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Historical reconstruction of croplands:

Kees Klein Goldewijk
Navin Ramankutty
Julia Pongratz

Erle C. Ellis

Backcasting from 2000 land cover

Population estimates
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Cropland distribution AD 1500 according to Pongratz et al. 2009

Data from Pon 4§ 7z, J., Reick, C., Raddatz, T. and M. Claussen 2009 A reconstruction of ¢
global agricultukgk areas and land cover for the last millennium*Global Biogeochemical
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The HYDE 3.1 spatially explicit database
5 grid % -~ of human-induced global land-use

change over the past 12,000 years
\ADM Kees Klein Goldewijk*, Arthur Beusen, Gerard van Drecht and

Martine de Vos



Quantitative
historical records:
"The Chinese Model”

>thods.

River

[~ 7| Provincial boundary {'--.r‘/
“ = in Qing Dynasty e

Reclamation ratio

] e
e = >
0.0-0.1 L""HS o
£ q‘?,\ ¢

0.1-02 > :
0.2-0.3 2‘ V‘\"\-\ '
0.3-0.4 :
B 0.4-05
. 0506
B 0.6-0.7 ¢
B 0.7-0.8
B 0509

1940

b [

1980

Ratio of cropland area
H06-1
0206
00102
M 0.05-0.1
W 0-0.05




2th

—— —

=
-
»
F =
.
-
I 2n 1072 1000 &IOS U b S8 v n
— River
" Lakes in Qing Dynasty

[~ 7| Provincial boundary
“ = in Qing Dynasty

Reclamation ratio
]
0.0-0.1 ‘,.lv \\"\S"ﬁ
0.1-0.2 '
0.2-0.3
0.3-0.4
B 0.4-0.5 )
B 0.5-06
B 0.6-0.7 €
B 0.7-0.8
I 0.8-0.9

1990

Ratio of cropland area
H06-1
1 02-06
00102
M 0.05-0.1
W 0-0.05




Quantitative treatment of pollen analyses:
REVEALS

M.-J. Gaillard!, S. Sugita? et al.: Holocene land-cover
reconstructions for studies on land cover-climate feedbacks
Climate of the past, 6, 483-499, 2010
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DATA SCALE TIME |STRENGTH/
WEAKNESS
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Qualitative archaeological and historical data:
Mapplng gIobaI agrlcultural _hlstory

Legend

landuse
<all other values>
LANDUSE2

:] A. Nomadic Herding
(:] B. Livestock Ranching

[ ] c. shiting Cultivation
D. Rudimentary Sedentary Tillage

G. Commercial Plantation Crop Tillage
- H. Mediterrean Agriculture

I. Commercial Grain Farming

J. Commercial Livestock and Livestock farming

K. Subsitence Crop and Livestock farming

L. Commercial Dairy Farming

M. Specialized Horticulture



Historical statistics — where available
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Archaeological dat
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~
North/Amerncan Agrculture

ca. 1500

. Intensive Woodland

. Intensive Riverine

C] Wetland Reclamation

. Canal Irrigation

C] Hillslope Terracing

| C] Channel Bottom
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Global category

1 Pastoralism, ranching
2 Husbandry of nondomesticated plants
3 Extensive or undifferentiated farming
4 Permanent fields

5 Mediterranean complex

5 Meso-american complex

- 7 Intensive farming with rice

- 8 Oases
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Global category

1 Pastoralism, ranching
2 Husbandry of nondomesticated plants
3 Extensive or undifferentiated farming
4 Permanent fields

5 Mediterranean complex

5 Meso-american complex

5 Mixed farming

- 5 Taro complex

- 7 Intensive farming with rice

- 8 Oases
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legendbrewer

<all other values>

-

\Global_category

1 Pastoralism, ranching

2 Husbandry of nondomesticated plants

3 Extensive or undifferentiated farming ~~—=

4 Permanent fields
- 5 Mediterranean complex
- 5 Meso-american complex

- 5 Mixed farming
- 5 Taro complex
- 6 Intensive farming

- 7 Intensive farming with rice

- 8 Oases

AD 1000
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Global_category
1 Pastoralism, ranching
2 Husbandry of nondomesticated plants
3 Extensive or undifferentiated farming ~~—=
4 Permanent fields

- 5 Mediterranean complex

- 5 Meso-american complex

- 5 Mixed farming
- 5 Taro complex
- 6 Intensive farming

- 7 Intensive farming with rice

- 8 Oases

AD 1500
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\Global_category

1 Pastoralism, ranching
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4 Permanent fields
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Land cover AD 2000



1800 to 2000 dramatic expansion not
accounted for in HYDE
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How droe HYDE tell the same story?
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Main differences to the backcasting

e Precolumbian farming in the Americas ignored by
backcasting

e Expansion in eastern Russia and NE China concentrated
to late 19th century and later — not a slow process as in
HYDE

e Outer rice deltas colonised only in the late 19th century
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