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passengers, as well as those trapped in the 
flooded Jingguang tunnel, did not know 
how to proceed in the face of such an 
emergency, resulting in 14 and 6 lives lost, 
respectively (2). The loss of green spaces, 
compounded by outdated and poorly 
maintained drainage systems, increased 
the region’s flood risk (6). 

In Europe, the situation was similar, 
with the European Flood Awareness 
System sending more than 25 early warn-
ings to public authorities across the 
affected river basins, none of which led 
to meaningful action on the ground (8). 
In New York City, the death toll was not 
the greatest in coastal areas, but rather 
inland where flooding basements and 
subway lines, according to Mayor Bill de 
Blasio, were “catching people unaware” 
(9). Across all three flood events, lack of 
communication and cooperation between 
emergency management agencies within 
cities and between upstream and down-
stream river system authorities created 
further difficulties. 

Transformative climate adaptation 
based on lessons from previous disas-
ters can help mitigate future impacts as 
formerly safe regions increasingly face 
unprecedented conditions (4). Improving 
monitoring, forecasting, and warning 
systems by weather and hydrological 
agencies—or leveraging climate services 
already provided by insurance com-
panies—can greatly reduce risks (10). 

Enhancing flood drainage systems and 
applying nature-based solutions such 
as protecting green spaces and lakes 
can reduce waterlogging in cities (11). 
Strengthening water infrastructure on 
medium and small rivers is also necessary 
to control floodwaters (12). Establishing 
a coordination mechanism for multiple 
departments and river basins will allow 
meteorological, transportation, com-
munication, and emergency authorities 
to respond more promptly to hazards. 
Designing detailed emergency plans will 
help evacuate people more quickly, and 
improving public awareness will decrease 
casualties. Implementing a reward and 
punishment system to stimulate govern-
ment agencies to react swiftly to combat 
flooding is also critical for disaster pre-
vention and mitigation. Lastly, flood maps 
should be developed and distributed so 
that policy-makers, planners, and citizens 
better understand flood risk. 
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Improving the response 
to inland flooding
Extreme precipitation across China, 
Europe, and the United States led to 
unprecedented flood disasters this year, 
with hundreds of people killed and bil-
lions of dollars in losses. Thousand-year 
flood events in China and Europe and a 
100-year flood event in the United States 
devastated inland regions not typically 
subject to extreme floods (1). The flood-
ing in China, largely in Henan province, 
affected more than 14 million people, kill-
ing over 300 and inundating 16 million 
hectares of crops with direct economic 
losses of US$20.69 billion and indirect 
costs magnitudes greater (2). While cli-
mate change has been viewed as the pri-
mary culprit of these disasters (3, 4), these 
inland regions’ extreme lack of prepared-
ness for such flooding events compounded 
the losses (5).

The damages and human cost of the 
flooding this summer resulted in part 
from human choices and activities. In 
Henan, the meteorological observatory 
issued no fewer than seven red alerts 
calling for staying at home before the 
flooding occurred (6), but the warnings 
were not taken seriously by municipal-
ity government or citizens (7). Metro 

Rescuers evacuate stranded people in the waterlogged urban area of Weihui City in central China’s Henan Province, 27 July 2021, after a heavy rainfall.
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Environmental “nonuse 
rights” warrant caution 
In their Policy Forum “Allow ‘nonuse 
rights’ to conserve natural resources” (27 
August, p. 958), B. Leonard et al. argue 
that conservation—not just extractive 
activities—should be a valid form of land 
use and that such “nonuse rights” should 
be granted to natural resources to enable 
their conservation through trading in envi-
ronmental markets. We offer a cautionary 
tale from Australia’s water markets, where 
nonuse rights appear useful but offer lim-
ited environmental benefits. These limita-
tions arise from both rent-seeking behavior 
and regulatory capture, through which 
decision-making in the public interest is 
co-opted by vested interests (1).

Nonuse rights for water in Australia’s 
one-million-square-kilometer Murray-
Darling Basin were introduced in 2012 
to protect water-dependent downstream 
ecosystems from overextraction (2). A 
combination of open-tender water trading 
(where owners sell to the highest bidder) 
and reverse auctions (where owners bid to 
one buyer) allowed the transfer of entitle-
ments between users and the purchase 
and retirement of entitlements by govern-
ments. The measures were implemented 
with the intention of returning water to 
the basin for environmental purposes 
while ensuring that remaining rights to 
extract water flowed to their most profit-
able use. Murray-Darling Basin water mar-
kets are now seen as among the world’s 

most successful (3) in terms of trading vol-
umes, which is most likely true (4). 

However, the legitimacy of environ-
mental allocations remains contested, 
and the effectiveness of the cap-and-trade 
approach built into market design has 
been undermined (2, 5). Sustained lobby-
ing from irrigation representatives has led 
to water purchases for the environment 
shifting from open tenders to particular 
sellers—usually large-scale water rights 
holders—being invited for “targeted” pur-
chases of water. One purchase, shrouded 
in commercial confidentiality, totaled 
A$78.9 million, more than 25% above 
market rate, and the nature of the water 
entitlement acquired is not exclusively 
secured for the environmental flow (1). 

Regulatory reform and improved market 
design in the Murray-Darling Basin could, 
in principle, address some of these issues. 
The question is whether reforms that 
allow private conservation actors to pur-
chase and retire water entitlements would 
improve environmental outcomes without 
negatively affecting legitimate objectives 
of social and economic wellbeing. The 
answer is likely no. Few, if any, conserva-
tion organizations, not-for-profit actors, or 
First Nations peoples or groups are likely 
to have the capacity to outbid commercial 
water users. Moreover, the retirement of 
water entitlements that governments have 
made available for consumptive use could 
undermine the aspirations of First Nations 
people and the viability of rural communi-
ties. Markets dominated by commercial 
users or a small number of large conserva-
tion nongovernmental organizations can 
also prioritize tangible ecosystem goods at 
the expense of intangible ecological and 
cultural services (6). 

To include nonuse forms of value, 
decision-makers must deliberate with 
stakeholders who have noncommercial 

interests in the resource area, which 
includes First Nations’ cultural, social, 
and economic interests. Environmental 
markets can be better served if they are 
underpinned by democratic processes, 
such as thorough public deliberation, so 
stakeholders perceive them to be legiti-
mate and equitable (4). Nonuse rights are 
no exception.   
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Protect elephants 
from tuberculosis
Both African elephants (Loxodonta afri-
cana) and Asian elephants (Elephas maxi-
mus) are Endangered (1, 2). About 415,000 
African elephants, including both savanna 
and forest elephants, remain on the African 
continent (3); fewer than 48,000 Asian ele-
phants remain globally (4). Poaching for the 
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Efforts to conserve Australia’s Murray-Darling Basin have been undermined by commercial interests.
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ivory is the main cause of rapid decline 
in population of African elephants (3), 
whereas the survival of Asian elephants is 
also threatened by habitat fragmentation 
and human-elephant conflict (5). In addi-
tion to these challenges, tuberculosis (TB) 
has emerged as a potential threat to both 
African and Asian elephants. 

TB in elephants is mostly caused by 
Mycobacterium tuberculosis, a human 
form of TB that can be fatal in elephants 
(6), and by M. bovis, a form of TB that 
infects bovine species (7). TB has been 
widely reported in captive elephants 
globally (7). In some countries, captive 
elephants are treated with anti-TB drugs, 
but there are no tools to confirm whether 
the TB treatment is successful. The 
elephants’ thick skin makes taking x-rays 
difficult (7). Captive elephants in range 
countries intermingle with wild elephants 
in protected areas during grazing in pas-
ture, elephant rides, and other activities, 
providing an opportunity for TB trans-
mission at the captive-wild interface. 

Since 2014, M. tuberculosis infection 
has been reported in five wild Asian 
elephants from Sri Lanka and India (7). 
More recently, TB has been confirmed in 
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free-ranging African elephants in Kruger 
National Park in South Africa, one of 
which was infected with M. tuberculosis 
(6) and two of which were infected by M. 
bovis (8). The bovine TB cases could be 
evidence of spillover transmission, given 
that it has been reported in more than 24 
wildlife species in the park (9). The long-
term effects of TB in elephant populations 
remain unknown, but in African buffaloes, 
bovine TB affects both survival and fecun-
dity in adults and has reduced the rate of 
population growth (10). 

Surveillance and monitoring of TB 
in wild elephants are challenging (11), 
and the currently available methods for 
diagnosing TB in captive elephants are 
difficult to use in wild elephants due to 
challenges in sample collection. Given 
the multiple potential routes for trans-
mission and the negative effects seen in 
other species, it is imperative to design 
early diagnostic tools and to increase the 
surveillance of TB in these species using 
serological, bacteriological, and molecular 
techniques. Genomic studies of the TB 
isolates in elephants can clarify transmis-
sion patterns and sources of infection of 
TB in elephants. To help conserve these 

endangered elephant species, we must 
minimize the threats they face.
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