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1. Water Security has become the most
important issue on Global Water Strategies
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New vision on global water security
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Present situation
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Today, 2.5 billion people, almost 40% of the world’s grain
production and almost one quarter of the global economy are
presently at risk because of non-sustainable water use

Fig. 1.1 Current water stress given present water supplies and management and use policies and
practices. Source: Illustration courtesy of Growing Blue: www.growingblue.com

Population: 7 Billion

2050 in the future
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Fig. 1.2 Predicted water stress given current water management and use trends to 2050. Source:
Illustration courtesy of Growing Blue: www.growingblue.com

- 9 Billion in 2050

50% in Urban areas - 70 % in 2050



2. Water Security in China

China is such a country with a variety of climate & much
stress from its population & economic development

Arid Semi-arid ... Semi-humid Humid
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e.g., Water scarcity in China

1
Total water use / usable water resources in China

I |

FEEEREFAFEHTSRZEH

180

171 1
160 — Hai River Basin
. of North China
140 —
120 115 6
100 —
Gl e e = e g . [ ., o e e e e e o mm mm Em mm = -
64 7 581
BEO —
535
i 417 6
40 —
20 H
10.5
D I T L . T I T [ T I T
#: 75T Liao Hai Yellow Huai  Yangzte  ZEpgigial 3k ;T EOdEdAl Bdb g

River River River River River
Basin Basin Basin Basin Basin



There are multiple impacts & challenges

(1).Climate change impact

Itis c!uite ® change water’s time-space distribution
possible to
IPCC AR4 (2009) ® increase risks on floods & droughts in

water stress regions




(2). Human activities impact

® Remarkable LUCC due to rapidly urbanization,
agricultural & energy developments

® These also significant impact sustainable
utilization of water for life etc.

: 2 , LARGE RESERVOIRS
0-1 e ; S (1804) (Maximum Capacity > = 0.5 km3)
1-2 [ 123 (1927, 2 Billion)
2-3| 83 (1959, 3 Billion)

3-4 |18 (1974, 4 Billion)

4-5 [ 13 (1987, 5 Billion)

6-7 | 12| (2012, 7 Billion Forecast)

7-8 | 13 (2025, 8 Billion Forecast - previously forecast 2028)
8-9| 15| (2040, 9 Billion Forecast - previously forecast 2054)
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An integrated indicator approach was developed
to quantify vulnerability of water resources

(2014, J.Xia)

V(t) =E(t).R(t).S(t)/C(t)

e resilience C(t)
e Sensibility S(t) Cop) = | 1/5.%
e Exposure  E(t) ()= 1)1 (Q R
® risk R(t)

With three key indicators:
r — Use to availability ratio (%)

P/Q - Water crowding (p / Million m3/ yr)
W,/P - Per capita available water use (m3/p yr)



Mapping of Water Res. Vulnerability in eight big
river basins, China (Xia J. & Li YY et al., 2014)
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Use-to-availability

Use to availability ratio
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3. Impact of climate change & Adaptation

(a) Trend of Pre., Annual, 0BS, %/104

Our research shown ( J.Xia, 2010-2015) that ~

- Hydrological change in China is due to both
natural variation, and also arising from
greenhouse gas emission.

Averaged

Natural variation role reaches
to 70-90% 2/3

COZ Contribution also reach to >1 /3
30%-10% |
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-For future, when CO, increase,
impact of climate change will
certainly increase. So, water
management will face to more

challenge from Climate change.




The change of water resources vulnerability in eight
big rivers of China related to the future different
scenarios (RCP2.6, RCP4.5,RCP8.5, IPCC-AR5).
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Adaptive water management

 Adaptive management is a systematic process
for improving management policies and practices
by learning & updating process under changing
conditions with uncertainty.

Assess problem




MWR in China is processing a new water strategy
based on three red lines control

* Theredline|: Control of total water use
by Total Water Resources Allocation.
* The red line Il : Control of lower water use efficiency
by Water Demand Management.

* Theredline lll: Control of total waste water load
by Water Quality Management.



water resource
vulnerability

V=E.R. <
S/C

.

Our research shown that
vulnerability is also a function of adaptive policy

Key Indicators

. Use to availability
ratio (%)

P/Q: water crowding
(p/Million m3/ yr)

W /P per capita water use
(m3/p yr)

Adaptive management
by regulation & control for

three red line target

WD, ... Maximum useable
Water Res.

WD: Total Water use
WE: Eco-water use

WE,,,: Minimum eco-water
demand

WUE: Water use efficiency

RWF: Ratio of water quality
Target rate



Vulnerability change of water resources
when taking “Three Red Line Controls “ policy

most unfavorable condition * Control of total water use
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* Control of total waste water load * Control of lower water use efficiency



Conclusions

e Climate change will be an important issue on water
security. Hydrologic Science will play a key role on
understanding & reduce risk under climate change.

* Water resources vulnerability & adaptive management
will address a new challenges on modifying current water
project planning and water management to changing
environment.

* Thus, it is need to be further studies and practices on
both methodologies and tools to ensure water security

in China.



Cooperation are welcome !

1 Thank you !
; Prof. Xia Jun

E-mail: xiajun666@whu.edu.cn
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