

























































































THE ERHAI CATCHMENT FROM THE NINTH TO THE NINETEENTH CENTURY

(Each of 2 branch channels) (0.6) (19.2)
Transfer drinking water [shishui B 7K] 0.2 6.4
Zhang village North Ditch soldiers’ water 1.7 54.4
(Each of 2 branch channels) (0.85) (27.2)
Office water 1.0 32.0
(Each of 2 branch channels) 0.5) (16.0)
Huangpu water 0.8 25.6
(Fach of 2 branch channels) (0.4) (12.8)
Guangbiao excavated ditch water 1.0 32.0
6 Water for Ganghai on Laoren Ditch 0.8 25.6
(Each of 2 branch channels) 0.4) (12.8)
Transfer drinking water 0.2 6.4

Total for 6 apertures, and 15 recipients,
excluding bracketed items: 13.4 428.8

Source : Duan Jinlu, Dalilidai mingbei, p.452.

Note : The metric conversion uses the Qing-dynasty yingzao foot (yingzao chi
B¥ER) of 32 cm. See Qiu Guangming, Zhongguo lidai du-liang-heng kao (A
study of Chinese measures of length, capacity, and weight over successive
dynasties] (Beijing: Kexue Chubanshe, 1992) pp.117-18.

If these data have been interpreted correctly, then Zhou Neng’s village, which
was entitled to about 6% of the total, could find a use for all of it, and thought
it worth a prolonged struggle to get and keep possession of it. There was
evidently already a strategic shortage of water in the easternmost part of Dali
prefecture by Ming times. By ‘shortage’ we do not mean a situation that can
be definedinanyabsoluteway, but a persisting general strongly felt perception
of unmet requirements. This would have been the result of a relationship
between the number of would-be users, in other words population pressure,
the need for water per unit of farmed area, and the efficiency in its use
determined by contemporary farming technology inaneconomically competitive
context. The accessibility of local water resources would likewise have been
determined by that technology, in conjunction with the available financial
means, organizational abilities, and other necessary inputs. It is usually easier,
however, to see the symptoms of this condition than to analyze its precise
causes. Since in rice farming the period when water is critically needed is when
the seedlings are being transplanted, usually the very late spring or early
summer, at the end of the third or in the fourth lunar month in this area, hence
late April and May in the Western calendar, it might also be appropriate to
sharpen this formulation to ‘a strategic seasonal shortage’.

What did the feet and inches mean? Since the weather and hence the
amount of water available varied from year to year, it is reasonable to guess
that these measures determined the horizontal dimension of the inflow
apertures, which were presumably of a standard shape.
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80 Ibid., p.129. A photograph of the rubbing
and a transcription into simplified characters
is on pp.126-9.We are grateful to Professor
Daniels for drawing this inscription to our
attention, and to him and the staff of the
National Library of Australia for providing
us photocopies of this transcription in
unsimplified characters from the Dali
congshu R I FEZE [Collected documents
from Dalil which is for the moment not
available to us.

81 Christian Daniels, fax to M.E. of 3 May
2001.
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This stele from Binchuan provides a background against which to
understand another stele inscription that provides a somewhat similar set of
quotas for the use of water for the Eighteen Streams area on the lower slopes
of the Diancang Range in the economic heartland of the old Dali kingdom.
This second stele was cut some time in the Xuande B {2 reign-period (1426—
35), and survived until some time after 1944, when a rubbing was made from
itin the Dali Library. After this it was destroyed or disappeared.®® The rubbing
is not easy to read in some places, and it is reasonable to suspect that the
numerals for the allocation of ‘shares’ (fen 43, which more often than not
add up to a total of 10 for a given location (chu %), may have been mis-
transcribed in all or most cases where they do not. This may possibly also be
the case for other characters but there is no way of telling. Lexically, fen,
commonly, though not always, carries the sense of ‘a tenth’ or ‘a hundredth’
(or, exceptionally, ‘a sixtieth’ in the case of clock time).

The heading of the inscription speaks of “the water regulations for the
determination of shares between the soldiers and commoner-civilians in a
total of 35 locations on the Eighteen Streams within the passes [guanli BF18
—that is, between Shangguan and Xiaguan] in the Prefecture and Guard of
Dali [Dali fu wei 1,” whereas only 32 locations are separately listed. Two of
the missing places can be accounted for by the subdivision of location 26,
“water from the White Rock Gorge [Baishi jian [543 {f#]]” into 3 components,
one of whose ‘shares’ sums to 10 and the others, as transcribed, to 9 and 7.
It seems likely that the ‘shares’ referred to the time that a sluice gate could
be open, this being another way in which a proportional distribution can be
put into effect in spite of variations in the volume of the downflow from year
to year. Except in specially noted cases, the ‘share’ was probably equivalent
to ‘the right to draw off water during the hours of daylight'. The chief reason
for saying this is the wording of the exceptions: the entry for location 1, “the
West Mountain Gorge at the outflow [hewei Xishan jian {A] &7 L),
does not use shares but says “the soldiers of the Left Subguard shall have 3
days and 3 nights, and the commoner-civilians 2 days and 2 nights;” while
the entry for location 3, “the West Gorge of Yangpi Village [Yangpicun xijian
*%&*qﬁ(féﬁ], which does use shares, specifies that the water “is to be
released throughout the daylight and night time.” Against this we have to put
that the work of Tateishi Keniji 3.7 3% of Tokai University BB A % on
Menghua Prefecture (Menghua fu Z2{LJF) (Wei shan #5111 ) shows that in
the early seventeenth century “10 days and nights was considered the old
standard for water allocation.”®' It is necessary to be aware of the possible
effect of local variations in hydraulic conditions: in the case of Dongjin Lake
in Zhaozhoudescribed in the preceding section, the villainy of the commoners
of Hanyi Village was said to have had the sluice shut at night, so that water
on their side could accumulate. Dali, likewise, was not necessarily in the
same situation as Menghua.

Christian Daniels has speculated that the cases that at this time lacked the
full 10 shares mightreflect a reduction in the relative quotaoriginally assigned
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to a collective group of recipients.®? This relates to a point that emerges from
the Binchuan case: once institutionalized, a fixed water-quota system tends
to act as a disincentive to the further expansion of irrigated farming, unless
the increase in cultivated land can be matched by a corresponding increase
in available water. However easy in the early days of a system, this is likely,
under conditions of fixed technology and climate, to become increasingly
hard to achieve over time. (Once again, limits on our knowledge prevent us
controlling properly at present for changes in the local climate during the last
several hundred years of premodern times.) Fixed quotas are also an
incentive to quarreling and water-theft, because the increases in farmed
acreage that nonetheless occur exert an increased pressure to obtain extra
water. There seems to be no direct evidence as to how any de jure
adjustments were made, if they were.
The preamble to the Dali inscription runs as follows:

The Guard Commander of Dali Guard has to hand a submission from
Company Commander Yan Bin, the director of the military colony fields of
the Leftand other Battalions, and others, regarding the soldiers of the military
colonies, in which they state:
We have made an official inspection of each of the outlet locations of the
rivers, ditches, ravines, and pools [tang J&] originally belonging to the
miltary colonies, for all of which there are regulations from the Hongwu
HER reign-period (1368-98] relating to the shares determined for the
release of water by soldiers and civilian-commoners respectively. We
would petition the branch [military] authorities [xingsi 7 &) and the
Prefecture of Dali they adhere to the periods and share quantities in these
water regulations for the original allocations between soldiers and
civilians, and, in accordance with what these rules prescribe, rotate the
benefits of irrigating the fields and transplanting, so that we avoid
struggles to get possession lof water] as the date for this approaches.
Seeing that the busy season for farming will soon be upon us, let each [of
the petitioners] write out clearly item by item on a stele®® the original
regulations for the allocation of water that they have submitted. When the
season comes for transplanting, they are to share out the water in the old way
and irrigate the fields. Struggling for its possession is not to be tolerated.

The authorities went on to describe how they were sending out officials to
ensure compliance, adding that “in each military colony, the soldiers and the
civilians are to consult together about the fields and the locations, and
without interruption check off the lock-gates [changchuan dianzba & )|
LA (as they fulfil their times].” Finally, “If any persons have the
audacity to struggle among themselves or to break the water regulations, it
will then be appropriate to have an inspection and enquiry on the ground
to clarify the facts, and put the offenders without fail in wooden neck-collars
as a painful punishment” The use of permanent and public records of
reference for the sharing of water may be an indirect symptom of growing
pressure of population on a limited resource.
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82 Thid.

8 n Duan Jinlu, Dali lidai mingbei, p.127,

beiis stated to stand for pai B ‘warrant’ or
‘tally’. This does not seem to make such
good sense in the present context, but it
would be unwise to overlook Duan’s
opinion. Emphasis added.
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Table 2 presents the bare bones of the allocation scheme. The type of the
source of the water is identified where stated, distinguishing between a
‘gorge’, a ‘ditch’, a ‘pool’, a ‘spring’. Where the source-type is not identified,
we have left a blank.

Table 2

Allocation of Water Shares in the Eighteen Springs Area, 1426-35
(in fen except where noted)
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Figure 6

The gorge above Butterfly Spring ( Hudie
quan S B see Map 2, a) and
shrine to the God of the Mountain. West
side of Erbai. The eastern flank of the
Diancang Range is dissecled by many

. such narrow gorges, the largest forming
Seven out of 34 allocation groups thus summed to less than 10, and one o B¢ i B '/‘ e
the headwaters of one or another of the

to 11. Unless there are errors in the data, which faulty transcription makes  gigpreen Streams. This gorge, which is

a possibility in some cases, this looks like a system that once was regular,  among the smallest, was close to dry in
but whose regularity has become impaired over time. Those of the locations ~ March, when this picture was taken. A
of the exceptions that can be identified are not particularly revealing, —0dern small-bore pipeline currently

. . . AEYSE brings down drinking waler frem a
Location 16 is near or on the modern Jinqi £ 1%, the fifth stream south from spring near its summit, replacing a stone
the northern end of the Eighteen Streams (see Table 5 below, pp.57-8). It contour channel constructed earlier,
has the reputation of not causing disasters. In contrast, location 26 is the  but at an unknown date (photo: M.E.)
White Rock Gorge (Baishijian), whichis at the far
north end of the Eighteen Streams, next to the
modern Xiaqi F31Z, and reputed to have a
violent spate. The 1917 Dali county gazetteer
notes that “In the summer and autumn every year,

the waters from the mountain burst forth and
84

routinely destroy farmland.

The essential point for our present purposes
is that this inscription shows that in the central
part of the Erhai catchment during the early Ming
period there was already a strategic seasonal
shortage of water, with the military colonists the
group most under pressure, and the need for
government intervention to keep the peace.

The seasonal nature of the constraint is suggest-
ed by the observations of Xie Dongshan Eag= <Al
some time in later Ming on the start of his journey
at the beginning of the winter from the west side
to Mount Jizu on the eastern side:

“To climb the mountain,” T said, “but not to see
the lake, is not a scenic tour.”

We ordered a rowing boat, and on the six-
teenth day of the tenth lunar month set oft early
fromthe city suburbs. Wherever we looked there
was nothing but fine arable fields. They went

84 Revd Zhang Peijue, Dali xianzhi [Dali county gazetteer]
(1917; reprint ed. [ed. Zhou Zonglin], Taipei: Chengwen Chu-
banshe, 1974), Section onthe Eighteen Streams, Xiagj, appendix.
The Xiaqi was the first of the ‘Eighteen Streams’, as shown on
Map 2, and the eighteenth in Table 5 on pp.57-8.
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85 Qian Bang/Fan Chengxun, Jizit shan z bi,
pp.492-3.

86 Duan Jinlu, Dali lidai mingbei, p.316:

Wei zongzizhe you tudi renmin, wei shuzi-
zhe youtianzhuang pucong Py 5% £ 8
AR BETEERAEER.
One can translate this giving somewhat
different shadings to the terms, according to
one’s understanding of the nature of the
society. The general implications remain
the same: the A had local political power,
landed property, and dependents. Elsewhere
(p.314) the text describes the fifth in the
succession, Min & or Renfu {4, who
predeceased his father, as rebuking his
serfs’ (tongpu {E %) when they trampled
on the grain in poor people’s fields. These
dependents of the powerholders were
evidently an arrogant lot.

87 Duan Jinly, ibid., p.315.
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straight down to the lake and [up] to the foot of the Diancang mountains.
What was more, there were frequently numerous rivers and springs pouring
down between the fields, and emptying into the lake.®

At this time of the year there was water to spare.

When human transformation of the environment began to cause
emergencies, it was not in this part of the catchment but in the north, and,
as we shall show, the crisis did not threaten to become acute until the second
half of the eighteenth century.

4.0 The Sediment Wars in the North

Our guess is that the Miju River caused little trouble in the early Ming, that
is, during the later fourteenth century and the fifteenth. Dengchuan was ruled
during this period by a succession of four hereditary magistrates of the A [
family, whose founder had established his position by rallying early to the
Ming cause. A memorial stele to five generations of the A, set up in 1508,
rhetorically describes the main line as “having the land and the people”—that
is, political power, and the secondary lines as having “agricultural villages
and serfs"—or economic and social power.%¢ The family, during its years of
tenure, is said to have done many good works, including “rebuilding ditches
and dykes, and warding off natural disasters.”®” If the Miju had been the
central problem it later became by the middle of the sixteenth century and
in Qing times, it is hard not to believe that the inscription would not have
specifically recorded the family’s efforts to tame it.

The story that follows is complex, and the present section needs in places
to be understood in conjunction with the section that follows on forest
clearance, which was having a major impact on the northern subcatchment,
and its neighbours further to the north, by the eighteenth century.

The earliest circumstantial detail about the hydraulic economy is as it
happens provided by a stele of 1518 from Heqing B8/, which lay just
beyond the Erhai catchment to its north, but in close economic and social
contact. It is entitled “Newly Opening the Black Dragon-Pool” (xinkai hei
longtan FrRAFEBETE) but the xin almost certainly has the sense of
‘renewal’, indicating a revival and improvement. It was written by the Prefect
Lu Dong [t who came from Yuyao BRI, on the south shore of faraway
Hangzhou Bay (Hangzhou wan F M), an area with half a millennium of
advanced hydraulic engineering. It is somewhat self-congratulatory:

My family lives in the hills [of east China] and takes a delight in farming. If

they have a few tens of mu of poorish fields, they will grudge no effort in

gaugingwhat the soil is suitedfor, and in planting crops and harvesting them.

Wherever there are springs of water that can [be made to] reach to distant

places, all the young men in a district will excavate their sources and direct

their flow, leaving none of them unattended to. Although it is hard work, it
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produces a trend towards abundance, which is something in which pleasure
may also be taken. [ have been of the opinion that if one obtains an official
post in charge of the people, one should likewise act in this way.

I was at first magistrate of Hejian 7] ff] 88 which is on the lower courses
of the ancient Nine Rivers [Jiu he JLIA]182 The water accumulates and the
soil is porous. After I had built dykes to ward off the overflowing waters, 1
further subdivided their flow in order to irrigate several tens of thousands of
mu of fields that bordered on the rivers.

After this I was transferred to be prefect of Heqing. When I made enquiries
of those natives of this prefecture who were living in the Capital, they said:
“In this prefecture the fields on the east of the East Mountain River [Dongshan
he % WIRGE! rely on it for irrigation. The fields on its west have only natural
springs longguan, literally ‘dragon-springs’l to depend on. There are more
than ten of these natural springs, but the Black Dragon-Spring [Hei longquan
%ﬁéy’i’] confers the most bencfits. It emerges below Mount Xuanhua
[Xuanhua shan E1 LI to the southwest of the prefectural capital, and
passes by the [debouchments of] gorges cut by streams [gijian JZH1, in all
of which there are springs that come leaping out. If a place is high up, then
its fertilizing benefit can [be made to] reach distant locations.”

Once I had reached this prefecture, I was about to begin planning this, but
Mr Zhang Junyong 5853 I, the subprefect, had already told the ‘company
commander?0 Liu Yibei Z{&ZE get started on this project ... . He
envisaged that it would be completed in somewhat more than a month. I
subsequently went with Junyong in the sedan-chairs that we had ordered to
take us in an upstream direction [along the revived system)]. The channel was
Sfeetin width and almost 3 feet deep. It followed the curves of the mountain
in 24 bends fora distance of more than 15 kilometres ... . [After reaching the
pooll we told those following us to chop down the decayed trees, clear away
the weeds, and removed the disorderly boulders.”!

Members of the local gentry, led by a certain Ru Xun 143, had then put in
a request:

The lower course of this river branches off into more than ten channels. In
the case of that to the villages of Yingyi E and Heyi {A[ &, in past times
awooden flume was erected to carry the water across the obstacle presented
by the Sanshuo Gorge [Sanshuo jian Eﬁﬂ{f‘fﬂ |. Mending the decayed and
snapped timbers in this trough, and clearing away the accumulation of
sediment was hard work every year for several hundred men, who had to
get up to the spring before it would flow [? dai quan fang liv i858 Wak/in}!
[The water] was also grabbed by fierce people lgianghao FRZF|. It was
twice as much labour as the other channels, for half the results. Such was the
suffering that farming faced with respect to water. In 1515, Ru Xun and Dong
Yesheng B 44 ... visited Mr Zhang [Junyong) and pointed out to him that
the southern slope could be cut through to make an [alternative] watercourse
.... This was completed in the fourth lunar month, and for the last three years
farming [here] has not had a problem with water. Since Your Excellency
arrived, water-control work has suddenly prospered. Together with Mr
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88 In central Hebei province.

89 Jiu be, rivers from the time of Yu & the
Great. They have since disappeared.

N Baihu BB, sometimes rendered
‘centurion’ as in H.S. Brunnert and V. V.
Hagelstrom (1911), trans. A. Beltchenko
and E. Moran (1912), Present day political
organization of China (Shanghai: Kelly &
Walsh, 1912; reprint ed., Taiwan, 1960),
p.439, but in the southwestern provinces
essentially a low-level officer in what this
book calls ‘tribal government’.

91 Duan Jinlu, Dali lidai mingbei, p.323.
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92 Ibid., pp.323-4. Fmphasis added.

93 Variant characters in this name include
%j (tao) and jF (dong) and [T (ko).

94 Also called Mount Luoping ZESE 1] and

Mount Niaodiao ,BAG 1.
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Zhang you have scrutinized farming, gone in person along the courses of the
channels, and had them deepened and widened. The flow from the springs
is almost everywhere, and seizures [of water] by the powerful have receded
of their own accord.”?

The phrase ‘inthe past’ andthe evidently well-established local experience
of hydraulic work entitles us to assume that it went back at least some
generations. The need to clear the flume every year shows that parts of the
system were already liable to get caught in the familiar maintenance trap: the
response of the hydrological system to human interference continuously
imposed costs.

Laterin the same century, the sixteenth, the line was crossed, with the first
clear case of an ecosystem reaction vigorous enough for its onset to have left
well-defined traces in the historical record, the criterion that we laid down
at the outset of this study. The crisis occurred in the northern part of the
catchment, in what was then Langeqiong county, around and immediately
south of present-day city of Eryuan. This was where the waters of the upper
Miju River (then known as the Mici River (Mici he CE BRI along this part
of its course), the outflow from Lake Cibi (or Ning Lake), both from the north,
the Fengyu River (Fengyu he [P from the west, and a smaller stream
from Nine Dragon-Springs (Jiu longquan JLEESR) from the northeast, joined
together at or near Three Rivers’ Mouth (Sanjiang kou —=YT.[7]) or Channel
(qu¥R). From here they poured southwards through the narrow Putuo Gorge
(Putuo kong JEPEIED), % and thence into what was then Dengchuan Department
(Dengchuan zhou BEJ M), and finally into the northern end of the Erhai. The
present-day hydrology (see Map 3) is not quite the same as the late-imperial
hydrology, because of anthropogenic changes, such as the canal that now leads
the Fengyu River north into Lake Cibi, but provides geographical identification
for various places mentioned below.

There were three sources of water flowing into the Eryuan subcatchment
from the mountains to its south. The most important was the Fengyu River,
which drained a basin off to the west below Mount Fengyu?* through a
narrow valley called River Gate (Tongjiang men #¥7T.f'J) (which is where
it enters the map at the lower left). Inmediately to the east lay the next most
important, the Jingui Gorge (Jingui jian 2 5& i ), whose river cut through the
north slope of Mount Tianma (Tianma shan FFE 1), and which seems also
to have been known as the Tianma Gorge (Tianma jian FERD. It joined
the Fengyu. Before 1760 this latter river curved around in an arc eastwards
after leaving the River Gate, passing by Liancheng Village (Liangcheng cun
IR, and joined the southward-flowing Mici River at Three Rivers
Mouth. “Because the lie of the land was level, sediments and stones gradually
accumulated,” says the county gazetteer, “and it would break out both north
and south, damaging people’s farmland.” In 1760 the Fengyu broke its dykes
and moved to a more northerly eastwards arc, passing near Majiaying 5 5%
%8 Sediments piled up both at the Three Rivers' Mouth and at the outflow
from Lake Cibi to the north. This was solved by engineering: rerouting the
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, iancheng

Village =47~

Fengyu around the northeast side of the county capital so that it emptied
directly into the lake. There was the usual price. The new channel was so
constricted that every year labour had to be compulsorily mobilized to
dredge it and rebuild the dykes. But disasters at Three Rivers’ Mouth were
eased.”

The third source only flowed in the rainy season. This was the was the
Baihan Gorge (Baihan jian [3Ei#)). It ran down the northeastern side of
Mount Tianma, and roughly parallel with the Jingui Gorge, At some time,
exactly when is unclear but presumably before the Qing dynasty, the summit
of this was surmounted by a tower, the Zhenhuang ta #E48 ¥ This marked
the place where the spirit Qiaoqing (Qiaoqing shen HEFF 441 was said to
have created a watershed. The villagers held a festival there on the 8th of the
8th month, the tower’s ‘birthday’, in order to pray for a good harvest. This
suggests that farming had long been established in this area. Some time later
the tower collapsed, and the peak was known as Tower Base Mountain
(Tapan shan 5 7(11).9 The history of this seasonal gorge is discussed in
detail later.

A chronological outline of the complex story is provided by Fan Zhaoxin
BEEL T in his historical essay The Three Rivers’ Channel (Sanjiang qu —.{T.
73, probably written some time in the late 1830s.%7

Map 3

Baihan Dry Gorge and the location
of the dry cress-dyke discussed on
pb.35-42. See also the photograph of
its hed in Figure 7.

Base map: Soviet 1.100,000 (1978),

frem the copy held in Cambridge

University Library
Scale: grid square = 2 x 2 km

(Coombs Cartography Unit,
Australian National University)

% Zhou Kang/Luo Yingmei, Langgiong
xianzhi, pp.65, 71-3, 180-1.

O Ihid., pp.645-6.
97 Ihid., pp.523-7. On Fan's dates see idem,
p.255.
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Figure 7

The bed of the Baihan Dry Gorge showing the deposited gravels.
Locals quarry these materials, and a small working, typical of
many, can be seen near the lefthand edge of the photograph
(photo: M.E.)

98 Reading xin rassu EF

9 pasuo H!E%’—following the
‘Record of Work’ for Dengchuan in
Hou Yunqin, Dengchuan zhouzbi,
p.527, which says: “over the years
the people of Langgiong have used
huge claws ljupa EJ/EI to push the
clogging piled-up sediments at the
Three Rivers Mouth downstream,”
and ignoring the note (on p.527)
that claims that pa and suoare units
of archaic shell money.

100 pedicated to a Tang-dynasty official

who had died there and turned into a
god. See Zhou Kang/Luo Yingmei,
Langgiong xianzhi, p.198.

101 1n contrast to the normal V-shaped

gorges. This translation is a guess based
on several contexts. Thus the Baihan
‘gorge’ was also sometimes called a
chang J&& or W, which indicates ‘high,
level land’. See ibid,, pp.462, 475, and
485. See also the picture above of the
bed of the Baihan Gorge (Figure 7).

The waters of the Ning River and the Fengyu
together flowed into it. The cross-flow created an
obstruction, with the sediments and stones blocking
the swift current. This caused the waters of the Ning
Riverto be unable to proceed smoothly on their way
and drowned the paddies and dry fields of the
soldiers and civilians.

In 1598the gentry of the county wrote a statement?®
to Governor Chen, who gave his approval to the
county magistrate to act. The magistrate of the day,
Wang Chengqin 3 ZK#R, made plans to do so. The
scholars and commoners raised labourers to clear it
by dredging, and this was good enough for [the
fields] to rise above [the water].

The next magistrate, Li Zai Z54F, made plans for
and held discussions on the opening of a subsidiary
river [zibe F7F]] in order to split up the position-
power of the water. He then went off to have an
audience [with the Emperor]. In this year, 1600, there
happened to be heavy rains and disasters from
flooding of increased severity.

In the winter, the vice-prefect of Yongchang, Li
Xianfen ZE4E2Y, came in to cover the job of the
county magistrate. He followed the proposals of the
masses [in other words of the gentry and scholars] to
make use of grippers and ropes?® but he had to
employ workmen to clear the place. It was forthwith
dredged clear.

Prior to this he had opened a subsidiary river in
front of the Temple of Datangshen [Datangshen
miao j(%‘f*?fﬁfﬁﬁ 1,190 linking it with the waters from
the lake [Cibi] to take them around the foot of the
mountain and so down. He also cleared the course
oftheriverofstonesat Tuomu Flatbed Gorge [Tuomu
chang HEASJERL 10! After about fifty days, when the
use of the grippers and ropes had not yet been
applied, half of the work was already completed.
Many of the fields that had replaced the [shores of
the] lake had harvests, for which the scholars and
commoners gave him credit.

Coming to the present [Qing] dynasty, in 1651
County Magistrate Luo Shisheng ZE 1§ 5 undertook
a major clearance by dredging. County Magistrate
Wu Yilu 2—8 made detailed requests to clear it
by dredging. County Magistrate Zhao Gong #H Ht led
the work in person, dredging from time to time as
needed.

In 1730, Governor-General E'ertai 208 3% sent
instructions to County Magistrate Wu Shixin é%*{"f%_
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to do more work on repairing and dredging along the S kilometres from
Zheng Family Village [Zhengjiazhuang BRF I to the Dengchuan border,
and to build in addition a long dyke of more than 4,000 feet, to increase the
height of the small dyke at the Three Rivers’ Mouth by several feet, and to
emplace 50 wooden coffers filled with stones to intercept the sediment-laden
waters without obstructing the profits from the [reclaimed] lake fields.

In 1762 [imperial or provincial-level] assent was given to a petition that at
the Three Rivers’ Mouth in Langgiong County a low cross-dyke should be
built to prevent disasters from flooding. However, both the subsidiary river
opened in the past to destroy the position-power of the water, and the anti-
sediment dyked bank have long since disappeared, and are untraceable.

In 1761 and 1762 sediments and stonesfrom the Baihan Gorge rushed into
the water’s mouth [the Three Rivers’ Mouth ?). County Magistrate Lin Zhong-
lin #K A took charge, together with the local official Wang Zhicheng
FEZ ik, and at the mouth of the gorge for the first time built a dry cross-dyke
[yu jiankou chuangzbu hanba PO AIZEES ) for several thousands
of feet. He obtained permission for there to be minor maintenance every
year, met by 120 ounces of silver from salt monopoly surplus funds, and
major maintenance cvery third year, costing 320 ounces. In addition the
department of Dengchuan was to furnish a subsidy of 50 ounces of silver for
locks and dykes.

In 1771 County Magistrate Liu Huanzhang LI HAEE led the local official
Wang Zhicheng in opening another subsidiary river ... . In 1803, and in 1806
and 1807, the waters of the [Baihan] gorge burst forth and caused even worse
disasters. The large and small dykes collapsed from one end to the other ... .
A later county magistrate, Chen Wei [, rebuilt the dry dyke from east to
west for several thousands of feet, and caused the sediments and stones to
accumulate on unused ground in front of Liancheng Village. He further
joined the west bank of the old river to the dry dyke, and built a low-level
field-dyke [gerg 3 more than a thousand feetin length on which he planted
several tens of willow trees to guard against the sediments and stones.

In 1815 County Magistrate Chen Qigao ﬁﬁ’;@?‘%ﬁ assigned members of the
gentry and scholars to lead the repairs according to [assigned] sectors. He
remained in office for eight years, and saw fairly substantial results.

In 1824 County Magistrate Lin Dashu ﬁ(j@fﬁ\f took the lead, with the
gentry and scholars, in repairing the dry dyke and the willow dyke from time
to time. All of them were raised several feet in height, the river was without
obstructions, and for the first time we enjoyed the good fortune that it flowed
along peacefully.

Essentially what had been done in the last period was to provide an almost
level, long, raised causeway, separated from the exit gorge by a rampart that
had over the years to be raised higher and higher, where the stone and
sediments intermittently carried by the spate-period downrush of the Baihan
Dry Gorge could be deposited before they choked up the river. This massive
creation is still an impressive feature of the landscape today, and we have
marked its location approximately on Map 3 (p.35). Figure 8 (p.38) shows the
view from the top of this rampart.
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102 Thid,, pp.161-2. That the Baihan was situated just above Putuo Gorge is clear from the
essay by magistrate Lin Zhonglin on his arrival in Langqiong in the mid-
eighteenth century coming north up the Putuo and emerging at its top:

My arrival was by entering what is called Putuo Gorge. 1 observed the cliffs
of its two mountains facing each other, and the single river flowing between

them ... . The general explanation is that it gathers a number of drainage
systems that run into a single lake [Cibi] and it drains out the water accumu-

Figure 8

Looking south along the dry dyke at the fool of the Baiban Dry Gorge.
Before it was built the floodwalers emptied oul through the valley mouth to
the left (photo: M.E.)

lated in this lake througha single gorge.
Since [the water] enters it deeply, it
must not be obstructed from coming
out. If there is the disaster of even a
modest landslide then the flooding
spreads across the region at the lower
end of the [Langgiong] drainage system,
andthe lives of severaltens of thousands
of families become those of fish or
turtles, this being the matter of but an
instant.

Next, after not many paces [bu shu
wu B, there was a bank of sedi-
ment  spreading out widely. The two
rivers [coming down] struck a gorge in
the mountains to the west, whose
position-power was especially loud with
the clamour of waters. Its sediments
and stones were rushing swiftly into the
rivers, constituting a disaster ... . How
perilous it was! I later investigated this
in the county records, and made enquir-
ies of the fathers of families and the
elderly. From them I learned that this
was the Baihan Flatbed Gorge [chang
J&). 1t had been a menace for a long

time. 102

The suddenness with which a crisis could
arise was thus due to the synergistic
effects of multiple inputs being abruptly
combined.

The question is, why did these prob-
lems arise at this particular time? The
answer seems to be the opening up of hill
lands for cultivation and, where there
was forest cover, which was not cvery-
where, the accompanying cutting down
of trees. To a great extent this has to be
inferred indirectly from the way in which
sediment began to pile up in formerly
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free-flowing rivers, but there is also some direct evidence, and more than a
little collateral evidence from nearby areas. We give below a partial trans-
lation of the sections in the 1902 gazetteer for Langgiong on the Three Rivers’
Mouth and the Baihan Gorge, italicizing the key points 1%

Three Rivers’ Mouth: This is located southeast of the county capital below the

temple of the Datangshen at the foot of Winding Dragon Mountain [Huilong
shan 4@%‘%&]] Its name derives from
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103 1hid,, pp.172-9.
104 Once dredging had been finished.

the confluence here of the Cibi Lake, Figure 9
the Mici River, and the Fengyu River. In
timespast the rivers’ mouth was extreme-
ly deep, and the current abrupt. If boats
travelled down to this point, and were
somewhat inattentive to the situation, the foot of the gorge (photo: M.E.)
they could be rapidly swept down-—
stream. Todayitissosilted up thatit has
become a level flow-over [pingyan
A7) that one can ford by holding up
one’s clothes.

Along the Fengyu the sands and
mudsareextremely abundant. and easily
block the water, so that the current
does not flow smoothy, but overflows
and causes damage. The flood disasters
recorded in the old gazetteer for the
most part arose from here, one after the
other. Today the Fengyi has been moved
north. All the sand and muds are piled
up between Edun JEE and Handeng
A They have ssilted up to form fields,
and this place is nolonger a menace. It
is necessary, however, to open up the
water deeply in its lower reaches, so
that the current flows smoothly in its
path.

The old rule of using cattle to trample
[the river] used to be practised every
year at the end of the fourth lunar
month or the beginning of the fifth after
the breaking of the cross-dykes [zhe ba
711,194 This was because it was not
practicable to use hoes to remove [the
mud] as aquatic plants interwove them-—
selves across [the river], obstructing the
waterway, but cattle could be used to
stamp them down so as to help the water
get threugh. People of modest means in
the villages reliedentirely on the strength
of their cattle for the spring ploughing,

Putuo Gorge. This shows the lower part of the gorge in the dry season. The

level is even lower than it would otherwise be because much of the water is
now diverted higher up into a large pipe that runs along the right bank (to
the observer’s left but not visible here) to feed a small hydroelectric plant at
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o

5 But note that ba is usually a verb.

16 Today the southern end of Cibi, which

has been dyked, creating some degree of
reservoir effect, lies about 4.75 km NNW of
Three Rivers Mouth. During our fieldwork
we were not yet aware that the mention of
a backup effect from blockage in this
document was going to raise the question of
the relative difference in height beween the
lake and the Mouth, and therefore did not
examine it on the ground. Two reasons may
suggest that at this time it was not that great:
(1) around 1760, when the Fengyu river
broke its dyke it moved northward, that is,
in the direction of thelake, across the plain
south of the lake; and (2) the outflow from
the lake is today enclosed within dykes all
the way to the Mouth, suggesting that the
land atsome times of the year lies below the
level of the water.
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however, and once these were undertaking work on behalf of the public they
could not deal with private concerns. Going back and forth in the clogged
up mud moreover exhausted their strength, and when the strength of a cow
or ox is worn out, they can sometimes topple over and die. At the present
time, orders have been given to the families with oxen to hire small boats
at their own expense, and use human labour power to employ hooks and
grippers [yong diaoba FIEIH\1%) to drag them out in a downstream
direction. This is economical and convenient in comparison ... .

Even so, still another transferred cost of economic development.

Baibhan Gorge: Its source emerges to the west of, and high up above, the flow
of the river, from Tower Base Mountain, which is to the southeast of the
county capital, and it faces the military patrol villages high above opposite.

From the exit of the gorge to the summit of the mountain is 15 to 16 /i [7.5
to 8 km] The top of the mountain used to have a stone tower. Today it has
fallen, leaving only the base, hence the common name ‘Tower Base
Mountain’.

The spring emerges from below the base and pours into the Yangcheng
Pool [Yangcheng tan 3 A% J&], which is more than 10 feet across, but with
a depth of less than a foot. Below lies Baihan Gorge. The regular flow from
the spring is exiguous in the extreme, and it before long runs dry. The two
walls of the [main] gorge are precipitous, and there are more than ten [lesser]
gorges of varying size in the interstices of these precipices. All of them flow
into the Baihan Gorge. Every time the heavy rains ofthesummerand autumn

Sfall, the waterin each of these gorges emerges and joins with the others in their

descent. Sands and muds collect together, and rush ahead to choke the flow
of the river, thereby causing flooding of the fields, gardens, and dwellings of
the people who live on the edge of the lake [presumably Cibi!®0].

Previously, in 1753, County Magistrate Lin Zhonglin proposed facing [the
river banks] with stone from the exit of the gorge past Zhenjiang Temple
[Zhenjiang si $871.5F) and on downstream, and building a dry cross-dyke
(hanba E:3;) that would cut off the sediments and stones at the southeast
foot of the mountain. The exit of this cross-dyke would have direct access
to the flow of the river: when the river was in seasonal spate and flowing at
high speed [shibe liu tuanji 5 7A] it 74 == the sediments would reach the
exit of the cross-dyke where the water would transport the sediment away
[but leave the stones behind?] ... .

After 1757 and 1758 the hills in front of and behind Tower Base were
gradually opened up for farming. These hills had neither vegetation nor trees
to give them protective cover. As soon as there was a heavy rain, the sediments
and stones came down in a transverse fashion and obliterated the dry cross-
dyke with their pressure, striking and choking the body of the river. The
result of this was that from 1769 and 1770 to 1780 and 1781 disasters were
repeatedly reported, and remission and relief were repeatedy given. The
agricultural tax was not forthcoming, and both officials and commoners were
burdened.

At the end of July 1808 there were heavy rains for three days and nights.
Those hills beside the gorge that had been ploughed collapsed totally. A
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quantity of sediment-laden water beyond any reckoning, and huge boulders 197 Or *he'—similarly afterwards.
several measures of 8 feet in size [circumference?] burst forth into the river, 18 Tranglation problematic.
filling the body of the river for more than 800 feet. Not a drop of water flowed.
In the county capital, and the north and south corners [of the city wall],
everything became a domain of marshes [as the river backed up]. More than
a thousand men were assembled to dredge clear the sands and muds, and
to split apart the huge boulders. Only then did they clear a through passage.
Chen Wei [# /8 who was acting county magistrate, took over the work
of restoration. Because it was hard to remove the accumulated water, and
the fields beside [Cibi] Lake could not re-emerge as dry land, he asked the
authorities to cancel over 500 piculs of the commoners’ grain owed as tax,
and held discussions with the gentry, the scholars, the elders, and [other]
commoners. Because nothing was left of Magistrate Lin’s earlier cross-dyke,
and a gently flowing current would not be able to send down [enough
suspended] sediment, as would have resulted from their following the old
regulations and merely dredging and completing [the system] afresh, they 107
therefore ‘climbed the summits and went down into the plains’ and subjected
the topography to a mature scrutiny. They decided to rebuild a dry cross-
dyke 1100 feet long from the mouth of the gorge to the eastern and western
feet of the mountain. It was to be 20 feet high and over 10 feet in width. The
spare land where no grain grew, to the rear of Liancheng Village, was to be
used as a sediment deposit, and they further linked it with the tail-end of the
dry cross-dyke in a curving arc.1% To the north they built a low earth-dyke
(seng 1] of over 1000 feet. Behind this low dyke they planted a hundred
willow trees so that theirroots might coil around [and stabilize itl. In addition,
at the end of the low dyke they opened exits to release the water. The water
came out but the sands and muds remained, piled up within the low dyke.
They were not caused to enter the river and block it up. Furthermore, within
the dry cross-dyke they opened a deep dry channel [banbe F-7A1. Although
it was filled up entirely with sediment-laden water, even when full it helped
to direct [the runoff] and could supply the [ditch] below the willow dyke.

There follows an extended discussion by the gazetteer editors, of which we
quote some of the more essential parts:

The building in times past of a dry cross-dyke at Baihan Gorge was an
extremely good plan. In recent times [early mineteenth century to 1902] that
there have been no major disasters has been due to the excellence of the
strategy bequeathed to us by His Excellency Chen Wei. Nonetheless, as
regards the lower reaches lin Langgiong] it is unavoidable, given the nature
of water to be open or blocked up, that we use both the old and the new
preventive measures ... . At the present time the sediments within the cross-
dyke increase and grow thicker every day, and are almost level with the dyke-
parapet [ti 3£, which normally just means ‘dyke’ but has to have a sense like
this here). The earth of the cross-dyke is pared away and grows thinner by
the day, so it cannot match the power of the water. What is more, the low
willow-dyke has not survived. It is to be feared that if, one day, ‘ant-holes’
[that is, fissures] are able to penetrate, [the water] will flow out without
hindrance, and that, in this event, the silt accumulated over so many years
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109 Shenju F£E in the last phrase means ‘a
great deal’, the opposite of the sense given
in the translation. I suggest, for reasons of
internal logic, that the ju is a misprint for
zhu $ , anear-homophone whose character
has the same radical and that means ‘a
weight equal to a 100 grains of millet, and
is conventionally used to indicate a trifling
quantity.

110 zZhou Kang/Luo Yingmei, Langgiong
xianzhi, pp.631-2.
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will go straight downstream under the pressure of its collapse. It must be
reckoned that the water of the entire river would not be able to expel this
incalculable quantity of sediment. The disaster would be unimaginable.

In our humble view there are about four ways of controlling it:

1. Dredge the lower reaches deeply ... .

2. Build up and repair the old cross-dyke. Every year, from within the
cross-dyke, excavate the dry river, and use the sediment to heighten the
dyke-parapet [#7 ]. This is the old method. It is essential, however, to pile all
the excavated sediment onto the face of the dyke-parapet, and not to let it
collapse because of its loose texture. Continue increasing the height, and
make use of this to protect it. If the old way of piling it anywhere handy is
still followed, then, when the [flood] waters come, they will push [the cross-
dykel into the body of the river, so wasting years of repair work, which will
in the end have amounted to nothing.

3. Open another diversion channel [yindao 5 I}E] The water emerges
abruptly from the mountains, and its position-power is extremely fierce. It
strikes in transverse fashion against the dyke-parapet and low dyke [t geng
i,%ﬁ], which makes it somewhat difficult to resist. It is necessary to open
a diversion channel on the north bank and cause the water in the gorge to
go north, and then come down, following the mountain. Then its force will
be subdivided and easily weakened, and no danger will be caused.

4. Forbid digging in the mountain gorges where rivers have their sources.
There are two villages in the mountains, Shachang 35 and Baihe E% [see
Map 3, p.35). The Luo JR [that is, the Luoluo JR¥E] people dig up the loose
soil in the mountain gorges whose nature s light and unstable. When the
rains come they wash it down so it fills the dry river, and [we] suffer burt from
this. Uncultivated waste is widespread in the mountains, and can be opened
for farming where people please. These mountain people must be told that
they are clearly to understand that it is only permissible to dig the south-
facing slopes of the mountains [shanyang |L| 1. The ravines on the north-
facing slopes are all of them forbidden. Since what they get from them does
not amount to much, they will lose very little by from this. 107

The association of development with increased erosion is clear, and contem-
porary observation was keen-eyed enough to have noted the more damaging
runoff from north-facing slopes with their relatively lower rate of evaporation
and longer periods of saturated soil.

The Luoluo in Langqgiong lived in the mountains to the north, west, and
south of the county capital. They all grew buckwheat (giao 1%, Fagopyrum
esculentum). Those in the west and south also herded sheep, and those in
the west gathered firewood. They were described by the Chinese as people
having dark, sallow faces, wearing short clothing and straw sandals, with
sheepskins across their backs. They were said to have an archaic honesty
when they came to the markets, but “the more cunning of them are gradually
taking up the rustling of cattle and horses.”!'? One senses in the last remark
the increasing incursions of a more developed economy.
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5.0 Forest Clearance

The collateral evidence is that in some parts of the catchment and just to
its north, deforestation had become such a problem by the 1780s that
programs of forest protection and even reafforestation were beginning to be
put into effect. The earliest evidence we have found for forest protection and
restoration in the catchment comes from northern Zhaozhou at the south end
of Lake Erhai, in a stele inscription written by a member of the local gentry,
one Zhang Wenmin §R 3%, in 1780:

Hitherto, where the Earth has had magical powers, the human beings have
been heroes [dilingzhe ren jie 1 B3 A 73], Even though our village, being
located at Chipu 75{H least of Xiaguan), is reputed to rest against the foot
of the mountains and to face Jade Table [yu'an E%] it is still a matter for
regret that Mount Master [Zhu shan F 1)) has deficiencies. Human efforts
are required to remedy these. The most notable means for making good what
ismissingis the shady cover provided by forest trees. Because the authorities
urged the people to plant them, the entire village united everyone’s deter-
mination in this endeavour, and enthusiastically planted pines in 1773. As
the result of this, dark greens and pale greens are [now] luxuriantly apparent
on Mount Master. Once they have been cared for over a long period,
moreover, they may be turned into beams or rafters, or serve as [planking]
for boats or oars. If materials of good quality are produced here, then, when
the rooves of temples collapse in decay, there will be no concern that
resources are lacking for their repair.

In the future Mount Master, which has been planted with pine trees by the
community of the entire village, shall be a public mountain [gongshan 7\ n
in perpetuity. The entire village is not to be deemed, in improper fashion,
its landlord (bengren dizhu FEERH ], and may not perform burials in
personal, private fashion. It is, however, permitted for them to revere and
sweep clean all existing ancient graves.

This is the means whereby the trees onMountMasterhave in the pastbeen
beautiful, and we also think it is a way of having an inexhaustible supply of
timber. Achieving an inexhaustible supply of timber depends entirely on
axes not being used in the forests in a casual fashion [fujin buke gingru
linzhong 7= )T A 8 A K] ... Ifanyignorant fellows with their hopes
set on long-lasting profits, hew them down in thievish fashion and destroy
them, they are not to be spared punishment.

Speaking generally, the primary objective is restoring the mountain.
Obtaining materials is the secondary one. Even when one does not speak
of profit yet the profit is there.!!!

The high value placed on forests (in contrast with useful or decorative trees)
was not part of the classical Chinese tradition,!!? though in mediaeval times
poets and officials and others had sometimes been keen planters of trees, Su
Dongpo fRERIE being perhaps the most famous.!'® One may perhaps
suspect an element of non-Han minority tradition at work here.''¥ There are
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Y Duan Jinlu, Dalilidai mingbei, p.498.
112 A point dealt with at length in chapters
3 and 4 of M. Elvin, The retreat of the
elephants. China’s history in an environ-
mental perspective, forthcoming,.

113 su Dongpo (Su Shi &R§#&) (Song), Su
Dongpo quanji [Complete works of Su
Dongpo), 7 collections in 13 vols (Seoul:
Hanguo Wenhua Kanhanghui, 1983), vol 2,
p.137 (“Tengxianshi tongnian xiyuan”) and
pp.199-200; also Lin Hongrong, “Historical
forests of Sichuan,” in Lin Hongrong, “Sichuan
gudai senlinde bianqian” [Changes in the
ancient forests of Sichuan], and “Lishi shigi
Sichuan senlinde biangian” [Changes in the
forests of Sichuan during the historical
period], in 4 continuous parts, Nongye kaogut
9.1and 10.2(1985): 218. On pine plantations
from Tang times onward, see N. Menzies,
“Forestry,”inJoseph Needham, Science and
civilisation in China, vol6, Biology and
biological technology, pt 3, Agro-industries
and forestry (Cambridge: Cambridge Uni-
versity Press, 1996), pp.570-1.

14 As it did with the Dong {fi minority as

discussed inM. Elvin, “Threethousand years
of unsustainable growth: China’s environ-
ment from archaic times to the present,”
East Asian History 6 (Dec.1993): 7-406, at
27-8.



44

15 See N. Menzies, Trees, fields, and people.
The forests of China from the seventeenth to
the nineteenth centuries (Ann Arbor, Mich.:
UMI, 1991), ch. 2.3, “Clans, communities,
and commons.”

116 Laojun was a religious Daoist term for
Laozi conceived of as a supreme power.

U7 Tingshan 3E|L. Ting may have the
sense of ‘straight up and down’, but this is
problematic.

U8 Duan Jinlu, Dali lidai mingbei, p.501.
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a number of late-imperial parallels in other parts of China for such collective
or communal property.''®> What is interesting in the passage just cited, apart
from its date, is the consciously prioritized tension between the sensed need
fora natural environment in which the best human qualities flourish and the
pressures of the economy:.

In 1783 some of the local gentry in Jianchuan Departmen (Jianchuan zhou
&)1 I‘J‘H), on the northwest edge of the Erhai catchment, had a stele cut that
shows how new economic pressures were in conflict with a mixture of
collective magical reverence for natural forces and a rational desire to stop
environmental damage. The department magistrate had received a petition
from them that stated:

Old Lord Mountain [Laojun shan # F [ 119] in the west of Jianchuan is the
ancestor of all of Yunnan’s mountains, and an important place for the entire
department. Recently the area below it has been occupied by the military
degree-holder Yan Ren E{,ﬁ{: and those whom he leads ... . They have cut
the trees on the entire mountain,!!7 and burned it by giving a free course to
fire. This has caused the sources of water to run dry, and made the growing
of crops difficult.!18

The magistrate’s investigation led him to the conclusion that “not only should
Yan Ran and the others not be occupying [the mountain], but even the
department of Jianchuan should not treat it as beingits private property.” The
felling of trees and of “opening up and digging up the area for fields” had
been going on for several decades, and “the trampling down has extended
across several tens of /i [perhaps 15 kilometres].” He continued: “T have found
by investigation that their documentary proofs are a forged contract of sale
from one Hewazi KF,F, and a permit improperly issued by Native
Administrator Mu [Mu tuguan AK+E1.... 1 would observe that this place
is an official mountain [guanshan B LI]. How could Hewazi have come to
possess this land? There is no trace of any past history of this ... . Furthermore,
the contract only grants permission for pasturing livestock, and contains
nothing about erecting houses and living there, cutting trees down, or
opening the land [for farming]. What is more, there never was such a person
as Hewazi ... . As to the permit from the Native Administrator, this is even
more hateful. He is not an official in charge of the land, but has nonetheless
had the audacity to ally himself with these evildoers and grant permission for
the opening up by digging of an official mountain on our boundary divide.”
He was to be banished.

Since Yan Ren and his accomplices had wisely made their escape, the
magistrate could only issue some prohibitions:

Old Lord Mountain is the arterial source of the entire department. Because

of its links with farming and water supply a collective effort is needed to

preserve itin its integrity ... . How can people be allowed to invade itat will,

therchy destroying that by which the population nourishes its life?

So he put a ban on cutting down trees at will, an interdict to be enforced by
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‘mountain protectors’ (kanshanren & [L| A]. No one was to occupy the
lands opened up by Yan and his associates, cut down living trees where
springs emerged, set the mountain on fire, fell young trees, dig up tree roots,
or buy and sell timber.!?

This last point is perhaps the most interesting. It suggests that the trade
in wood had reached this remote area around this date, very possibly
reflecting growing scarcities elsewhere, and was intensifying the pressure on
resources. This hypothesis is reinforced by the final document in the
deforestation dossier, which comes from 1883, a century later, but looks back
fifty or more years earlier. It is a stone inscription on the planting of pine trees
in Lianqu Village (Lianqu cun B AD, located not far below the bottom of
the Putuo Gorge in Yousuo district (Yousuo xiang 5 A0

120 prior to this their trees

Atthe back of Lianqu Village stand bare mountains.
gave a covering of shade that was lush and profoundly lovely when seen
from far away. But on the day that the trees became timber, it was inevitable
that they should have been selected to serve as beams and rafters (ran
shumu cheng cai zbi ri, bi wei dongliang zbhi xuanju REAREMZ B >
W B R 1 ER) 121 I the years of the Daoguang {éﬁ[ﬁ; reign-period
[1821-50], once the axes had laid them low, their luxurious lustre vanished.
In this situation the old and young men talked about it among themselves.
Finally, in the sixth month [July/August] of 1882, workers were sent out on
a household basis to plant pine seeds [songzi #AF]. In total these came to
exactly 5 dou 3| [= 5 x 10,350 cm3 = 51.75 litres] [per household?]. It took
each family more than 20 gong T. [a unit of work in hydraulic projectslinking
distance travelled and weight carried]. Was this not both hard toil and
suffering, too?! As to causes of anxiety, they were especially apprehensive
that in the course of time good-for-nothing fellows would appear in the
village who would do things far away from the local community before
coming home, making a pretence of the public interest to serve their private
advantage. If these people felled on their personal account and without
authorization, the pine trees planted by the village would become a case of
hard labour that had achieved nothing. 2

The names of all the twenty-five or so who had sent out workers to do the
planting, presumably heads of households, were therefore inscribed on the
back of the stele, it seems, though it is not clear, in order to debar those who
had not, or their descendants, from using the wood. The crux though is that
the trees had ‘become timber’. Cutting down the forests in order to make
farmland had a history that went back centuries, even millennia, into the past.
This was now increasingly beingjoined by chopping them down for building
materials for sale.

There is thus a prima facie case that the rapid increase in the volume of
sediment carried by the Miju and other rivers in the north of the catchment
in the later Ming dynasty and the first two-thirds of the Qing dynasty was due
to hillslope land beingcleared for farming, with or without deforestation, and
to anincrease in tree-felling driven by a new or much augmented commercial
demand for timber.
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6.0 The Suspended River

By 1552 the trouble had moved south of the Putuo Gorge. This is the first
year for which it is recorded that the Miju River broke through its dykes. “A
great flood drowned a thousand ging of farmland.”'?® The records of
‘Auspicious and Uncanny Events’ for Dengchuan start in 1478, but do not
mention this flood, the first such entry being for that in 1663.124 The remaining
breaches recorded under this heading during the period up to 1849 are given
in Table 3. Other types of flood have not been included. The sudden appear-
ance of the breaking of the dykes is evident, as is the increase in frequency.

Repairs under official auspices are first recorded for the Yongle 7j %%
reign (1403-24), and three more times down to 1506-21. Colony soldiers did
the dyke on the east side at this time, and commoner-civilians that on the
west. 125 A bureaucratic system for the regular yearly repair of the dykes is said
to have first been put into place by the local government some time between
1436 and 1469, but cannot have worked well, as there was a crisis in the
middle of the sixteenth century. The 1563 gazetteer for Dali prefecture says,
or quotes someone as saying, without being clear about the exact dates
concerned,

For the last thirty years no one has been paying close attention [wu ren
jiangqiu FE N E% K], and [the dykes) have almost completely fallen in ruin.
Those who have debated the issue have decided to order workers to be
levied according to the acreage [owned by the landlords served by the
system], and boundaries forsectors to be established and inscribed on stone
as a visible record of permanently fixed regulations.

Every year in the first lunar month, on the day following the rural district
drinking meeting [xiangyin ciri FFEXR B, without waiting for anyone to
lead him, each person shall proceed to the work of banking up the earth and
planting trees. Anyone who arrives a day late shall be fined according to what
is announced by a collective discussion [zhongyigaofa R E S0 Thisis

to be done constantly every year. 120

Table 3
Breaches by Floods in the Miju River Dykes (period covered: 1478-1849)

East side
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~Autu |
Late summer

It is not certain that this was ever actually done, but it affords us a glimpse
of a more relaxed, community-based maintenance system at the end of the
period when the challenge was still limited enough for tight bureaucratic
control not to be felt to be necessary.

The débacle of 1552 prompted a strong response from officialdom. The
quantitative details of maintenance work were laid down, such as the number
of ‘dragon caves’ (longdong HEI)—Ilateral open conduits—to be provided
for draining off water. They concluded by remarking: “That the soldiers are
exhausted at the present time, and the commoner-civilians impoverished, is
not due to any lack of fertility in the soil but to inadequacies in the
management of water [shuli bu zu JKFI) A J£].71% There was even a plan to
move the entire river eastwards so that it ran along the foot of the mountains,
but this was not done. The cost of repairs in terms of the timber and stone
need, as well as in labour, remained high, and the 1563 gazetteer describes
a society already under serious pressure:

Those who own land sometimes have to sell it. Those without land are

sometimes obliged to perform hard labour-services, their hair becoming grey

because of their lack of rest. Nor are the women and children in tranquillity.

In emergencies they demolish their fences and walls to block up the

breached dykes. When times are calmer they steal the timber used for the

engineering work to supply their private cooking. '?® Those who watch over
the system [kanshouzhe FESF &) are not capable of dealing with these
vexations. Those who do the reconstruction are wearied with their sufferings.

Atthe worst it even happens that landlords along the east-side dyke criminally

breach the dyke to the west, and landlords along the west dyke criminally

breach the dyke to the east. 129

In fact, the system proved sustainable. What has to be taken into account is
the price.

Organization seems to have been improved between 1628 and 1643, with
more changes shortly after 1736. The responsibility for specific lengths of
dyke were assigned on the basis of taxes paid by landowners. Workers were
sent out in the middle of the first lunar month and at this period normally
worked for a month, their effectiveness being checked on by the officials.
Furtherchangesintroduced by the department magistrate shortly before 1795
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did not yield good results, however. The organization was overhauled once
more in 1818, and then again twice more by three different department
magistrates. These repeated efforts were probably what principally ensured
a period of stability after the disasters of 1815-17. The hydraulic engineering
above the gorge at the Baihan may also have played a part. We plan to present
a separate study of the details of the Miju system in a later work. In the context
of the present survey it represents the mounting economic burdens that could
be incurred by progress beyond certain complex environmental limits, and
the way in which they were not necessarily carried by those who had caused
them. This displacement of responsibility is perhaps the main reason why
effects of this type have proved so hard to stop. For example, the Luoluo
opening new mountain land above the Baihan did not have to rebuild the
Miju dykes downstream.

Essentially, what was happening was that the increased loads of
sediments carried by the MijuRiver, because ofland clearance and deforestation
upstream, raised its bed, and made it necessary both to keep dredging it and

Figure 10

The Miju River near Zhongsuo F Fff running above the level of the fields (photo: M.E.)
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building the dykes higher and higher. It was estimated that from 1828 to 1843
the river bed in the upper course below the Putuo Gorge rose by 10 feet in
spite of dredging. Stone columns were then installed as markers to provide
a measure of the depth of dredging needed. ! By some time in the later Ming
dynasty a substantial proportion of the course of the Miju immediately south
of the gorge was probably running above the level of the rooftops of houses
on the surrounding land, as it still does today (see Figure 10). By the early
nineteenth century the clearing and dredging required sixty thousand men
during the period from the first lunar month to early in the fourth month,
though not continuously, and half again that number to rebuild the embank-
ments, 13!

There is a useful overview written by an unidentified local who for many
years was the General Manager (zongli Z8¥8) of the Miju dykes, probably
from the middle Qing period, though the exact date is not clear:

Ordinary rivers travel threugh the land. Only the Miju travels above the land.
Ordinary rivers all penetrate deeper [with time], but the Miju fills up every
year with deposited sediment. These are the major contrasts ... . In the
region of the Mao Family Gorge [Maojia jian F& 5K ] everything is broken
peaks, hateful precipices, streams that lose themselves [baiqi EAZ], and
fragmented valleys [suigu FEZLH gathered together or scattered about. They
unite at Three Rivers' Mouth. Whenever a wind from the northwest arises,
mountain soil, whirling dust, and flying stones frequently strike one in the
face. With the arrival of summer and autumn the continuous heavy rains
destroy the ridges and split the valleys open. Stones from the mountains and
sediments in the gorges come down in the frenzied current, a flood like a
landslide, its breakers roaring with a sound like stones falling. On every side
it is blocked off, with no way through. It only drains out by way of Putuo
Gorge, but over the years the people of Langqiong have used huge claws
Gupa B®) to push the clogging piled-up sediments at the Three Rivers’
Mouth downstream. Under these circumstances, water and stones from all
directions have treated Dengchuan as their drainage ditch. The origins of the
afflictions suffered by the Miju river in fact lie in this.

When it goes south from here there are the mountains of the Black Ants
Gorge [Heima jian F2 B and Serpent Gorge [She jian FEH). All of them
are bodies without a full covering of skin [that is, they have areas without
vegetation or, possibly, soil cover]. They are inserted in the river’s gorge,
lofty and vertical. Their sands fly about and their stones shift along, more and
more helping the [river’s] power to fill up the Erhai. Thus the route of one
long river receives the sands and gravels [shali Y] of a hundred courses.
To begin with, it is as if bound in the coils of ravines and gorges [tongxia
WEIEE ). When it reaches the Upper Gongsha [shang Gongsha 23 ...,
it suddenly opens out and rushes along rumbling like startled thunder,
speeding like a myriad horses almost wishing to take all sixty /i of level plain
and soil embroidered [with crops and houses] for the pleasure of its swiftly
sweeping position-power. In all the spatial structure of the river there is no
danger to equal that which is here.

Next, downstream from Wangwu F A ... the entire river is as perilous
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as suspended scaffolding. Wherever there is a bay or bend, one further feels
the flying foam and the press of the spray. The shaking is out of the ordinary.
It is always here that there are flooding over and breaches that are naturally
caused [zilai huijue BARER ...

In summer and autumn the current is turbid. Silts and sands come down
together, but sediment that accumulates in the river has always entered the
Erhai, [so,] with the passing of time, the mouth of the Erhai has become
obstructed, and the tail-end of the river has also grown congested. For this
reason, 30 years ago the place where the river entered the Erhai was [just]
downstream of the Lock Water Pavilion [Suoshui ge ﬁﬁﬂ(@ ]. Today [circa
1854-55] it is about 5 or 6 /i [2.5 to 3 km)] distant. [A linear extension rate
approaching 0.2 km per year] ... . It is undoubted that there are advantages
forthe people living in the neighbourhood, but harm is caused to the upper
reaches. The reason is that greed for the profits from fields formed by the
accumulation of silt (yutian ] and [the consequent] lack of dredging
clear, causes the tail-end of the river to narrow to the extent that it will not
admit boats. If the anus is not wide open, the digestion is incommoded. The
disaster of flooding over arises from this. Furthermore the disaster of sedi-
ments and stones are endured all the way from the source to the tail 132 ... .

Dengchuan’s disasters are from water, but what provokes these disasters in
Jfact comes from the mountains. In all the mountains the aethers of metal
ljingi & %R are weighty, and many of them lack vegetation cover [bumao
AZE] 1f it has no vegetation cover, the surface of a mountain will be bare
and reddish [tongcheng FEHE] and it will be easy for it to be stripped and
[for material] to fall, and for it to become permeated with water [jinyin =
T£]. When the cliffs and valleys are full of holes, the heavy rains that fall set
the sediments in flight off lines of ridges and contiguous ranges. Shifting
rocks and speeding currents form landslides and floods with a tumultuous
hubbub, competing for a way through as they come down. This is the reason
large rivers flood over and branch streams become choked with alluvium.
An array of discussions of policies, from both ancient and modern times, to
keep rivers in check exists but I have never heard of keeping mountains in
check.133

These concluding remarks suggest a sharpening awareness of how environ-
mental problems were interconnected. The point to bear in mind is that they
were prompted by events that in terms of historical experience were new.
At the same time there are hints that by the first half of the nineteenth
century population pressure was also making itself felt in a way that it had
not done before. The gazetteer for Dengchuan department of 1854/5 contains
this pen-portrait of Yangtangli 23 B one of its component cantons:
Fifty years ago an epidemic!* was so severe here that almost nine out of ten
households were left empty. For this reason the fields and cleared areas
ltianye FHEF] became overgrown with thorns and weeds, and were not
properly under control. ... Today the vegetation has been cleared, and the
smoke from the canton [fireplaces] fills the village lanes and a multitude of
humble dwellings are spread there like nets of stars or counters on a go
board. Even among the perilous peaks and deep river-ravines [suijing ZEE,
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if there is a scrap of farmland and a ladleful of drinkable water, there will
be several reed-thatched houses again with their sloping rooves among the
thickets of vegetation, no different from chicken houses or cattle sheds,
either in fractional groups of fromthree to five households, or else as isolated
‘villages consisting of a single family’ ... . Generally speaking, in times past
land was plentiful and no one ever su ffered from a shortage of it, while today
people in their abundance are threatened by more than just poverty 135

This impression of pressure on resources is confirmed by the account of
Xizhuang canton (Xizhuang li 75 B):

Itisonthe clevated ground below Mount Tianma and Mount Shishe & (.
The spring that comes down from Potuo [ FE: is irregular, either overflowing
or drying up, but suitable for wheat, taro, or tobacco. 1he acreage is insuf-
Sicient, so they go into the deep mountains to cut firewood and kindling which
they can exchange for a measure of grain. The men carry it on poles, the
women ontheirbacks, untiltheirmusclesandbonesare exhausted, they feel
reduced to almost nothing, and are haggard with their affliction.

On its eastern side Xizhuang Canton has the Lingyuan Marsh BIREE the
benefits from whose water are relatively extensive. In the seventh and eight
lunar months, however, the floods of fthe mountains converge together, and
there is a lot of saltin the accumulated water that swirls around. The farmland
beside the East Lake is especially hard and gravelly. It is necessary to
excavate it deeply and pile it in layers, letting the wind and sun warm it and
make it crumble. Aftera long time the richness of the soil emerges. It requires
more diligence than ‘ploughing with fire’ [huogeng K#  slash and burnl,
Stone is produced in the mountains ... . There are a number of families of
stone masons who have made this their hereditary profession.136

People were being pushed into agriculturally marginal areas and surviving
on by-employments that often did not yield an income comparable with that
from farming. While the skilled and specialized masons may have done
better, since we are told that their bluish-white stone was “a must for palaces,
mansions, tombs, and dyked banks,” the adverse hydrological effects of
continued wood-cutting and the clearance of fragile upland slopes hardly
need stressing.

7.0 The Puzzle of West-Side Hydraulic Degradation

The gazetteer for Dali prefecture published in 1563 shows the irrigation
systems of the west side in a state of administrative neglect, and in some cases
allegedly irrecoverable decay. The hectoring and sometimes anxious tone of
the section on the channels is an unusual one to find in official handbooks
of this sort. The compiler, Li Zhiyang Z&Z B scems at times to be scolding
the local authorities. We quote below virtually the entire section to show that
at this time almost none of the water supply from the Eighteen Streams used
for farming was under proper control. The important points are italicized:
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Four /i Channel [OQH{# north of the prefectural capital: This channel
irrigates more than ten ging [70+ hectares). In the season for heavy rains,
its floods cover over [fumo 1R the cultivated fields. Tt is necessary to
dredge it when the winter comes.

Tower Bridge Channel EEAE#: The floods from this channel coverover the
cultivated fields, and the inundated area is gradually increasing year by
year. 1f it is dredged clear in winter, it can still be saved.

Shangyang Channel _F Bi#: This channel should be dredged at the earliest
possible moment.

Bay Bridge Channel EF&#: For a long time the floods from this channel
have been covering the farmed land. If it were to be dredged in winter every
year, further disasters could be avoided.

Xizhou Channel E‘J‘H% The floods from this channel cover a large number
of fields. If it were dredged every year in winter, one-tenth of these could
be saved.

Elang Channel W} B ¥&: 1t bas already become impossible to open up for
Jfarming the area flooded by this channel. It should likewise be dredged,
so that the water is made to leave the midst of the land [shi shui you di
zhong {EKEH # ‘:F‘] after which it could still be saved for ploughing and
planting.

Zhoucheng Channel f&3I&: The agricultural land covered by floods from
this channel is already impossible to save. If the residents were to open
another channel, there would still be some land that could be spared for
farming. It is to be regretted that there is no one to take on the direction of
this among the superior authorities.

Ten /i Channel + BB { south of the prefectural capital: it should be dredged
every year. If this is not done, then the sediments and stones overflow
everywhere, which is a disaster for the cultivated fields.

Crane Bridge Channel E%%(ﬁ it should be dredged every year. It is
essential that this be led by those in authority [zaiweizhe TE {34, The
residents would then be able to remedy their circumstances. Ifthisis not
done, the disaster of widespread inundation willgrow worse day by day 17

The editor comments that, with the Eighteen Streams pouring off the
Diancang Mountains, “other counties cannot equal the benefits from irrigation”
enjoyed by the west side. However, “within the last hundred years, rich soil
has been turned into sands [sha ¥, also ‘sediments’] and stones. The people
arein greattrouble, the reason beingthatwater control has been neglected.”'38

The accounts given of the levees and barrages [tiba Y% ] tend to suggest
that, in this period, where there was a compelling public interest, successful
efforts were usually made to do maintenance work, but rarely otherwise. In
the first category was the Disaster Prevention Dyke [yubuanti B A ) south
of the prefectural capital next to the moat. It was said that “if the sun-baked
mud and the sands and rocks are left for a second year without being
dredged, they will become as high as the dyke.” Some time between 1488 and
1505 a huge flood did in fact break into the walled city, destroying half of the
ordinary people’s houses, but as a result arrangements were made to dredge
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the moat annually. The same importance was given to the outflow of the
Erhai, which was cleared every third year: “Once they had cut channels
through the choked-up accumulation of sands and muds, so changing the
impact of the spate floods from the mountain, the fields along the banks of
the river were not caused to be drowned [dao shani zhi yuse, gai shanlao zhi
chongshe, ze binhezbitian, buzbiyanmo 5582 WNZE » B LIE & &
&t B 2 M * TSFE#E )] The excavation of channels through the
sediment was done by building a temporary cross-dyke, drying out the river
below it, and shovelling.

Contrast the levee along the channel north of the prefectural capital,
Because—so the gazetteer says—the inhabitants in several places had let
their pagodas fall into disrepair, there had been “changes by the flood-
dragon” [jiaobian ¥ %], in other words disasters, and “good fields have
been flooded, and many of them become rank with weeds.” There had been
a proposal to cut channels through them so they could be farmed, but
“because people had shrunk from the expense, it had stopped in mid-course,
which was a pity.” As a result, “benefits remain in the land [unused], while
people have a famished appearance.” In similar fashion the three channels
that ran through the prefectural capital, partly to provide water for fighting
fires, and partly for irrigation of the fields just outside, had long been choked
up forlack of dredging. “This has caused a hundred ging of rich land to turn
into saline waste.” Evidence of long-run unsustainability? It was the same
story with the Mahuang Gorge (Majiang jian Fiff 2 f&). “The old course of this
stream entered the Dama River [Dama jiang A BS{L | north of the military
training-ground. Because this course had become choked up, when there
were heavy seasonal rains, the surging floods sped forth and made breaches,
coming down the main road by the training-ground instead, striking the west
gate on their way.” Proposals were made to excavate the old course but “Alas!
It was merely empty talk.”!3?

Sedimentation was presumably the result of tree-cutting on the Diancang
mountains, but it seems unlikely that this was severe. Table 4 summarizes the
information on forest cover on the Nineteen Peaks given in the 1917 Dali
county gazetteer. We know that trees were still being felled there at this time,
and there is a slight suggestion that stocks were beginning to decline in the
observation on Malong Peak that “there is a profusion of bamboos and trees,
but they all grow on the summit and the journey for woodcutters is an
exceedingly long one.” Some trees, such as those on Foding and Wutai Peaks,
were ‘timber trees’ (caimu #47K). We are also told that though the trees in
the gorges of Yingle Peak (Yingle feng 241§ ) were “plentiful,” at the end
of the Manchu-Qing, “a certain provincial commander-in-chief occupied it as
his personal property. For his buildings and his cooking fires heated with
bellows [chuicuan ¥R he cut down nearly all [the trees].”' But this
implies that they were still there to cut in the early twentieth century, and,
although trees can of course regrow if given the chance, they were pre-
sumably even more abundant in the late Ming.
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Qualitative evidence from the later Ming also supports this impression of
slopes still covered in many places with trees. Even allowing for a degree of
poetic licence, this emerges from some lines in a poem by Li Yuanyang
ZETCKG called “South of Sunny Slope Temple.” This was the Yangnan si
S SF which was in the subcatchment of the Nanyang Stream [ B3iZ, at
the southern end of the Diancang, as described by the gazetteer when it says
that “the source of the Yangnan Small River-Ravine [Yangnan xiaojing [5 T
/N#E] emerges from the foot of the northern spur of Maer Peak [Maer feng
F5HI#) [to the east of the South of Sunny Slope Temple)].”!4! He was on
horseback:

I ask how to find the way to the South of Sunny Slope Stream.

The stream’s remote, and I meet, by chance, with herdsmen and cutters of

wood.

Tired out, and their parasols opened up, my grooms

Look about them with every step at the creepers and bamboos,

Then, sitting down in the cool of the clouds, allow the horses to rest.

A nearby rock has the squared-off shape of a box that's used as a grain-
measure,

Something that tells me there’s not much further to go to the Buddhist
temple.

So I pierce a path through the lower slopes by the vigorous use of my whip
Where tens of thousands of pines are as dense as the scales on a fish.

The uninhabited valley with verdant colours fills

As a fresh, bright light shines back from Ten Thousand Flowers Cliff.142
The steeper, higher slopes of the Diancang range were notand are not suited
to farming, which is probably why they kept so much of their forest cover

for so long.

Table 4

Forest Cover on the Nineteen Peaks circa 1917
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These fragments of evidence leave us with several problems, made more
difficult by an approximately three-hundred-year gap in the evidence. An
intricate, decentralized complex of small traditional irrigation systems based
on the Eighteen Streams, and many smaller sources like springs, was still
functioning in the early twentieth century, apparently successfully. How did
they recover from the late Ming hydraulic decline in this area? How far were
they revived and how far new? And how were they managed? The 1917
gazetteer only gives passing hints on this last question, though itappears that
the part played by the state was minimal, in contrast to the Miju system. Their
small scale made community management practicable, though, as almost
always, we have to assume in the context of the history of water-control in
China generally'#? that quarrels would at times have prompted intervention
from above to settle. This gazetteer does, however, provide a descriptive
overview that offers a basis for some careful speculation.

These water systems were gravity-driven:

The water flows down from the heights. They divert it for [powering]
hammering mills [dui §) and let its impact [work] grinding mills [wei F&).
Forirrigating the fields they do not have to toil with counter-balanced baling-
buckets [jiegae 151, i.e. the shadif]. Therefore the people’s toil is uniquely
free of effort.145

In structural terms, the larger systems in the southern two-thirds of the west
side of the lake commonly consisted of four sections: (1) one or more sources
(yuan JB); (2) a ‘stream mouth’ (gikou Y% [) where a watercourse began
to be treated as a means for irrigation; (3) a spreading network of ‘branches’
(zhi ) and ‘smaller branches’ (xiaozhi /|NS7) from which the greater part
of the irrigation water was drawn, most of them man-made, and some with
‘water-dividing places’ (fenshuichu 537KJ2); and (4) ‘river tails' (shuiwei
KB, outflows that led the water back to the ‘big spine’ (dagan KE) or
main course, often providing a further measure of irrigation water as they did

55

143 This comment is based on decades of
reading through local studies by Japanese
scholars. For a quick sketch of some typical
patterns, see Mark Elvin, “On water control
andmanagementduring the Ming and Clving
periods,” (Ch’ing-shib wen-t'i 3.3 (Nov.1975)
For the Japanese literature generally, see
Mark Elvin, H. Nishioka, K. Tamura, and J.
Kwek, Japanese studies on the history of
water-control in China. A selected biblio-
graphy (Canberra: Institute of Advanced
Studies, Australian National University; and
Tokyo: Center for East Asian Cultural Studies
for Unesco, 1994), especially Introduction.

144 Unless otherwise stated, all the items
that follow are drawn from Zhang Peijue,
Dali xianzhi, pp.96-112.

195 Dali xianzhi, p.366.



56

W6 Emphasis added.

M. ELVIN, D. CROOK, SHEN JI, R. JONES, and J. DEARING

so. The slowing of the current caused by creating these diversion networks
would of course have been a major cause of the deposition of sediment, so
removing the need to place too much explanatory weight on the removal of
vegetation cover. Towards the northern end of the west side of the lake the
systems that only flowed strongly in the wet season were to some extent
replaced by dam-reservoirs (tang 1) and barrages (ha 15, 1B that retained
the seasonal runoff for controlled release as needed.

The main streams varied greatly both in the amount of water they
provided, and the degree of seasonal variations. Some, like the Tao and the
Yinxian, were dry much of the year; some were relatively stable, like the Jin;
others regularly destructive in spate. (See Table 5 below for the structure of
the streams.) Thus it was said of the Yangthat “every autumn it overflows on
all sides, and does considerable damage to the farmland.” The same was true
for Sandy Level Gorge (Shaping jian 3 ). “At normal times its flow is
extremely exiguous. As summer turns to autumn, though, when there are
heavy rains, its course flows sideways, flooding over in all directions.” Also
for White Rock Gorge (Baishi jian). “In the summer and autumn of every year
the waters from the mountain burst forth and routinely destroy farmland.”
Whatever the reason, people seem to have been content to live with these
problems rather than trying to control them.

Allocation of water was based on customs long established, but it is not
clear when, how, or by whom. Thus,

The source of the Pin River [Pinshui fh/K) emerges at the foot of Foding
Peak. The acreage that its water supplies with irrigation is that of Dajingpang
jﬁ#%, Zhuanyao @ﬁ, Zhongyi B &, and Taiyi j\(——‘ of Taihe j‘(ﬂ]
villages. Every time the solar period Grain Fills comesround [21 May-5 Junel],
these four villages share out the water according to which day it is [anri
fenshui }'ﬁ H §}7}(]. When a cycle is complete, they return to the beginning
again. The custom has become a regular law.

Other groups of villages used similar cycles. Others had inherited rules,
working on principles not specified. Thus we learn of the Nanyang Stream
that:

It has two sources, one on the left and one on the right, each of which
constitutes a distinctive flow. Only when they reach the foot of the mountain
do they join into one. They flow straightto the centre of Baolin %M village,
where there is a water-dividing place [fenshuichu 437K 5z | that splits it into
four branches:

The first branch goes south from the foot of Xieyang Peak, then turns east
to descend. In general the acreage of the Third jia of the Fifth Army at
Xiaguan [Xiaguan zhi wujun san jia T BZ TLE =F] and the two
surnames of Zhao ?éﬁ and Li $, Tuideng T&%‘ village, and Daguanyi
KB E settlement all depend on the settled regulations to divide up the
irrigation [water between them]. 146

The gazetteer does not tell us what happened when there was conflict over
the implementation or interpretation of these regulations.
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If we judge by the number of names in common, the anthropogenic
channel structure of the west-side complex of irrigation systems in 1917 bore
only the slightest relationship to that of 1563 or that of 1426-35, just as these
latter two had only a most limited mutual relationship, especially if we
exclude the waterways through and immediately around the prefectural
capital. The Mahuang Gorge, written variously as Mahuang jing B 2%
‘Horse-leech Ravine-River’ (reading huang §2 as huang %) and Mahuang
jian MREE A ‘Epbedra sinica Gorge’ is one of the few—perhaps the only
one—to be found beyond any doubt in all three. Some few others, such as
the White Rock Gorge (Baishi jian), can unambiguously be found in the first
and third, but note that these, like Mahuang Gorge, are mostly natural
features, not artificial channels. Different names may of course have been
given at different periods to the same reality, but equally the same or similar
names may have been given at different times to nearby but different
channels. Our speculation is however that, while the main Eighteen Streams
themselves, and most springs and gorges, remained more or less constant
over time, their debouchments into the Erhai perhaps excepted, the man-
made irrigation-system channels that they fed were being slowly but con-
tinuously shifted by human action across the lower lakeside slopes of the
Diancang Mountains to circumuvent the problems created by sedimentation.
In oversimplified terms, while the challenge that developed on the Miju was
vertical, namely to make the dykes higher and the river bed lower, for the
Eighteen Streams it was horizontal, to find a way to relocate laterally. The
former required an ever more onerous annual state-run bureaucratic
mobilization of labour, resources, funds, and managerial skills; the second
needed only intermittent small-scale excavations as appropriate. This may
also explain why the documentation generated on the Miju became so much
more voluminous: it was a huge concern of the bureaucracy and it was the
bureaucrats who mostly produced the gazetteers.

The structure of the Eighteen Stream complex is outlined in Table S.

Table S

The Structure of the Eighteen Streams circa 1917

21 6=21)
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The decentralized, and very slightly anastomotic character of the complex is
immediately evident.

What did it take to open a new channel on the lower slopes of the
Diancang? Some time in the Qing dynasty, Li Xiaozhi 2224, the county
magistrate of Taihe, in other words Dali, organized the construction of a new
diversion channel rather more than 3 kilometres in length to take water from
the Xiangshui ravine-river (Xiangshui jing EEKE) to the Jiangjun Temple
ravine-river (Jiangjun miao jing #FEEHE ) to increase the supply to the
Longwei domain (Longwei dian SEE&4) ). The Jiangjun Temple ravine-river
is a small watercourse that descends from the southern end of the mountains
on the north side of the Erhai outflow, and faces the western end of the city
of Xiaguan on the opposite bank. If we have identified it correctly, the Xiang-
shui lies further downstream on the outflow than the Jiangjun but upstream
of the Dapo ravine-river (Dapo jing KIE ). The Longwei domain is, or
was, farmland on the west side of the Erhai but south of the most southerly
of the Eighteen Streams, the Nanyang. Because the Nanyang could only
irrigate a part of it, many of the fields were dried up or covered in weeds
before the new channel was built. Magistrate Li, who inspected the terrain
in the company of local elders, agreed with their view that the large quantities
of “unstable sediments” made seepage likely if the diversion from the
Xiangshui was made at a low level, and the channel was therefore brought
down froma point high up on the ravine-river and more than half of it lined
with stone. Making water “flow upstream” in this way, to use Li's own words,
and “following the salients and re-entrants” along strongly corrugated
contours on steep slopes was a far from trivial feat of engineering, but it was
done in 3 months, that is at a rate of about 33 metres a day. Regrettably, we
are not told the size of the labour force. The new channel was later given Li’s
own ‘style’ as a name, becoming the Qingqi ¥ {Z£, or Qing stream, in his
honour. 147

Making new channels on the alluvial fans, or on the exposed lake shore
of the main part of the west side, would have been much easier. We can
conclude that work of this sort would have been at most a substantial under-
taking, but not a monumental one.

8.0 Discussion

If our conclusion about the nature of long-term flexible hydraulic
adaptation on the west side can be validated this would indicate that, even
systems with a high degree of relative ‘sustainability’ may not have been
absolutely sustainable over the long run (given the assumption of a constant
technology), except at the cost of periodic restructuring in addition to
ordinary maintenance. It is of course a matter of judgement how far a system
can be restructured and still be defined as ‘sustainable’. Likewise how far
‘stability’ can be reasonably allowed to contain ‘dynamic’ elements as con-

Y7 Dali xianzhi, pp.1242-5.
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148 The classic, and still powerful, statement
of the sustainability thesisis given by Franklin
H. King, Farmers of forty centuries London,
or permanent agriculture in China, Korea
and Japan (London: Cape, 1927) (original
ed., Madison, Wis.: Mrs F. H. King, 1911).
An overview that is closely related to this
issue, though it does not confront itexplicitly,
is M. Elvin, “The technology of farming in
late-traditional China,” in 7he Chinese agri-
cultural economy, ed. R. Barker, R Sinha,
and B. Rose (Boulder, Col.: Westview Press,
1982).

149 See the Soviet 1:100,000 map of China
(1978) cited above (Maps 2 and 3).
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tributing to any sense of ‘equilibrium’ (a term with an uncomfortable amount
of baggage). More importantly and more generally, the contrast between the
four sides of the Erhai lake shows that, within the general framework of the
concept of ‘traditional Chinese irrigated agriculture’, we need to draw
significant distinctions between differing degrees of ‘sustainability’ depending
on the types of interaction with the environment required. 4

There was also a variety of patterns of ecosystem reaction across time to
premodern Chinese-style development. In some cases, such as that of the
Miju River, a long early phase of relatively widely spaced human innovations
to exploit natural opportunities or provide ‘solutions’ to natural problems,
with little trouble during the intervening periods, could be followed by a
dramatically intensifying sequence of crises, especially if other factors to
some degree outside the hydraulic system—such as upstream stripping of
mountain forest and vegetation cover in the case of the Miju—had an
increased input into the complex of causes. This transition could often leave
a significant imprint on the historical documents in contrast to the lesser
impact of more routine operations that had a lower historical visibility, but
were as intrinsically as, or more, important to the human economy.

Analytically, the pattern of spatial connectivity appears a crucial determinant
in creating the Miju type of acute crisis. Water systems on the east side of the
Erhai were small and relatively isolated; problems were mainly those of
adequacy of supply. Those on the west side were marginally anastomotic in
places, but likewise predominantly independent of each other; clearing
deposited sediments and restructuring were costs, but localized. In contrast,
the Miju in the north was to all intents and purposes a single dendritic system
in which perturbations in sediment loading in a multitude of inputs had a
cascading effect as they reinforced each other downstream. Differences in
scale mattered too. The Boluo River system in the south was also dendritic
but its annual discharge into the Erhai (using modern figures) was only 22%
of that of the Miju. Its gradients overall also tended to be somewhat less: the
highest peaks to the east and west of the upper Miju subcatchment were
respectively about 900 and 700 metres higher than those to the east of the
Boluo, and about 1300 and 1100 metres above those to the Boluo’s west.!%
While slope is only one of the many parameters determining erosion and
sediment transport, we may speculate—pending further investigation—that
this may have eased the erosive impact of the removal of vegetation cover
on the higher slopes. Given that the repertoire of premodern farming tech-
niques was to all intents and purposes identical in the two subcatchments,
these simple observations already go some way to suggesting an explanation
for the greater historical stability in the south of the region.

Environmental microvariation matters.
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