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Hydrology as a Science

• “Hydrology is the science that treats the waters of the earth, 

their occurrence, circulation and distribution, their chemical 

and physical properties, and their reaction with their 

environment, including their relation to living things.   The 

domain of hydrology embraces the full life history of water 

on the earth”



Hydrology as a Profession

• A profession is a “calling requiring specialized knowledge, 

which has as its prime purpose the rendering of a public 

service”

• What hydrologists do:

– Water use – water withdrawal and instream uses

– Water Control – flood and drought mitigation

– Pollution Control – point and nonpoint sources

Have these functions changed in recent years?  Are priorities different now?



Hydrologic Cycle





Digital Atlas of the World Water Balance

(Precipitation)

http://www.crwr.utexas.edu/gis/gishyd98/atlas/world.htm#animations 

http://www.crwr.utexas.edu/gis/gishyd98/atlas/world.htm#animations


Global Water Resources

105,000 km3 or 

0.0076% of total 

water





Residence Time

Residence time:

Average travel time for water to pass through a subsystem of the 

hydrologic cycle

Tr = S/Q

Storage/flow rate

Residence time of global atmospheric moisture (Ex. 1.1.1)

Volume (storage) of atmospheric water: 12,900 km3

Flow rate of moisture from the atmosphere as precipitation = 577,000 km3/yr

Tr = 12,900/577,000 = 0.022 yr = 8.2 days

One reason why weather cannot be forecast accurately more than a few days 

ahead!



Water Molecule

• Electrons desired

– “s” shell – 2

– “p” shell – 8 

– Total – 10 

• Electrons available:

– Hydrogen H1 – 1 

– Oxygen O16 – 8 

– For H2O – 10 

http://www.brooklyn.cuny.edu/bc/ahp/SDgraphics/PSgraphics/SD.PS.LG.Water.html



Polar Bonding

• 10 – 50 times weaker than 

covalent bonds between atoms 

in a molecule

• Water as a solvent --more 

substances dissolve in greater 

quantities in water than in any 

other liquid.

http://www1.lsbu.ac.uk/water/hbond.html



Water Density

• Water as a solid (ice) is less 

dense than it is as a liquid

• Maximum density is at 4°C

http://www.chem1.com/acad/sci/aboutwater.html



1.3 Applications of hydrological research

Xác định cân

 bằng nước cho 

lưu vực



1.3 Applications of hydrological research

Thiết kế các hồ 

chứa nước 

sinh hoạt và 

các hệ thống 

cấp nước



1.3 Applications of hydrological research

Thiết kế các 

hồ chứa phục 

vụ tưới



1.3 Applications of hydrological research

Thiết kế các 

hệ thống tiêu 

nước



1.3 Applications of hydrological research

Đánh giá sự di 

chuyển của 

trầm tích  và 

các chất dinh 

dưỡng  từ các 

cánh đồng đến 

các con sông



1.3 Applications of hydrological research

Dự báo lũ  



1.3.1 Atmospheric water



1.3.2 Surface water 



1.3.3   Groundwater and soil water



1.3.3.1 Water infiltration 

Cát hoặc hạt sỏi

Đất sét

Bùn

Cát và  hạt hòa trộn



1.3.3.1 Water infiltration 



1.3.3.1 Water infiltration 



1.3.3.1 Water infiltration 



1.3.3.1 Water infiltration 



Distribution of rainfall 

in Nghe An province
GROUP 1

21210011 NGUYEN THUONG TAN

21210021 NGUYEN TRAN DANH

21210036 HA ANH THY
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GOALS

▪ Rainfall statistics and overview of damage caused by rain.

▪ Solutions to adapt to the rainy season and exploit resources 

effectively
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Effects of 
rain

Reasons
Climate

Topography

Solutions

Before the flood

After the flood

Drought

Distribution 

of rainfall
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INDUSTRIESIntroduction to Hydrology

Chart of Daily rainfall distribution in Do Luong in 2021



Chart of monthly rainfall distribution in Do Luong in 2021
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Foehn wind

Northeast Monsoon

Reasons



Topography:
Diverse, complex, strongly fragmented
Mountainous areas account for 83%
Steep slope

Reasons



Influence of rain regime

Rainy  months



Little Rain months

Influence of rain regime



Solutions

Before the flood



After the flood



Drought

1.Use water resources 
reasonably

2.Build new reservoir with 
appropriate capacity



Thank you!

Introduction to Hydrology



FLOODING 
IN HO CHI MINH CITY 

Group 2: 

21210003 – Nguyen Gia Hsn

21210004 – Luu Huynh Ngoc Mai

21210028 – Ngo Pham Đinh Huy



RESEARCH GOALS AND METHODS

■ Goals:

- Helps students better 
understand the flooding 
situation in Ho Chi Minh 
City during the rainy season

- How does climate change 
affect Ho Chi Minh City?

■ Methods:

- Collect and synthesize 
documents



Contents
Subjective reasons

Objective reasons

Data analyzing

01

02

03



1. Subjective reasons

■ Replace canals with culverts.

■ Data and methods are not 

guaranteed

■ Maintenance of the drainage 

system is ineffective.

Fig. 1.1: Culverts do not meet drainage needs



1. Subjective reasons

■ People's awareness is limited, 

and management is 

ineffective.

■ The drainage system is not 

adequate.

Fig. 1.2: People throw trash into rivers and canals



1. Subjective reasons

■ Construction is not synchronized.

■ Progress in implementing the plan is still very slow.

■ Forecasting does not mention climate change



1. Subjective reasons

■ Overpopulation:

■ Low background elevation

Fig 1.3: Vietnam population in 2021 and forecast for the following years



2. Objective reasons

■ Natural disaster

■ Spring tide



2. Objective reasons

■ Land-Leveling

■ Environmental pollution



2. Objective reasons

■ Climate change

■ Topography: low-lying

2.3. Predicted temperature changes in the coming years



3. Data analyzing

Fig. 3.1: Average rainfall at Tan Son Hoa station



Fig. 3.2: Total annual rainfall of Tan Son Hoa station
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River system and influence of flow in the 

Mekong Delta in 2016 & 2019
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Contents
River
River system
Formation of river flow
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River



River

• Rivers not only act as water 
storage, but they also transfer 
water to the ocean.

• A river system is a network of 
small rivers that combine to 
supply water to the main river



River system
• River source 

• Tributaries

• Upstream

• Main river

• Meanders

• Downstream

• River Mouth



Formation of river flow

• Surface Water

• Groundwater 



• Surface Water

• Groundwater 

Formation of river flow



1. Introduction:

The river flow of the Mekong Delta



2. Flow characteristics in the Mekong Delta

• The flow regime is strongly influenced by 
the upstream current and the tidal regime in 
the East and West seas.

• There is a rather complex river network.



3. The influence of flow on the 
process of saltwater intrusion 
in the Mekong Delta



2015-2016

•  The flood water level 
dropped to a record low; the 
water level measured at Tien 
River stations was 1.1 - 1.4m 
lower than the average flood 
point. There were no floods, no 
water to wash salt off the fields, 
meteorological droughts and 
hydrological droughts occurred 
at the same time, causing 
salinity to penetrate deeper.



2015-2016

• The water level on the Mekong 
River at Tan Chau was measured 
to be 0.41m lower than the 
same period last year and 0.29m 
lower than the average of the 
last 5 years. 



•Lack of rain and low floods are the causes 
leading to early saltwater intrusion in the 
Mekong Delta.



• El Nino causes 2/3 of the Mekong 
Delta area to have a deficit of 50-
200mm compared to the average 
annual rainfall.



Year 2019 - 2020

•Mực nước thấp hơn 2m so với 

cùng kì năm trước.

• Xu thế  ở khu vực An Giang thì 

khu vực trung và hạ lưu sông 

MK thấp hơn 3 - 6m so với 

cùng kì năm ngoái.





The drought and saltwater intrusion in 2016 in 2019 are unusual 

weather phenomena, making the life of residents even more 

difficult.

Conclusions



Thank you!



Evaporation 

Group 4: 
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University of Sciences, VNU-HCM
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Nguyen Anh Tho - 21210035 

Nguyen Thi Huong Giang - 21210025

Đang Thi Mai - 21210029



GOALS

• Learn more about evaporation and its effects.

• Learn about flood and drought phenomena in the Mekong Delta



Contents
Introduction

Affection

Methods





dulichcanhviet.com.vn

THE FLOATING SEASON OF THE MEKONG DELTA



















Table 2 Average temperature variation in the period 1978-2013 at stations

Table 3 Increase in potential evapotranspiration in the period 1978-
2013 at stations



Table 4 Average monthly rainfall and humidity in the Mekong Delta

Month





No. Student ID. Student Name Final Exam
Individual 

activities
Diligence Seminar Final Grades

1 21210003 Nguyễn Gia Hân 0.75 7 2.2

2 21210004 Lưu Huỳnh Ngọc Mai 6.3 0.75 1.5 8.5 7.1

3 21210010 Nguyễn Thị Ngọc Tâm 6.8 1.5 8 6.5

4 21210011 Nguyễn Thượng Tân 6.3 0.9375 7.5 5.6

5 21210016 Trương Thị Hồng Ánh 6.3 1.5 8 6.3

6 21210021 Nguyễn Trần Danh 6.8 1.5 1.5 8.5 8.1

7 21210025 Nguyễn Thị Hương Giang 4.7 1.5 1.5 8.5 7.1

8 21210026 Phạm Võ Tuyết Hằng 5.3 1.5 8 5.7

9 21210028 Ngô Phạm Đình Huy 6.3 0.5625 7 5.1

10 21210029 Đặng Thị Mai 4.2 1.5 8.5 5.3

11 21210034 Lê Thị Phương Thảo 6.8 1.5 8.5 6.6

12 21210035 Nguyễn Anh Thơ 5.8 0.75 1.5 8 6.7

13 21210036 Hà Anh Thy 4.7 0.75 1.5 8.5 6.3

14 21210041 Trịnh Thị Cẩm Tú 5.8 0.75 1.5 8 6.7

15 21210044 Trương Mỹ Xuyên 6.8 1.5 8.5 6.6
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1. Human civilization is usually concentrated in which of the following areas? 

a. Hilly area b. Delta areas 

c. Along the big rivers d. Both a, b, and c are correct 

2. The flow of rivers in Vietnam is influenced by which of the following factors? 

a. Climate b. Terrain 

c. Human factors d. Both a, b, and c are correct 

3. What is the movement of water through deep layers of soil called? 

a. Permeability b.  Penetration 

c. Sub-surface flow d. Underground flow 

4. Signs to identify the downstream area of a river are: 

a. Discharge flow reaches the maximum value b. Flow velocity decreased  

c. The riverbed expands d. Both a, b, and c are correct 

5. The distributary of a watershed is the line connecting the points 

a. Highest around the basin b. Water can flow there 

c. The lowest of the river bottom d. Both a, b, and c are incorrect 

6. The area bounded by the watershed of a basin is called 

a. Basin area b. River area 

c. River basin d. Both a, and c are correct 

7. The straight line from the upstream to the mouth of the river is called 

a. Basin length b. River length 

c. Both a, and b are correct d. Both a and b are incorrect 

8. Studying flood flow due to rainfall for small basins, what factors need to be considered 

a. Evaporation b. Permeability 

c. Accumulation d. Low land 
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9. River mesh density is determined by the ratio of the total length of the rivers and? 

a. Basin length b. River length 

c. River area d. Basin area  

10. The cross-section of a river is determined 

a.    Perpendicular to the riverbank b. Perpendicular to the main flow direction 

c.    Perpendicular to the riverbank where it is 

narrowest 

d. Perpendicular to the riverbank where it is 

widest 

11. The longitudinal section of a river is determined 

a. The line connecting the points in the middle of the 

river 

c. The link connecting points along the 

riverbank 

b. Road connecting points the deepest riverbank d. Both a, b and are incorrect 

12. Soil has large porosity khen water moves under the influence of what factors? 

a.  Gravitation b. Water pressure 

c. Capillary hole d. Both b and c are correct 

13. The permeability of soil and rock depends on which of the following factors? 

a. Porosity b. Characteristics of porosity 

c. Cleft d. Both a, b and c are correct 

14. The larger the capillary diameter, the more water rises through the capillary? 

a. Fast  b. Slow 

c. High d. Low 

15. Which of the following factors affects the permeation process? 

a. Rainfall b. Initial soil moisture conditions 

c. Human economic activity d. Both a, b and c are correct 

16. The flow in the sub-surface soil layers flows into the river through an underground path called 

a. Surface flow b. The stream flows close to the slope surface 

c. Underground flow d. Both a, b and c are correct 

17. A flowmeter is used to determine which of the following factors? 

a. Sediment discharge b. Flow discharge 

c. Flow velocity d. Both a, b and c are correct 
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18.  A rainfall event with average water drop size, rainfall duration long, and rainfall intensity little 

variation is called 

a. Showery b. Drizzle 

c. Lasting rain d. Both a, b and c are incorrect 

 

19.  In liquid state, water evaporates faster than in solid state because of what? 

a. Liquid water is lighter than solid b. Intermolecular forces 

c. Water in solid form is heavier than liquid d. Both a, b and c are incorrect 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   














