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® Introduction

Rivers are the bloodline of the earth, the cradle of human civilization, and the nexus of

regional development in the river basins.

A river of sustainable development is one that enables the healthy, equitable, and
integrated development of mankind and the river ecosystem. It is a river of happiness
benefiting the people. A river of happiness hence shall not only maintain a healthy ecosystem
for itself, but also serves to advance the well being of the people along its blue and green.
Specifically, a river of happiness can have the following criteria: the prerequisite is its health; a
core function is to provide more quality ecosystem products; an comprehensive manifestation
is the harmony between man and water; and the fundamental gauge is whether it helps fulfill

a sense of security, a sense of gain, and a sense of satisfaction for the people of the river.

Based on such understanding, China Institute of Water Resources and Hydropower
Research (IWHR) conceptualize a "River of Happiness" as such: a River of Happiness is a
river that maintains its own health, supports the sustainable socio-economic development
of the basin and the region, allows harmony between man and water, and fulfills a high
sense of security, gain and satisfaction to the people in the watershed. A River of Happiness
maintains safety of its waters, provides high quality water resources, supports a livable water
environment, sustains a healthy aquatic ecosystem, and nurtures vibrant water culture. A River
of Happiness is hence characterized by five dimensions: safety, prosperity, livability, health,
and culture.

It is the first time globally to index the happiness of the world's rivers, hence an
exploratory endeavour. The readers may find this report wanting in certain aspects, brought
by the limitations in theory and experiences, and the insufficiency of basic data. Therefore, the
report team wishes for our readers’ understanding and advice so that we can improve. We
look forward to joining hands with you to promote the world's rivers toward becoming Rivers

of Happiness.
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‘ River Happiness Index (RHI) and its evaluation criteria
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Evaluated through the five dimensions of a River of Happiness: safety, resources, environment,
ecosystem, and culture, the River Happiness Index (RHI) sets up five primary indicators that comprises of
Security of Flood Control, Reliability of Water Resources, Livability of Water Environment, Health of Aquatic
Ecosystem, and Prosperity of Water Culture. There are 18 secondary indicators and certain tertiary indicators
under the five primary indicators (Table 1).

Table 1 River Happiness Indexation

Primary indicators Secondary indicators Tertiary indicators

1.FMR (Flood-Induced Mortality Rate)

SFC (Security

of Flood Control) 2. EIR (Economic Impact Rate)

3. PAC (Flood Disaster Prevention and
Adaptation Capacity)

4. AWP (Available Water Volume Per Capita)

5. WSR (Water Supply Reliability) RIA (Rate of Actual Irrigated Areas)

WUR (Water Resources Utilization
6. CSD (Capacity for Supporting High-Quality ~|Rate)

WRR (Water Resources Development) GOW (GDP Output Per Cubic Meter of
Reliability) Water Use)

GDC (GDP Per Capita)

7. LSI (Life Satisfaction Index) GINI (Gini Coefficient)

ALE (Average Life Expectancy)

8. PGW (Proportion of Bodies of Water with
Good Ambient Water Quality)

9. SWR (Safely Managed Drinking Water
LWE (Livability Services Rate)
of Water Environment)

10. WTR (Urban Wastewater Treatment Rate)

11. WFI (Waterfront Index)

12.VIH (Variation Index of Eco-Hydrological
Process)

HAE (Health of 13. LCI (River Longitudinal Connectivity Index)

Aquatic Ecosystem)

14. FEI (Fish Endangered Index)

15. STM (Sediment Transport Modulus)

16. CPI (Water Culture Protection and
Inheritance Index)

PWC (Prosperity 17. MCI (Modern Water Culture Creation and
of Water Culture) Innovation Index)
18. PAG (Public Awareness and Involvement in
Water Governance)
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The formulae for calculating the River Happiness Index are shown as:

Where: RHI - River Happiness Index; F; - the score of the ith primary indicator, where i is the subscript of
the primary indicator with an assigned value from 1 to 5 that corresponds to SFC, RWR, LWE, HAE, and PWC,
respectively; w; - the weight of the ith primary indicator; S;; - the score of the jth secondary indicator under
the ith primary indicator, where j is the subscript of the secondary indicator with an assigned value from 1
to 4; w';; - the weight of the jth secondary indicator under the ith primary indicator; T, - the score of the kth
tertiary indicator under the jth secondary indicator under the ith primary indicator, where k is the subscript
of the tertiary indicator with an assigned value from 1 to K; w' ;.- the weight of the kth tertiary indicator under

the jth secondary indicator under the ith primary indicator.

The River Happiness Index evaluation is based on a 100-point scoring system. A river is determined as
a River of Happiness when its RHI scores 85 points or more (Table 2). All the indicators are graded (Table 3)
according to which, the indicator reaches “good” when it scores 85 points or more.

Table 2 Grading of the River Happiness Index

RHI Grade
RHI = 95 very happy
95 > RHI = 85 happy
85 > RHI = 60 medium 85 > RHI = 80 medium high
80 > RHI =70 medium
70 > RHI = 60 medium low
RHI < 60 unhappy

Table 3 Grading of the indicators under the River Happiness Index

Indicator scoring V* Grade
V=95 excellent
95>V =385 good
85>V =80 medium high
>
85>V =60 80>V =70 medium
medium
70>V =60 medium low
> .
V < 60 70 >V =60 quite poor
poor V<30 extremely poor

*Vindicates F, Syj, or Ty
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@ Evaluation Scope of the World's Rivers

This report evaluates 15 representative rivers worldwide, including four in Asia, four in Europe, three in
North America, one in South America, two in Africa, and one in Oceania (Figure 1). These rivers are selected in
consideration of continental representation, data availability, and the history and the location significance of
the rivers (Table 4).

1 AR ERIEEIT RS 6
Figure 1 The Distribution of evaluated rivers in this report

& 4 R AR ERIEHGENMSEER Table 4 Basic information of the the 15 rivers selected for RHI evaluation

SRR R Fgg gg sz;ﬁlfn &, 75 km? River Continent Riverine countries Length (km) Area (10,000 km?)
WO M 7 26,448 506.8 Amazon South America 7 6,448 596.8
NER 2 T ) 2330 653 Colorado North America 2 2,330 65.3
e 1EM 10 4700 368.9 Congo Africa 10 4700 3689
- N Danube Europe 10 2,857 78.6
%I%E :E'X/m,,: 1 2657 156 Euphrates- Eurasia 6 2,800/1,950 106.6
MAERILEA TEiM - B 2800/1950 106.6 Tigris
1538 M 2525 180.8 Ganges Asia 2 2,525 180.8
ZRFE PG LA JEZEM 6051 320.4 Mississippi North America 2 6,051 3204
BERSH FEM 1 3672 155.7 Murray-Darling Oceania 1 3,672 155.7
BE5 FEM 10 6650 309.3 Nile Africa 10 6,650 309.3
FBA R 9 1320 16.1 Rhine Europe 9 1,320 16.1
RECHTT JEZEM 2 3058 105.4 Saint Lawrence | North America 2 3,058 105.4
HEE+A] KM 1 346 1.3 Thames Europe 1 346 13
RIRIH KM 1 3645 127.0 volga Europe ! 3645 121.0
KT TEM 1 6300 178.4 Yangtze Asia 1 6,300 178.4
#3] TN 1 5464 79.5 Yellow River Asia 1 5,464 79.5
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® Findings

Our evaluation of the world rivers using the River Happiness Index vastly yields "medium” of happiness.
Only the Rhine is graded as "happy" with the highest score of 86.6, while the other 14 rivers are all graded as
"medium”. Specifically, the happiness of the St. Lawrence, Thames, Colorado, Yangtze and Mississippi are
graded as "medium high"; the happiness of the Danube, Volga, Yellow, Murray-Darling, Amazon and Congo
are graded as "medium"; and the happiness of the Euphrates-Tigris, Ganges and Nile are graded as "medium
low" (Figure 2).

Figure 2 A bar diagram of the RHI of evaluated rivers

Referring to the five fundamental dimensions
(primary indicators), it can be noted as follows:

Most of the 15 rivers score “medium” or
above in indicators under Security of Flood Control
(SFC), meaning the people living along the rivers feel
generally secure. However, the Amazon, the Ganges,
and the Nile need to step up flood prevention and
control.

The high development intensity is a pervasive
issue for most rivers. They score “medium” , in
general, on Water Resources Reliability (WRR). In
particular, the Water Supply Reliability (WSR) scores
poorly, while the Capacity for Supporting High-Quality
Development (CSD) needs to be improved.

The rivers score  “medium high” , in general, on
Livability of Water Environment (LWE). It can be noted
that how well the riverine countries develop and
govern the rivers significantly sway the scores under
LWE. More need to be done to increase the population
coverage of urban wastewater treatment (WTR) and safely managed drinking water services (SWR).

Therivers score “medium” on Health of Aquatic Ecosystem (HAE) in general. With the exception of the
Congo and the Amazon, other rivers are subject to intensive development in their basins, resulting in reduced
river connectivity (LCl),and “quite poor” or “extremely poor” Variation of Eco-Hydrological Process (VIH).

The rivers score  “medium” or above on Prosperity of Water Culture (PWC) in general, exhibiting rich
water cultural legacies. However, there is room for improvement in Modern Water Culture Creation and
Innovation (MCI), and Public Awareness and Involvement in Water Governance (PAG).
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@ Annex: Profiles of the 15 evaluated world rivers

1. Amazon

The Amazon is the world’ s second longest
river, the largest river by volume and by drainage
area, and also the river that has the most
tributaries. Being crowned as “the lungs of the
earth” , its boasts vastly rich ecological resources
in its watershed. For example, it is home to nearly
3,000 fish species and over 1,600 bird species.

2. Colorado

The Colorado is the largest river in the
southwestern North America. It is critically
important to the dry areas in Southwest United
States and northwestern Mexico. The Colorado is
also called “the Nile of Americas”

3. Congo

Running off from the Congo basin in Africa,
the Congo is second largest river by drainage area
and the deepest river in the world. It has rich water
resources and contributes 25% of global tropical
forests, being home to the second largest tropical
rainforest in the world.

4. Danube

The Danube is the second longest river
in Europe. It is the river who mainstream runs
through the most countries in the world. It is river
of culture, the source of inspiration to the famous
waltz the Blue Danube.

5. Euphrates-Tigris

The Euphrates-Tigris is the largest river in
West Asia. The Mesopotamia it gives birth to once
witnessed the glory of the Babylon.

6. Ganges

The Ganges is the largest river in south Asia.
It is the largest river in India, being affectionately
called “the Sacred river” and “Mother
Ganges” . It fans out in flat vast plains, develops
dense water networks, and deposits rich soils. It is
home to the densest human settlement. Only the
reaches in India is assessed in this report.

7. Mississippi

Located in central and southern North
America, the Mississippi River is the fourth longest
river in the world. It flows from its source at Lake
Itasca in northwestern Minnesota, U.S., through
the Great Plains to the Gulf of Mexico in the south.
The watershed is one of the three black soil
zones, where half of the US produce of grains and
soybeans are shipped from the upstream of the
Mississippi.

8. Murray-Darling

The Murray-Darling Basin covers around one-
seventh of Australia’ s land mass. It originates
in southeastern Australia and flows into the
Encounter Bay of the Indian Ocean. It supports the
most important agricultural area in Australia.
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9. Nile

The Nile flows through eastern and northern
Africa, and is the longest river in the world. Its two
main tributaries are the White Nile and the Blue
Nile, both of which are on the west flanks of the East
African Rift Valley. It develops a huge delta beyond
Cairo before draining to the Mediterranean.

10. Rhine

The Rhine River is an international European river
that originates in the Alps of Canton of Graubnden,
Switzerland and flows through Liechtenstein, Austria,
Germany and France before finally flowing into the
North Sea in the Netherlands. The Rhine is one of the
longest rivers in Europe and one of the busiest basins
in the world.

11. St. Lawrence

The Five Great Lakes of North America in order
of size are Lake Superior, Lake Huron, Lake Michigan,
Lake Erie and Lake Ontario. Located in Canada and
the United States, the St. Lawrence River, replenished
by rain and snow, is a large hydrographic system
of east-central North America. It issues from Lake
Ontario, flows through Montreal and Quebec city, and
empties into the Gulf of St. Lawrence in the Atlantic
Ocean at Gaspe.

12.Thames

The Thames is in the southwest of England
and flows through three counties in England. It is
the second longest river in England and one of the

world” s most heavily transported urban rivers and
London landmarks.

13. Volga

Located in southwestern Russia, the Volga is the
longest river in Europe and the longest inland river
in the world. Eleven of the top 20 most populous
cities in Russia are in the Volga River Basin, including
Moscow, the capital of Russia. It is the mother river of
Russia.

14. Yangtze

The Yangtze mainstream flows through a total of
11 provincial-level administrative regions including
Qinghai province, Tibet Autonomous Region, Sichuan
province, Yunnan province, Chongging city, Hubei
province, Hunan province, Jiangxi province, Anhui
province, Jiangsu province and Shanghai city,
and pours into the East China Sea at the east of
Chongming Island. It is the third longest river in the
world.

15. Yellow River

The Yellow River, a great river in the northern
region of China, is one of the longest rivers in the
world and the second longest river in China (also
known as the second largest river). It is the cradle of
ancient Chinese civilization. Its flat plains not only
produce agricultural products but also support key
energy, chemicals, raw materials, and basic industries
development.
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