Understanding drought risk in China
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.!” Drought affects 29 million people each year
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Drought causes annual average crop yield losses of 16.3bn kg
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Drought causes severe socio-economic and environmental im-
pacts
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JU‘\? The uneven distribution of population, water resources and agriculture
g 4{ between the north and south of China can intensify the impacts of drought

. /
SN KRR DA B R A R E R AL X 4 A AN DI EE T B

State Flood Control and Drought Relief Headquarters of China: The statistics of Flood and Drought Disaster Bulletin in China, Bejjing, 2016.
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WHY Linking indices to impacts
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There are many drought indices used by
decision makers to monitor the current
drought situation, and to assess risk for long-
term planning. Drought impacts can be
widespread in space and across sectors, as
well as severe, often resulting in economic
losses.

Although drought impacts are often not
systematically collected around the world,
China has a rich history of drought impact
information. This presents an opportunity
to understand the link between drought
indices and impacts to better understand
risk and vulnerability, and inform drought
monitoring, forecasting and management.

Objectives:

° To exchange knowledge and best-
practice between UK and Chinese

researchers and water managers

o To understand and identify gaps

drought monitoring and forecasting

research
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o To link indices to impacts to inform
improved drought monitoring and early
warning and to assess drought risk and
vulnerability



BACKGROUND uk-China

Collaboration
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Collaboration

This collaboration between the Centre for
Ecology & Hydrology (UK) and the China
Institute  of Water Resources and
Hydropower Research over the last four years
has been built on a Memorandum of
Understanding between the two institutions.
Activities have included workshops in China
and the UK, co-hosting a PhD student and
working on analyses and publications
together in order to achieve the objectives
listed on the opposite page.

UK Centre for
Ecology & Hydrology
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REVIEW Drought monitoring and

early warning in China in the
academic literature
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To state-of-the-art methods for
drought monitoring and drought forecasting,
we reviewed papers in the academic

literature (both in English and Chinese).

assess

Chinese and English language publication
databases were searched using search terms
e.g. “Drought monitoring China”. There were
big increases in the numbers of publications
from the year 2000.
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Results of literature database search (cumulative number of publications)
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In the papers reviewed, we found the follow-
ing common themes:

e Many studies focussed on agricultural
drought, with few concerned with hydro-
logical drought

e Many different indices were used, with
many papers developing new drought indi-
ces

e« Many papers relied on remote sensing data

e Few papers considered drought impacts,
despite the aims being to improve drought
monitoring and management
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See Barker et al.,, (2020) for more information | :#H 25 & I Barker et al,., (2020):
https://doi.org/10.5194/piahs-383-273-2020



WORKSHOP From drought

research to drought management:

sharing experiences between
Europe and China

On the 10" November 2018 SUNRISE held a
workshop with researchers and policy makers
to share experiences of translating state-of-
the-art research into practice from Europe
and China between .

The workshop focussed on drought research
that has either been applied in drought
management or has the potential
application in drought management or
monitoring tools and frameworks in the

for

future.

Common issues were identified around the
use of remote sensing, improving public
awareness of drought and risk estimation.

Knowledge gaps in China and Europe were
identified around short-term  drought
forecasting, flash droughts, the human
influences on drought, and the links between
drought indicators and drought impacts.
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CASE STUDY Linking drought

indices to drought impacts in
Liaoning Province

KOIBTFT LT 8 T FIabr
Sy EN )

By linking drought
Precipitation

indices (Standardised
Index, Standardised
Precipitation Evapotranspiration Index (SPEI),
Soil  Moisture & Normalised Difference
Vegetation Index) to drought impact data
from the State Flood Control and Drought
Relief Headquarters, we were able to identify
which index best represented a range of
impacts. We used vulnerability factors to
asses which cities were vulnerable to which
impacts.
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Events in 2000-2001 and 2007 were found
to be the most severe in Liaoning

SPEI over six months was found to link
best to a range of drought impacts

Chaoyang, Fuxin, Jinzhou and Tieling
were the most vulnerable cities to a
number of drought impacts

Population and crop cultivated area
were the most important factors in
determining vulnerability

@ Drought suffering area Z R

@

¢

SUIBUR AL I R =Y AN AR AL ¥ G =R
E KRR (SPEI),  LHERE
A — AR ED SRR GG T
SRR LR AR, DU R b A g
PR AT 5w, I g kN 5ok
PP AR LS4 T 75 5y 52 B 52 R B

SN

H 5/
T2

Drought impacted area 52 % [ X

Disaster area Jl % I

Pop. Difficulty accessing - O FHENXEAENO
drinking water <)
@ HF AUk H

No. livestock difficulty L4 < a B
, 3
accessing drinking water

¢ IR SE P

Yield loss due to drought

Map showing which cities in Liaoning are vulnerable to which drought impacts
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See Wang et al. (2019) for more information | £z 8 X Wang et al. (2019):
https://doi.org/10.5194/nhess-2019-310



KNOWLEDGE EXCHANGE

Liaoning Province

In October 2019, the UK team visited China
and made the journey from Beijng to
Liaoning Province in North-East China to
meet with provincial and city water managers
in Chaoyang, in the north-west of Liaoning.

Liaoning Province

Liaoning Province is in the north-east of
China and to the east borders North Korea. It
has a temperate monsoon climate with less
than 700mm annual average rainfall which is
unevenly distributed the province. The west is
drier than the east and water resources are
similarly unevenly distributed, with more
freshwater in the south-east. This uneven
distribution of rainfall and water resources
means that the province has severe water
shortages. Agriculture in Liaoning Province is
highly productive—spring maize is the
dominant crop, and drought can result Iin
significant impacts on yields.
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KNOWLEDGE EXCHANGE

Visit to Liaoning Province

The SUNRISE team met water resources
managers for the Liaoning Province and the
prefectural city of Chaoyang. They visited
Baishi Reservoir on the Dalinghe River. Bashi
Reservoir is the third largest in the province
and provides water for the cities of Fuxin and
Beipiao.
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Following a presentation of the work done by
Wang et al,, (2020), the possible applications
of this research were discussed, as well as
drought monitoring and management in the
Province.

It was thought that the approaches applied
and developed in SUNRISE could be applied
within drought warning plans and be used to
inform drought management actions to
reduce vulnerability, for example water
transfers or issuing guidance to farmers on
planting drought resistant crops.

Understanding which drought indices link
best for impacts was useful in the context of
developing a provincial scale drought early
warning system using the existing drought
warning information, which includes the SPI.
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CONCLUSIONS Findings,

recommendations and next steps

Key Findings

Collaboration between the UK and China
results in the exchange and sharing of
knowledge, new research and
recommendations for water managers

More research is heeded on how to monitor
hydrological droughts in China

Impact data collated by the State Flood
Control and Drought Relief Headquarters
can be used to assess drought risk and
vulnerability, and can inform drought
monitoring in China

The relationship between drought indices
and impacts was used to map drought risk
and vulnerability in Liaoning Province

Key Recommendations

Use SPEI-6 for monitoring drought and risk
assessment in Liaoning Province

Develop guidance for planning and provide
greater relief and financial support for those
impacted

Impact data should be continued to be
collected, with potential for data to be
collected more regularly or more impact
types to be collected

Next Steps

Use high temporal resolution drought
impact data to link with drought indices

Map drought vulnerability in other provinces
of China

Analyse the links between indices and
impacts in other provinces and using higher
resolution data to develop knowledge of
when impacts occur and enable additional
risk assessments to be undertaken

Assess how findings can be applied in
drought monitoring systems in China
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