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Abstract: This study was designed to reveal how land use change in Halong City in Vietnam during three differ-
ent periods from 1973-2014. The land use data in 1973, 1988, 2003 and 2014 based on the remote sensing and
land-use thematic maps were established with man-computer interactive image processing methods. Combined
with GIS method and analysis model of land use change, we quantitatively analyzed the spatial-temporal change
of land use and briefly described the characteristics of land use change in three different historical periods in Ha-
long City since the Founding of Vietnam. The social and historical background is as follows: the first period was
from the Founding of Vietnam to the beginning of Vietnam's Renovation and Opening up. The second period
was from the beginning of Vietnam's Renovation and Opening up to implementing the policies of the socialist
market economy, and the final period was from the beginning of socialist market economy policies up to now. In
this paper, we explored the spatial-temporal variation of land use from the rate of land use change, the degree of
land use, and the direction of land use transformation. Results suggested that: (1) forests shrank by 26.3% since
the Founding of Vietnam. Urban area and Industrial warehouse space expanded 4.3-fold in total. In 2014, farm-
land and Mangrove accounted for only 3.6% and 1.3%, respectively. In the meantime, Aquaculture accounted for
5.5%. (2) Before the periods of Vietnam's Renovation and Opening up, Urban area and Industrial warehouse
space was the mainly change, both increased about 4%, which mainly concentrated in Hon Gai district. Forests
and Farmland decreased 8.1% and 3.2%, respectively. Under the guidance of economic policy "heavy industry,
light industry, agriculture”, with struggling in economic stagnation, the whole pattern of land use had not obvi-
ously change in Halong City. (3) From Vietnam's Renovation and Opening up to implementing the policies of
the socialist market economy, Urban area and Industrial warehouse space expand 3-fold and 2-fold than the past
15 years, respectively. Urban construction gradually became gentle in Hon Gai district and Bai Chay district. For-
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ests decreased to 52.2%. Aquaculture appeared and it increased about 2.8% in 1988-2003 and caused the de-
crease of mangroves. With adjusting the guidance of economic policy, the process of urbanization was accelerat-
ing in Halong City. The spatial pattern of land use became fragmentation, and urban area construction became
more balanced in both of Hon Gai district and Bai Chay district. (4) Since implementation of socialist market
economy system, forests sharply reduced to 40.0%. Mangrove and Farmland reduced about 3% and 2.5%, respec-
tively. Meanwhile, Urban area, Industrial warehouse space and Aquaculture increased about 8.6%, 4.4% and
2.7%, respectively. The spatial pattern of land use had transformed from forests into artificial construction land.
Both sides of coasts on the bay mouth were all covered by urban land. Farmland and Aquaculture were marginal-
ized.

Key words: land use; change characteristics; development of Vietnam; Halong city
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Tab.4 The land use transition matrix from 1988 to 2003 (km?)

B s il 2L WELR % B LA K Bl Hi
Hhith 8.40 1.28 0.01 0.00 0.00 0.06 1.49 0.05 0.00 0.08 0.07
M 115 87.44 0.41 0.14 0.16 0.20 6.27 4.90 0.04 0.04 0.74
HIHh 0.00 0.14 0.16 0.00 0.00 0.00 0.01 0.04 0.00 0.00 0.00
AR AN 0.04 0.00 0.00 6.54 0.07 0.00 0.70 0.00 0.24 241 0.00
WELR 0.61 0.25 0.00 0.86 0.82 0.02 0.05 0.00 0.24 1.61 0.01
SN 3 0.00 0.03 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00 0.00
S 0.33 2.48 0.00 0.00 0.08 0.00 11.70 0.51 0.00 0.00 0.03
TH & fi# 0.00 0.93 0.00 0.00 0.06 0.00 0.90 13.01 0.00 0.00 0.00
KL 0.24 0.12 0.00 0.00 0.00 0.02 0.49 0.10 6.16 0.07 0.00
AL 0.00 0.02 0.00 0.00 0.31 0.00 0.04 0.00 0.00 0.08 0.14
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Fig.7 Land use transition maps of Ha Long City from 2003 to 2014
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Tab.5 The land use transition matrix from 2003 to 2014 (km?)
b Ml F AR ) WEVR JH % Il T K EigiH Bitith
it 5.86 1.20 0.00 0.00 0.09 0.12 2.73 0.46 0.03 0.27 0.04
M 0.28 68.51 2.90 0.06 0.09 0.80 11.20 7.27 0.48 0.13 0.94
L0 0.00 0.35 0.11 0.00 0.02 0.01 0.02 0.01 0.05 0.00 0.03
EARIP N 0.00 0.07 0.00 1.40 0.34 0.00 0.10 1.19 0.42 3.75 0.00
MR 0.04 0.09 0.00 0.12 0.37 0.10 0.20 0.62 0.24 0.04 0.12
TE 0.17 0.19 0.02 0.00 0.00 3.01 0.49 0.00 0.02 0.00 0.00
IR Hby 0.28 297 0.00 0.02 0.08 0.53 21.56 1.01 0.21 0.07 0.22
T fi# 0.00 1.77 0.10 0.00 0.00 0.22 0.78 15.59 0.14 0.00 0.03
IKPEGTSE 0.05 0.07 0.00 0.00 0.00 0.03 0.61 0.23 6.02 0.10 0.01
Fr5H i 0.02 0.18 0.00 0.01 0.34 0.03 0.70 0.66 0.11 2.80 0.06
b 0.00 0.50 0.00 0.19 0.00 0.06 1.20 0.01 0.00 0.00 0.13
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