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FOREWORD

There has always been a continuing interest in learning how the
Government of the People's Republic of China has approached the problem
of dealing with environment in the  light of universal concern for
ecological degradation resulting from man's activities. A number of
UNEP missions have gone to China, some at the expressed invitation of
the Government, to find out the latest conditions and activities relating

to environment.

It was in late 1976 that the Director of the UNEP Regionhal
Office was invited for an official visit, as a result of which it was
mutually agreed that a Regional Advisory Team (three members) would visit
China as a follow up of that mission.

After a series of consultations between the UNEP Regional Office

and the Chinese Embassy in Bangkok, it was finally decided to have the
mission visit take place from 1-21 August 1978.

(ii)
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PART ONE

1 1 Summary and Recommendations

1.1 General Impressions

The purposes for which the team visited China were accomplished
and the current environmental piactices observed. A most important
impression that the team obtained was the great ferment of activity that

China seems to be undergoing.

With the present leadership that includes men of pragmatic
inclination, there is now more attention being paid to four modernizations
(agriculture, industry, defense and science and technology) than used to
be. The goal is to catch up with the developed countries by the end of
the century. The environmental implications of this thrust are soon to
be felt and officials in charge of environmental protection are fully aware

of the situation.

We were allowed and even encouraged to ask questions all through-
out the visit. It was of course understandable that there was some loss
in the language translation both ways. and our impressions were thus under

these limitations.

We observed the following, however, in our visits to the warious

places:

(a) People worked hard without any apparent compulsion - both
in urban and rural areas.

(b) Honesty in general, a way of life as evidenced by the absence
of any fences or iron grilles on homes and by the casual
way hotel rooms are closed but unlocked while occupants are
away.

(c) Bicycles are an important means of transport by both urban
and rural dwellers. Motorised transport is mainly owned by
communes.

. (d) Trees are planted along streets, roads and canals and there
is a vast national afforestation and reforestation programme
being vigorously implemented.

(e) People tend to live simply and under self-discipline.
(f) Because manpower is the single greatest resource of the country,

public works are oriented towards labour-intensive direction
and techniques. It is not uncommon to see large number of men,



(g)

(h)

(1)

(3)

(k)

women and children all working together to build a road, dam
or bridge using manual labour. Mass mobilization is a
characteristic of development effort in China today.

Sayings and slogans are in general used and served to motivate
the masses towards achieving stated production geoals.

Because of the great numbers of pedestrians and bicycles,
vehicles tend to use the horn very much and noise pollution
appears to be an increasing problem.

The Chinese people do not appear to covet the luxury consumer
articles which they see with tourists and visitors.

Use of natural and organic fertilizer is given greater emphasis
and inorganic fertilizers employed only for additional soil
enrichment. Thus compost piles and use of night soil are
practiced on a large scale. We were told also there were some
40,000 biogas installations throughout the country.

Wwith the emexgence of a new China today, the people have
acquired a new sense of identity and are proud to have achieved
a great deal of progress since 1950. ‘

1.2 Environmental Philosophy and Policies

The

theoretical framework upon which Chinese environmental efforts

are based is best summed up in the now well-known 32-character policy,

written in+8

(a)
(b)
(c)
(d)
(e)
(£)

(9)
(h)

groups of 4 ideographs each and translated roughly as follows:

over-all planning (Chuan Mian Kwei Hua)

rational allocation (of resources) (He Li Pu Chu)

multipurpose utilization (Chung He Li Yung)

conversion of the harmful into the beneficial (Hua Hai Wei Li)
reliance on the masses (Yi Kao Chun Chung)

universal participation (everybody takes part) (Ta Chia Tung
Shou)

in environmental protection (Pao Hu Huan Jing)

for the benefit of the people (Zao Fu Jen Ming).

According to this policy, (1) masses are to be mobilized to do

environment protection work through non-formal education and information

dissemination; (2) errors and wrong practices are to be corrected and each

factory and commune pays attention to environment protection work in unity,

which is integrated into production work; (3) larce factories are

distributed and smaller ones centralized; (4) attention paid to preventive



measures prior to disposal of wastes into environment: (5) industry and
agriculture harmonized and complementing each other; (6) improvement of
processes to utilize waste products whether they be solid, liguid or gaseous;
(7) change of toxic to non-toxic procedures or processes; (8) careful
recycling to reduce or eliminate wastes; (9) purification or treatment
processes to include physical, biochemical and engineering technigques; (10)
rules and regulations for new factories and installation of pollution control
equipment in existing ones; (11) design, construction and operation of
factories and plants to include environmental protection and pellution
control facilities failing which the government may withhold clearance or
disapprove projects; and (12) laws and standards set up according to health
and environmental needs. We felt that careful attention is being paid to

environment and not merely lip-service.

Even the new constitution of China, adopted on 5 March 1978 contained
this very explicit provision (article 11 of Chapter I) "The State protects
the environment and natural resources and prevents and eliminates pollution
and other hazards to the public.”

Finally the new Chairman, to underscore this constitutional provision
stated in his address at the First session of the National People's Congress
on 2 February 1978:

"The elimination of pollution and the protection of the environment

are a major issue involving the people's health, an issue to which

we must attach great importance. We must draw up regulations to

protect the environment and make sure that related problems are
satisfactorily solved."

1.3 Principal Environmental Activities

At the time of the visit the main pre-occupations of Chinese
environmental protection officials may be classified under the following

activities:

(a) Industrial pollution control through waste water treatment
(primary settling, oil-wat=sr separation, activated sludge,
ion-exchange, etc.) use of bag filters, cyclones and pre-
cipitators for air pollutants, recycling and appropriate
industrial siting.

(b) Water conservancy to prevent floods and droughts, control
soil erosion and insure domestic, industrial and agricultural
(irrigation) supplies.



(c) Wise use of natural resources through product recycling and
maximum use of waste products.

(d) Afforestation and urban tree planting to insure green belts
and a steady and sustained supply of wood and timber.

(e) Universal production of biogas from human and animal wastes
and conversion of agricultural wastes and residues to compost
for farm soil application and enrichment, thereby minimizing
the use of inorganic fertilizers.

(f) Conservation of energy supplies through the use of kiogas and
' agricultural residues, not readily compostible, for domestic
needs.

(g) Monitoring of environmental pollution through water and air
sampling and analyses, especially in and around industrial
areas.

(h) Provision of mass housing in rural and areas and of high-rise

apartment -type residences in urban and industrial areas.

1.4 Human Settlements and Human Health

Provision of housing is a top priority in China and housing projects
are under continuous planning and construction. Various types of materials

are used including stones (cut by hand using minimum tools), bricks and wood.

The housing sub-division in Shanghai is an excellent example of
city efforts, with minimum state (national) assistance, to provide shelter
to its people even if two families have to share a common kitchen and bath.
The attraction of city or urban life has been reduced by rural housing

projects and helped in the elimination of slums that are well-known through-

out Asia.

In general, human settlements and housing sub-divisions are now
planned and developed to be self-contained communities and include food
stores, a medical center, several light industry or small-scale factories,
kindergarten and primary school and sufficient premises for a playground and
recreation center. Utilities and services -~ water, sewers and drains in
urban areas and light are provided. In rural areas the construction of waste

digesters for biogas production is actively encouraged.

Health services are augmented by use of medicinal herbs and even

hospital grounds are encouraged to have its own herbs-producing gardens.



Acupﬁncture in combination with ‘western surgical technigques is widely

practiced and accepted.

1.5 Energy

Rural energy supplies for cooking and lighting come mostly from
biogas and agricultural units such as corn stalks and firewood from waste
lumber or cut trees. For as long as electrification has not reached these

areas, there will be this dependence on such energy sources.

A source that is becoming increasingly important is the hydro-
electric power plant of about 40 kw generating capacity utilizing a water-
drop of not more than about 5 meters. These are spin-off projects frqm
other large engineering projects such as the Red Flag Canal, along which

have been constructed 19 such small generators.

Coal is another important energy source and China has a number of
substantial deposits. It is used not only in heavy industries, but also in
small-scale industries. To a limited extend, it is used for domestic.
purposes such:.as cooking, especially during winter, and in lime production

in rural areas.

Energy conservation is also evidenced by an apparent strict
adherence to a policy of minimizing use of headlights of gasoline and diesel
driven cars, trucks, buses and similar vehicles. Car headlights were
turned on quite late in the evening to the point of risking accidents
especially with bicycles, push carts and various types of animal-driven

transport.

1.6 Soil Conservation and Fertility

Traditionally land has been farmed in China for centuries and
experience has taught the peasants how best to increase the productivity of
agricultural lands. The most practicable and convenient way is the use of
compost as a soil conditioner and applying inorganic fertilizer only

marginally.

At almost all production brigades visited up to 1/3 of farm needs
for organic fertilizers come from residues of biogas and 2/3 from compost
piles. The present rate of application is about 900 kgs. of inorganic

fertilizer (NPK), 75 tons of compost and 35 tons of bio-digester sludge per



hectare of farm land. The cost of a 10-cubic meter digester for a family
of 5-~6 people is only about US$14.00 and needs only local labor and readily

available materials.

Farmers in China are now transforming even their mountainous or hilly
lands into productive areas for growing crops. Gullies and ravines are
being filled and reclaimed, hills leveled and dams built, as part of an
integrated apprcach to flood prevention, irrigation, soil conservation and

river control.

Chengchow which used to be a dusty city has been planted with more
than 2 million trees and the Yellow River has been put under control through a
series of embankment dykes that run up to 800 kms. in length. Yellow River
is perhaps the most heavily silt-laden water in the world, averaging 37 kgs.
of silt per cubic meter of water or about 37,000 ppm, althouch the figures
can vary anywhere from 3,000 to 170,000 ppm. Because of this, it is also
unique in that the river bed at its lower reaches is higher than the

surrounding areas.

Afforestation and reforestation is now a major activity in China
and is pursued down to the commune level in a determined effort at soil

conservation and for other purposes.

1.7 Wildlife and Nature Reserves

China is very rich in wildlife and has reserved some 1.34 million
sqg. km. or 0.14% of its land as protected areas for conservation of

endangered species.

Some of the protected and endangered species are:
(a) Giant Panda (Ailuropoda melanoleuca)

(b) Lesser Panda (Rilurus fulgens)

(c) Wolf (Canis lupus)

(d) Chinese tiger (Panthera tigris amoyensis)
(e) Amur leopard (Panthera pardus orientalis)
(f) Wild bactrian camel (Camelus bactrianus)

(g) WwWild Yak (Bos.mutusl

(h) Golden Takin (Budorcas taxicoclor bedfordi)
(i) White-lipped deer (Cervus albirostris)
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(j) Musk deer (Moschus moschi ferus)l

(k) Chinese alligator (Alligator sinensis)

(1) Siberian crane (Grus leucogeranus)

(m) Japanese crane (Grus japonensis)

(n) Brown-eared pheasant (Crossoptilon mantchuricum)

(o) Japanese crested ibis (Nipponia nippon)

1.8 Recommendations

The trip to China was very enlightening and the team saw a great deal
of the country. Some of their practices are worth emulating while others
need perhaps some modification. Since the team has been repeatedly asked by
the Chinese Authorities to offer and make suggestions in the light of our
training, experience and observations elsewhere, we would like to make the
following recommendations: |

1.8.1 Strengthening Mutual Collaboration in Pollution Abatement

Throughout the mission, we repeatedly heard from the Chinese officials
regarding their desire to learn more akout the methodologies of pollution
abatement in other countries. The paucity of information available to
scientists is ﬁore conspicuous at the provincial level. Specific areas where
information is lacking are inter alia:

(a) Pesticide management and control;

(b) Residue utilization in aluminium industry particularly on
chemical recycling and "red mud" handling;

(c) Treatment of pulp and paper mill effluents.
UNEP may be of assistance by encouraging more Chinese participation in its
programme particularly the Industry Programme. It is still not very common
for Chinese scientists to establish direct contact with their counterparts
through attending international meetings. Recently, a positive trend has
been established where China has begun to depute specialists to participate

in technical meetings of the Regional Commissions.

1.8.2 Roving Seminar-cum-Study Tour on Industry and Environment

China is rightfully proud of its success after liberation through
self-reliance and hard struggle. In "Industry and Environment", there are
still many aspects where¢ China may gain from learning the experience from
other countries, but at the same time, she has unquestionably demonstrated
her ingenuity in residue utilization and pollution abatement. The approaches

and experience in China can be beneficial to other developing countries.
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The purpose of the roving seminar and study tour is to bring a
selected group of high officials (director-generals and deputy director-
generals in pollution control offices) from developiné countries to observe
the approach in Chinese pollution abatement. During the mission, seminar
type exchange of opinions will be conducted at every city visited so that

the Chinese host may at the same time benefit from such missions.

Suggested places to be visited are:
a) Peking - Discussion with State and Municipal Environmental Protection

Office and the National Environmental Chemical Institute.

b) sShanghai - Industrial locations, automobile industry and chemical

industry.
c¢) Tientsin - Light industry.
d) Taching - Petroleum and petrochemical industries.

e) Anshan - Iron and steel industries.
Study tour duration -should not be more than 15 days.

Participants envisioned are high officials from pollution control
or environmental agencies from developing countries, preferably not more

than 15 persons.

The method of implementation will be roughly as follows: Prior
to departure of the mission tc China, the participants will be requested to
submit a brief account of pollution abatement programme {(at least one
industry per city of visit) of their respective countries. At each city of
visit, one full day session will be arranged for a seminar-session where
each participant will present his experience so that a viable discussion and
exchange of views on pollution management may be conducted. The host
country will be requested to supply local experts who will participate in
the discussions and introduce the participants to the Chinese environmental

pollution abatement programme of each sector of industry.

1.8.3 Control of Scil Erosion Through Afforestation

The disparity in the extent of afforestation on mountains and hills
of northern and of southern China, was reported to be due, in part, to the
relatively shallow soils in the hills in the northern parts. Although

this is a sericus handicap, certain shrubs which do not require very deep



soilshand have soil-hclding propensities could be propagated, which in due
course will add humus and gradually break up the shale and thereby add depth
to thé.soil. In certain areas where the soil is deeper, hardy species of
trees; mainly of the coniferous species could be propagated. The Taihang
mountains, where we were told natural forests were destroyed in the pre-~
liberation period, are now being gradually afforested. In some parts 70% of

the hillsides have been covered.

The propagation of rhododendron bushes on some cf the hillsides may
prove very beneficial and will at least prevent further soil erosion., Two
very encouraging features noticed during the travel of the mission in the
hilly terrain was the total lack of cattle grazing and of itinerant people
cutting fuelwood, which are such great banes and the cause of so much

environmental degradation in many developing countries in South Asia.

In the train journey between Canton and the Hong Kong border, it
was noticed that hillsides were covered partially by plantations of-tropical
pines, and partially by plantations of two or thréehsﬁééies of éucalyptus.
In the plains areas the plantations were mostly of eucalyptus..ifhough both
these types provided no canopy, there was relatively little undé&growth
noticeable on the hillsides, particularly on those parts on which the
eucalyptus grew. The lack of grass and other undergrowth v;as causiﬂg a
cértain amount of soil erosion and in some parts the soil lay exposed. Though
eucalyptus are a very fast-growing species and a good source of fuelwood
they do have certain inherent disadvantages which may be kept in view while
propagaiing this family of trees in the future. The eucalyptus drain the
sub-soil water to a greater extent than most other species of trees and
what is more significant, they return no nutrients back into the soil. The
oil from the leaves prevents grasses from growing underneath, and many
eucalyptus plots, after the harvest of timber, have been found to be too
impoverished for other economic exploitation, at least in the immediate

future.

It would be ecologically much more appropriate if in the afforest-
IAtion of hillsides the practice of monoculture is avoided as far as possible.
It is an accepted'fact that moncculture by simplifying the biotic community,
reduces the fertility of the soil and impoverishes it in the long run. Since

the primary objective of afforestation of the hillsides is not only the
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propagation of a particular species of trees of commercial value, there
should be no impediment to a heterogenous approach in afforestation in
these areas. Along canals, roads, railways and the villages, moncculture
would not have an adverse impact in view of floral diversity which already

exists in the adjacent cultivated lands.

1.8.4 On Nature Conservation

(a) Need for survey of endangered flora and fauna

Inveétigations regarding status and distribution of the fauna and
flora need to be carried out in detail, particularly of the rare and
threatened animals. Some progress has been made in this direction, but
much more needs to be done. It is suggested that the animals and birds. of
the first category, at least, should be made the first priority with regard
to which detailed investigations should be initiated to ascertain their
current status and distribution in the country. Similar investigations at
least in some.sample areas should also be carried out in respect of species
of commercial or medicinal value such as the musk deer, the various elephus

and sika deer taxa, and scme of the fur-bearing animals currently being

commercially exploited. 1In certain cases the ecology of these species need
also to be studied. We were told in Shanghai that ecological research on

some of the mustelids and marmots has been initiated.

Once the current status and distribution of the endangered species
is ascertained, at least one or more protected areas for each such species
should be created. As regards those endangered species which are currently
protected in existing parks or sanctuaries, it may be ascertained whether
the extant protected areas are ecologically viable and their management -
appropriate. Wherever possible at léeast two protected areas for each

endangered species should exist.

The classifications of the protected animals and birds which had
been carried ocut by the authorities of China is indeed a most commendable
approach. However, since the classification was done in 1962 and the status
of wildlife, particularly of the endangered species is not a static factor,
a revision of such classification needs to be done based upon existing data
and that which would be obtained from investigations which need to be
carried out as mentioned above. The Chinese authorities themselves stated

that such a review of classification is under consideration, and it is hoped
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that this shall be initiated shortly. In this context, it may be appropriate
to suggest that not only the larger mammals be included in the revised
classified list, but also more birds than feature in the list today, as

well as some of the rare plants. fish, reptiles, amphibiants, etc., which

are in danger of extinction.

(b) Restrictions on hunting

We were informed that the peoble in the rural areas are alloﬁed to
shoot, trap or hunt in any other manner animals and birds that may occur
in their area, except the animals which are protected under thé classified
list. Apparently, there are no restrictions upon hunting. This, of'course,
does not apply tc the protected areas designated by the Government and it
may also not apply to certain other areas. However, it was not possible to
obtain any detailed information with regard tc hunting rules and

regulations prevalent in the various parts of the country.

(¢) Policy review on wildlife trade

Another aspect of great importance would be to review the present
policy on trade in wildlife, particularly with regard to export of wildlife
and wildlife products. Certain restrictions and quotas have been imposed
in the recent past on such export through Hong Kong. However, a large
volume of trade in and export of wildlife and wildlife products is still
carried on, including that in some endangered species. Commercial exploit-
ation of wildlife is z viable proposition provided it does not lead to
depletion of wild stocks and of course to the extinction of genetic resources.
It is imperative, therefore, that a strict control may be enforced as to
the species and products derived therefrom, that are actually to be exported,
or in which trade within the country is to be permitted. This would reguire
investigations as to the status of the species that are commercially
exploited in the different provinces of the country, fixation of annual
harvest quotas in different parts, and to careful physical checking of the

exports to identify the taxa.

(d) Breeding in captivity

Some of the rare species of animals may have to be bred in captivity
to ensure continued survival as a safeguard against their extinction in the
wild., The Shanghai Zoo has already taken steps in this direction by

segregating some of the rarest species like the Chinese alligator, the
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lesser and the giant panda, two species of cranes and certain other animals
to be reared in captivity in a special area away'from the zoo. It may be
appropriate to carry out this practice on a larger scale in other zoos

and breeding centres. The captive breeding of such rare species should
be done with a view to enable the re-introduction of the captive-bred

stock in the wild habjtat in the future, once the habitat is secure and
the numbers in captivity are adequate. This would imply that the captive-
bred stock is not domesticated or made unduly tame. One such animal which
needs to be bred in.captivity for future re-introduction into the wild is

the Milu or Pere David's deer, as stated elsewhere in this report.

(e) Criteria on national parks and protected areas establishment

In the establishment of national parks and other protected areas
the occurrence of endangered species should not be the sole deciding
criteria, and the inclusion of representative and unique ecosystem and
remnant natural forests, endangered plants and biotic communities, wetlands,
lakes and rivers - or of some section of rivers - must also be duly

considered.

(f£) Investigations on low bird population

As noted elsewhere in this report, thefe is at present a very low
bird population in China. If this is eventually shown to be due to toxic
chemicals, it poses a very serious and significant ramification vis-a-vis
human health in the country. Though the effects of such toxic chemicals
may not be apparent on human beings at the present moment, the repercussions
that they have had on the bird life may well be a precursor and an
environmental hazard whose magnitude and effect will increase in the
future. It is imperative that a detailed study be carried out as expeditious-
ly as possible to determine the precise éituation, and whether the

conclusions drawn above are in fact wvalid.

(g) Training in wildlife conservation

The authorities in Peking informed us that the other great require-
ment in the field of nature conservation was training of in-service
peréonnel in the methodelogy of wildlife management. This is another
aspect which the government may well consider developing, since if these

natural resources are to be harnessed and managed on a long-term basis,
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adequate expertise must be imparted to the people in charge of the protected
areas and of the breeding of rare species, . Protection alone, crucially .
important though that may be, will not suffice. Management principles and
practices combining indigenous experience, needs and practiéal application
with up to date know-how and eiﬁerience of other countries - a fusion in which
the Chinese are past masters - need to be applied in the case of wildlife
management as well. Side by side, education of the people to érouse their
interest in the importance of nature conservation is another aspect that
needs to be given attention. China has very rightly emphasized on the need
of public participation and the communes and the production brigades
exercise conéiderable authority in areas under their jurisdiction. If the
significance of wildlife conservation and its economic importance to the
people is highlighted, it would greatly facilitate the task of nature
conservation and research. As for the protected areas, particularly those
that would be set up in future, the active participation of the people of

the surrounding areas should be obtained.

(h)  Scientific management of wildlife resources

Perhaps, it would not be an over -exaggeration to state that no
people in the world depend so much upon wildlife resources both faunal and
floral for medicinal, commercial and other usages as the Chinese. These
natural:kesources, therefore, mean much more to China than to any cother naticn
in the world, and it is essential, therefore, to the economic and social
well-being of the country that these resources are scientifically managed.
Those genetic resources that are facing extinction in the wild would have to
be conserved in-situ in the wild, while in certain cases ex-situ conéervat:i.on
through artificial propagation and captive breeding may have to be resorted
to, both to safeguard against extinction in the wild, as well as to suppiy
the commercial demands. China is now fully conscious of the importance of
her natural resources and is embarking upon a programme to manage these
resources on a long-term basis;l The highest priority has been accorded to
those species which have been classif%ed as "wcrld treasures" - and China is
one of the greatest custodioﬁs of such 1iving world treasures. It is
earnestly hoped that in her endeavour to conserve this heritage of mankind
China.will meet with all success, and that where necessary she will seek,

and receive, full cooperation from all far-sighted peoples of the world.
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2. Background of Present UNEP Mission

2.1 Previous UNEP Missions and Study Tours

A number of UNEP missicns and tours have previously visited China.

Those that are on record at the Regional Cffice are as follows:

1)

2)

3)

4)

5)

6)

7)

Messrs. M.F. Strong, M.K. Tolba and V. Anghel: 22-28
September 1974. £

Ernst F. Winter First UNEP Study Tour to the People's
Repuklic cf China on "Sand Dunes Stabilization and
Afforestation" 17 RAugust ~ 2 September 1975.

Ernst F. Winter First UNEP Study Tour to the People's
Republic of China on “Schistosomiasis Control in China"
20 October - 18 November 1975.

Mr. R.B. Stedman and participants to Study Tour on Energy
and Environment, 27 September - 16 October 1976.

Mr. C. Suriyakumaran, 26 September - 9 Octcber 1976.

Messrs. C. Quintana, Y.K. Gurer, Wo Yen Le€ and particdipants
to the Human Settlements Study Tour (co-sponsored with UNHHSF)
15-25 september- 1577. - '

Dr. A. Khosla, 17-24 June, 1978.

It was the official visit of the Regiocnal Director, Regional Office

of UNEP in late 1976 (which coincided, unfortunately, with the demise of

Chairman Mao Tse-tung) that paved the way for the present mission.

2.2 Objectives of the Mission

As a follow up of the Regional Director's visit, the present mission

had the following objectives.

(a)

(b)

(c)

To observe and to benefit from the Chinese experience in
relation to "Environment and Development", particularly the
success of the application of the "unified planning" concept
in its development process covering communes, industrial
areas and urban settlements.

To observe in detail the waste treatment and monitoring
equipment already in use in China for their possible
adaptaticn to other developing countries.

To observe wildlife conservation and national parks manage-
ment in China.

4
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(d) To identify further areas for study tours/visits by
officials from developing countries in this region.

(e) To use the benefit of the visit in the course of RAT
activity functions in this region.

However, the itinerary was only made available to the Mission .
after it reached China. .The planned travel and discussion programmes did
not provide much opportuﬁity to observe fhe waste treatment and.monlfdrinq
equipment, neither did it arrange for discussions with the authorities on
policy aspect as envisaged in (a) and (b). Since it was impossible to
revise the schedule, it was felt that the Mission might also benefit from
taking the opportunity to observe the environmental management programme of

various industries to be visited.

2.3 Places and Offices Visited

' The complete itinerary and listing of officials met are given in

Annex 1 and Annex 2, respectively. All in all, there were visited five

provinces (Kwantung, Shansi, Hopei, Honan and Chekiang); seven cities (Canton,
Peking, Shihchiachuang; Chengchow, Shanghai, Anyang and Hangchow); four
countieés (Fangshan, Hsiyang, Huolo and Lingshien); three production

brigades (Tachai, Huolu and Pai Chuang); three factories (General Petro-
chemical 'works, the Huapei Pharmaceutical Factory and Kwan Ming Electro-~
plating); the famous Red Flag Canal, two of its power stations and agueducts;
a pumping station for flood control; several Exhibition Halls; a hospital;
three zoos and a botanical garden, several kindergarten schools; a housing

colony and a children's palace.

B Human Settlements

e Cﬁaracferistics of Huhan Settlements in China

Being the biggest country in the world in terms of population with
more than 80% of its people living in rural areas, China distinctly
maintains a ;ural accent with peoples' communes serving as the basic
production and administration units. During the three-week tr;p‘in which
visits were arranged to selected locations both in cities and in“;uraiz :
communes, it could be observed that China seems to have succeeded in providing
shelter and other basic human needs to its citizens. In the rural areas

people look healthy and well-fed. Clothing, though non-presumptuocus, is
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ample and sufficient to'éuit the weather in different provinces. Housing
conditions in rural communes, althouch simple,-appear clean and adequate.
Since a préﬁious study tour on human settlements has visited China
previogsly, the subsequent topics below will deal mainlf with rural and

semi-urban settlements.

3.2 Land Reform and Human Settlements in Rural Cbmmunea

1h most other developing countries in South and Southeast Asia,
the historical feﬁﬂal systems have for generations propagated tenant farmers
and absentee land owneréhips; Although land reform programmes have been
initiated in almost all of these countries, the prevailing conditions are
far from encouraging. A recent report publish by FAO mentions that: "In
Asia, quite often ten per cent of the land owners hold between 60 to 80 per
cent of the land. Actual tillers continue as tenants or sharecroppers.
Rents are generally about half of the gross product, despite regulatory
legislation that stipulate farm rent at one-fourth to one: fifth of
production.”

In the Chinese experience, steps to land reform and commune
development have been carefully planned and executed. Even before 1946, the
main policy of the governmeht in the liberated areas was to reform -land
holding system. PQndlords were progressively eliminated and land divided
among the millidﬂénof landless peasants. However, due to the enormous
numb;r_of Chinese peasants, only small pieces of land could be equitably
distributed. Agriculture on millions of small divided pieces of land did
not prove to be productive nor economical. Hence a gradual shift to
communes was initiated. The movement was started from small mutual aid
teams among neighbours intc simple cooperatives and finally to advanced -
cooperatives with the abolition of private ownership. Communes thus serve

as the standard human settlement pattern in China nowadays.

3.3 Social Mobilization in Human Settlements

The integrity of commune settlements in China should be linked to
the high dégree of mass participation in governmental programmes. In
achieving social and developmental goals, the government relies on social
mobilization, self-reliance and hard struggle. These are unique characteris-

tics which have served China for the pést 30 years. Water resources
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development may very well serve as an example. The Haiho River basin
development in Norti China, encompasses a total area of 265,000 square
kilometers with the population of 40 millions. Every yvear, one per cent
of the population; or 400,000 people are voluntarily involved in the
maintenance and expansion activities of this project. The strength of
China economic development lies on the potential of this well disciplined

and potent work force.

3.4 Stabilization of Rural-Urban Migration

Due to the imposed regulatory nature of human settlements, China
has avoided one of the chronic problems facing other de*eloping countriés
in Asia, namely the influx of immigrants into urban aréés. To prevent
such in-migration, China has promoted decentralization of industries. To
ensure self-reliance and mass participation at the commune level, China
emphasizes the development of comprehensive self-sustaining entities, to
the extent possible, down to the commune level. Supplementing such an effort,
industry has been dispersed, whenever appropriate, to the countryside.
Each commune is encouraged to become self-reliant and interference with
its internal working and programme by central authorities is reduced and
this, in turn, encourages more participatory planning within the commune,
percolating all the way down to the village team. In the case of farm
mechanisation, for example, the government has encouraged the setting-up
of repair and maintenance shop for farm equipments in communes whereas
assembly plants are set up in counties while manufacturing plants are

established at the provincial or state level.

3.5 Rural Energy Supply in Human Settlements

China now exports oil in significant quantities and some' experts
believe that it has the largest oil reserves in the world. It is-generally
considered that China now ranks third in the world as a coal producer. It
is thus heartening to consider that the coﬁntry still regards biogas as a
renewable source of energy which should not bhe wasted. Since 1958. it has
been a national policy tc promote the use of biogas. It is reported that
the total number of biogas in China has surpassed 4.3 millions. Biogas
is mainly used for domestic cooking and lighting, while biogas tank
residues are mixed with compost to serve as soil enricher and organic

fertilizer. The standard biogas digestor is about 10 cubic meters in
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volume for a household of 5-6 persons. The success in the promotion and
applicafion of biogas in China, perhaps could be attributed to its ability
to reduce the cost. The plastic pipe and plastic joints are sometimes
produced right at the communes. The mission was told that plastic pipe
costs only 2.5 Yuan per 1 kg.. while a biogas bulb costs only 1 Yuan each.
The main raw materials are cement and lime, which are supplied at miniﬁﬁl
cost to farmers. The total construction cost is only about 20 Yuan per
unit of digestor. The low cost of investment and maintenance thus gives
biogas the edge over the use of other sources of fuel such as coal. This
experience has proved beyond doubt the practical value of utilizing biogas

as a source of energy in rural settlements.

3.6 Role of Women

Women'e.rights have been put into full practice in China. During
the mission to the communes and rural areas, it could be observed that
women normally work side by side with their male counterparts in farms,
workshops apﬁ_generally in villages and settlements. Equal partnership

between the sexes seem to be the rule rather than the exception.

4. Agriculture and Soil

4.1 Agricultural Progress

One of the greatest achievements of modern China, and in fact, one
of the greatest achievements in the history of human endeavour, is the
progress made in the last three decades in the field of agriculture in
that country. Indeed, one of the features which the mission found to be
most striking during its travels was a remarkable degree of gniformity in
the crop éituation in the various parts of the?country. The crops wefe o
of course outstanding in the legendary Tachai commune, but the corn and
other crops elsewhere were not much inferior. Anyone who is familiar with
the vagaries of the climate and the havoc that it causes, resulting in
marked differences in the status of agricultural produce in the different
parts of the very same province in other countries of Asia, would be akle
to truly appreciate this success that the Chinese have been able to achieve.
It bespeaks of the tremendous advances made in irrigation coverége, seed
quality, fertilizer application, plant protection, soil conservation, and

sheer human effort. Since,; however, other UN reports have been made. on
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the agriculture in China, this‘report shall only mention certain salient

features briefly, as observed by the mission.

Agriculture has been perhaps one of the greatest testiﬁg ground
of the efficacy of the cooperative effort in China and it is perhaps the
main aspect responsible for the evolution of the modern day People's
Communes from the Mutual Aid Teams of the early 1950s. Not only have the
communes been able to develop agricultural facilities such as water
conservancy and irrigation networks, but have established substantially
sophisticated industries that are ancillary to and necessary for
agricultural production, e.g. tractor and ‘other agricultural implements

manufacture and maintenance, dairy production etc.

One of the greatest achievements has been the expansion of the
irrigation networks. In the Red Star Commune near Peking, for instance,:.
1,400 ‘electrically powered deep wells have been.sunk, over 300 kms. of
irrigation and-drainage canals have been constructed, and the entire
agricultural land of the commune is now under irrigation with.the
agricultural :produce having increased 2% times more than in the early days
of the commune. Even the Dr, Norman Bethune Memorial Hospital in Shihchia-
chuang, which is one of the leading hospitals in the region, regards
agricultural production important encugh:to adopt. a policy of raising
outstanding crops of cereals and fruits on its extensive Qroun@sf The
Red Flag Canal which is discussed at some'length elsevhere in this_;gport!
is at once a tribute to the Chingée skill and persistence as wéll astgh .
the.importanéé,they attach to irrigation. The canal has of course egtigg;f
changed the %;f;qg prospects and ecunomic conditions of the entire regioh;

prev}onsly one of the most backwgrd and drought-affected areas in China.

In the hilly regions, the terracing of land is a noticeable
feature, and in. certain areas like Tachai the ercded gullies have been,

levelled and brought under the plough.

Afforestation to conserve soil and water is discussed elsewhere

in this report and shall not be repeated here.

Is regards plant protection, effective contrcl has been aghieved
over pests and insecticide spraying of agricultural produce has been
extensive. The mission noticed heavy dosages of insecticide spray in orchards.

It is possible that insecticide and pesticide spraying may now be éssumihé
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proportions seriocus enough to have environmental effects, and the current
low bird pcpulations in China may be a reflection of the situation, as
discussed elsewhere in this report. This aspect needs to be investigated
furthe;. |

Agricultural implements and tools, though not as sophisticated as
are found in developed countries, are still far more advanced than are
locally produced in most developing countries. What was of significance
was the ready availability of these implements, the practicality and
suitability of the designs to Chinese conditions and needs, and lastly,

the presence of maintenance facilities on the spot.

Few countries utilizelorganic manure as extensively and
comprehensively as is done in China, and one of the most noticeable
features are the numerous and large compost heaps neatly set-up all over
the countryside. With animal husbandry rapidly increasing and stall-feeding
being the common practice - unlike in most South Asian countries - the
animal "wastes" are effectively utilized and recycled for enhancing
agricultural production. The residues of biogas production which has

been a notable success in China, is one such cxample.

5% Industry and Environment in China

China today is determined to step forward and become a fully
developed country, economically, and technoiogically, by the year 2000.
In its drive to modernize the country by the end of this century, this
caﬁntry, the third plan for the development of science and technology
was drawn up and épproved by the fifét National Science Congress in
March of this year. The plan covers the period of 1978-1985 and aims at
the “"four modernization": to approach or reach world's advanced levels
of the 1970s in a number of important fields. to increase the number of :
scientific research and personnel to 800,000, to build a large number of
up-to-date centers for scientific experimentation, and to complete a
nationwide research network. Under the present guidelines for develcpment,
industry and agriculture take first prigrity, followed by sophisticated
science and technology and basic theory. In the pursuit of this national

1/

r* "Launching the Drive to Modernize Science" - Chou Pei Yuan, China
Reconstruct, July 1978.
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policy, slogans and posters can be seen throughout the country urging the
people to struggle and work hard for the advancement of science and

technology.

5.1 Industry Visits

China is one of the few countries in this region besides Japan;,
Australia and India, which possess a broad industrial base covering almost
all sectors of industry. Rich in natural resources including minerals,
China ﬁaintéins a high potential for industrial development. In 1974, it
prodnceé 23 million tons of steel. 1In energy development, China now is
the third largest coal producer in the world. In recent years, it has
begun to export oil. The Taching oil field, which also serves as a pace-
setter in Chinese industrial development, is one of the largest oil flelds.
in the world. China also produces its own automobiles, generators,
turblnes, d;gltal computers, satellites, etc., to name just a«few Almost

every equipment and machine we saw is produced in Chlna.

During this trip, perhaps due to logistical reason and also to
time pqgstraints, the mission was only shown selected and pre-arranged
industries. However, valuable exchange of opiniéns at all levels: state,
provinciai.&ﬁd municipal, particularly with the Shanghai environmental
officials, was most positive. The industries and industry-related

exhibitions visited are listed as follows:
1) General Petrochemical Works, Peking

2)  Huapei Medicine (pharmaceuticals/antibiotics) Shihchiachuang
' Factory (including the production of glucose from corn)

3) Tractor manufacturing and assembly plant, Linshien (Lln Xlan)
County, Honan Province .

4) Shanghai Kwan Ming Electro-plating Factory
5) Industry exhibition in Shanghai
6) Hangchow silk and brocade factory

7) Various biogas production units.

5.2 Characteristics of China Industrial Pollution Abatement
2 f b Y )
The emphasis in industrial pollution abatement in China is the

|

L
elimination of the three "wastes" namely, zir, water and solid residues.
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However, in the process, the precept is on reuse and recycling of wastes
to utmest extent possible. Since all enterprises belong to the State, it
is a national conduct that every agency concerned is responsible in
protecting the environment from industrial pollution. In so doing,
different alternatives suitable for different stages of industrial develop-
ment are involved. For any new factory, environmental considerations are
integrated throughout all stagés of the project development, namely,
planning, construction and opeiétion. There were repcrted cases where
pollution control fééilities were installed prior tc the completion of the

factories themselves.

As for existing and old factories, the improvement of environmental
conditions are gradually exerted through:
(a) Improvement of manufacturing process, such as the switch

from process requiring toxic substances to other harmless
processes, recycling of residue, etc.

(b) Multipurpose residue utilization through recovery of
" materials, recycling of effluents, utilization of residues
for making construction materials such as bricks or for
agricultural purposes such as fertilizer and irrigation
water supply, etc.

(c) The treatment of the waste itself.

As mentioned earlier, the fact that all enterprises . belong to the:
State adds to the degree of flexibility in pollution abatement. Economic
constraints concerning abatement costs do not seem to be an impediment, as
is happening in‘other countries with different soc1al and administrative
systems. Although natlonal standards are still in the process of being
developed, many factories have invested on pollution control and have been

practicing residue recovery as a means of pollution abatement.

5.2.1 Kwan Ming Electro-plating Factory, Shanghai

The factory located on the outskirts of Shanghai. has invested
more than 500,000 Yuan since 1970 in treating its rcsidues. This effort
now has proved to be beneficial. It is expected that the savings in terms
of raw materials will compensate and cover the investment costs within
three to four years period. Under the present pollution abatemenfiprogramme,

several improvement measures have beén'édopted viz:
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1) In the past, up to three tons of sodium cyanide was utilized
in the electro-plating process. In the attempt to prevent severe pollution
from toxiéméﬁﬁstaﬂbes,“§5dium cyanide now has been discontinued and

cyanide~free process is introduced.

2). In the polishing workshop where plated products are polished
prior to final shipment, pneumatic dust absorption equipment had been
installed. The coilected dust is passed through wire iron screen and
burned .daily. This pfocess in iﬁsélf reduces the amount of dust in the
workshop and is ef{ecg%vg“iq upkeeping the high standard of occupational
healtha. . =

3) In the chromium plating process, lead cathode and chromic
acid solution are employed. The gas vapours arising above the electro-
plating tanks are conducted through a plastié screen which liquifies' ‘the
chromium acid content. As a result, a 99% reduction in the chromium -
residue of the gas output is reported. ~Concurrently, the liquid waste from
the electro-plating tanks is treated through a series of five ion—excﬁénge
columns. Sodium hydroxide (NaOH) is added to recover the chromic acid
(HZCr04).: After treatment, almost no chromium can be traced in the 1iquid
effluent. There is a recovery of up to 40% of chromium from the liguid
wastes ahd 25% from the gas vapours while the rest is consumed in the
electxo—platiﬁé process. This principle applies equally well in the_case
of nickel. MAs for copper, research on its recovery is being cgnductedfby
the factory. (Please see details of the electro-plating proéééé_in the
Appendix. ) ) '

5.2.2 _General Petrochemical Plant, Peking

At this General Petrochemical Plant, the waste water is proéessed
through sedimentation ponds where oil is segregated. It is then treated
with.aluﬁiniﬁm chleoride and sand filtration before being released for
irrigation nearby crop fields. This waste water contains ammonia and
nitrogen which serve as fertilizer input for sorghum and corn. A 10%

increase in agricultural produce in adjacent grain fields was reported.

The sludge from the treatment ponds are now being used in brick
making. However, due to the heavy metal content in the sludge, the manage-
ment of this plant plans to disregard such a utilization. In the future,
sludge will be buried in nearby fields.
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The plant is also successful in its control of waste water quality.
The o0il content is decreased from 1,000 ppm. to less than 5 ppm., while
the sulphur content decreased from 1,000 ppm. to 0.3 ppm.

5.2.3 Huepei Medicine (pharmaceuticals/antibiotics) Factory, Shihchiachuang

The main products of this plant are antibiotics such as strepto-
mycin, pennicillin, chloromycin, starch, glucose from corn seeds, organic
solvents like methanol, and ethanol, etc. In the past waste-water generated
was used mainly for irrigation purposes, since it contained nutrient
residues from fermentation. In recent years, through the plant's own
research effort, it has succeeded in utilizing the RNA content of waste-water
to create nucleotides, which can be used as anti-carcinogen and for
hepatitis control. As a'subsidiary product, glucosé is already produced
from corn seeds. 1In the-process, the tips of corn seeds are heated and
dehydrated to produce vegetable oil. The de-oiled residue can be utilized

as animal feed.

5.2.4 Residue Utilization Through Composting.

B e

In China, there is simply no unused waste from agricultural
residue. Stocks, leaves and other leftovers after harvesting serve as
raw material for composting and biogas production. Since pork is a
traditional source of meat in china;:pig raising is promoted in most
communes. The waste from pig pens and latrines are used as ingredients
to biogas digestérs and for composting. Large piles of composts are
common sights everywhere in the rural areas. In composting, human and
animal excreta are mixed with agricultural residue and mud. However, the
stocks and leaves must be chopped to small pieces so that decomposition
can take place within a specified time interval. The mixture then is
left for an aerobic composting which may raise the internal temperature
up to 60°C. The composting process increases the level of active nitrogen
which serves as valuable source of fertilizer. ‘As much as 7,500 kgs. of
compost is applied to 1 mu of land (about 1/15 hectare), supplemented by
another 750 kgs. of chemical fertilizer depending on the nature of crop -

and soil conditions.

Besides water conservancy, the improvement of soil fertility

through the applidation of compost is regarded as one of the main
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contributors to the success of agricultural development in China. The
Chinese farmers are traditionally diligent, and the use of night soil
directly as fertilizer has been practiced for generations. However, the
now widespread use of composting not only produces enriched fertilizers
from avéilable agriculture residues, but it also increases the standard
of environmental health through the eradication of fecal bacteria from the

heat generated by the composting process.

5.3 Urban Industrial Siting

In development plaﬁning, China always emphasizes on the cbncepth
of ™unified” planning, where the symbiotic nature of envircnmeht and
development is fecéiving due atténtion. The long-term beneflt of a p:oject
to the 95091e’seémsuto be the overriding factor. Large factories are
allocated all over the country and serve as the pulllng factor in
industrial development. At the same time, small 1nduatr1es whzch existed
in large numbers before liberation have been amalgamated into bigger

groups.

In Shanghai, the Chinese experience in industrial siting was
discussed. It is heartening to learn about the close working relationship
between the City Planning Office and the Environment Protection Office
of the Shanghai Municipality. Being the largest industrial complex of
the country:hand with the population of more than 10 million within its
municipality, Shanghai has paid particular concern to environmental
protection. Within its 6,100 km2 territory, ten industrial zones have
been delinated. The strategy is to develop small satellite towns on the
outskirt of the city to promote full utilization of land and avoid
congestion in the city broﬁer. Incentives also are inen to workers

residing in the suburban areas in terms of larger hohsing compartments.
Some of the industrial zones are:

1) Ming Hang industrial zone for electrical machineries and
chemicals

2) An Ting industrial. zone for automobile production
3) Ke Ching industrial zone for chemical plants

4) Pao-Ching Son for petrochemicals
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5) Pao Son for iron and steel industry
6) Ja Ting for industrial research and computer manufacturing.

The Environment Protection Office (EPO) assumes the final
authority in approving the allocation of industrial factories. The present
policy is to allow only non-polluting industries within the city proper.
The other commendable effort is its interest in workers' welfare. At
present, more than 14 million square meters of living quarters have been
built. A two-bedroom shared kitchen and toilet apartment for four persons
cost only 11 yuan per month (lUS$ = 1.6 yuan) for both rental and utilities

fee. This is equivalent to about 5 to 6% of the family's weekly income.

5.4 Environmental Pollution Control Mechanisms Standards and Monitoring

Being the largest country in the world in terms of population,
China depends on an effective bureaucratic machinery to carry out govern-
mental functions. The Chineése Government structure dealing with the
environment has been covered in previous reports. However, in order to
understand the linkage between counterpart acencies at the State and the

provincial levels, schematic presentations are illustrated in Figures 1 to 3.

It is worth noting that the provincial offices are rather
autonomous in terms of financial commitment, which is also true in the
cases bf'special municipalities and autonomous regions. The State Council
provides directives 'and guidelines on environmental protection, but the

details of programmes will be formulated at the provincial offices.

At the State level, the Environment Protection Office (EPO) also
serves as the nodal agency in contacting international agencies ahdl
foreign bodies. Naturally, one of its major tasks is to coordinate
various activities relating to the environment under different mihiatries.
It.also promotes environmental research through the Environmental Chemical

Institute under the China Academy of Sciences.

The provincial and municipal set up gives high priority to
research and monitoring. Normally, there are divisions on monitoring
attached to the EPO. At the same time, there is a Provincial Scientific
Committee under the Provincial Revolutionary Committee of every province.

In Shanghai, which is the largest municipality in China, the EPO has the
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FIGURE 1

Linkages between State and Counterpart Offices
on Environmental Protection
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FIGURE

2

Schematic Governmental Set-up at Provincial Level
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authority in approving the expansion of old industries. It gives special
attention to the use of toxic materials such as mercury. The use of
mercury must receive approval from both the responsible offices such as

health or education, and from the EPO.

In Shanchai, monitoring for water and oil falls under the
responsibility of districts. There are now 40 air monitoring stations and

20 water monitoring stations within the 80 kms. each of the Hwangpoo River.

At the provincial level, the intensity of environmental activities
seem to vary from province to province. The thrust of activities is
undoubtedly on industrial pollution control. In Chengchow province, we
were told of a case where a pulp and paper mill was discharging its
effluent untreated into the Yellow River. After investigation was conducted
by the provincial EPO, a technical report depicting the situation was
submitted directly to the Provincial Revolutionary Committee which became
instrumental in imposing necessary changes in the production process of

the mentioned plant.

Regarding environmental standards, the mission was told at
different occasions that they are still in the process of being adopted.
This applies to both State standard and provincial standard. On the
technical side, the provincial authorities still look towards the
guidance from the State, except perhaps major municipalities such as
Shanghai. This may be due to the fact that like other countries in the
world, environmental quality protection particularly in terms of
industrial pollution control, is still relatively new to China. Most of

the provincial offices were set up only in the early 1970s.

6. Afforestation in China

This subject matter has already been dealt with in considerable
detail in reports prepared by FAO, UNEP and other agencies and,
therefore, will be dealt with very briefly here, conveying some of the
impressions of this mission vis-a-vis the apprcach and scope of afforest-

ation in the areas visited.

6.1 Magnitude of the Problem

No nation in the history of mankind has undertaken the task of

afforestation on so gigantic a scale as China has in the past quarter
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century. At the time of liberation in 1949, the area under forests was
assumed to be between 5 to 5.5 per cent of the surface of the country, OF
approximately 50 million hectares. The present forest area covers about
11 per cent which is approximately 105 million hectares. Richardson (1972)
estimated that China had 80 million hectares of natural forests, while

the remainder were man-made. Sixty per cent of the natural forests is in
the northeast portion of the country within the coniferous and mixed
coniferous/deciducus broadleaved zone, supplying a major portion of the
national output of timber. Seventeen per cent of the forest is in the
east and southeast, encompassing deciduous and mixed evergreen brocadleaved
tropical pines. Ten per cent is found in Southwest China, in Yunan, Tibet
and parts of Szechwan, and Kwangsi Provinces consisting mainly of

tropical evergreen and montane forests. The remainder lies in scattered
pockets in the Northwest, South (including Hainan) and Central China
(Kiangsi and Fukien). In 1974, the People's Liberation Army (PLA) is
reported to have aerially sown nearly 700,000 hectares of forests as

well as being engaged in ground afforestation. China has reported to
have a regular annual plantation programme of approximately 5 million

hectares of forests, and aerial seeding is being practiced.

According to Chairman Maoc "Agriculture, forestry and animal
husbandry are interdependent; none of them can be dispensed with and they
should be put on equal footing“. Thus the concept and approach of forestry
is that of sectoral interdependence and multiple usage. The Ministry of
Agriculture and Forestry determines the broad policy and approach in
agriculture and forestry énd coordinates the plans of various provinces.
The provincial forestry bureaux cocrdinate the forestry activities within
their areas of jurisdiction and the communes and production brigadeé play

a major role in the mobilization of the people for afforestation
activities. Article 3 of the Forest Regulation of 1963 states
"Revolutionary Committee at the various levels must strengthen propaganda
and education in order to promote forest consciousness and forest education

and mobilize the masses to properly protect forests and trees."”

6.2 Objectives

The objectives of the forest policies of China are indeed most

significant. These are to cover the country with trees and to make the
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land look like a garden; to adopt a "four-around afforestation" approach
involving afforestation around houses, villages, roads, rivers and

canals; énd finally, to raise seedling for revolution implying raising of
timber for defense and other national purposes. Great endeavours have
been made with signal success in sand dune fixation, creation of shelter
belts, river bank stabilization, dike consolidation, watershed management,
fuelwood plantations and the branches from thinnings carried out in such
plantations are used for domestic purposes. It is generally believed

that the consumption of fuelwood is still three times the volume of all
industrial wood utilization in the country. However, with the development

of coal exploitation, this is expected to reduce.

6.3 Major Activities Undertaken

It is appropriate to suﬁmarize here some of the major activities
undertaken in the variocus fields of forestry cited above. As‘regards
shelter belts, one such shelter belt system in north China is-15,000 kms.
long and 12 meters wide, while another is 13,000 kms. long. In 1961,
700,000 hectares of tree belts were planted in the northern provinces -
in the Mongolian Autonomous Region and in the Kailunkiang, Kirin and
Liaoning provinces. To contain the sand éiorm hazards from the Maosu
desert 230,000 hectares of forests have been planted. 1.6 million hectares
of shelter belts serve as a protection barrier around the Gobi desert. These
activities have '‘also involved the afforestation and stabilization of sand
dunes. Some 130,000 hectares have had grass vegetation revived and 23,000

hectares of such dune areas have now been recovered for farming.

One of the most remarkable effort involving mass participation
is the afforestation along roads, canals and railway lines. There is now
scarcely any road, canal or rail tract without continuouélavenues often
consisting of several rows of trees. Trees also 1ipe the dikes and the
embankments which contain the major rivers that have long been the cause .
of floods and misery. The New China News Agency reported in 1976 that
such tree avenues have been established along 220,000 kms. of roads and
15,000 kms. of railway tracts in China. Each production brigade has
undertaken a tree planting programme. The celebrated Tachai brigdde has
afforested 27 hectares of barren hills with 120,000 trees of which 40,000
are fruit bearing. The production brigades decide as to when the trees

have to be cut for supplying local needs.
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The Chinese recognize the importance of trees in the reduction
'“of noise pollution and in absorbing harmful gases, and the lérge_scale
afforestation activities in the rural areas are matched by ye;y vigorous
plantation programmes in the urban areas. Peking, Canton aﬂa particularly
Shanghai have undergone an intensive plantation programme. 1In Chenéchow,
‘the capital of Honan province, dust storms in the pre- liberation days
‘used to deposit loess silt a meter deep, which used to turn the streets
into a churning morass of mud in the rainy season. Over 3 million trees
of over 100 species -~ mostly Chinese and Korean pines, boxwood, cinnamon,
cypresses and willows - were planted in the area of 70 sg. km. of the city
including 5,000 sand dunes which then existed around it. More trees were
planted in the eastern parts of city since the prevailing dust-bearing
winds were mostly from that direction. Now dust storms in Chengchow are

a thing of the past.

Though it is difficult to quantify precisely the benefit of
afforestation, especially in ‘the indirect advantages thereby bestowed,
the total contribution of afforestation is understood through the concept
of attributality. The Forest Research Institute at Hailungkiang has
calculated that:

1) " wind velocity has decreased by 20% on the leeward side
2) Evaporation of soil moisture has decreased by 10-30%

3) Relative humidity has increased by 5-10%, in some places
up to 20% b

4) Soil temperature has increased by 1°C - 2°C

5) . Temperature fluctuations are smaller

6) Farm production overall has increased by 18% compared to

normal years and 50% compared to “calamity” years.

In the afforestation programme, the mission was informed, the
Yangtse Kiang River was regarded as the dividing line betkeen north and
south and different species of trees were planted in the two zones in
keeping with climatic conditions. It was noticed that in the northern
part of the country plantation work was mostly confined to the plains areas,
and though a certain amount of afforestation was noticed in the mountain
regions such as in -the lower slopes cf the Taihang mountains on the border
of Shansi and Honan provinces, relatively little afforestation was being

carried out in the hilly areas. Rocks and shale lay exposed in some



mountainous regions. Soil erosion and turbidity in rivers was noticeable
in the mountains of Shansi province. On the other hand, much more
afforestation on hillsides was noticeable in the southern parts of the
country mainly around Hangchow and on the journey between Hangchow and
Canton whilst flying over the mountainous region of Chekiang, Fukien and
Kiangsi provinces. The authorities of the EPO of canton when questionaed
as to why there were much more afforestation in the mountains of southern
China as compared tc the mountains of northern China, gave the following

very valid reasons for this disparity:

l) Greater rainfall in ‘the southern provinces
2) Shallower scils on the mountains in northern China

3) More populatiofi in the southern provinces, which enabled
greater mobilization of manpower resources for plantation
work, and i

4j The methodology and technicuées of tree planting were more
advanced in the south.

7. Wildlife of China

With a vast land-mass of varied topography and climatic'conditions,
China possesses faunal and fleoral diversity unsurpassed by any other
country in the world. In the past, the pressure on the land by its vast
populace has understandably had a very deleterious effect upon these
natural resources of the nation. Vast montane tracts have been rendered
devoid of tree growth, while all arable land and more had been brought
under plough. Wild animals and birds have been assiducusly pursued and
rendered extinct over large tracts of the country. The state has under-
standably been very preoccupied with nation-building activities in the past
3 decades. However, it was quite apparent that China is now determined
to conserve its wildlife as a natural resource on a long-term basis. At
the UNEP Governing Council Meeting in May 1278, the Chinese delegation
made a very forceful statement in the support of wildlife conservation,
and made it evident that the country was determined to conserve its depleted
wildlife resources in the years to come. Xeeping in view the almost
super-human efforts made by this nation in other fields, there is little
doubt that if the present interest and commitment continue, China would
be able to build back the severely reduced populations of its endangered

species and to utilize a number of these for economic and other purposes.



Unfortunately, it was not possible to visit any natural forests
or protected areas during our visit to China. Our information is, therefore,
based upon discussions held with various authorities, especially with
Dr. Chin, and with Mr. Wang Sung and Mr. Chu Ching of the Peking
Institute of Zoclogy, Academia Sinica, as well as upon observations made
during field trips, albeit mostly in inhabited areas.

7.1 Flora and Fauna in General:

According to information given.to us by the Chinése authorities
the country has 30,000 species of "high grade" plants of which more than
25,000 species are seed plants. There are more than 1,500 species of
wild birds and mammals. Thirty-five natural conservation areas of national
parks have been e¢stablished comprising 0.14 per cent of the total land
area of the country. There are several kinds of natural conservation areas.
The comprehensive types are those which protect wildlife and promote
scientific research such as the Hua-Pin Natural Reserve in Guan-Shi
Autonomous Region. Such reserves also exist in Kirin and Si-Chuan
(Szechwon) provinces. The second category of natural reserves protect the
treasured and rare plants, animals and birds such as the Wang-Lang and
Wo-Long Reserves in Bi-Chuan, and others in Kuangtung and Kangsu and
Yunnan Provinces. The third category protects forests such as the Feng-
Ling Natural Reserve in Hei-Long Jiang (Heilongkiang) Province which
conserves forests of the Korean_pine.‘ The fourth category are those
which protect water birds such as the Bird Island Reserve on Qing Hai
province, safeguarding an important waterfowl breeding area. The fifth
type of natural reserves protect snakes and there are special reserves on
some islands for this purpose. There are also'special resexves for the

conservation of sites important from the viewpoint of historical heritage.

A factor which indeed was most striking was the remarkable lack
of birds. Though, admittedly, no extensive natural forests or national
parks were visited, we did travel by rail and road during our three- week
stay some thousands of miles of the country, from Peking in the north to
the Hong Kogg'horder in the south. Some mountainous areas and forest
plantations were also visited, and there was no dearth of tree-cover with
the vast tree-planting programmes that the Chinese have carried out in the

past. Yet, during our entire trip we saw only 18 species of birds, and
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with the exception of the house sparrows and the swallovs, the total number

. 8f‘specimens’of each of the other species seen were less than 10 in number.
“Purthermore. 7 of these 18 spec1es were seen during the few hours we spent

i the mountains of Hcpei arid Honan Prcvinces,'a little removed from the
fields.' The most noticeable ‘was the total lack of water birds despite the
“‘fact that it was the rainy season and vast tracts of water and marsh lands
were seen. Even the immense mud flets.ef the Hwang Ho Rivef‘.were td't‘lally
devoid of birds. Only one bird of prey, a high flying eagle of an unidentified
specie was seen. Not a single ground-laving bird was observed, and despite
«thousands cf acres of frult orchards that were traversed ané seen, not a
elngle blrd that is prlmarlly fruit--eating was encountered. Chemical
fertlllzere are used in very limited guantities in China On the othexr hand,
.compoet is very widely relied upon and great guantities are applled...
Ccmpostlng should help birds 31nce it leads to propagation of insect, life

and crganlsme whlch wculd beneflt many AVIAN species. While it is possible
that a‘large number of birds may have been hunted for food and decxmatlcn of
populatlons may have been effected it is not possible that such a drastic
reductlcn of blrds of all specles including those which are not edible or not
.ncrmally eaten, could have been so effectlvely carrled out. Thus,_though

the pcpulatlon of birds may have suffered in the past when_ food supply for
the human populatlep was not edequace, this does not hold good today, and
iclepﬁears thaﬁlthcugh huntinc pressure may have succeeded in bringing down
the populatlon of many spec1es_cf blrds, it cannot be held respon31b1e for .
the preSent eltuatlon Slgniflcently, the house sparrow against whlch a
regular campa:.gn for eradlcatlon was reported to have been carried out in
the last decade, is still the most numerous bird today. Is it so‘because 5 o
B mainly breeds and feeds in towns and villages? The_swallcws,utqc, nest in
houses and, cf course, feed on alr*borne_lnsects. IOn thedothegihegd{ the.
type of birde of:which no.representatiee speciﬁens-wece eeen, namely, the
“water birds, the birds of prey, the ground egngayiﬁg bird and the fruit-
eating birds- are the ones that would be most affected with insecticide and pest-
-ieide spraying, and .it could very well be the case’ that the bird pcpulation”in
iChina, perhaps already low due éc over-exploitation. has been dramatically
reduced still furthetr or at least has not been allowed to make a recovery,
‘and is almost reduced to the point of being non-existent in some parfé in the
case of many species of birds. by massive dosages of chemicals used in‘

agriculture.
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Authorities at the Environment Office in Canton informed us that
greater use of insecticides and pesticides has been carried éut since 1964.
The main agricultural pests are locusts and bacterial diseases of paddy.
They stated that rice crops are sprayed two or three times. One highly
toxic chemical, the English or generic name of which they were not sure
of, was used,lthough the use of this particular chemical is now being
reduced in favour of less toxic chemicals. The insect pests, they reported,
are much less now, but the bird population is alsc much reduced than what

it was 15 years ago, even though hunting pressure has not increased.

It may not be inappropriate at this juncture to mention somé
facts regarding the importance of birds. It is true that some species
of aves do cause damage to agricultural crops and a number of species are
edible and provide a source of protein. However, many bird species are’
beneficial to égriculture. They destroy agricultural pests and also
assist in pollination. With the increase in the practice of-monéculture
of cereals over large tracts, man has upset the balance of nature by '
creating a super abundance of food and thereby fostering an unprecedented
increase of insect populations. To control insects greater quantities of
pesticides are employed which, though destroying the insects, also harmful
to the birds which are, ironically, the greatest natural controllers of
insect peéts. The metabolism of birds bring much higher than of mammals,
many an insect-eating bird consumes moré than its own body weight in one
day. A pair of rats can inéféase to 880 within'a year, and yet the birds
of prey such as the owls whlch primarily feed upon these rodents are

amongst the most affected by pestlc;des.

7.2 Wildlife Classification

In 1962 regulations were made whereby protected animals were
divided into two classes. "First class” animals are those which are
precious, not conly to China, but to the whole world and include rare and

endemic animazls and birds.

The second class animals are of two types, fixstly, those whose
economic value is high but whose numbers are low; and the second type are
those whose economic value is hich, but because their populations are also
relatively high, they are cateqorized separately. There are at present 19

first-class animals and they are completely protected throughout the country.
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A re-examination of the protective status of the various categories and
species is under consideration, whereafter it is likely that certain

animals may be added to the first-class animal list. The main problems

in wildlife conservation, according to the authorities questioned, were

the lack of adequate information regarding status and distribution of
species, and the lack of training and public education. Research and
investigation has started in certain areas and some institutions and .
universities are working in this field, together with the concerned provincial
authorities. One speéific example is in the Anhwei province for the

Chinese alligator. The university students and the staff of the zoo have
pooled their resources to investigate the status of the alligator.

However, we were told that much more needs to be done in this field of
research and inventory - making respect of other species in other parts

of the country.

73 Endangered'Animal Species

As regards the status of certain Red Data Book and other
endangered species, only cursory information could be obtained. However,
in_view of the almost total lack of kncﬁledge about these species at
present, the information that was obtained is of some significance and

is summarized below:

7.3.1 Giant Panda (Ailuropoda melanoleuca) Is an animal of the first-
class categbfy'andxié bdﬁpletely protected. The numbers. are;reported to
be increasing in'Si-Chuan'(Szechwan) province._ However, due to a recent
earthguake in the Wang-Lang protéctgd area which seriously damaged the
habitat, a certain number of pandas.are believed to have been killed. - We
were shown colour photographs of the animal taken in the wild in this
reserve. Their status, on the whole, seems to be satisfactory and stable,
if not improving. The Chinese seems to have adopted this animal and one
finds it as a notif ‘'on a number of artifacts and everybody knows of and
recognizes the Giant Panda. Eight specimens are kept in the Peking Zoo,

about the same in the Shanghai Zoc and four in the Canton Zoo.

The autherities will have to exercise some caution in trapping
them for zoos, as they do not breed well in captivity and all zoos in
China are keen to have them, and in sizeable numbers as well. A report has

just appeared in the New China News Agenay that a mobile zoo which includes



=39~

Giant Pandas has taken to the streets of Shanghai, and several Panda skins
were observed in the Canton Export Commodities Fair in the Spring of 1978
(IUCN/SSC Traffic Group, Newsletter No. 4).

7.3.2 lLesser Panda (Ailurus fulgens). ?he status of the animal was

reported to be satisfactory. - A number of skins with heads mounted were

available for sale in a fur shop in Peking for 50 yuans each.

7.3.3 "Wolf (Canis lupus). Local inhabitants reported the presence of

a few stray wolves in the Tai Hong Mountains in southwestern Shansi province.

7.3.4 Chinese Tiger (Panthera tigris amoyensis). This is a second—cléss
animal and is decreasing in numbers. Hunting of the tiger is not allowed
but some man-eaters have beéh destroyed in the past. Pressure on the
habitat is reported to be the main reason for the decline of this tiger.
Wwildlife experts whom we met in Shanghai had no recent reports of the animal
though they had worked in the Fukien province, the main remaining strong-

hold of this tiger.

7.3.5 Siberian Tiger (Panthera tigris altaica). This is a first-class

animal and are currently being enumerated. The population, however, is
not yet known. The Changpai Shan (Mountain). Protected Area in Kirin

province is set aside for the animal.

7.3.6 Amur Leopard (Panthera pardus orientalist). It is difficult to

obtain precise information on this animal as it is not differentiated from
the more common P. p. japonensié of Northern China. I was informed that

the Amur Leopard is a first-class animal and is extremely rare. There is

no protected area today for this lecpard and its current status is not known.
However, it is réported to be still surviving in Chinese territory. A
number of leopard skins were on sale in fur shops and leopard skin coats

were on offer for 2,100 Yuan.

7.3.7 Snow Leopard (Panthera uncia). Is a second class animal and its

status is reported to be fairly satisfactory in some parts, while its
numbers are reported to be rather low in other areas of the country. On

the whole, however, it is not believed to be gravely endangered.

7.3.8 Przewalski's Horse (Ecuus przewalskii). During the UNEP mission to

Gobi Desert in Mongolia last June, it had been reported to us that

Przewalski'$ horse is now regarded to be extinct there. However, during
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. our stay, the Mongolian authorities reported that a small group of this
wild horse has been seen in the Gobi on the border with China. Since the
Przewalski's horse is often confused with the Kulan or wild ass (Equus
hemionus) it cannot be said for certain whether the sighting was authentic
or not. On guestioning the experts in China, we were told that it is a
first-class animal, but they did not know for sure whether it still
survived in the country or not, and could not tell for certain as to when
and where the last authentic sighting of this animal took place. No special
expedition has yet been organized to find out the status of the wild
horse, but one is being planned. If the Przewalski's horse is found to

survive, a special area will be set up to protect it.

7.3.9 Asiatic Wild &ss (Equus hemionus). Is a second class animal in

China and it is reported to be numerous in certain areas.

7.3.10 Wild Bactrian Camel (Camelus bactrianus). It was reported to be

very rare in the Mongolian Autonomous Region of China. Being a first-class

animal, it is fully protected.

7.3.11 wild Yak (Bos mutus) is a second-class animal and is reported to be

still widely distributed. However, it is often found with domestic yaks
with which they breed and hence, it is difficult to know as to how much of
the wild stock is genetically pure and truly wild. The wild population :
nonetheless is far from being extinct at present, and as there is no human

pressure, there are no problems involved in protecting it.

7.3.12 Shensi or Golden Takin (Budorcas taxicolor bedfordi). The Golden

Takin is a sub-specie which is confined to only one area, namely, the Great
White Mountain in the Tsing Ling Mountain Range in southern Shensi province.
However, during our questioning this animal was often confused with the
Szechwan Takin‘(Budorcas taxicolor tibetana) which has a much wider
distribution in Szechwan and other parts of China. The Takin is a first-
class animal and is regarded as a treasured specie. It is completely
protected, but there are no figures available as to the total numbers of
the two sub-species. The populations were reported to be satisfactory and
the animal in no danger of extinction. We were informed that takin flocks

containing three to four hundred animals each have been seen.
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7.3.13 White-Lipped or Thorold's Deer (Cervus albirostris). Its range

extends from Central Tibet to Szech an and Kansu provinces. The animal
belongs to the first-class category and is protected. Their numbers are
reported to be increasing and there are protected areas for these deer in
southern Kansu province. We saw 15 animals in the Shanghai Zoo, where

they are breeding well. The antlers are off each year while in velvet.

7.3.14 Shou (Cervus elaphus wallichii). The status of this deer is not

known and no class has yet been assigned to it.

7.3.15 Peére David's Deer or Milu (Elaphurus davidanus). Specimens are

now in the Peking and Canton Zoos. We specifically questioned the
authorities as to what plans they had for this deer, and whether there

was any proposal to introduce them in the wild, once their number in
captivity increase, and were told that if it breeds well in captivity, it
would perhaps be returned to its original home. As to where it would be
re-introduced, they had not formulated any ideas as yet. At present, there
are only three to four animals in the Peking Zoo and we saw one in the
Canton Zoo. The return to the wild of Pere David's deer would be one of the
most significant events in the history of conservation, at least in the
20th Century. No animal which has disappeared in the wild for such a long
duration has yet been successfully returned. Endeavour should, therefore,
be made to offer all cooperation and assistance to the Government of China
to enable them to build up a stock of these animals in captivity so that
its release and propagation in the wild could become a possibility. As the
specimens in captivity at present are very few, the authorities in China
should endeavour to keep one or two captive-breeding herds to propagate the
species in real ecarnest and then distribute pairs tc select zoos when

they have multiplied, rather than dissipate the existing low numbers by
giving them to various zbos in ones and twos as appears to be the practice
today.

7.3.16 M'Neill's Deer (Cervus canadensis macneilli). Regrettably I could

obtain no' information whatsoever abcut the status in the wild of this rare
and little-known deer. There were four specimens in the Shanghai Zoo, two

stags and a hind with a yearling born in the zoo.

7.3.17 Black Muntjac (Muntiacus crinifrous). This animal belongs to the

first class category. In some arcas the numbers are reported to be
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decreasing while in others they are stable or even increasing. No protected
area has yet been set aside for this muntjac. It is a principal prey for
the Chinese tiger in the area where the habitats of the two coincide today.
There was a pair in the Shanghai Zoo and a zoologist informed us that he
had seen one last year in the Paitsi Shan (Mountains) on the tri-junction

of Chekian, Anhwei and Kiangsi provinces.

All the sub-species of the sika deer in China belong to the second
class category, but re-classification is under consideration at present as
stated earlier. We made special effort to enguire about the status of the
various sika sub- species during the meetings with the various authorities

in Peking and in the field, especially in Shansi and Honan provinces.

7.3.18 North China Sika (Cervus nippon mandarinus). Their numbers in the

wild are reported to be low, but there are conservation areas set aside
for them in the Kirin province. The North China sika is being extensively
bred for their antlers in deer farms and it is this sub-specie which is
to be found in most farms, including the one visited in Tachai in Shansi

province, alsc represented in most zoos.

7.3.19 South China Sika (Cerwvus nippon kcapschi). Their numbers are

reported to be low and as yet, there is no protected area set aside for
this sub-specie. We could not obtain any information of its status in the

Kwangtung province and the Canton Zoo did not have a specimen.

7.3.20 The Shansi Sika (Cervus nippon grassianus). The authorities in

Peking, Mr. Wang Sung and Mr. Chu Ching informed that their numbers are
low and that there is as yet no conservation area fcr the animal. During
the visit to the Tachai Commune, in the central portion of western Shansi
province and to Lingsian on the borders of Shansi and Honan Provinces, we
made pointed enquiries about the'existencelof this very rare and localized
animal. We were told that natural forests have disappeared almost entirely
over Shansi province and that the people had not heard of the existence

of the deer anywhere in the area. A substantial piece of natural forest
still survived about 60 kms. west of Tachai which held other species of
animals including leopard, wild pig and wild goat (goral?); but no deer were
reported in the forest. The deer farm in the commune, Had obtained its
animals from Peking and they beionged fo the North China sika sub-specie.

One maral stag had been obtained from a deer farm in southern Shansi province.
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During ocur visit to Lingsian on the border of Honan and Shansi provinces

just below the Tai Hang Shan (mountains) where the famous Red Flag Canal

is, enquiries about the existence of the sika in the mountains were again
made and we were told that none existed anywhere in the vicinity. The Tai
Hang Shan (mountains) had been almost rendered void of tree growth in the
past and only recently has any tree planting activity been started in this
region. It would. therefore, appear that the Shansi sika is in all like-~
lihood extinct, at least in the Shansi province, though it is possible that
it may survive in some remote isolated areas either in Shansi or neighbouring

provinces.

A most interesting fact was reported by Messrs. Wang Sung and Chu
Ching that a new sub-specie of the sika deer has been found in the
Szechwan province towards the end of the 1960s. The sub-specie has been
named Cervus nippon szechwanensis,;and has been described in an article
published in Acta Zoologica Sinica. A special protected area called Norkey
has been set aside for this animal in the Szechwan province, where a few.
hundred animals are to be found. Their numbers are believed to be
increasing. Some animals had been caught and are being bred in a deer
farm. The Norkey protected area is in the northern part of the Szechwan
province. An attempt should be made to investigate the precise status and
distribution of this deer and to give all protection possible to the animal

and its remaining habitat.

7.3.21 Eld's deer (Cervus eldi siamensis). This sub-specie of eld's deer

is found on Hainan island. Their numbers are few but a protected area has
been set aside for it in the Tung Fang County on Hainan. A solitary
female from Hainan was in the Canton Zoo. The status of the animal on the

mainland of China could not be ascertained.

7.3.22 Chinese Water Deer (Hydropotes inermis). It is an animal of the

second class. Population in some areas is reported to be satisfactory

while in others the numbers are on the decline.

7.3.23 Chiru of Tibetan antelope (Pantholops hodgsoni). It belongs to the

second class category and its conservation status is not reported to be

critical or to cause any anxiety at present.



7.3.24  Tibetan gazelle or Goa (Procapra picticaudata). The animal is not

as yet classed. 1Its status is reported to be satisfactory. However, we
were informed that with the building of highways and other development
projects in the valleys in the Tibet Autonomous Region the numbers of

this gazelle are reported to be declining. This indeed is most likely.
Unlike many of the other animals of the high uplands of Tibet the goa
prefers the lower valley and takes to the high hills and slopes only
reluctantly. Since these valleys are the ones in which human existence and
other usage including domestic stock-grazing is practiced, the animal comes
in conflict with man and it is for this reason that the population has
decreased so drastically in Ladakh in India. The same situation could very
well in in the Tibet Autonomous Region and unless some protected areas are
set up in certain valleys, it is very likely that the already low population
of this gazelle would decline still further.

7.3.25 Saiga antelope (Saiga tatarica mongolica). This sub-specie of the

saiga antelope is very rare in China and is a first-class category animal.
Its current status in the Mongolian Autonomous Region, however, could not

be precisely ascertained.

7.3.26 Musk deer (Moschus moschiferus). The animal belongs to the second

class category, and its status is reported to be satisfactory in many parts
of the country. Five or six farms have been set ﬁp, but musk deér farming
is still regarded as at an experimental stage and at present, there are no
plans of increasing the number of farms. Several dozen musk deer are kept
in each of the farms. The extraction of musk from the musk pod is done
several times a year. A male produces at an average 40 gr. of musk during
the course of a year. The Chinese authorities conveyed to us that the mugk
produced in these farms is far from being sufficient to meet with the needs
and demand of the country itself, and there is no question of thei; being
any surplus for export. This coincides with the view point of this writer
that musk deer farming cannot in the conceivable future satisfy the demands
of the market, and that increasing the supply of musk through such deer
farming would only enhance its demand ratﬁer than meet it and thereby lower
the market value of the raw commodity to an extent that would make it not

worth the while for the musk deer poacher.
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7.3.27 The Chinese Dolphin (Lipotes vexillifer). Very few exist now. The

dolphin is not eaten, but its oil is used. It is frequently trapped in
fishing nets. The animal belongs to the first class category and
protected areas are being planned in a number cf places, mainly on the

Yangtse Kiang River.

Regrettably, it was not possible to obtain detailed information
regarding the status of endangered bird species. Facts which were gleaned

are summarized below.

7.4 Endangered Reptiles

7.4.1 Alligators
The Chinese alligator (Alligator sinensis), is one of the most

unique crocodilians in thé world being the only alligator to be found
outside the new world. It is at once one of the most threatened, localised
and least studied of the large reptiles of the world. Specific enquiries
wvere made to determine its status. A protected area has been set up in the
Anhwei province on the Yangtse Kiang River. It is a swamp just off the

main river and in this area fishing has now been prohibited. The status of
the alligator is currently not known as the protected area has been set up
only recently. However, a joint effort by university students and zoo staff
is currently underway to determine the status of the alligator. It is an
animal of the first class and is completely protected. In the 4 hectare
breeding station of "special” animals and birds in Shanghai, there are 20
alligators, some have bred in the past though not too readily, and one
female had a clutch whilst we were there. The animals, reportedly had come
from the Anhweli province. One alligator was in the Canton Zoo. It was
conveyed to the Chinese authorities that if expertise is needed with

regard to the breeding of the Chinese alligator in captivity, they may
approach the Regional Office of UNEP and we would be in a position to provide
the requisite know-how.

7.4.2 Turtles

Attempts were made to enquire about the status of turtles both
fresh water and marine. We were informed that very few terrapins are
caught in the rivers and lakes and very few breeding areas exist. As

regards marine turtles, the muddy nature of the shores mostly precludes
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the possibility of turtles breeding on the major portion of the Chinese coast

line.

7.5 Endangered Bird Species

7.5.1 Cranes (Family gruidae)

No bird features so prominently in Chinese art as does the crane.
All the eight species of cranes that occur in Asia are found in China and
no other country possesses more species of this family. Five of these

eight species are endangered.

The Great White or Siberian Crane (Grus leucogeranus) the largest

bird in China after the Sarus crane and the rarest crane in the world,

were reported on the Yangtse Kiang River during the winters some years ago,
but have not been seen recently. However, detailed investigations do not
appear to have been carried ocut and it is very likely that the birds still

winter along the vast wetlands along the lower reaches of the Yangtse Kiang.

The Shanghai ornithologists and officials of the zoo there informed

us that the Hooded Crane (Grus monacha) was occasionally seen on the

Yangtse Kiang, as were a few specimens of the Japanese crane (Grus

japonensis). The White-naped crane (Grus vipio) is more common and is

seen each year on Lake Weishan, 2 long lake on the borders of the Shantung
and Kiangsu provinces. Specimens of all the three species of cranes
mentioned above are kept in the Shanghai Zoc where efforts are underway to
breed them. No information regarding the current status and distribution

of the more localized Black-necked crane (Grus nigricollis) could be

elicited. Ore solitary specimen was seen in the Shanghai Zoo.

The authorities in Peking informed us that collecting of the eggs
of cranes was completely banned. However, efforts should be made to
locate the nesting areas of the Black-necked crane which is the most

endangered of the cranes that breed in China, and to safeguard these areas.

Five species of cranes including four endangered ones frequent
the lower basin of the Yangtse Kiangin winter, more than in any other area
of equal size in the world. Consisting of a series of large lakes and
wetlands, an attempt should be made to identify the precise wintering
areas of these four rare species, particularly of Ehe Siberian crane and
those that may harbour more than one of the rare species. Protected areas

should be established in such refuge.
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VoDt g&ggsants

China poSsgsses the largest number of pheasant species and sub-
species in the world. Only one is regarded to be endangered, the Brown-Eared -

pheasant (Crossoptilon Mantchuricum) which belongs to the first class

category of animals. However, no protected area has been set aside for it

so far. Other pheasant species have not yet been classed.

The eight sub-species of the Silver Pheasant (Lophura leucomelana)

were reported to be safe and in parts quite abundant. They are breeding well

in the zoos. As regarded the Reeve's pheasant (Syrmaticus reevesii), we

were told that there are no recent reports from the wild, but occasional

specimens are reccorded from the Anhwei province. Cabot's Tragopan (Tragopan
caboti) have been collected from the mountains of Fukien province in the

past and have bred once in the Shanghai Zoo. The Chinese Tragopan (Tragopan

temminckii) is abundant in the Kwangsi province, though it is confined to
the high altitude areas there. It was conveyed to the authorities that a
number of pheasant species have been successfully bred in various zoos

and private collections all over the world, and if the authorities in China
wished to obtain captive stock for rearing in China or for re-introduction
into the wild, they may write to the Regional Office and we would be glad to
put them in touch with the appropriate people and institutions. A few
Brown-eared pheasants were seen in the Peking Zoo, but other pheasants are
kept in the same cage and there seems little likelihood of their breeding.
It is hoped that this specie as well as some of the other rare ones such as

the Chinese and Sclater's monal (Lophophorus ehuysii and L. scalteri), the

tragopans, Hume's Bar-tailed (Syrmaticus humiae) and Elliot's pheasant

(8. ellioti) would be reared scientifically under captive conditions, and

that they would be protected also in special areas in the wild.

7.5.3 1Ibis and Storks
As regarded the very rare Japanese Crested Ibis (Nipponia nippon)

the book of Mr. T.S. Cheng. China's Foremost Ornithologist, gives it a wide
distribution in the country. The authorities in Peking, however, had not
heard of any report recently., though they felt that there could well be some
specimens in Shensi, Shansi and Honan provinces. Some specimens were
collected in 1972-73 in the Tsingling Mountains. The ornithologists in

Shanghai said they were only familiar with specimens in museums.
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As regards the Oriental White Stork (Ciconia ciconia bovciana), it

is reported to be found in Northeast China, but is not very common. There
were a number of specimens in the Shanghai Zoo where special efforts are
being made to breed it in captivity in the breeding centre for "special"

animals. Eggs have been laid but have not hatched.

7.6 Deexr Farming

Sika deer are mostly used in these farms. However, the elaphus
species are also kept in deer farms in Northern China, and cervis unicolor
in the farms in Canton (Kwangtuﬁg} province, Most of the farms are in the
Kirin province in northern China. 1In the Szechwan province the recently
discovered sub-species of sika, cervus nippon szechwanensis, is being

utilized as mentioned earlier.

_ Realising that antlers would in the conceivable future continue .
to be a very important ingredient of Chinese medicinal systems, certain
suggestions with regard to deer farming may not be out of place at this
juncture. The propagation of deer in captivity should be on the basis of
genetic purity and crossed-breeding of sub-species, as well as of course of
the distinct species of deer, must be avoided. Since many of these taxa are
seriously endangered in the wild and some may be completely extinct outside
zoos and deer farms, it is imperative that the captive stock of such
threatened species, such as may still exist in the deer farms, should be
identified segregated and conserved as an important genetic resource. If
any Shansi sika (cervus nippon grassianus) still survive in any deer farm,
they shquid be grcuped together and bred separately from the other sub-
species of thq_éika deer. The same would apply to the South China sika
(cervus nippon kopschi) and to the newly-found Szechwan sub-species of the
sika deer. B&An effort should be made tc set aside protected areas for such
taxa endangered deer and groups from zoos and deer farms should be
introduced in them. With the large scale tree-planting activity going on
in most parts of China such an endéavour in the not too-distant future should

not be a difficult proposition.

In the sawing of the deer horns, the operation should be carried
out with as less distress to the stag as possible, and if feasible under

local or other anaesthesia.
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Though a large number of farms have\come up in the country, the
price is still 84 Yuan per 100 grams of sliced, dried deer horn in velvet.
It is significant that while the prices of medicine in China has been
reduced by 80% since the early 1950s, the price of deer horn still remains
extremely high. No country in the world possesses-as many species of
deer as does China. It is imperative, therefore, that from the commercial
point of view as well as of course from the point of view of nature conservation
and preservation of genetic resources, that special attention should be
given to the protection of deer species in the wild which ipso factor

implies the conservation of their habitat.
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PART TWO

BRIEF NOTES ON DISCUSSIONS AND INTERVIEWS WITH
CHINESE OFFICIALS, 1-21 AUGUST 1978

1. National (State Council) Officials in Peking
(afternocon of 3 August)

The team was warmly received by the State Council officials and
welcamed to Peking in-particular and China in general.

Since this was the first contact with Chinese officials the team
leader extended on behalf of the gréup,'théir gratitﬁdeffo; the kind
reception accorded. The purpose of the visit was explained, namely to observe
and benefit from the Chinese experience in relation to environment and
development, to observe rural waste treatment and handling practice and to
learn about Chinese methods of wildlife conservation, protected areas manage-
ment and commercial utilization of wildlife resources. The six priority
_squect areas of the UNEP Governing Council and the supporting measures were
bgiefly mentioned. Our hosts were also informed of the team's interest in
Chinese afforestation programmes and on how agricultural and agro-industrial

residues were utilized.

Dr. Chin, Chief of Science and Technglqu Division, State Council
Environment Protection Office replied that due to lack of time all the topics
suggested for consideration could not be covered, but he would try to briefly
highlight some of the more important Chinese environment&l activities.

Prior to 1972, environmental protection was limited to water pollution
control, but since then activities have been broadened in the light of the
decisions at the Stockholm Conference on Human Environment which the Chinese
actively participated in. About 1973, there was established the Environment
Protection Office (EPO) Leading Group in the State Council, the highest
executive organ of the Chinese Government. The main functions of the EPO are
to:

(1) Organize and co-ordinate environmental protection work on a
national level which can then be implemented at the'proiihdial, district,

couhty and commune level;
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(2) Set up laws, rules, regulations and management methods;

(3) Perform edhpatiphal and }pformation dissemination work on

environment protection;
(4) Monitor and promote environmental protection work.

In every province, autonomous reéien, and_épeciel?ﬁunicipality under
the central government, environmental protection bffices have also been
created. (There are 5 autonomous regions, 3 special-mhnicipalitiea - Peking,
Tiehtsin and»Shanghai - and 22 provinces including Taiwan. See Appendix for
details.) In individual coﬁnties which are large or when it is deemed
necessary, and in people's communes in rural areas, an EFO could also be
established. In general, such an offlce consists of two components -. the

monitoring unit and the env;ronment research unit.

|
Under the 1978 Constxtutlon, there are some’ 23 ministries and 8
national or state commissions in the ministerial 1eve1 as shown in the :
Appendix. In some ministries an EPO has been created, working in concert
with the State Council EPOs. Each of the ministries have their own Environhment
Research Institutes. In addition, there are 4 other places where research on
env;ronmental matters is undertaken, namely (i) provincial and city“
_administration, (ii) industry and large agricultural communes, {iii}ﬁﬁﬁédemia
Sinica - Chinese Academy of Science, and (iv) universities and colleges under
the Ministry of Education. The government structure pertaining to

environment as could best be ascertained is indicated in Figure 1 on the next

o There is an admltted lack of expertise and experience and Chinese
officials have expressed a desire to learn from the advanced countries about
their experiences in the field of environmental management, to avoid the

pitfalls and mistakes that have been made previously. §=E R

Before ending the discussions, the correct focal point for environ-

ment was identified as:

The Director

Environment Protection Office of the State Council
Peking

Peoples' Republic of: China
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Many of these ministries have also.Environment Protection Offices (EPO)

Figure 1

Government Structure Pertaining to Environment

(as of August 1978)
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There is, however, a more direct focal point for IRS/PAC, namely:

The Environment Chemical Research Institute
China Academy of Sciences

Peking

Peoples' Republic of China

This was agreed on during the visit of Dr. A. Khosla a few weeks back.

2. General Petrochemical Works (morning of 4 August)

This petrochemical complex is located about 50 km. southwest of
Peking. Its main raw material is crude oil coming from the Taching oil fields

in northern China.

The top officials of the plant recognize and implement the 32-
character Chinese policy on environment and control and prevent all three

types of environmental pollution, air, water and solid wastes.

The complex is a large comprehensive petroleum enterprise, located
on non-arable land and includes an oil refinery - the "East is Red Refinery".
The complex also includes the (1) East Wind Chemical Factory, (2) the Victory
_Chemi&al Factory, (3) the Shukwang Chemical Factory, (4) the Shen Yang
Factory, and (5) the Shenjin Factory. The complex maintains five service
units: power plant, repair and maintenance shops, meter and instruments repair
shop, factory environmental research laboratory and chemical machinery
storage. It also maintains kindergarten and elementary .school for children

and part-time university classes for on-the-job technical training of workers.

The plant employs 37,000 workers of which about 10,000 are chemical
construction workers, and was built in 1968. The whole complex is about
33 km2 in area. About 38 per cent are women and 60 per cent are under 25

years of age.

About 7 million tons of crude oil from Taching are processed annually.
Two main groups of products are the oils, including gasoline, kerosene,
heavier oils and'tars, and chemicals such as industrial gases, non-gas products
and inorganic chemicals. Industrial gases include methane, ethane, butane
and propane; non-gas products are synthetic fibres, resins, synthetxc rubber,
detergents and other organic compounds; and inorganic products include ammonia,

nitric -and hydrochloric acids, ammonium nitrate and similar fertilizers.
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Also maintained by the complex are a chemical engineering design and
research institute; a hospital and a network of clinics among the various

factories in the complex.

The factory,according to the officials, fully treats all its liquid
wastes. Its emissions are burned through flames in tall stacks and solid
wastes are recycled or used as filling materials in the low lying areas. An

oil-water separator recycles recovered oil from the treatment plant.

More information on the treatment of wastes in the plant was also

mentioned in the section on "Industry and Environment" of this report.

3. Academia Sinica Officials (afternoon of 4 August)

Met with the officials deal with forestry and wildlife protection.

All over China there are some 35 national parks with a total area
of some 1.34 million sq. km. or 0.14 percent of the country's land area.
This park area is deemed to be small due to centuries of irrational
exploitation by the former ruling classes. In old China, before the second
World War and before liberation in 1949, many rivers, ih particular thg‘Xellow
River caused destructive floods, mainly because of férest destruction and

resulting loss of top soil.

After 1949 the masses were mobilized to plant trees. Afforestation

and reforestation are now aimed at:
(1) Maintaining soil moisture;
(2) Protection of watershed and river basins;
(3) Providing sustainable source of firewood for rural use;
(4) Providing sanctuary and habitat for birds and other wildlife;
(5) Maintaining a steady source of timber;

(6) Helping absorb harmful atmospheric gases emanating from

industrial emissions; and

(7) Helping maintain normal weather.
Afforestation work includes research and studies on species suitable to soil
and as absorbers of certain undesirable gases, e.g. carbon monoxide. Trees

suitable for growth in northern, southern and western China differ on account
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of temperature, rainfall and soil. The Yangtze River is regarded as a dividing

line between north and south China.

_ The State is also keen upon the protection of birds and wild animals.
There are about 1,100 species of birds and about 400 species of wild animals.
Herbs used in Chinese traditional medicine are now being cultivated and

conserved.

An attempt was made to learn about the administrative set up and
organization that deals with wildlife management. Wild animals are classified
into first and second categories. The national parks are of five types.

Details of all these are given in the relevant chapter of this report..

4. Red Star People's Commune (morning of 5 August)

This is the first people's commune visited by the UNEP team. It is
ldéééed about 15 km. south of Peking. The commune representative explained
in outline form, due to lack of time the organization of people's communes

in general.

Before liberation in 1949 most peasants worked for landlords who

owned the vast majority of arable lands.

The first step, under the direction of Chairman Mao was to organize
the peasants, through their own initiative, but under the leadership of the
communists party member, into mutual aid teams (MAT). It was cbvious that
bdtﬁ agticultural production and combating of natural disasters such as floods
and droughts are best achieved collectively. Thus, after the land was re-
distributed to families in proportion to the number of individuals, groups
of 10-20 families started to share their draft animals, tools, seeds, and
other means of agricultural production. Land was enlarged and all

agricultufal implements were considered MAT property.

To engage in large scale production, however, it soon became evident
that MATs needed more skill, such as accountancy, marketing ana distribution,
and the need for an elementary co-operative (EC) soon became manifest.
Accordingly, ECs were formed out of several MATs and this was a necessary
first step on the road to socialism. An EC, however, was deemed only semi-
socialistic since land still belonged to the families, and the product was

divided according to the amount of land the family possessed. This resulted
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in the first contradiction to the Marxist-Leninist principle of "from each

according to his ability and to each according to his work".

The problem was thrown back to the people and after open and serious
discussions under.the leadership of the communist party, it was decided to
organize the Advanced Agricultural Producers' Co-operative (AAPC), which
also saw the end of land ownership by the family. Land was henceforth
considered as belonging to the AAPC as a whole, and private ownership was
therefore abolished. In 1957 Chairman Mao issued a call for the formation
of people's communes (PC) from a group of AAPC. The following brief chronology

shows the step by step evolution of peoples' communes:

Mutual aid teams (MAT) - 1951
Elementary co-operatives (EC) - 1954
Advanced agricultural producers' co-operative (AAPC) = 1956
Peoples' Communes (PC) - 1958

The Red Star People's Commune (RSPC) (also known as the Red Star
China-Korea Friendship People's Commune to commemorate Chinese-Korea Friend-
ship) was organized in 1958 out of 7 AAPC's. A people's commune which is
considered as the basic production and accounting unit, on' a national scale,
is made up of management districts (MD), which is composed of production
brigades (PB) which in turn are composed of production teams (PT). The Red
Star People's Commune has 10 management or administrative districts, and
116 production brigades which serve as the basic units. The commune has no

production teams, which in other communes are the basic units.

Food crops are mainly rice, winter wheat, and corn, but the RSPC also
engages in forestry, animal husbandry, fishery and side occupations. Each
year, the central government, through the provincial authorities, fixes the
quota of production of each commune. Any surplus is sold to the State, but
if the harvest is poor due to drought or natural disasters, the State may
reduce the quota or even provide grain and food to the PC to ensure that basic

needs of the people are met.

Agricultural wastes such as rice and corn stalks and husk and cobs
are mixed with animal and human wastes to produce compost. Water pollution is
thus eliminated and wastes converted into beneficial materials and returned to

the soil to increase land productivity. Because there are no factories nearby
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there is-virtually no industrial pollution. Trees have been systematically
planted and each house has a toilet where solids are collected for composting.
Small amounts of chemical fertilizers and pesticides are also used. On an
average 75,000 kg. or 75 tons of compost and 750 kg. of inorganic chemical
fertilizer are used per hectare of land. Rice is produced at 50,000 kg. and
two crops are harvested, one rice and;one wheat crop. About 40-60 trees per
person have been planted along streets, canals and the 17,000 households of
the 83,000 people that inhabit and belong to the PC. The more common species
of trees are poplar, pine and willow. Some trees are cut on the basis of

age and utility need for buildings and furniture making. Sometimes the State
also buys the lumber. Corn stalks are used and tree branches of fallen
timber utilized to supplement domestic fuel needs, Charcoal is not used but

coal from mines is supplied during winter.

RSPC, learniné from the Tachai agricultural experience, has levelled
and terraced fields, built irrigation and drainage facilities and constructed
wells. As of 1978 there are 1,400 electrically powered deep wells, 77
pumping stations, 310 kms. of irrigation and drainage canals and all lands
are now under irrigation. The 1977 grain production (rice, corn and winter

wheat) is 5,000 tonnes and is 2,5 times more than the eérly commune days.

The commune now owns 166 big and medium-sized tractors (each of
more than 20 hp), 492 hand tractors (of 12 hp) and 102 trucks. Ploughing,
field levelling, sowing, threshing, winnowing and fodder and grain processing
are now completely or semi-mechanized. The commune has also set up 18
factories, 9 dairies, 130 big and medium-sized pig farms and 8 Peking-duck
farms. The factories produce goods needed for agricultural production. In
1977, 12,000 tonnes of fresh milk and 290,000 Peking-ducks were delivered to
the State, and a total of more than 70,000 pigs were raised.

i In education and medical care, RSPC has 12 high schools and 59
primary schools. Senior high school is unive;sal. The commune has a
hospital, the administrative/management districts have clinics and production
brigades have health stations. Since 1969 a system of co-operative medicine
has been in operation. A rough diagram of the RSPC administrative set up

is as follows:
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Figure 2: Organization Chart of the Red Star People's Commune.

In the afternoon of 5 August, the Peking Agricultural Exhibition
Hall was visited. This is located on Donghuan Bei Road in the Chaoyang
District of the city and portrays the progress in agriculture that has taken
place in the country since 1950. There is a special section on Tachai but
since this was to be visited, the details of the briefing will be included

later.

A demonstration of the use of biogas for domestic lighting and
cooking was presented. There was an interesting innovation showed - the use
of biogas in combination with diesel oil to run an electric generator and to
operate a water pump for irrigation. The optimum biogas/diesel oil ratio

found was about 15 per cent to 85 per cent.

5. Tachai Production Brigade, Hsiyang County, Shansi Province

(morning of 8 August)

In Hsiyang County, there are 20 people's communes and the Tachai
People's Commune (TPC) is one of them. In turn, TPC has 19 production
brigades and the UNEF team visited one of these, the famous Tachai Production
Brigade (TPB). The TPB has 83 households with a total of over 450 people
and some 56.4 hectares of land are now under cultivation. There are some 80

drought animals, cattle, horses and donkeys.

Before liberation Tachai was a poor and backward village with only

190 people in 60 households, none made of brick but utilizing wood and mud
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with thatched roof. Some even lived in caves. There was no electricity

and firewood was used for domestic cooking and heéting.

After liberation people started to improve production through self-
reliance and by early 1960s had terraced several hills surrounding the

village.

In the 1963 rainy season (July-September) a severe flood hit the
area after it had rained almost continuously for 7 days. As a result 97 per
cent of the then existing houses were washed away and 80 per cent of the
farmlands destroyed. The State offered to supply relief but this was turned
down and the people, through self-reliance and hard struggle worked on the
fields by day and repaired their homes and living quarters by night, creating

a new Tachai village and surrounding farmland.

By 1970, the damaged buildings had been completely repaired and even
enlarged. There were no more cave dwellings for the people and the farmlands

have been put back into shape after moving some 20,000 cubic meters of earth.

- Leadership in the brigade is entrusted to a management or
administrative committee, chosen by the people for their experience, leader-
ship qualities and willingness to work harder than the rest. This committee
is made up of 15 people with only rudimentary classroom education but full
of building construction and agricultural experience. There were no engineers
nor detailed planning for terracing mountain sides, creating flat lands out
of gullies and building the brick structures that now exist in the village.
Instead, the people rely on experience, open discussions and actual work.
Little brooks and streams were filled up and converted into streets in the
village while gullies along hillsides were covered up and converted to

terraced agricultural lands.

The people of Tachal rely almost exclusively on self-help. They
refuse to receive any money from the government. Bricks for housing are made
out of the clay available locally and fired using coal from a nearby coal
field. Lime is manufactured on site out of readily available limestone which
is piled on top of broken coal. When fired, the coal burns and drives of

the carbon dioxide and lime results.

Terracing of mountain sides and filling up of qullies started as

early as 1954 and from several failures, the people learned how to build
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better terraces~dams. At first they merely put up a straight dam across a
gully with shallow foundations. When this was washed away by rains, they
made the dam thicker and the base deeper, but again this could nof.wifhstand
the pressure from on~-rushing waters. They finally constructed a één&ave
shaped dam and this proved to be successful. (See Figure 3). Some of these
dams are over 10 m. high. One gully was left undisturbed for demonstration

purposes.

«— water flow

plan of small dam

water surface

original |} ,
TR L*JIT’grouna‘Iaﬁél side view of small dam , I
First Design Second Design Final Design

Figure 3: Evolution of Design of Small Dams in Tachai.

From the very beginning the pecple had to meet with problems - lack
of manpower (in 1950s only 10 were able bodied men), absence of machines,
and lack of experience. But gradually with self-reliance and hard struggle,
the people overcome all these problems.

By 1971 they have accumulated several items of farm machinery and
9 hills have been levelled, the soil being used to fill up gullies. Thus
whe;e they had only 3 mou of land they now had 20 mou. Before 1965 thére was
no.electricity, but by 1971 every household had a power connection. By
1975 several gullies have been filled and a 300 m. long hill was blasted and
levelled. By 1977 the total land converted from gullies amounted to 50 mou.
In that year, about 160,000 m3 of land have been moved, 12,000 m3 of rocks

handled and 22,000 linear meters of dams and dykes constructed.

Of the total arable land about 3/4 produces only 1 crop a year (corn
or maize) but in the remaining fourth they could produce 2 crops a year, the
second being wheat, millet or sorghum. Both organic and inorganic fertilizers

are used. Compost from the brigade is applied at the rate of 7,500 kg. per
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mow of land. Likewise 20 kg. of inorganic (NPK) mlxed fertllizer and 30 kg.
of phosphates are also applied. Underground dralnage and 1rr19at10n pipes

totalling 600 m. have been built.

Other than agriculture, the brigade also undertakes afforestation,

‘ animal husbandry, fisheries, deer-farming and side occupations. Already

they have somé 300°heads of pigs in 2 pig farms and 40,000 fruit trees have
been planted. Fruit trees include apples, walnuts, grapes, dates, parsimmons,
pears and peaches. They also have murlberry trees (14,000 trees) to feed
their silkworm industry, pines and cypress and willow on top of Tiger Hill.
The 1977 fruit harvest was 60,000 kg.

Wheat and rice straws, corn stalks and waste fodder are used to
mop up big sties and cattle barns, collected and mixed with more agricultural

wastes and converted to compost for later application to the fields.

Seed selection is done scientifically through experimentation and
comes from within the village. According to the local officials, pesticides
are seldom used but if tﬁere is a felt need they use lime and sulfur sprays.

Pests apparently are minimal due to weather and habitat conditions.

In 1977, total grain yield was 492 tons, a 17.3 per cent increase
over 1976 and 10 times the pre '49 yield. Grain sale to the State totalled
235 tons.

Tachai people merged the brigades' tiny plots into i&;gér ones and
razed dozens of hilltops to fill up gullies to form 27 hectares of small
man-made plains. They have also designed, with help from other gbvernient
§gpartments, several 16 hp. crawler tractors specially suited for these
‘hillsides and filled-up gullies. They now have 90 agricultural machines
with a combined total of 465 hp. so that éD“per cent of the field work is
now done by machineé. Field sprayers and dusters of insecticides are also
mechanized as are threshing and processing'of farm produce. - There are
sprinklers for ir:iéatihg.over half of the fields, and bulldozers, ditch
diggers and tampers (pulsators) are use in field capital construction. Special
machines are noﬁ being tested for sowing, cultivation, harvesting, forestry

planting and animal husbandry.

The success of Tachai lies partly on their application of scientific

methods and on an eight point policy:
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Deep plowing and soil improvement

.

Use of fertilizers

Water conservancy

Seed selection

"

Close planting

Plant protection

Field management

@ N0 s W N

Improvement of tools and implements.

Afforested are 27 hectares of barren hillsides with 120,000 trees,
of which 40,006 are fruit trees. In 1977 the total output of fruits and
nuts was 70,700 kilos a 54 per cent increase over 1976, the brigade has now
400 animals include 80 draft and over 200 hogs. There has also been built

over 900 new brickhouses with an average of more than 2 rooms per person.

A co-operative medical service has been established and a secondary
school set up. Those injured at work and families of workers killed

accidentally are given compensation while the old and infirm receive pensions.

Acreage of winter wheat is now 13.3 hectares compared to 8.7 in
1976. A 10-year plan of filling up 7 gullies and the terracing of 8 ridges

was finished in 9 years.

The leading member of the Tachai Production Brigade, Mr. Chen Yung-
Kwei who spearheaded the work in the village, is now one of thirteen vice-

premiers of the State Council.

It was in 1967 that 2 major irrigation canals were built about 7 km.
long, partly underground. Water is taken from Kuotrang Reservoir in the
plains and pumped to hill top reservoirs and these works were finished in
1974. Another canal system is 22 km. long, pumping water to Yangchapo
reservoir on the hill top from which water flows by gravity to the terraced

farm lands.

One reservoir visited, holding 10,000 m3 of water, 40 meters in

diameter and 8 m. deep, and can irrigate 40 mou of land.

Altogether there are 6 water ponds on hilltops all used for irrigation.
Drinking water for the people comes from underground sources in another

village 700 meters away, which has a better water quality.
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One aqueduct, the longest in Tachai, is 120 m. long, 23 meters high
but took only 4 months to finish April-July 1974. Present homes were
built in 1975. '

Some statistics on Tachai (1 jin = 0.5 kg.; 1 mou = 1 ha.)

15
Year Grain yield in Total grain Supplied to
jin per mou output, jin State, jin
1953 24 203,280 45,000
1964 808 570,890 245,000
1976 - 1,120 838,691 330,000
1977 Le 230370 983,000 470,000

Before 1949 land was owned by a few rich families as shown by the

statistics.
Rich land Middle class Poor
OWners peasants peasants
Land owned (mou) 480 176 144
' (%) 60 22 18
Families (No.) 4 12 48
(%) 6 19 75
Comparative Statistics
1953 1976
Family income ¥/year from grain 220 23,000
from animal husbandry 200 40,000
from sideline occupation ' 38 46,000
Total income of Tachai Production Brigade 17,672 208,938
Value of labour (¥/work point) 0.30 1.50
Income/cap/yr (Yuan) 43.40 175

Cost of management steadily decreased as follows:
1955 - 0.45%; 1967 - 0.18%; 1976 - 0.09%

6. Hu Tou Shan or Tiger Head Hill Deer Farm in Tachai Commune
(afternoon of 8 August)

Antlers of deer have long been used in Chinese medicine to cure

numerous diseases, and are accredited with a number of health-giving properties.
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This organic commodity is rich in albumin, hormones, calcium
phosphate, calcium carbonate and phosphorus. It is sold in either a liquid
form consisting of extracts from antlers, deer cartilage and tendons which
are added to food, or consumed orally, or sliced thin and kept in wine for
a few days before the wine is ccnsumed. The Chinese medical literature records
that deer antlers are a valuable tonic for physical debility, and modern g
pharmaceutical research in China shows that deer antlers contain properties
which promote metabolism, invigorate blcod vessel function, increase
resistance to disease, promote the healing of ulcers and wounds, and is

effective in the treatment of cardiac weaknesses and neurasthenia.

The antlers which deer stags grow in successive years are fast-
growing living tissues consisting of nerves, blood vessels, calcium and other
chemicals covered with a membrane of velvety hair. When the maximum growth
is attained the nerves and blood vessels die, the velvet membrane peels off,
and the antlers attain what is called a "hard" stage. After the rutting
season the antlers are shed, to grow again prior to the next rutting season.
However, the Chinese believe that the antlers contain the maximum medicinal
qualities when they are in the “velvet" stage, which necessitates the sawing

off of the antlers whilst they are still a living tissuet

The dry strips of “"velvet" antlers were being sold at the rate of
84 Yuan a 100 gr. Export of deer horn product is handled by the China
National Native Produce and Animal Bi-products Import and Export Ccrporation;
At the present moment a-very large number of deer farms have sprung up all
over the country and prodﬁce deer horns for medicinal purposes. Oné such
farm visited was on the Tiger Head Hill in Tachai Commune, Shansi province.
This farm has been established in 1975 with 50 heads of deer being bought
from the Peking Medicine Company. At the time of visit there were 103 deer.
54 stags adult and immature, 22 adult hinds and 27 female yearlings and
fawns. The farm also raises oxen, horses, bees and plack chickens which are

used for medicinal purposes.

Deer were bought at the rate of 800 Yuan for a stag and 500 Yuan
approximately for a deer hind. The specie was the North China sika originally
from Manchuria. The one maral stag locally called Malu, has been bought from

a deer farm in Rungchuan district in Southern Shansi province.



The antlers start to grow in April, and after 60 to 70 days whilst
the hbrns are still in velvet the stag is driven into a special metal trap in
which a semi~-circular plate is pressed upon the withers of the animal to hold
down the deer and prevent it from thrashing about. The antlers are then sawn
off and inch or two above the pedicle. Since there is some bleeding,
medicine is appled to stop it and to heal the wound, and after 15 days many
of the stags start growing antlers again. In such instances after another
60 days the antlers are sawn off for the second time in the year. The average
age of a stag is 15 years, but the maximum size of horn is attained during
the age 6 to 9 years. During this age a pair of horn cut for the first time
during the growing season weighs approximately 2.5 to 3 kgs. when fresh. When
dried, however, they weigh 0.8 to 0.9 kgs. per pair at an average. The horns
require 20 days to dry, whereafter they are sold to the Sian County Medicine
Company. A kilogram'of dried horn sells at 880 Yuan if the horn has 3 tines
(branches). If the horn has 2 tines (branches) which is regarded.as of
higher;quality, it sells 1,360 Yuan per kg. Each of these two categories of
two-tine and three-horns are further divided into three sub-categories for

purposes of commercial grading of horns.

The average cost of maintenance per head of deer is 80 Yuan, including
feeding, maintenance of the farm, cost of labour etc. Last year the Hu Tou
“ shan deer farm earned 24,000 Yuan while the expenditure was only 8,000 Yuan.
The deer are not slaughtered Eut when they die of natural causes the flesh
and bones are dried and sold for medicinal purposes to the Sian Medicine
Company. The dried flesh sells for 40 Yuan a kilco while the bones sell for

about 10 Yuan per kilo. The skin is not used for any medicinal purpose.

7. Office of the Haiho River Basin: Control Works
(morning of S August)

The Haiho River System basin drains an area of some 265,000 sq. km.
and is an important naturai resource of the country. Actually there are 10
separate rivers emptying into the Po Hai, or inland sea in the northeastern
coastline of China that compose what is known as the Haiho River System. These
are:
1. Haiho River with two main tributaries
a) Tsuya River

b) Taching River
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2. Changsin River with two tributaries
a) Wei River
b) Changcho River

3. Yungting River

4. Tu Liu Chen River

5. Nan Pai River

6. Ma Yi River

7. Derhuishin River

8. Tu Heh River

9. Yi Hue River

10. Tsuya-shin Channel, a2 man-made canal

Between 1368 and 1948, according tB historial records, 387 floods and
407 drocughts have hit the river system bringing death, misery and hardships
for the people. Tsientsin, the second largest city in China used to be
flooded by the main Haiho River during heavy rains.

Construction work in harnessing the controlling the Haiho River cdmﬁlex
started in November 1963. Up to 1977 the following impressive statistics on

work accomplished may be cited:

Number of reservoirs and dams, big and medium 80
Number of small dams and impoundments 1,500

Number of pumping wells 560,000

Total length of irrigation canals 176 km.
Number of pumping stations 1,115

Number of maip canals 34

Number of branches of canals 218
Bridges, totai linear meters 50,000

Total earth moved, cubic meters 110 million
Total length of protective dykes along river 4,300 km.

During the construction period, mass mobilization which is a
distinguished characteristic of Chinese development, was fully employed. Up
to half a million workers mainly from communes within the Haiho River basin
took part in the construction work. Individual spirit for social development

has been evidently demonstrated which is perhaps unmatched in any other country.

Most of the reservoirs and dams constructed are multi-purpose types,

that is for flood control, fishery development, power generation, irrigation
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and water supply. In a few instances two reservoirs in series were constructed
as in the case of the Xawnang (upstream) and the Hwang Penchang (downstream)

reservoir, to mitigate the effects of floodinc after a specially heavy rainfall.

Other structures designed to prevent flooding include pumping
stations, dykes and canals linking up small branches of the numerous
tributaries of the rivers named above. As a result not only were floods
prevented and now a thing of the past but also the economy has diversified
to include animal husbandry, sideline occupations and fisheries. 1In 1974, the
income of 4¢ counties and cities in the basin has increased 20% over that
of 1964 figures, and the crain out put per mou of land is now an average 400
jin in 4 counties and cities, and up to 800 jin in 6 other counties and
cities. In forestry the 197¢ production was 136% higher than 1964 and in

piggeries the income is 88% higher.

It is reported that during the construction of the whale complex,
the local people sometimes had to use their own bodies in trying to plug any
breach in the dvkes to prevent further damage. Workers had to live in tents
at the conSﬁruction site and even the armed forces helped in the gigantic

effort.

In the Shihchiachuang area within the basin at least 910,000 mou of
land is now under irricated cultivation, with the 1975 grain oufput at 732 jin
per mou. An additional of 400,000 mou can be potentially irrigated in ‘the

near future.

In Chunchua County just below the Great Wall, two product;on brigades
(sipo and Shashi) succeeded in increasina the per mou production from 400 jin
in 1957 to 1,500 jin in 1975. At the Chinglong County, mountain area where there
are 5 rivers forming part of the Haiho River hasin, there are now 79 large
and 33 small power stations. Under construction is an 11,000 megawatt hydro

station.

More work is scheduled and when finished in 20 to 50 years, the
fiver will be fully under control. At that time they expect production to be
5-10 times present figures and they envision a water storage capacity of some
980 million to 1,820 million cubic meters and a power generating capacity of |
55,000 megawatts. Fully protected from floods and disasters will be some
60,000 sq. km. of land.



8. Huolu County (suburb of Shihchiachuang) Marsh Gas Plant
(morning of 10' August)

The UNEP team was warmly:helbomed by the officials of Huolu County
which is located east of Taihang mountains and west of the Baiho plains. ' The

county covers 650 km2 of area and has 280,000 people.

In 1974 the county started promoting the extensive use of marsh gas
(biogas) in the various rural communes of the county. The agricultural
prodﬁciimn averages 400 kg. or 800 jin per mou of land in 1974. By 1977
this has increased to 425 and this year they are expecting an additional
increase of 50 kg. per mou. Although the first marsh gas plant was success=~
fully put up only in 1973, in 1977 there were already some 40,000 marsh gas
installations in 70% of the county, showing its wide acceptability and use.
All over China, it is reported that there are more than 4.3 million units in

operation.

In the briefing given by the county officials, the following data

and information were recorded. The advantages of marsh gas use are:

1. It is a new source of energy and can be used in farms, schools,
communes.
2. Agricultural wastes are utilized and converted into compost for

application back to the land as an important soil conditioner.

3. Use of electricity and firewood as domestic enerqgy source is

diminished. ' '
4. Biogas is not a pollutive energy source.

5. There is an overall improvement of the environment as a result

of improved health and sanitation.
6. Biogas tank residues are utilized as a field soil conditioner.

In an average household of 6 people, about 10 cubic meters of marsh
gas (m.g.) can be produced and this could be used 6 to .7 months of the year
for cooking. 1In winter, because of comparatively low gas production, firewood

and coal are still needed and used as supplements.

Current practice shows that marsh gas residues serve up to 1/3 of
farm needs for organic soil conditioner. The remaining 2/3 comes from compost.

The production brigades estimates that in 1977 about250,000 kgs. of corn stalks
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have been converted to compost. This is then applied at a rate of 2.5 m3 per
mou of land. About €0 kg of inorganic fertilizer is applied per mou and only
ammonia nitrogen (60 kg /mou) and phosphates (120 kg/mou) are used, at an
average cost of ¥ 0.50/kg. of ammonia and 1 9.14/kg. of phosphates. The Huolo
County production brigade has, in all, 256 marsh cas tanks from which could

be produced annually about 2,000 tons of scil conditioner.

The advantage of the Chinese biogas design is its fixed top. The
digester itself is divided into components which maintain continuous gas
pressure. At the end of the plastic pipe which is normally connected to a bio-
gas stove or a biogas lamp, a simplified manometer is attached to serve as a

pressure gauge.

To make a 10 m3 marsh gas tank installation, the following materials

are needed:
Approx. Cost

1 ton of lime ¥ 14.0
100 kg. of cement ar 4.6
Sufficient length of %" plastic pipe ¥ 4.0

connections to houses
Mud, about 7-8 tons, locally available -
Total: ¥ 22.6

Total cost is'thus less than ¥ 25 which will purchase about a ton of
coal.

In the county exhibition hall, the following information was collected
on biogas production.

a. At the end of 1976, there were some 40,000 biogas plants in the

county covering 70% of the rural households.

b. One cubic meter of biogas is eguivalent to th¢ energy needed to:
(1) cook 3 meals for 5-6 people;
(2) 1light a 60-watt bulb for 21 hours (or equal to 1.25 kw~hr

of electrical energy)

(3) run an average truck for 2.8 km.

The Honan Provincial Revolutionary Committee, in a formal_meeting,

decided to promote wide spread utilization of .biogas.

A diagram of a typical biogas installation and notes for its construction

and maintenance are given in Figure 4 on the next page.
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About 3,500 technicians from all over the county have been trained
for biogas installation and use. Some operational and management practices

to insure good biogas production are as follows:

15 At the end of autumn or at the beginning of winter, the biogas
compartment or tank should be emptied entirely and a fresh set of materials

put in.

2 The gas pipe should ke buried at least 0.50 m. deep to avoid

weather effects.

3. During inspection or maintenance, test for the presence of
poisonous but odourless gases is carried out as a safety precaution. A live

rabbit may be slowly lowered in a cage for this purpose.

4. A lighted flame is never used when inside the biogas compart-
ment; instead a flashlight is employed.

5. When lighting a stove or lamp using biogas, the match is first
lighted before turning the spicot, tap or switch.

6. Storing of combustible materials near biogas plastic outlets or

taps is avoided.

s Exits and entrances to the tank compartment are covered to

prevent animals and small children from falling in.

Upon chemical analysis, the residue or sludge from the biogas compart-
ment, which is a very useful organic fertilizer (soil conditioner) 1like

compost, was found to contain the following NPK values.

N - 450-500 ppm  (.05%)
P - 15 ppm (.0015%)
K - 2500 ppm (.25%)

It is obvious that the NPK values are very much lower than inorganic
fertilizers but the residue contains valuable humus-like materials which.
contain organic matter and increases the moisture holding capacity of the soil.

(Hence, the term soil conditioner, rather than fertilizer).

Research has also shown that pathogenic (disease-causing) bacteria
can survive up to 17 days in the soil or polluted waters, but in a biogas tank
they die within 30 hours. Ova of parasitic worms have been shown to die (95%)

in 10 hours within the compartment. A research group continuously monitors
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soil when biogas residues are applied. Sludge or biogas residue is superior
to ordinary compost in N & K as a soil conditioner, as shown by the following

comparative soil analysis of NPK values:

NPK _ ‘ Use of sludge alone Use of compost alone

Nitrogen 140 ppm 93 pPpm -
Phosphorus . 31.2 ppm 33.5 ppm
Potassium ) 212 Ppm "156 ppm

Before leaving the county, three typical peasants' homes using biogas
were visited and its actual use and application observed. Plastic cross-
connectors were being produced right in the commune, using a small electrically-
run machine. Plastic tubing, however, were supplied from elsewhere, together
with the liﬁe and cement used in the construction of the tank, Labour is

provided by the local residents.

9. Hopei Provincial Environment Protection Office
(early afternoon of 10 August)

It was in September 1973, a year after the Stockholm Conference, that
a National Conference on Environment Protection held in Peking, decided to
establish in each province, autonomous region and special municipality, an

Environment Protection Office (EPO).

Hopei Province contains ten districts and nine cities as follows:

(8 cities are on same level as districts)

Districts Cities
1 B Shihchiachuang 13 Shihchiachuang
2. Pao Ting 2. Pao Ting
e Tangshan 3. Tangshan
4. Handan 4. Handan
5. Hsing Tai ; 5. Hsing Tai
6. Changchow 6. Changchow
74 Cheng Te 74 Cheng Te
8. Changchékuo 8. qhangchakud
9. Hengshui 9. Ching Huang Tao

10. Iong Fang
There are also a total of 140 counties and 5 of the biggest are Huai
Lai, Anshin, Mancheng, Hsong Hsien and Gao Yang. Huolo {which was visited in

the morning) is a small county just outside the city of Shihchiachuang.



It was in 1974-75 that the EPOs were established in all 10 districts *
and 9 cities. In addition 12 counties have also done so (the larger and
industrial areas). There is also a plan to establish monitoring station and:

research units'in each city and district.

" Actually the main work of a provincial EPO is coordination and
administration. Scientific activities are just starting and engineering work
is expected to follow later, particularly design, construction and operation
of waste treatment plants. This is in pursuance of the national policy to
take into account environmental pollution control right from the very beginning

of an industrial plant's conception.

In Hopei province there are three large water bodies that are
threafened with severe environmental pollution from industries located nearby.
These are: ' '

a. Kwanting Reservoir

b. Pai Yano Tan Lake

= Po Hai-Huang Hai Region.

Because the Kwanting Reservoir is the main water supply sourcé for the capital
city of Shihchiachuang (of Hopei Province) control of its pollution is deemed

very important.

The largest lake in the province, Pai Yang Tan, is an important
fishing resource. The lake supplies fishery needs not only of Hopei but also
of Peking and Tientsin. It is repbrted that the water pollution has already
reduced catches. The more important factories deemed contributing to
pollution are pulp and paper mills, chemicals and textile mills. Attempts
are now under progress to recover chemicals from the black liguor of pulp mills
and to give biochemical treatment of acid wastes. The EPO of the province
monitors the lake water guality and plans to set up a network of stations.

The public health research institute, in turn, checks the fish for specific

pollutants.

The inland sea, Po Hai, is an important source of fish and prawns,
but recent catches have also reportedly decreased. The sea is also a recreational
area. Factories located around the sea are now required to treat the liquid
wastes before disposal. The national or central government has committed to
provide funds for the control of coastal pollution, and there is close
coéﬁeration among the leadinc groups of Liaoning, Hopei, Shantung provinces

and Tientsin, all bordering this inland sea.



SRS

The night-soil of the city of Shihchiachuang is sent to nearby rural

production brigades for processing into compost or conversion into biogas.

10. Huapei Medicine (Pharmaceuticals/Antibiotics) Factory
(late afternoon of 10 Auqust)

On behalf of the management and workers of the factory, we were

welcomed by Mr. Chao Hsien-shin, Vic