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Introduction

The sound of friendly chatter mingles with birdsong and the buzz of bees as the sun beats down on the umbrella of tree branches shading the outdoor seating area. The conversation is (of course) about the weather: the surprisingly warm recent days, and the floods of just a few months ago.

The weather is a small-talk opener in many cultures, from pondering whether rain will fall any time soon, as is common in my Australian homeland, to wondering if it will ever stop, as in my current home of the UK. But while we all love to talk about the weather, such conversations are becoming a more serious concern in line with an increasing battering of storms, unusually hot weather or seemingly endless droughts.

It’s important to remember that climate change is an increase in temperature measured over decades, rather than the differences that occur from year to year. Every decade since the 1980s has been warmer than the previous one. This is caused by greenhouse gases, such as carbon dioxide, trapping heat in the Earth’s atmosphere. When the sun’s rays approach the Earth, some bounce off layers in the atmosphere or the surface of our planet and are reflected back into space. Greenhouse gases prevent some of that reflected heat from leaving the atmosphere, trapping it in the way a greenhouse traps the warmth of the sun. This extra heat warms up the atmosphere and oceans, resulting in changes to the Earth’s weather patterns.

For most places, this means that extreme weather events will become more frequent. Regions in the centre of large continents, far from the ocean, may experience more extreme droughts. As the air warms, more water can evaporate from the soil. Drier soil heats up more than wet soil, which further increases the air temperature above it, and this in turn means the air can hold more moisture, evaporating any that is left in the soil. Rain is unlikely to occur under these conditions until the temperature falls or a moisture-laden air mass blows in.

In areas near the ocean, by contrast, more water evaporates from the sea as the temperature rises. When this moisture-filled air moves over land and meets cooler air (such as that in mountains or from an air mass originating close to the poles), all that extra moisture drops out of the air as an intense downpour or storm. The warm ocean air also feeds the energy that builds in tropical storms, including hurricanes, cyclones and typhoons, increasing the force with which they slam the coastlines.

Local climates are also influenced by a range of other factors, including landcover type – forest, grassland, bare earth or cities, for example – and by local terrain, such as mountains, river valleys and plains. The exact changes that each location will experience will therefore vary according to the way local and global weather patterns interact in that particular place. But whatever the historical ‘normal’ climate of any location, it is very likely that more and more extreme weather events will confront us in the future.

While many of us are initially most concerned about the safety of our loved ones and property in extreme weather, our gardens and green spaces can either suffer from or help to mitigate the effects of climate change. Which of these occurs is down to our choice of landscaping and plants. Let me explain.

What climate change means for gardening, and what gardening can do to help

Storms that bring pulses of high rainfall in urban areas can cause flash flooding when the gutters and drains are hit all at once with high volumes of water running off roofs and paved areas. Slowing the speed at which water enters the drains can avoid that sudden rush and prevent flash flooding – and this is where the garden comes in. Diverting even some of the rain from downpipes into water storage can help to reduce the volume of water in the drains. This will be even more effective if the water storage overflows into ‘rain gardens’ with both low and high areas. Water is diverted through the low areas and plants that prefer more moisture can grow there happily, while those that prefer not to have their feet wet can be grown in the higher spots. Rain gardens are also beneficial during drought, since the water is concentrated in the low areas, which remain moist for longer.

Green roofs are another great way to reduce the amount of water that reaches the drains, while also providing insulation for the building against extremes of temperature. In apartment blocks, flat roofs are increasingly being converted into green spaces that capture rainfall while providing recreation areas for the residents. If your apartment or office block has a flat roof, consider asking the building manager if you can start a rooftop garden. Just be sure to consider the weight of both the garden and the waterproofing or you might end up with leaks rather than leeks.

The appropriate choice of plants can also play a role when rainfall is high. Plants that can cope with wet feet will continue growing, whereas others will stop growing and rot away. Since healthy plants take up water from the soil and transpire (lose water into the atmosphere) as part of their growth, they reduce the soil water. Planting large-leaved plants that are happy in boggy conditions will minimize the damage that is caused during a wet season.

Gardens are not only important for averting floods; they can also reduce the effect of hot, dry weather. Perhaps the first benefit that comes to mind is shading. The less direct sun that hits a building, the lower the temperature inside it. Plants also cool the environment through the movement of water. As water evaporates from the leaves, it cools the plant, further buffering the area against heat. A sun-baked area between buildings, for example, can be turned from an oven into a pleasant oasis through the use of appropriate trees and shrubs.

Cities are often several degrees warmer than the surrounding countryside, forming so-called heat islands. This is because concrete buildings absorb heat from the sun and reflect it into the spaces that surround them. Similarly, climate change is increasing the average global temperature and causing more frequent periods of extreme conditions. Some native plant species will not be able to survive at these warmer temperatures or withstand the extreme weather events. If, for our gardens and city spaces, we choose plants that will thrive there, they will reduce the ambient temperature and buffer against weather extremes. Native plants will then be able to grow happily among these protective shrubs and trees.

Hero plants

Each plant species has its own superpowers to help it adapt to its environment, and those that are native to particularly challenging environments have some pretty impressive attributes. Chapter 1 explains how each type of garden superhero differs from the others in its growth and survival strategies. Chapters 2–9 highlight the superpowers of specific plants suited to particular environments, while Chapter 10 explores attractive plants that are adapted to any one of these environments, but that are also edible – the edimentals.

No matter what your climate, increasing plant diversity benefits the diversity of birds and insects and buffers against the impact of climate change. That diversity can consist of both native and sensibly chosen non-native plants, mixing evergreen and deciduous grasses, shrubs and trees. Climate change is increasing the risk that some plants become invasive and that plant pests or diseases spread to previously uninfected locations. This means that to be a responsible, environment-friendly gardener requires thought and consideration. But fear not; there are plenty of people to advise you, including the staff at your local nursery and botanic garden.

Changing the way we think about plants

The word ‘weed’ is falling out of favour as gardeners become more open-minded about the plants they choose. It is used less for a particular, unchanging set of ‘undesirable’ plants than for species that make a nuisance of themselves in a particular place. The most common definition of ‘weed’ today is ‘a plant out of place’; in a formal garden that might include native grasses or the seedlings of trees that will become far too large for the enclosure, whereas in nature reserves it refers to non-native plants, and sometimes those that are encroaching as a result of changes in the management of the reserve. To be defined as such, a weed does not have to be invasive, but plants that become invasive become the worst weeds for gardeners and native habitats alike.

Invasive plants are those that spread quickly and outcompete others. Such plants make efficient use of the various methods of spreading seed: through birds eating the seeds (as with Lantana), then flying away and pooping them out accompanied by a nice deposit of fertilizer ready for germination; using hooks that attach to the fur of passing animals, allowing the seeds to hitchhike; or by producing feather-light seed that floats away on the wind.

Plants can also spread by suckers and runners. Below ground, stems can grow sideways, protected from heat and cold, then send up new shoots next to the parent plant or quite a distance away. Bamboo is a good example of this method. Clumping bamboo varieties tend to shoot close to the parent plant, while spreading bamboos can send up shoots as far away as 9m (30ft). Japanese knotweed (Reynoutria japonica), a major invasive weed in areas of Europe and the USA, behaves in the same way.

Many aquatic species produce new plants from stems that break off and wash downriver. This means that anything planted in a water garden must be treated with great caution. If there is any chance that the garden will overflow into local creeks, canals or rivers, stick to plants that are native to the region.

It is easy to list the features that may result in a plant being considered a weed, but almost every species of plant will have one or more of those attributes, so context is everything. Plants that cannot tolerate frost, for example, are unlikely to become invasive in cold climates where the winters still freeze reliably. Likewise, a plant in a balcony water garden or wildlife pond surrounded by a dry landscape is very unlikely to escape and cause a problem. But if the local climate warms, or floods become more frequent, these plants may become invasive.

Being a responsible gardener

Remembering that diversity is the goal for habitat creation in climate resilient gardens, it’s important to think about the plants we choose. Let’s explore a worst-case scenario: think about the worst weed in your local nature reserve. Chances are it’s a garden escapee – something that was brought in as an ornamental and is now running rampant in the wild. For me, the one that comes to mind is Lantana camara. In eastern Australia this prickly-stemmed, fuzzy-leaved nightmare, spread by birds, is smothering the edges of forests and spilling into grassland. Pulling it out and crushing the leaves releases a scent that is burned into my olfactory memory. In the UK, however, plant catalogues advertise the latest varieties of this member of the verbena family (Verbenaceae). How can this be? The reality is that this native of the American tropics is a benign (and arguably beautiful) cottage-garden plant in the UK, where the cooler climate means it is not at risk of escaping into the wild – for now.

This example is typical. It is impossible to suggest a single list of plants suitable for each environment in every location in the world – and how boring gardens would be if everyone planted the same! In this book, I advise caution where a plant is already considered invasive, and suggest local alternatives. My hope is that this book will provide a larger list of possible plants. To help, while many sections concentrate on a single species, similar species are also mentioned. I hope, too, that understanding the traits that make those plants well adapted to a particular environment will show you what to look for in other plants.

While all this sounds daunting, there are ways of minimizing the risk from invasive plants. Locally native species are often a safe choice and will support diverse wildlife. However, with climate change some of these will no longer be suited to their original locations. Other plants can be grown in pots first to see how they fare, or barriers can be dug into the garden to slow the spread of runners and suckers. Visit local public and botanic gardens to see what grows well in your area and observe what precautions are taken to minimize the spread of plants. Experts there or at a local nursery can also help with non-invasive choices. If you are still in doubt, don’t take the risk; simply choose a different plant.

There are other aspects of being a responsible gardener. If you want to attract wildlife, it’s important to minimize your use of pesticides. Providing safe access to water (explored in Chapter 2) benefits all wildlife, and keeping bird feeders clean avoids them spreading disease, such as bird flu, and parasites among birds.

It’s also important to obtain plants responsibly. Never bring home seeds or plants from abroad, or buy plants online that come from overseas, since they could be carrying the microscopic spores of a disease or eggs of a pest that are not yet a problem in your home area, or they might have been dug up unscrupulously from the wild. Instead, purchase non-native plants from a reputable nursery, which will have followed the appropriate hygiene rules when importing the plants. Never take plants from the wild, as this can disrupt the local ecosystems. Instead, find a native nursery that will be able to supply the seeds or plants ethically.

When it comes to potting mix, go peat-free. Peat is made largely of plant material that has broken down in waterlogged and low-oxygen conditions, producing this fine, soft soil that holds moisture really well. However, it takes thousands of years to form, and fragile heath ecosystems are dependent on it. Instead, buy peat-free potting mixes and support nurseries that avoid peat.

The use of plastic is a big part of gardening today, so minimize it as much as you can. Where possible, use biodegradable pots. It may sometimes be necessary to use plastic – for seed trays, for example – but tough ones will last for many years, while cheap, thin ones will disintegrate quickly into microplastics that will pollute your garden for generations to come. Even better, choose tough products made from recycled plastic.

One much talked-about way of mitigating climate change is to plant a tree. But the most important mantra to remember is: right tree, right place. Many people get nervous about planting a tree in a small garden or close to the house. A giant oak next to the back door might not be the best choice, of course, but there are plenty of small trees that will not encroach on the foundations or underground utilities. Talk to the experts at your local tree nursery or botanic garden. It’s also worth remembering that grassland is another hugely productive wildlife haven. Many butterflies rely on particular grasses as food for their caterpillars – so if wildlife is your interest, think about the creatures you want to attract and focus first on identifying the plants that will help.

We now understand that garden climates are changing, and have an idea of the responsibilities we need to think about. In the pages that follow you will find lots of exciting science, but why should we believe it? Scientists study plants and write up their findings in articles. These articles are then read and criticized by other scientists, and it is only when they pass this ‘peer review’ that these exciting findings are published. I have used these scientific papers to research the pages that follow, and a full list can be found on here. So now let’s learn more about what plants we should consider for the climate resilient garden.
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