QUY PHAT TRIEN KHOA HOC VIEN DIA LY TAI NGUYEN
VA CONG NGHE QUOC GIA TP. HO CHi MINH

CAREES 2019

KY YEU HOI NGHI
NGHIEN CUU CO BAN TRONG
“KHOA HOC TRAI BAT VA M0I TRUGNG”
NHUNG KET QUA NGHIEN cUU MOl

NHA XUAT BAN KHOA HOC TU NHIEN VA CONG NGHE



58.Nghién ctru tinh toan ham lugng phu sa lo ling cua nuéc séong Hong doan qua thanh phé Lao
Cai str dung anh vé€ tinh SENTINEL-2A ...t

59.Khao sat vé tinh hinh thuc hién trach nhiém xa hoi cua doanh nghi€p khai thac da xay dung &
mot sO tinh Mi€n PONZ Nam BO......cuoiiiiiiiiiii e

60. Spatio-temporal variations of sea surface temperature, sea surface wind and the Chlorophyll-a
concentration iN GUIT OF TONKIN .......ooiiiiiii e

61. Thfr nghiém du bao h;m mua sb lugng xody thuan nhi¢t doi hoat dong trén khu vuc Bién bong
bang phuong phap thONZ K€ .........eiiiiiiiii e

62. Simulation of heavy rainfall event during 30/10 - 01/11/2008 over Hanoi by WRF model .......... :

63. Assessing the impacts of climate change on water resources of Dong Nai province and
proposal of adaptive SOIULIONS .........cc.eciiiiiie et sreenes

64. Ocean-atmosphere interaction over upweling region off central Vietnam: observation study .......
65. Khi hau tuong tu va khi hdu méi tai khu viee DPong Nam A.........cccocvvvvivieeieeieeeeeeeeeeseesensees

66.Ngay bat diu mua mua trén khu vuc Tdy Nguyén: Bién dong theo thoi gian, vai tro cia cac
treong quy mo 16m va Kha nang di DAO ........cviviiiiiiieiie e

67. Tropical Cyclone Activity over Vietnam East Sea: Climatic Shift and its associated factors .........

68. Regional Climate Downscaling over Southeast Asia: Climate extremes and quantile mapping
oL R oL 0] € £=To! £ o o TSRS

69. Nghién ctru danh gia do chinh xac va so sanh bo sb liéu d6 day quang hoc SOL khi MODIS
C.6.1 36 phan giai 3 km va 10 km tai Vi€t NAM ...cceeiiiiiiiiiicicciecie e

70. Evaluating and comparing time series forecasting models for weekly fluctuations of salinity
intrusion: the case of Dai estuary, Ben Tre province (southern Vietnam) ..........c.ccoceeevienienienenenne.

71.Chi tiét hoa dong luc xdy dyng kich ban bién doi khi hiu cép tinh ¢ Viét Nam tir kich ban
BDKH cap quoc gia: truong hgp nghién ctru tai tinh Vinh Phiic........ccoooooiiiiii

72.Nghién ciru qua trinh thuy thach dong luc trong bdi x6i ving rimg ngdp min mién Nam
2 L 1 T PP SP SR

73. Vietnam gridded climate dataset version 2: Preliminary results ..........ccccooevviieniiinniinie e,

74.Thanh phan dong vi trong nuéc mua va dudng nudc khi twong dia phwong tai mién Béc
Y2 L 1 T 1 PP SP SR

75. Thu nghiérp mo hinh WRF déng héa LETKF trong du bao sy hinh thanh cua xoay thuan nhiét
doi trén Bién Dong giai doan 2013-2017 .......ooiiiiiiiieeee e

76.X4c dinh nhiét do khong khi khu vire dong bang song Ciru Long béng dit liéu dnh Landsat-8 va
SO THEU KNI TOME ..ot e b e

77.Du bao va danh gia tinh ton thwong ddi v6i cac nguy co xdy ra do bién ddi khi hau trén ving
cua song hé thong song Sai GON — PONZ Nal......cceeiiiiiiiiiiiiciieee e

78. Ap dung cong ngh¢ da phuong tién va may hoc xay dung hé thdng canh bao sém da tai bién,
chi ti€t €N CAP XA G VUNZ NUL.....vviviiiiiiiiieiiie ittt ane e s

79. Ung dung GIS thanh lap ban d6 nhay cam tai nguyén sinh hoc ving ven bién tinh Tra Vinh .......

80. Ung dung vién tham danh gia bién dong nhiét d6 bé mit huyén Dau Tiéng tinh Binh Duong
trong boi canh bién doi khi hau giai doan 2004 - 2019 ..o

81.Nghién ctru co sé khoa hoc ung dung thudt toan Random Forest trong phén loai anh v¢ tinh
SPOTG6 v6i khu vuc thue nghiém tai tinh Ca Mau .......oooviiiiiiici e

82. Ung dung vién tham va google earth engine trong phén tich, danh gia din bién tinh hinh han
han tai luu virc sOnNg Ba/Pa RANG ......cccviiiiiiiiiiiiii e

83. Upg dung cong nghé vién tham va GIS dé danh gia dién bién 16p phu rimg luu vuc Séng Ba/Pa



Ky yéu Hgi nghi: Nghién cizu co ban trong “Khoa hoc Trdi ddit va Moéi trweong” - Nhing két qua nghién cizu méi
DOI: 10.15625/vap.2019.000137
ASSESSING THE IMPACTS OF CLIMATE CHANGE ON WATER
RESOURCES OF DONG NAI PROVINCE AND PROPOSAL
OF ADAPTIVE SOLUTIONS

Anh Thi Lan Vu', Dung Van Nguyen, Nhuan Do Van
'Hanoi University of Mining and Geology, Vietnam
vuthilananh@humg.edu.vn, nguyenvandung@humg.edu.vn, dovannhuan@humg.edu.vn

ABSTRACT

Dong Nai Province has abundant surface and groundwater resources. However, in recent
years, due to the impact of climate change, there have been unusual changes, hot weather has
occurred in the rainy season, rainfall has been distributed. Climate change strongly affects water
resources in all aspects: flooding, changing water levels, saline intrusion ... Changes in water
resources will affect related areas: changes in exploitation, using and managing, adjusting and
changing policies and laws related to water resources. In order to minimize the impact of climate
change and change water resources for people as well as the process of socio-economic
development, it is necessary to assess the impact of climate change on water resources of the regime
and needs. Water demand of related industries; master planning of water resources, building reserve
systems; the construction of dams and reservoirs to calculate water to avoid affecting the main flow.

Keywords: Dong Nai Province, water resoures, climate change, solutions.

1. INTRODUCTION

Dong Nai is a province with abundant surface water,
provided by the main system of rivers and streams, which
are Dong Nai, La Nga, La Buong, Ray, Mango and Thi Vai
Rivers. The water flow depends on the season, often
concentrated in the rainy season, in the dry season, only
about 20 % of the total water volume in the year.

The density of rivers and streams in the province is
about 0.5 km/km? but uneven distribution. Most rivers and
streams concentrate in the North and along the Dong Nai
River to the Southwest. The total amount of water is 16.82
billion m® per year, of which the rainy season accounts for
80%, the dry season accounts for 20 %.

Groundwater resources: the underground water
source is abundant and unevenly distributed, mainly
concentrated in the west of the province and Long Khanh
town, the water quality is quite good, it can be exploited for domestic use and production.

However, in recent years, Dong Nai province, due to the impacts of climate change and
weather in the province, has unusual changes such as: hot weather has occurred in the rainy season,
rainfall has been distributed. Irregularly according to the law, causing local flooding... affecting
industrial development, agricultural production, people's life and daily life. In particular, climate
change and sea level rise have a strong impact on the water resources of the province causing the
following phenomena: saline intrusion, affecting river water flow in the seasons... Therefore, the
study of the climate change impacts on water resources in DongNai Province and the proposed
adaptation measures are necessary.
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Figure 1: Dong Nai River system
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2. METHOD OF ASSESSING IMPACTS OF CLIMATE CHANGE

This is a main method used to assess the impact of climate change on the fields, sectors,
natural and social environments. The process of assessing impacts of climate change is as follows:

Step 1: Identify climate change and sea level rise scenarios
Step 2: Identify sectors and priority subjects and scope of assessment
Step 3: Assess the impact of climate change and sea level rise according to the scenario
Step 4: Assess the level of risk of damage caused by climate change impacts
Step 5: Evaluate the ability to adapt to risks and offer solution.
3. RESULTS
3.1. Effects of climate change

- Flooding: The main flooded areas are Nhon Trach District, a part of Long Thanh District
and Bien Hoa City, in addition to a small part in Vinh Cuu and Trang Bom districts. The flooded
area in all scenarios fluctuates in the range from 1.56% to 1.68%, corresponding to the flooded area
of about from 92.21 to 99.09 km?. Sea level rise flooded many areas of production land, traffic will
directly affect the people living in the localities prone to climate change in the province. At the
same time, climate change also threatens the port system of the province due to rain and abnormal
floods causing landslides and natural disasters to destroy infrastructure.

- Saline intrusion: Saline sea encroaches into the mainland, areas with high saline intrusion
potential in Phuoc An commune (Nhon Trach District), Phuoc Binh commune (Long Thanh
District). Increased salinity affects the quality of water sources and aquaculture areas, reduces
productivity and limits certain types of seafood in the wild. In the worst case, the salinity boundary
of 2 %o is about 25 km, the salinity boundary of 4 %o goes 30 km. Surface water salinity 2 in 2020 is
about 68-69 km? depending on the scenario, about 2100 about 77-80 km?.

- Water flow is affected: River areas are sensitive to climate change such as: Dong Nai River
in the confluence of Be River - Dong Nai River, the area flows through Bien Hoa City and Thi Vai
River. The areas are depleted of water in the dry season such as Rieng stream and streams in Cam
My district, Gia Huynh stream in Xuan Loc district. Situation of inundation and saline intrusion
affect water supply for Long Thanh district, Nhon Trach district, Trang Bom district, Vinh Cuu
district and Bien Hoa City.

3.2. Climate change scenario

- According to the project “Assessing the impacts of climate change and sea level rise,
building scenarios of climate change and sea level rise for Dong Nai province till 21007, there are 3
scenarios of average temperature in the area. Dong Nai province in the period of 2020 - 2100
includes: Low emission scenario (B1), average emission (B2) and high emission (A1F1), in which
the provincial temperature increases steadily over the years.

- Rainfall scenario: Average rainfall increases gradually through stages and under the
emission scenario. Average annual rainfall in Dong Nai province in low-trend scenarios in the
region behind inland. From 2020 to 2100, rainfall increases gradually towards the mainland.

Table 1: Average temperature (°C) in Dong Nai province through scenarios

Scenario 2020 2030 2050 2070 2100
Bl 26.54 26.72 27.11 27.49 27.79
B2 26.55 26.76 27.45 28.00 28.48

AlF1 26.57 26.87 27.78 28.90 30.21
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3.3. Proposing some response solutions

Climate change strongly affects water resources in all aspects. Changes in water resources
will affect related areas: change in exploitation, use and management, adjustment, change of
policies and laws related to water resources.

To minimize the impacts of climate change and changes of water resources on people as well
as the process of socio-economic development, two activities to adapt and mitigate impacts of
climate change need done simultaneously. Solutions to adapt to climate change include adapting to
the increase in temperature, rainfall, intensity and frequency of extreme weather phenomena and
supporting solutions.

Table 2: Average rainfall (mm) through scenarios in Dong Nai province
Scenario | 2020 | 2030 | 2050 | 2070 | 2100

Bl 2233 2244 2265 2286 2302
B2 2234 2250 2285 2320 2340
AlF1 2236 2252 2301 2363 2434

3.3.1. Adapt to temperature rise

- Strengthen scientific research and technological development on investigation, survey,
observation and evaluation of water resources and capacity to adapt to climate change.

- Evaluate the impact of climate change on water resources (including reserves, quality), the
regime and water demand of related sectors.

- Promote scientific, technical and technological research and apply advanced technologies in
investigation, survey, monitoring, supervision, protection and assessment of water resources.

- Research and apply integrated management methods of water resources, prevent and
overcome consequences of natural disasters caused by water in the context of climate change.

- Change the habit of using water, raising people's awareness of rational and economical use
of water.

3.3.2. Adapting to the increase in rainfall

- Effectively managing water resources in the context of climate change: Regulating and
distributing water resources in river basins, ensuring the rational allocation, exploitation and use
among water-using branches and localities in storage Dong Nai, La Nga, La Buong, Ray, Xoai and
Thi Vai Rivers.

- To consolidate, upgrade and perfect systems of works for exploitation and use of water
sources (irrigation reservoirs and hydropower plants), irrigation canals and underground water
exploitation projects (dug wells and drilled wells), boreholes, tanks and water systems).

3.3.3. Adapting to the increase in intensity and frequency of extreme weather events and
disasters

- Master planning of water resources, building reserve systems; the construction of dams,
reservoirs to calculate water to avoid affecting the main flow.

- Investing in the construction of dyke protection and drainage systems in areas at risk of
flooding and flash flooding, taking into account the increase in population there.

3.3.4. Support solutions

In addition to the above solutions, financial investment, equipment and human resources;

Completing institutions and organizations are solutions to actively support adaptation to climate
change impacts on water resources.
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4. CONCLUSION

The research results show that Dong Nai province, due to the impacts of climate change and
weather in the province, has experienced abnormal changes, the hot weather phenomenon takes
place in the rainy season, the rainfall is unevenly distributed according to rules (two seasons),
causing local flooding ... affecting industrial development, agricultural production, people's lives
and activities. In particular, climate change and sea level rise have a strong impact on the water
resources of the province causing the following phenomena: saline intrusion, affecting river water
flow in the seasons... Therefore, the overall planning water source, build reserve system; the
construction of dams, reservoirs to calculate water to avoid affecting the main flow; to invest in the
construction of e protection and drainage systems in areas prone to flooding, taking into account the
increase in population there; applying climate change adaptation measures, changing living habits
to minimize the impact of climate change is essential
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