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“Loess is very resistant to
erosion under vegetation
cover but readily erodible
without it. ... [U]nder
forest or grass cover, slope
and rainfall intensity have
relatively little effect on
soil erosion” (Ren and
Zhu, 1994).



Shi Zhangxing et al., “Changes in Sediment Yield of the
Yellow River Basin of China During the Holocene” (2002)
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Table 2 - Changes in forest adrea of the Loess Plateau across time®

Time

West-zhou N-S dynasty Tang and Song Ming and Qing 1949 1988 1998
(1066-771 B.c.) (420-589 a.n.) (618-1275 a.n.) (1368-1911 a.n.)

Area (x10° ha) 320 25.0 20.0 8.0 3.7 4.5 5.9
Coverage (%) 53 40 33 15 6.1 7 9.5

@ About the forest cover, it is a contentious issue. Some of historical literatures, e.g., Shi et al. (1985) as cited by this paper, show a vast forest
cover on the Loess Plateau during historical periods. And some geological records, such as pollen (L1 et al., 2003), indicate that dense forests
have never existed in the loess Yuan area (the plain area) since the late Pleistocene. But both historical literatures and geological records
proved that vegetation coverage declined in all ages. Here, we use historical records because we think pollen as evidence is relatively sparse.

He Xiubin: intense loess plateau soil erosion transpired in three phases: starting around
7500 BP with the rise of agriculture, around 200 BCE-O CE during the Western Han, and
starting around 1000 years ago in the Northern Song. “Serious accelerated soil erosion
has occurred during the last 2,500 years because of man-induced devastation of
vegetation and other anthropogenic disturbance of the environment.”
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The Tangut Xi Xia and the Khitan Liao came to power in the tenth century during an era of
Chinese disunity. The Song state, established in 960, came to treaty terms with Liao in 1004 and

established diplomatic relations and a clear border. That never happened with Xi Xia; war broke
out in 1038 and lasted seven years.



Song Strategy on the Loess Plateau

 1041: 34,000 horses and 155,600 people from 670 tribes. 32,580 imperial soldiers in 20
battalions, 900 additional battalions of provincial troops and militias. 1044: 500 imperial
battalions, 500,000 troops. 300,000 Xia cavalry. (McGrath, “Frustrated Empires” in Battlefields Real and Imagined)

* A defensive strategy, a massive fort and wall building campaign in 1040, another in 1042 to
“fill in the empty spaces.” The war ended in a stalemate, cavalry versus forts.
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FIGURE 3.6

Loess Plateau Settlement
Geography. This series of maps
depicts the dramatic expansion
of settlementinthe Ordos
between (a) the middle ofthe
eighth century, (b) the middle
of the eleventh century,and (c)
the early twelfth century at the
conclusion of the fortification
campaign on the Xi Xia frontier.
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The Song timber industry, Ming
Great Wall fortification, and Qing
forestry and farming all put
additional pressure on Loess
plateau landscapes, though Yuan
colonization and late Ming
droughts and rebellions relieved
those pressures.
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 Middle Course Data: Units below county rank in the Historical

Atlas of China (" [E JJ7 2 Hi & £E), units above country rank
from the China Historical GIS.

* Floodplain Data: from 62 lists and tables spread across ten
Chinese publications such as The Yellow River Annals (3 7]
%< ), georeferenced and coded by event type. 3,754 unique
events including 1,645 floods and course changes.

TABLEA.I v Jupyter Final Notebook Last Chesipeint: 19 misutes age lansaved ehanges)

Contextual Data in the Tracks of Yu Digital Atlas
Category Source

China Historical GIS Historical Counties and Prefectures®

Lakes and Open Water Harvard ChinaMap

Rivers China Rivers Sorted by Basin®

Historic Courses of the Grand Canal Harvard ChinaMap

Basemap Ancient World Mapping Center, Natural
Earth, NASA SRTM

Vegetation Harvard ChinaMap (2000)

Historical Courses of the Yellow River ~ Chen Yunzhen!

3 ovonts_okd_name_p places_o_lithe places_on the pleces_curment b places hx Stie  ploses i1

FIMAEMENEN
tle

Dynasties and Reigns Wikipedia -

' . 3 urd 15 & Food " ¥ uij«’”‘l‘
Mountain peaks and passes Harvard ChinaMap s
Ecosystems World Wildlife Fund L L) B e
Moisture Index Monsoon Asia Drought Atlas®

Sedimentation Rate Xu Jiongxin WS EAA TR

2)
Historical Census Data HarvardChinaMap

“Fairbank Center et al., “China Historical GIS”

®Berman, “China River Basins”

“Horne, “Map Tiles”; NASA, SRTM.

dChen, “Course Change Shapefiles” Thank you to Chen Yunzhen for sharing this data with me
and allowing me to use it.

Cook et al., “Asian Monsoon Failure and Megadrought.” Thank you to Amy Hessl for prepar-
ing this data and discussing it with me.

Shen Yi 214 (1901—1980): A
prominent civil engineer, Director of
the Yellow River Conservancy
Commission in the 1930s, Nanjing
mavyor in the 1940s, editor of the
Yellow River Annals.



Box Al
A Query to the Tracks of Yu Digital Atlas

This generic query combines the events, places, places to events,
event types, floodplain geography, and an arbitrary point and buffer. It
generates all information about places that were affected by an event
of a certain type, between an arbitrary number of years, and within a
set distance from a point. Users need simply input the years, distance,
and point values of interest into a function call. The final notebook
contains more than five hundred such queries and calls, with each
individual query capable of being styled and adjusted as needed.

def makeManInfoCount(startdate, enddate, category, area):
sql ="
SELECT
c.events_id,
c.w_date,
c.events_type,
d.type,
c.events_old_name_c,
c.events_old_name_p,
c.places_c_title,
c.places_en_tite,
c.places_current_loc,
c.places_hz_title,
c.places_py_title,
c.places_id,
c.geom
FROM
(
SELECT
a.events_id AS events_id,
a.w_date,
a.type_c AS events_type,
a.old_name_c AS events_old_name_c,
a.old_name_p AS events_old_name_p,
b.c_title AS places_c_title,
b.en_tite AS places_en_tite,

Box A.1 (continued)
b.current_loc AS places_current_loc,
b.hz_title AS places_hz_title,
b.py_title AS places_py_title,
b.geom AS geom,
a.place_id AS places_id
FROM
(
SELECT
events.old_name_c,
events.old_name_p,
places_to_events.place_id,
events.type_c,
events.w_date,
events.id AS events_id
FROM
events
LEFT JOIN places_to_events ON events.id = places_
to_events.event_id
WHERE
events.id IN (
SELECT
events_to_type.id
FROM
events_to_type
JOIN event_types ON event_types.ch_title =
events_to_type.type_c
WHERE
event_types.en_cat = {category}
GROUP BY
(events_to_type.id)
)
)a
LEFT JOIN (
SELECT
places_to_events.place_id,
places.c_title,

This generic query combines events, places, places-to-events, event types, floodplain geography, and an arbitrary point and
buffer. It generates all information about places that were affected by an event of a certain type, between an arbitrary
number of years, and within a set distance from a point. The final Jupyter Notebook contains more than 500 such queries.

We have reached the limit of relational database logic and we plan to restructure the data into a graph database comprised
of nodes, edges and properties prior to releasing it publicly. Ryan M. Horne is my collaborator in this work.

places.en_tite,
places.current_loc,
places.hz_title,
places.py_title,
places.geom
FROM
places
LEFT JOIN places_to_events ON places.id = places_
to_events.place_id
WHERE
st_intersects(
places.geom,
(
SELECT
ST_Union(
ST_Buffer({area}.geom :: geography, 180000)::
geometry
)
from
{area}
)
) = true
) b ON a.place_id = b.place_id
WHERE
a.w_date BETWEEN {startdate}
AND {enddate}
)c
JOIN (
SELECT
event_types.type,
events_to_type.id AS event_id
FROM
events_to_type
JOIN event_types ON event_types.ch_title = events_to_
type.type_c
WHERE
event_types.en_cat = {category}

Box A.1 (continued)
)d ON c.events_id = d.event_id
GROUP BY

c.events_id,

c.places_c_title,

c.places_en_tite,

c.places_current_loc,

c.places_hz_title,

c.places_py_title,

c.places_id,

c.w_date,

c.events_type,

c.events_old_name_c,

c.events_old_name_p,

d.type,

c.geom

ORDER BY

c.w_date ASC=""format(startdate = startdate, enddate =
enddate, category=category, area=area)
dfManinfo = pd.read_sql_query(sql, cnx)
return dfManinfo
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FIGURE 1.11

Historical Floods around
Kaifeng. Kaifeng, the major city
of the floodplain and sometimes
animperial capital, lay in the
middle of the flood region.
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FIGURE 1.12

A Timeline of Historical Floods
around Kaifeng. Around Kaifeng,
as everywhere else on the
floodplain, the turn of the first
millennium of the Common Era
marked the beginning of the
disaster era.




FIGURE 1.2 —— %5 Yoo Mown
Breaches as a Percentage [ Breaches Ratio

of Disasters. Until the tenth 100 1
century, when levee building
began in earnest, there were few

disasters on the floodplain, and o
few of those that did occur were

recorded as levee breaches. g 20
From the tenth century onward,

historical sources report 40
disasters on a near-annual basis,

and half or more of all reported i~
disasters were breaches.

Figure (a) depicts attested

Ie'veebreachesontheYeIIow '\Qp S S PP D P LSO \&0 <\0 &5 \‘\0 @9 ,\,\o
River as a percentage of all Year

recorded disasters. Waterworks
management was rare until the
ninth century, and itincreased

Ratio

—— 25 Year Mean
to near-annual frequency only B eoches Rallo
in the seventeenth century. i
Figure (b) depicts repairs asa
percentage of all recorded events
of waterworks management. o
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FIGURE 4.2
Events and Moisture Levels,
1300 to 1911 Until the seventeenth
century, the rate of attested
management events and the
rate of reported disaster events
tracked fairly closely to one
another, with the number of
management events consistently
below the number of disaster
events. That relationship
changed dramatically in the
late seventeenth century, the
beginning of more than a century
of vigorous infrastructure
development that successfully
suppressed flood rates. The
moisture timeline and the event
timeline are not related during
these centuries.
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FIGURE 4.17

Hongze Lake Terrain and
Events, 1268-1911. Management
and disaster events varied in
intensity along the Yellow River
north of Hongze Lake between
(a)1368 and 1468, (b) 1468 and
1568, (c) 1568 and 1668, (d) 1668
and 1768, (e) 768 and 1868, and
(f) the end of the Hongze Lake
system between 1868 and 1911,
The river runs just to the north
of Hongze Lake. The Grand
Canal skirts the easter edge of
Gaoyou Lake, passing through
Huaian before entering the
Qingkou infrastructure network
4t the northeastern perimeter
of the lake and then paralleling ( .
the Yellow River. The Huai River G i o s oI gt . ) *fusianFu
enters Hongze Lake fromthe

~
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FIGURE 4.18

The Evolution of Hydrological
Architecture around the
Qingkou Confluence. The major
featuras of the confluence of
Hongze Lake, the Yellow River,
and the Grand Canal wara tha
Qingkou passage, Gaojiayan
Dam, and various watarcoursas.
Although construction of the
Qingkou system began in the
Ming era, it did not reach full
buildout until the eightaenth
century. Thesa images depict tha
Qingkou confluence at (3) prior to
the fourteenth century, (b) 1776
and (c) 1854, Basad on Zhang et
al., "Qingkou Complax,”

HOMNGZE LAKE
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FIGURE 422

Ratio of Repairs to New
Construction, 1300-1850.
Watershed management not
only changed in magnitude
during thefinal centuries of river

management; the characteristic
activities evolved as well. During
its first century in power, from
the mid-seventeenth century

to the mid-eighteenth century,
the Qing regime promoted new
construction more intensively
than repairs to existing
structures.




B A RTEE

e Gilbert F. White (1942): "floods are
‘acts of God,' but flood losses are
largely acts of man."

* Intensive management of the imperial
floodplain only began in the eighteenth
century, and it ended in the middle of
the nineteenth century.
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Thank you for your time!

Thank you to my collaborators and assistants, especially
Ryan Horne, Kaiqi Hua, Shen Zhifeng, and Shaobai Xiong
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