns according to
the characteristics of the stage change and combined with the actual land use situation of Laos.
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Fig. 2. The land use change pattern map of 18 provinces in Laos
(a: Attapu; b: Bokeo, c: Bolikhamxai, d: Champasak; e: Houaphan; f- Khammouan; g: Louang Namtha; h:
Louangphrabang; i: Oudmxai, j: Phngsali; k: Saravan, I: Savannakhét; m: Vientiane; n: Vientiane
[prefecture]; o: Xaignabouri; p: Xaismboun, q.: Xékong; r: Xiangkhoang)

Conclusion

This study takes Laos as an example, based on multi-period land use data, constructs a land use spatio-
temporal compound change map, quantitatively analyzes the characteristics of land use change, reveals the
temporal and spatial change law of land use pattern in this region, and draws the following main conclusions:
2000-2020 Laos change map of main land use types is dominated by the conversion of Forest to Cultivated
land and runs through the entire study period (Fig. 3). There are some differences in land use change patterns
among the provinces of Laos; in the map of change patterns, the No change pattern occupies the leading posi-
tion, followed by the Prophase change pattern. Among the Anaphase change mode and Repeated change, Con-
tinuous change accounts for the least amount.

This paper has made innovative research methods, perspectives, and map visualization explorations.
However, the type of land use data adopted is relatively single, and new data such as socioeconomic data and
night lights should be used more. With the future diversification of data sources and types, the integration and
application of multi-source data should be strengthened. At the same time, due to the enormous scope of the
study area, follow-up research should strengthen the critical analysis of the core area, deepen the coupling
analysis of urban land expansion and economic and social development, and reveal the law of land use/cover
evolution in a more in-depth manner.

X1V Mexcoynapoonas nanowagpmuas kougepenyus, VII Murnokosckue umenus, Boponeoic, 17-21 mas 2023 200a



230 ﬂal—tdwad)mHoe NAAHUPOBAHUE KAK UHCMPYMEHM meppunopudailbHo2co niaaHupoeanust u 3eMﬂeycmp012cm3a

Fig. 3. Sankey diagram of land use change in Laos from 2000 to 2020
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