China’s Summer of Floods is a Preview of Climate Disasters to Come
by Lili Pike
Aug. 17, 2020 – In early July, high school seniors across China were scheduled to sit for the gaokao, the grueling 2-day national exam that determines their college fate.  But when torrential rain suddenly hit Anhui province's Shexian county, streets turned into rivers, preventing local students from reaching their testing sites. 
Shop owners were also hit by the deluge.  Wu Yongqiang told China One Day, a Tencent Media Chinese-languge blog, that he arrived at his tea shop to find his loose-leaf varieties steeping in muddy flood water.  He estimated that 90% of his merchandise was ruined. 
Similar scenes of devastation have played out across China, particularly in the central Yangtze River Basin, over the last 2 months, as the summer monsoon has unleashed record rains and floods.  Millions of lives have been upended this summer.  But climate experts warn that China will face more frequent severe floods as the global temperature rises, driving up the number of intense rainstorms in the country.
China shares this fate with many nations.  70% of the world's population is expected to experience greatly increased river flooding if global warming goes unchecked.  This summer alone, flooding along the Brahmaputra river has displaced about 3 million people in India, and 1/4 of Bangladesh is underwater.  Lower-income countries, like India, will have a higher mortality rate from flooding compared to China, according to a 2018 study, but China will also be greatly impacted. 
Researchers project that, in terms of damage and the number of people impacted, China is the country most vulnerable to flooding if the temperature rises 4°C above pre-industrial levels, roughly the warming projected for the end of the century if action isn't taken to curb global warming.  
China's flood-prone Yangtze River Basin is densely populated by factories, towns and cities.  The government has invested in hulking engineering projects to control the floods.  But rapid urbanization, degraded ecosystems, and deep inequities pose major challenges to China's adaptation.
This Summer's Record-Setting Floods
Flooding is typical in Southern, Central and Eastern China during the meiyu, or "plum rain"—the East Asian wet season that runs from June to August.  But this year's floods have been historic.  Starting in June, heavy downpours and floods started hitting provinces in the Yangtze River Basin including Hubei, Hunan, Anhui and Jiangxi. 
The middle and lower basin's rainfall from June through mid-July was the highest on record since 1961, according to Wang Zhihua, a spokesperson for China's Meteorological Administration.  33 rivers recorded record high flows, and the water level in 433 rivers was above the flood control line as of mid-July. 
The floods have had a broad impact.  By the end of July, almost 55 million people had been affected across 27 provinces; 3.8 million people had evacuated and 158 people were dead or missing, according to China's Ministry of Emergency Management.  The effect of the floods on people's livelihoods is still being accounted for, but the direct economic losses were estimated to be $20.7 billion at the end of July. 
The flood risk has waned along the Yangtze River, but the season isn't over.  The upper reaches of the river were hit with another round of floods last week.  Beijing and other parts of northern China are also starting to face heavy rainfall now, as the weather front moves north.
The Growing Threat of Flooding
China has dealt with flooding throughout its history.  But climate change is upping the threat level.  As temperatures rise, extreme rainfall will increase and floods will become more frequent in central and eastern China.  Using climate models, researchers project that the historical 1-in-100 year high river flow will happen once every 50 to 60 years if the global temperature rises 1.5°C above pre-industrial levels.  Limiting warming to below 2°C is the goal of the 2015 Paris climate agreement. 
Once the temperature is elevated by 2°, that extreme river flow will happen once every 25 to 35 years in China, according to the 2018 study published in Environmental Research Letters.
"Reaching 1.5° already brings major repercussions in terms of high flows," said Homero Paltan, a research associate at Oxford University who co-authored the study. 
More analysis would have to be done to determine exactly how climate change factored into this summer's floods, he said, but 2020's wet monsoon conditions align with the trends in their study. 
As climate change worsens flooding, a larger swath of China's population will be vulnerable.  A 2018 study published in Nature Climate Change projects that over 20 million additional people will be exposed to flooding annually in China, if the global temperature rises 3°C compared to the pre-industrial level.
Factories in the flood zone will also be increasingly impacted, along with the global supply of everything from laptops to air conditioners.  A 2019 study published in Sustainability examined the impact of large floods on the Chinese manufacturing sector from 2003 to 2010.  It found that these events reduced the output of firms by 28% annually. 
The authors modeled how the impacts of a flood ripple out to affect the whole economy, as supply chains are disrupted.  They found a 12.3% loss in total economic output after large floods in China, with the economic impact still felt years later.  
In the future, China's economy will become more vulnerable, said Jim Hall, a climate risk expert at Oxford University who co-authored the study.  "I'm sure there will be further investment in protection to reduce the hazard of flooding," he said.  "But the question is: Does that investment in flood protection keep up with the increasing scale of the risk?"
How Is the Chinese Government Responding?
The Chinese government has acknowledged the role of climate change in increasing extreme flooding and has taken steps to tackle the mounting risks.  In a CCTV interview on July 25, the deputy director of China's National Climate Center, Jia Xiaolong described the increase in heavy rainfall days over the past decades and said, "I think the sustained heavy rainfall in the Yangtze River Basin is happening against the larger backdrop of global warming."
Historically, China has tackled flooding by turning to gargantuan engineering projects like the 3 Gorges Dam—the largest dam in the world.  Completed in 2009, the dam was built in part to control the flooding on the Yangtze River.  This summer, the dam has had to open its floodgates when the water in its reservoir rose too high.  The dam has helped to decrease peak river flows, but it is not a panacea, according to Ding Xiangli, an environmental historian at the Rhode Island School of Design. 
"Dams alone would not solve the flooding problem in China," Ding said during a Harvard Fairbank Center webinar on the floods in China.  Alongside dams, a viable flood control system should consist of other tools, including flood diversion storage basins, dykes and a resilient wetland system, which is lacking in contemporary China, he said. 
Reflecting a move toward a broader approach to flood management, Chinese legislators are considering a draft law to protect the Yangtze River Basin and restore its ecosystems for flood control, The Economist reported.
On the city level, China has a sweeping plan with a cartoonish name: "sponge city."  The Ministry of Housing and Urban-Rural Development began promoting the concept in 2014.  It directed cities to capture rainfall, rather than treating it as run-off in sewers that can be quickly overwhelmed during torrential downpours.  30 pilot cities have received money from the central government to implement sponge city projects. 
Under the sponge city umbrella , China's State Council set a goal in 2015 for all of China's cities to capture and reuse 70% of rainwater on-site.  They are supposed to meet the target in 20% of urban areas by 2020 and 80% of urban areas by 2030. 
"China's sponge city construction definitely has had a role in relieving urban water-logging," said Zou Tao, the director of sustainable city planning at the Tsinghua Urban Planning and Design Institute.  As the program scales up, its impact on reducing urban water-logging will be clearer, he added. 
Zou said cities should also increase their use of natural ecosystems to reduce flooding.  On a broader scale, sponge city development needs to be integrated into regional flood management, Peking University professor Yu Kongjian told the China Economic Weekly in 2017. 
Yu's comment underlines an issue that has risen to the fore this flood season: China's approach to flood control often exacerbates inequities between the country's urban and rural areas.  Rural land in Anhui province was submerged within 11 flood diversion areas, in order to protect downstream cities, Sixth Tone reported.  Similarly, in Jiangxi province, rural communities faced a deluge of water when the government opened levees to lower the level of Poyang Lake.  "Sacrificing rural, less populated areas to protect major cities," is the government's flood control plan, said Ding Xiangli of the Rhode Island School of Design.
These communities are not fully compensated for the damage to their fields and houses.  Ding suggested that the central government and downstream cities should increase their compensation to poorer rural areas for the flood protection they are providing. 
Flooded urban areas face their own economic struggles.  In Anhui province's Shexian county, the impact has been profound for some people.  Tea shop owner Wu Yongqiang estimated 10s of 1,000s of dollars in damage to his tea supplies.  Another shopkeeper interviewed by China One Day said she was planning to retire in 2 years, but that is no longer possible. 
"People should be aware that they are living in a risky area," Oxford's Homero Paltan said, "and the risk will become more frequent."
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