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Global terraced landscapes: long history,
worldwide distribution and cultural diversity

il | M e -
urtefiace SY§t8h1 Nogthrguperica
i i v 'MF;

.

Number of reported articles = 1-5 « 5-10 ® 10-15 ® 15-20 @ 20-40

Fig. 1. Worldwide
the World Heri
important h

2. (Note: the most representative ancient terrac ross the globe were especially extracted in both the left and right sides of the figure, based on
d Nations Educational, Scientific and Cultural O zation) and GIAHS (Globally Important Agricultural Heritage Systems) as well as some other
inli . They were used for disti ing ancient terracing ices from modern terraces.)

Wei et al.,2016, Earth-Science Reviews




World-wide terracing: From ancient history
and arts to modern science

Many ancient Chinese books have recorded terraces in different names
and ways at least over 3500 years ago.
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So, Why world-wide terracing?
Global DEM map
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Why terrace?
Land and Environmental Degradation induced by
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World-wide terrace: From ancient history to
modern science

More than 100 yrs ago, scientists have
already caution about the role of
terraces and tree plantings on erosion

control from economic geographical
I] AAAS aspects.
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World-wide terrace: From ancient history to
modern science
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| o - Terracing practice increases food security and

Meeting global food needs requires strategies for storing rainwater and retaining . . i .

soil moisture to bridge dry spells, urge Johan Rockstrém and Malin Falkenmark. m |t|g ateS Cl | mate Ch a ng ein E ast Afnca

1 SUB-SAHARAN WATER BALANCE

Crops consume less than one-third of rainfall in May 11,2016
semi-arid regions. Up to half of the water
evaporates directly from the soil. The rest runs
off the surface or recharges groundwater.
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Soil and Water conservation
measures (Fanya-juu Terraces)

Farmers build fanya-juu terraces to increase yields. The resulting soil and water conservation also increases
soil organic carbon. Image: Saiz et al. 2016 Geoderma.
(view original)

Terraced fields in the Simien Mountains, Ethiopia, help to conserve soil moisture.



Terracing as a key micro-landform reshaping
technique to modify slope topography

Slope site Terrace site
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Microtopography Recreation Benefits Ecosystem Restoration
Wei Wei,*'* Liding Chen,f Lei Yangﬁ F. Fred Samadani,* and Ge Sun®
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@ Terraces In the Loess Plateau of China

Zig terraces .
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Great contributions of terracing: based on In situ
measurements and large-scale evaluation

The Loess Plateau
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(1) terracing: runoff and erosion reductions

3.0 25 4 0.04 0.04 0.04
Sl == Slope
J - -lope ™ terrace
251 = terrace 2.0 1
3 0.03 0.03 0.03 -
21 38% 32% 82.6%
181 77.8%
. 5. 0.02 - 002 002 -
10 62.9%
1.0 1
il 0.01 001 001
05 ~
0.5 s
~ <
€ o0l 0.0 0 9 \mam 0.0 _ _ 0 _ ‘ .
B Caraganatlevel bench arborvitae+fish-scale pit apricottlevel ditch 4?; Caraganatlevel bench arborvitae+fish-scale pit apricottlevel ditch
W& t - . < 0.04 | 0.04 0.10
2, erracinag #
528 5 i avirtys- 35 =
« W
3.0 - 0 0.08
2.0 4 0.03 84'7/0 0.03
61% 18% S
0.06
B & 20 0.02 0.2
0.04
1.0 2] 15
0.01 0.01 0/
10 1 0.02 76.3%
05 - 44
05 -
000 , om0 000 R
e . r . . e arborvitaetzig terrace Chinese Pine+fish-scale pit Chinese Pine+zig terrace
arborvitaetzig terrace Chinese Pine+fish-scale pit Chinese Pine+zig terrace

Terracing can greatly reduce soil and water loss, and the efficiency of erosion control is more powerful.
Compared to slope, mean sediment reduction rate reaches 73%, while runoff reduction is 42%.

Yu and Wei*, et al., Journal of Soils and Sediments
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Water reduction rate (%)
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(2) Terracing: soil water retention

Soil moisture
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(3)Terracing: improving soil quality
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Compared with steep slopes, terraced sites can reduce soil loss

1.0 4

and increase soil particle accumulations, thus helps to improve

soil quality and fight against land degradation.
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Feng and Wei* et al., 2020 Journal of Environmental Management
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(4) terracing : benefits carbon sequestration
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(9) biodiversity conservation and food security

Taking the Shexian drystone terraces as a example

Terrace construction in Shexian of Hebei Province
during ancient time

http://travel.sina.com.cn/domestic/news/2017-06-15/detail-ifyhfnqa4206168.shtml



(9) Terracing: biodiversity and food security

The system has rich diversity of agricultural species and crop varieties

The agricultural crop species which were still cultivated and managed in the system: 26
families, 57 genera, 77 species and 171 farm varieties.

Fructus forsythice Radi buplewi
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(6)Terracing: historical and spiritual motivation

hina :Chen Yonggui and DazhaiTERRACES
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(I)Terracing: rural economy and development

The local government calle on 0
construct 100 million MU terraces for =
accelerating the local rurual economy.
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Terraces with traditional Chinese medicine plants increase
economic value and enrich the local farmers.
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(8) Terracing: Culture heritage and esthetic values
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(8) Terracing: Culture heritage and esthetic values

O Diversified Agri-and local traditional cultures

Festivals and customs of local Bali's UNESCO World Heritage Site
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Jatiluwih Rice Terrace makes is part of a Bali's UNESCO World Heritage Site
known as the Cultural Landscape of Bali Province: The Subak System as a
Manifestation of the Tri Hita Karana Philosophy.
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W(9) TERRACING: archaeology value

s : ARTICLES
eCOlogy & eVO]-l]-t lon https://doi.org /10.1038/s41559-020-1278-3
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Multidisciplinary evidence for early banana (Musa
cvs.) cultivation on Mabuyag Island, Torres Strait

Robert N. Williams @', Duncan Wright 2, Alison Crowther @34 and Tim Denham{®?

From Liao Dynasty
00 yrs ago

Multiproxy archaeaobatanical analyses (starch granule, phytolith and microcharcoal) at
Wagadagam on Mabuyag Island, Torres Strait, Australia, document extensive, low-intensity forms of plant management from at
least 2,145-1,930 cal yr er and intensive forms of cultivation at 1,376~1,293 cal yr er. The agricultural activities at 1,376~1,293 cal
yrep are evidenced from terrace construction, banana (Musa cultivars) cultivation and dramatic transformations to the local
palaeoenvironment. The robust evidence for the antiquity of horticulture in western Torres Strait provides an historical basis
for understanding the diffusion of cultivation practices and cultivars, maost likely from New Guinea. This study also provides a
methodological template for the investigation of plant management, potentially including forms of cultivation that were prac-
ticed in northern Australia before European colonization.




However, we do not know how terraces distribute at different spatial scales,
which is
We used meta-analysis and data-mining methods to check

how many formal publications and local un-published materials related with terracing,
and thus can better capture the recorded terraced sited in China and the whole world.
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The meta-analysis approaches were used to detect national
terrace distribution and their roles in erosion control, soil water
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# The average runoff and sediment reduction were 51.7% and 51.1%,

# water conservation benefit is 18.1%, and crop yield increase 57.0%

Terracing increased SOC sequestration by 324% on average in China
Chen and Wei*, et al., 2020, Science of the Total Envimnment]




A0 M terrace mapping in China using Landsat 8
imagery and digital elevation model based on

the Google Earth Engine
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Mapping terraces in the Loess Plateau based on DEM and land use data

Extraction model and validation Visualization of spatial terrace pattern in 1990-2020

Datasets Decision Tree model Results and analysis
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Exploring the effects of terracing on grain production on the Loess Plateau

Terrace pattern in 1990-2020
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Grain production pattern in 1990-2020
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Long-term terrace pattern change and ecosystem service response at provincial scale
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J

accounting for 35% and 32%, respectively.
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1-m High-Resolution terracing mapping using Object-Based Image Analysis
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(i) Data collection: field samples, satellite imagery, and DEM were collected during the preparation stage in summer 2020, including 6400 samples.

(i) Terrace extraction: a specialized method was used to extract non-terrace information, minimizing confusion between terraces, grassland, and forests through
segmentation, stratification, and extraction.

(i) Result validation: Google Maps, statistical data, and field samples were used for validation

(iv) Result: The product had a 1-meter spatial resolution and achieved over 95% accuracy in both sub-regional and overall classifications.

Chen and Wei*, 2023 in review



10-m resolution land use and terrace mapping
of hilly and gully regions in China

China-Terrace 2020
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Challenges: terrace abandonment and collapse

The security and sustainability of terracing
--many processes, services and eco-hydrological effects remain unclear

How the performance of terracing with or without diverse vegetation
coverage on ecosystem and its functions?
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History of the World Congress on Terraced Landscapes

| Themo of thocongress | _when | ____where ____

First Inheriting and Developing 2010. 11 Honghe county,
Yunnan, China
Second —= 2014. 05 Cusco, Peru
Third Choosing the Future 2016.10 ltaly
Fouth Rechanting terraces 2019. 03 Spain
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The International Terraced Landscapes Alliance (ITLA) was established in Yunnan of China in 2010.

ITLA logo
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