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气候变化与设计应对

2012 年“桑迪”（Sandy）飓风袭击了美国东部人口

最密集的地区，位于纽约湾入海口处的斯塔腾岛（Staten 

Island）遭遇了重大的人口伤亡与公共财产损失。这场

风暴成为美国历史上最“昂贵”的气候灾害之一，彻底

颠覆了当地居民对此类灾害的认知。许多气象学者推断

“桑迪”的升级与全球气候变暖趋势相关，纽约附近海

平面上升以及大西洋平均温度的升高，致使“桑迪”受

到更加温暖的墨西哥湾流“助力”，从而以极度凶猛的

势头登陆。

事 实 上， 早 在 1969 年 伊 恩· 麦 克 哈 格（Ian L. 

McHarg）在《设计结合自然》中就对纽约斯塔腾岛自

然演进过程做了详尽分析，并依据分析来确定土地利

用的适合度，评估了如遭受洪水淹没、飓风袭击的风

险性等发展限制因素，保证制定最合适的土地规划以

提高土地的价值。然而，当地政府在开展城市规划实

践时并没有将这些研究结果纳入考虑范围。40 多年后

的“桑迪”飓风以一种残酷无情的方式验证了麦克哈格

生态规划思想的宝贵之处，岛上受飓风影响最大、受灾

最严重的区域恰与麦克哈格划出的“不适宜城市发展”

的区域高度重合。

越来越多的沿海地区正在遭受全球气候变化及海平

面上升所带来的威胁。在亚洲，农业与经济发展富饶的

越南湄公河三角洲向集约化农业生产领域转变，集约单

一的虾养殖产业致使当地一半以上的红树林生态系统逐

步恶化，天然森林、湿地和其他自然栖息地明显减少，

大规模的蓄滞洪区损失，上游地下水超量开采造成的

地面沉降以及海平面上升增加了沿海区域的洪水风险，

连续的海岸线受到侵蚀，海水倒灌等生态问题给区域应

对气候变化带来极大的挑战。据英国自然资源与环境部

推测，到 2100 年，该地区 1/3 以上的面积可能被海洋所

吞噬。

尽管并非所有的国家和地区都将面临亚特兰蒂斯式

的沉沦遭遇，现阶段的人类文明也并不会因为气候变化

而在宇宙中转瞬即逝。但是，人类赖以生存的地球环境

与气候条件正在日益恶化，自然灾害带来前所未有的威

胁，干旱、山火、洪水、极端气温事件等频发。震惊世

界的亚马孙雨林与澳大利亚丛林火灾敲响了环境恶化的

警钟，联合国最新报告数据显示，在过去 20 年里，与气

候相关的灾害数量发生频率几乎是 1980—1999 年期间的

2 倍，如果极端天气在未来继续以此水平增长，终将导

致生物多样性和生态系统的崩溃。

气候变化给全球城市可持续发展带来严峻的挑战，

各国都在寻求行之有效的新理念和新策略。在城市或区

域尺度下，通过一系列基于自然系统的解决方案，各种

应对气候变化的倡议、战略项目被提出、讨论和实施。

“桑迪”飓风肆虐之后，纽约政府开始实施一系列韧性规

划策略，包括不断更新气候风险评估预测，及时响应气

候变化系统，突破行政区划界限开展雨水花园、透水铺

装、屋顶绿化、污水处理等措施，并确保电信网络、水

库大坝等关键基础设施服务在紧急情况下的连续性，加

快服务在中断后的恢复速度。越南为了扭转海岸侵蚀，

优先保护现有的红树林，将水产养殖和红树林系统可持

续地结合起来，实现农作物 – 鱼类养殖多样化和综合的

林 – 虾养殖模式，促进土地和水资源综合利用，自然与

集约农业“成功”合并。英国“绿色革命计划”、芝加哥

中心区的“脱碳规划”、中国的“低碳城市”规划也在

应对气候危机方面迈出了显著的一步。在此基础上，越

来越多的学者和设计师正在不断尝试探索韧性城市、生

态都市主义、开放循环、适应性生态设计等新的理论和

实践框架，成为积极应对气候变化的倡导者、引领者和

实践者。
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Climate Change and Design Response

The hurricane named “Sandy” swept over the most densely 
populated area in the east of  the US in 2012. As a result, Staten 
Island at the estuary of  the New York Bay suffered catastrophic 
personal injury and death and public property loss. The hurricane 
became one of  the “most expensive” climatic disasters along 
the US’s history and subverts the local residents’ understanding 
of  disasters of  this kind. As estimated by many meteorologists, 
the escalated “Sandy” is related to the global climate warming 
trend. The rise of  sea level near New York and Atlantic’s average 
temperature made “Sandy” land more furiously with the help of  
Gulf  Stream.

The natural evolution of  the New York’s Staten Island 
was analyzed elaborately in Design with Nature  published by 
Ian L. McHarg in 1969, who also determined the fitness of  land 
use based on the analysis, evaluated the risky factors restraining 
development such as flooding and hurricane attack to ensure 
coming up with the most proper land planning to improve land 
value. However, all these research results were not considered by 
the local government while developing urban planning practice. 
“Sandy”, a cruel hurricane that happened 40 years later, fully 
manifests the value that Ian  L.  McHarg’s idea of  ecological 
planning brings. The region that was influenced and damaged 
most severely on the island highly coincides with the region “not 
suitable for urban development” claimed by Ian L. McHarg. 
An increasing number of  coastal areas have been exposed to 
the threats ascribed to the global climate warming and sea level 
rise. For instance, Asia’s Mekong Delta (Vietnam), which boasts 
developed agriculture and economy, has made transformation to 
the intensive agricultural production. The intensive and single-mode 
shrimp breeding industry has deteriorated over half  of  the local 
mangrove forest ecological system. The dramatic reduction of  the 
natural forest, wetland and other natural habits, heavy loss of  store 
floodwater area and over-exploitation of  the upstream underground 
water have resulted in the surface subsidence and the sea level rise, 
which further intensifies the risks of  flood in the coastal region. 
The ecological problems such as the erosion of  continuous coastal 
line and sea water encroachment have brought great challenges for 
the region to cope with climate change. As predicted by the UK’s 
Department of  Natural Resources and Environment, more than 
1/3 of  this region might be covered by the sea by 2100.

Although not all the countries and regions will die out in the 
future as Atlantis did, and human civilization in the current stage 
will not disappear soon in the universe due to climate change, it 

cannot be denied that the environment and climate of  the earth, 
where humans exist, have been deteriorated gradually and the 
threats brought by natural disasters, such as drought, mountain 
fire, flood, extreme temperature, etc. occur frequently. The world-
shaking Amazon rainforest and Australia’s forest fire disasters have 
sounded the alarm of  environmental deterioration. According to 
the UN’s latest data report, the occurrence frequency of  climate-
related disasters over the past two decades is twice higher than the 
period from 1980 to 1999. If  the extreme weather conditions still 
increase with such a speed, the biodiversity and ecological system 
will be totally destroyed. 

Climate change has brought tough challenges for the 
sustainable development of  cities around the whole world. Each 
country racks its brain to bring forth some effective new ideas and 
strategies. The initiatives and strategic programs of  coping with 
climate change via a series of  natural system-based solutions within 
the range of  a specific city or region have been proposed, discussed 
and implemented. The New York Administration implemented 
a series of  tough planning strategies upon the occurrence of  the 
“Sandy” hurricane, including updating the climate risk assessment 
and prediction constantly, sending timely response to climate 
change, taking the measures such as rainwater garden, permeable 
pavement, roof  greening and sewage treatment across administrative 
regions, ensuring the continuity of  key infrastructure services under 
emergency cases such as telecom network, reservoir and dam, and 
accelerating the recovery speed after interruption. To improve the 
coastal line erosion, Vietnam gives priority to the protection of  the 
existing mangrove forest, realized the diversified and comprehensive 
forest-shrimp breeding mode by combining aquaculture and 
mangrove forest system, promoted the comprehensive utilization 
of  land and water resources and combined natural and intensive 
agriculture successfully. Dramatic progress has been made to coping 
with climate crisis thanks to the UK’s “Green Revolution Plan”, 
“Decarburization Planning” of  Chicago downtown area and China’s 
planning of  “Low-Carbon Cities”. On the basis of  the above, an 
increasing number of  scholars and designers are trying to explore 
the new theories and practice frameworks such as tough cities, 
ecological urbanism, open circulation, adaptive ecological design, 
etc., who endeavor to advocate, lead and practice the ways to cope 
with climate change actively.
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