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C1
Cl1.1

Cl1.2

General

Basic Policies on City Greenery

The basic policy of the Master Plan is the formation of “Eco-City” which aims at

the reduction of environmentally negative impacts, symbiosis with nature and
creation of urban amenity.

To realize the objective, from the viewpoint of city greenery the creation of
greenery space such as “ Biotope” (diverse habitat for wildlife) and environmental
prolection forest (called “Eco-Forest” in this Master Plan) is indispensable.
These spaces should be formed based on the greenery master plan focusing on

environmental protection function.

- Greenery unit should be afranged systematically, not independently, in order (o
- form an “Eco Corridor” that will function to ensure the bio-diversity in the city.
"Eco Corridor consists of parks, river, cultivated land, natural grass land, Eco

Forest, Jakes and ponds including even artificial one and so on. Eco Corridor

. prdvides habitat to small animals including birds and insects, and function as a
+ - path for fresh air which will function to alleviate the “Heat Island Phenomena” in
_ the City.

Effects of Greenery
Buiiding¥up of greenery is one of the main factors in the creation of an amiable

city provided with recreational of opportunity facilities for the population. In
terms of improving the sanitary conditions of the city, greenery makes favorable

~ influence on microclimate, such as creating a source of oxygen, serving as an
- environmental filter for air and increasing humidity. Grcencry protects from
~ wind and snow. Trees and bushes reduce noise.

" Throughout the year strong winds blow in Astana City. Winds carry over dust in

sireets and yards ahd even penelrale into the buildings.

Green p]anlalnons cou]d be effective means of proteclmn from the winds.
Wmdbrcakcr planlatmns can reducc wind velocxly by 50-80%, if ocated properly
taking into account wmd conditions. The effect of the windbreaker plantations
depcncls on the angle of green barru.r regarding wind flow direction, planting

density and height of planlallons Approprldte spallal structure and location of
green slrlps al]cvmle lurbulenl ﬂows and vortex tormanon and provide reliable

protection trom slrono wmds
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C.2.1

Another main function of green plantations is formation of shade. . In Summer,
the air and ground surface temperature would be very high with the air generally
dry, which could make the living in the city unbearable, unless some measures are
taken to alleviate the semi-desert microclimate. Shading by trees depends on
thickness, size and shape of the tree crowns, as well as on location regarding
shaded surfaces.

Snow-fence plantations  are one of the means to provide prolection from

snowdrifts.  Main principle of the snow-fence effect is the reduction of velocity

of snow-wind flow, so that snow particles and dust could accumulate inside the

snow-fence belt.  Density and height of plantations are the most important
factors affecling the efficiency of the snow-fence belt. In summer the
snow-fence belis can also serve as protection from sand drifts. In the summer
period the air dust contents under trees is generally 20-30% less than in the open

- areas without cover. Filtering prbperlies of green plantations prove themselves
" not only regarding dust, but also smoke.

Eflecl of noise reducuon in green plantatlons depends on the character of greenery,

're]atmg to species of trecs and shrubs, as well as on weather and other conditions.

Crowns of deciduous trees could absorb 26% of the incident energy. - For noise
reduction plantations must have vertical continuous density by trees and shrubs
filtering in any gaps and occupy all the space under the crowns. .. '

It is considered that green plantation has a ccrtam function of absorbmg carbon

dioxide, purltlcatlon of pathogens and creating a source of ozone, oxygen and
phytoncides.

~ System of green areas is a form of rational use of the nature, serving for

enhancement and improving of the amenity of urban environment. Greenery
system is designed according to the purpose and location of its components, A
structural planning of green plantations inside and outside the city is considered as
shown in the Figure C.1.1.

.' Cu rrent S(alns of the Grecncry in Astana Clty

Charactmstlcs of the Natural Env:mnment around Astana Clty
(1) Climate
_Astana Cny is snualed in lhe s!eppe zone, soulhem subzone of dry

fescue-and- -stipa sleppe with distinct commemal cllmale charactc,nzed by
significant low humidity, cold winter and hot summer.



The JICA Study on the Master Plan for the Development of the City of Astana Supporting Report

@

O

Annual average of precipitation is 300 mm, 150 mm out of which falls
during the period with the temperature higher than 10°C.  The maximum

temperature in June reaching +42°C, and the minimum in January as long as
~49°C.

Wind activity is observed in all seasons. The prevailing winds are

northeast in winter and southwest ones in summer with a velocity of about

4-6 m/sec. The wmds of hrgh velocity are the southwest and the westerly
ones.  Number ot days with winds hrgher than 15 m/sec is 29 annually.

Usually lhey cause snow storms (in wmter) and dust storms (in warm
season), in some cases reachmg the devastating level of 30 m/sec and more.

Hydrography and Hydrology

'I'he'"rnain' Water'anery in the area is the Ishirn River. Within the city
| lerrnory the wrdlh of lhe river channel is about two kilometers, and the
average w1dlh of the nverbed 15-25 m.

_Gmund waler leve] is hxgh essenual]y in new devclopment part of the area.

Waler- loggmg in depressron and low lands relales to lhe poor drainage of the
area.

On main sources of impoundment, causing waler-logging and subsequent
salinization of the territory are Ta]dy Kol Lake and the Ishim River.

'. Ground water leveis in the 1mmedlate v1c1mly of lakes and swamps vary

between 1.5 10 5.5 meters deep. The groundwaler 1s classified based on the
salt content from fresh (salt content less than lgﬂ) to salty (11-15 g/h).
Average salt content in the groundwater is 2-3 g/1. Chloride, sulfuric chloride

" are most commonly seen and less common]y sodium chloride, sodium

sulfide. = As cation, natrium and magnesium are trequenl]y seen, less

commonly calcium and natrium. High content of salt in the groundwater
causes salinization of soils, which is wide spread in the area.

- Natura] Vegetation Areas closed lo Astana City

* Natural veﬂetallon in and around Astana City belonés lo dry steppe with
""cheslnut sorl sub zones o

There are 0rasses on lhe v1rg1n tleld such as: sheep s tescue (Festuca ovina),

.European tealher arass(Sttpa pennala), Slrlped tleld mouse(apodemus

agrarms) Wormwood(Artemzsm) Ml]torl(Achdiea m:[lefohum)

‘Water ]og;,mg, area . represenlcd by reed and sedge vegetation: Great

reedmace(Typha !anfolm) Tufted sedge(Carex caespitosa), ¢ic.
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Natural forest is located in the depressed areas and mostly consists of birch,
poplar, white willow, sharp-leaved willow, and purple willow. The
undergrowth’s of willow, dog rose, tarar honeysuckle, oleaster are also
obscrved in the floodplain of the river.

" (4) The Surrounding Area of the Taldy Kol Lake

)

The Nura River, which runs south of the Ishim in parallel, comes close 1o the

Ishlm nedr Astana, ‘where the temain is shghlly rolling between the rivers.

Thcrc are “natural depressnons formmg small lakes and grassy swamps.

Nalural vegetation is represenled by herbage of the genus Wormwood. In
{he western part of the area there is Taldy Kol Lake with a network of small
lakes around, formed originally due 1o the ground water pcrcolauon The
north area of Taldy Kol Lake is fully occupied by rush and is not suitable for

. greenery planting. It is necessary to give a specm] cons1derauon to the

network of natural lakes located to the cast of Taldy Kol Lake. Lakes are a

pecullar feature in the steppe landscape with grassy lakeside, which
leCl’SlleS the nalural environment. There are a greal number of habitats

“for wildlife mc]udmg birds. Presenlly the intensive work on eslabllshmg of

the environmental protection forest is carried out on the area. This effort is

* considered to enhance the landscape. : There are several large-sized glades

among steppe vegetation and nalural saucer-shaped lakes among the forest

ranges. The forest range thh a network of small lakes, located eastward of
Taldy Kol Lake, and to a grcat extent will atfect the chfnanc characteristics

of the designed central part of the city. Green plantauon and lakes will
provide humid conditions of the city, Wh]Ch are important for the steppe
regions as well, reduce negatwe mﬂuence of the south western winds, purify
the air from dust and prevent snow dnfts, as wcll as serve as a potential
recreational zone for 1he population of the City.

Floodplam of the Ishim River -

Floodplain of the Ishim River consists of meadows and plamatlons including
grasses, such as willow (shrub lype) and wild rosc along the riverbanks.

Soils are liable 10 swamping. This dehcalc cco]oblcal env1ronment should
not be affected by man- -caused actlvmcs as much as p0551ble Floodplam of
lhc Ishim River has a potenllal as locations for parks and recreauonal ZONES,

while paylnw allenlmn o preservc lyplcal nalural ]andscape For example

' the establishment of the buffer zone alono ‘the river should be considered
“ where any LOnSil‘UChOﬂ should be p!‘Ohlblled on the riverbank buffer. Only
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in this way the natural environment around the Ishim River, which has a
substantial significance and essential role for the city, could be preserved.

There is another natural landscape area within the city boundaries that can be
used only for greenery planting. This area starts at Telman Selilement
Jocated in the upstream of the Ishim River and stretches up to Maibalyk Lake.
The terrain substantially declines and there are floodplain meadows gifted
with large_—sczilc swamps and natural lakes. This floodplain is a potential
link between the Maibalyk Lake and the Ishim River.

Collective Gardens (Dacha)

Close 10 the old eily bbunda'ry aldng the Ishim River there are collective

gardens (Dachas) Every Dacha is traditionally managed by city residents for

producing crops for own consumption as well as for recreational purposes in

the weekends. These Dachas were constructed on the lands originally
unsuitable for agriculture due to soil condition. The area has been
gradually changed from the secondary salinization and heavy clays into the
presenl loamy soil through the long time effort of the Dacha owners.

The Dacha area has formed a kind ot creen be}t around 1he city. These
green belts provide po‘nuve enwronmental 1mpacls on the city in terms of
mlcrochmate ie. generalmg clean humidified air.

The area of Dacha consasls ot number of collecuves One collective has

- approximately 400 land plots in an area of about 0.06 ha. On the land plot

thére is usually a dacha house, plantations of fruit trees (pear, apple,
sea-buckthorn), shrubs (current, black chokeberry, ground cherry) and

: seedbeds for cash crops (polalo tomato, cucumber, beet, carrots, etc.)
“They often grow grapevine at dachas and Virginia creeper (Parthenocissus

" quinquefolia) which can be used for the urban greenery for wall greencry.

- Several types of flower plants are grown at dachas.

- C22 Current Status of the Forestation in Astana City

(1) Urban Greenery

Exlstmg greenery in Aslana cuy shows llmlled variation in plant species.
Specics that are usua]ly planted in the city are poplar, ash-leaved maple,
Chmese elm, Siberian pee-tree. Also there are common elm, green ash,
common birch, silverberry, shadbush golden current, siberian pee-apple,
scots pine, larch, ash-leaved maple, tariar maple, tartar honeysuckle in
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Astana city. Besides, there are also white poplars, lombardy poplar,
pedunculate oak, colorado spruce, white willow,

The following describe the present condition of iree growth in green
plantation in the city; '

. General growth condition of green plantations is poor.

. Trees and shrubs planted by the communal enterprises are suffering from
severe climate conditions, dust and gas pollution, and moisture
demands. ‘ ‘ | _

. The authority takes care of tillage, binding down, repair and others.
. A number of dead trees due 10 disease, spring frosts, and droughts are
~ observed. | | | |

The green areas for public use in Astana City are Summarizcd as the table

_ below.

'Existing Green areas for Public Areas
1 Name of Green Entity -~ Area (ha) o Notes
1. | City park _ o 1040 ¥
2. | Park of “150 years of City”. 12,0 Upder construction
3. | Square of enginecring workers Co 10 ‘ '
4. | Square near to Republic Palace _ 22
5. | Square close 1o Ministry of Finance RK. 20 -

" Total o 1112

Source: Information of “Zerenstroi

* According to the calculation of the areas of green p]ahting of common use
per person is approximately 3.7 m2/person. (121.1ha,/'3'30,919persoﬁs) The
SNiP 2.07.01.89 stipulates the necessary areas of greenery formation in
Metropolitan ciiy must be 12m?/person (normally 10 m?/person, however, in
case of steppe areas like Astana the number _shou_ld. be increased by 20%.)
Therefore, the greater effort for increasing'.lhc volume of city greenery in

Astana city should be encouraged from now on to meet the requirement of
SNiP.

It would be clear that Astana city has far less in number and area of city
parks than the major cities in the world. The table below shows the

numbers and an area of city parks in the major cites in the world.
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The numbers and areas of cily parks in the major cites

No. Name ol cily No. of parks Area of parks (ha)
1 Chicago 560 2,962
2 Detroit 390 5,869
3 Huston 322 7,627
4 New York 1338 10,203
5 Philadelphia 428 3,983
6 Montreal 624 2,070
7 Taipei 318 663
8 Kobe 607 444
9 Osaka =~ - 801 765
10 Tokyo 4497 2,714
i1 Soul 153 8,756
12 Vienna 2384 2,050
13 Prague 114 2,073

Source Slal;sllcs of World Large Cities (Tokyo Melropohlan Government. 1990)

In order to increase grecnery in the c1ty “Zerenslron” has been making great
effort.

A plan of establishing cily parks based on the Social Economic

Fund in the city in 2000 is given below. (refer to 'Flgure C.2.1)

The plan of esteblishing city parks in The.A.stana-Cily in 2000

However th:s stlpulallon is seldom satisfied.

“Astana Cily Park

_ _The g,enem] deserlpllons ot mam c1ty parks are Uwen below

' No. of | No,of Flower Lawn
No Name/Place Trees | Shrubs | Garden (m? (m?)
1 Square of in front of shop 27 - 110 780
, “Moscow” - o _ _ :
2 Square of Ishim Riverside 100 20 - 834 3,667
3 Al-farabi Housing complex 381 - m -
4 Exit area of tbe city (in fromt 10 - 2333 2,550
of the gas station) '
5 Square of Bogembai street 60 20 114 4,037
(Opposite side of Emergency
hospital}
6 | Square of Bogembai street 155 20 220 4,520
7 Manas streel park 666 117 - 24,438
8 Mini square (Abai street) - 23 34 30 979
9 Square of Baraev street 600 . | 10000 - 33,907
10 | Birzhan-Sala Street 84 16 - 3,150
* Source: Informatien of Zerenstroi (2000) '
. Access Ume to district parks is sllpul..ued to be within 15 minutes.

" The central park of Astana City is loealed on the left bank of Ishim River
across the pedeslnal bndge and occupies the area of 104 ha. Species of
~ ' trees and shrubs planted in the park include local species such as willow,

buckthorn (Rhamnus) common birch (Betula pendula), Scots pine (Pinus
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sylvestris), Smooth-leaved eim (Ulmus foliacea)) and those imported from
Russia such as Tartar maple (Acer tartaricum), White poplar (Populus alba),
Spmdle -tree (Euonymus europaea), €1c.)

From 1932 the park on the left bank of the Ishim R1ver became a park of the
railway workers. In 1964 the park of the railway workers became the City
Park for culture and rest, though the area did not increase over the past ycars.
" Species of trees and Shrubs in the process of dying-out were replaced by

Laurel poplar (Populus laurrfoha) Common elm (Ulmus), Srbenan pee-tree
(Caragana arborescens). '

'Nowadays the City Park belongs to the Management of the City Park.
_Plenty of commercial and entertainment facrllues and grounds attractions
are operated as well as new alleys are pr0v1ded in the park There are
'mamly low trees and shrubs such as Tartar maple (Acer tartaricum),
Smooth- leaved elm (U!mus follacea), ' Siberian pee-tree  (Caragana
arborescens) Conifers and birch have by now complele]y drsappearcd
And the park seems to have become less attractive. In 2000 the design

' compemlon on reconstruction of the Clty Park has been held and now the
' design work is taken up. ' :

' Sguare ot Englneenng Workers

Square of engmeermg worker is located in lhe soulhem part of Moskovskay
st of the area of between Pushkin st Anezov st. It was established in
' 1943-1945 and reconstructed in 1983, Spe01es of trees and shrubs are

similar to the previous ones: Smooth-leaved elm (Ulmus foliacea),

Silverberry (Elaeagnus argentea), Siberian pee- -tree (Caragana arborescens),

Laurel poplar (Populus laurifolia). e '

Sguare near lhe Regublrc Palace

Square ncar the Palace of Republlc, is localed in lhe southern part on the
right bank of the lshrm River. It was eslablrshed in 1893 as a city park by
order of the Head of uyezd (dislrrcl) lreulenant coloncl Trorlskn Formerly
it 0ccup1ed the area from Bukeikhan Street to Zheltoksan Street, from the
bank of Ishim River o Kenesary Street.  Partof the park disappeared due to |
the city development. - '

- Currently the volume of g green plantations is substantially reduced due to the
construction activities and the number of species is small. The quality of

- the square is acyavated largely: by man-caused activities which reduce the
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green plantations area.  In addition, low-quality maintenance and
insufficient replanting of trees is a cause.

Square closed to Miﬁistry' of Finance of the RK

Square ncar the building of Ministry of Finance of the Republic of
Kazakhstan was established on the former Soldier Park by order of the local

military commander Zhuzlov in 1894.  Afterwards the residential

2-storeyed buildings were built up in this park and these buildings were
lately demolished and a square was constructed in 2000. The tree species
are: Common birch (Betula pendula), Siberian pee-tree (Caragana
arborescens}, Colorado spruce (Picea pungens).

The location of the city parks mentioned above is shown in C.2.2.
Envnronmenlal Protection of Forest
- Begmnmg of torestahon

First artificial forest p]anlahons in the rim of the City were created by
A.L.Adamovich in forest dacha “Krasny Yar” in 1904, The main tree
species were: Pine, Birch, Poplar, Elm. The species of shrubs were: Siberian
pee-tree, common lilac, roundQIeavcd shadberry, bird cherry tree, and hybrid

cherry tree. This plantation became an example for reforestation in dry

- steppe conditions of Astana vicinitics.

- Formation of the environmeéntal prdtccﬁdn forest (refer to Figure C.2.3)

The formation of the environmental protection forest of the Astana City was
started in 1997 in compliance with the order and decree of the Government
of RK.

The Committee of Forestry, Fishery and Hunting of the Ministry of Natural
Resources and Environment Protection of the Republic of Kazakhstan
conducts the works. : '

The "Kazglproleskhoz" mslnule has e!aboraled the Feasibility Study for the
orcen zone formation. The total area of 28 141 ha was al]ocated for the
study and 23, 900 ha of them have a]ready bcen survcyed Buffer zone at
width of 800m is demgned alonb r the ring road of Astana City. Ttconsists of

 strip planlauons of 2dm wndth and interspaces of 12m in width.

‘ [n spnng, and autumn 1997 protecllon forest along a part of the section of

nonhcast of the outer ring road (R1) and the road to Eleimentau city was
planted, using grown trees with clods. In spr_la_ng, 1998 these works were
continued in the area of 22 ha, and totally 10,600 trees were planted. The
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same year mechanized forest planting in the area of 2500 ha was conducted

with trees and shrub of seedlings. During the summer period the necessary
care of seedlings was taken, including watering,

The forest plantation was conducted in two stages considering the
recommendations of scientists and specialists. At the first stage the
deciduous species were planted in outer row and in 3-4 years later,
coniferous species, such as pine, larch, were pIanled within the row of the
deciduous species.

In 1999 the forest planting with seedlings was done at the area of 2,500 ha
under the forest-park plantations formation project. -

In 2000, the forest-plantation zone was established in the area of 2500 ha
and the 1otal area of the forest-plantations for the per_i_od of 3 years became
7500 ha.  All the plantations established in 2000 shows an optimal growth
at present. ‘ .

_C.2_.3' Admlmslranve Oroamzauon of Greenery in Astana C]ty
(1) Urban Greenery

The Secuon of Greenery Planting (Ze]en Slr01) is in charge of urban
greenery planling under the control of State Enterpr]se of the City
Communal Service (Gorcommunkhoz). The section maintains Chubary
_nursery and dendrological garden as shown in the figure below.

City Munkcipality
I
Deparlmem'ol' Communal Servise

I
State Eniéfprise of the City Conwnunal
{Gorcommminkhoz)
C =
Sections m charge ofduferenl lype )
of works (smaryengmemg. wale

. Section of Gr_eemry Plarting

Zelen Stroi)
" supply, etc.) i (—)
I - I
Brigades of landscaping Dendorological "CIIbeary“ Nursery
workers .- Garden .

The organization of responsible agency for urban greencry

C-10
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(2) Forestation

“Kazgiproleshoz” is in charge of design work for government.  Government
work to create buffer green zone is done by Republican State enterprise
“Zhasyl Aymak”, directly controlled by the Committee of forestry, fishery,
and hunting of the Ministry of Natural Resources and Environmental
Protection of RK.

Control, register, and acceptance of the forest plantation after their
inauguration was accomplished by Akmola Enterprise of Forest and Fauna
Protection as shown in the figure below.

Forestry, Fishing, and Hunling Commil!eeJ

—

Oblast's lerritorial forest and
bioresources administrations - 14
I
State Institutions of Forest and Fauna
Protection- 139 ) — National natural park - 5
inchiding Akmola Enlerprise of Forest : :
: and Fauma :

— National state reservations - ¢

Environmenlal Proiection Institution
Mationa} State Enterprises (NSE) - 16 “Kyzil Jigida”
inchding Zhasyl Aymak -
I

Kazakh National State Tostitution of
——  Forestry Projection (NSE — tudget)
including Kazgipreleshor

Fish hatchery and nursery — 13
(NSE - subsidy type)

Kazakh Professional Institute of
Retraining Managers and Personne] of th

Kazakh Service Aviation of Forest
" Proteciion and Maintenance -

Kazakh Forest Management Enterprise :
{NSE - subsidy 1ype) Kazakh Seed-forest Institution

Almaty and Kokshetau Centers of Fores
’ Selection ’ L
(breeding; NSE — subsidy type)

NSE - recoupment management type 16
NSE — subsidy management type 19

Productional Union “Chotzooprom™

(NSE — subsidy type) —_— NSE subsidy management 1ype:

Fish hatcheries 13
Others 6

The organizalion of responsible agch'cy for forestation

Current Status of Seedling Production in Astana City

There ‘are two main nurseries in Astana city. The Chubari nursery under control

“of Zelenstroi, and Koshi nursery under control of the Committee of Forestry,

Fishery, and Hunting of the Ministry of Natural Resources and Environmental
Protection. The gencral descriptions of the nurseries are given below;(regarding
the location of them is shown in Figure 2.14.4)

c-1n
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Chubary

Chubary Nursery is located 45-50 km away from Astana on the territory of
Chubary Forestry Division occupying on the area of 430 ha. It was
founded in 1970 for growing of planting stock to be planted in the city.
Chubary Nursery belongs to the Staie Enterprise “Gorcommunkhoz” of the
Department of Greenery Planting “Zclenstroi”.

At present the working area of nursery is 60 ha of irrigated areas and 150 ha
of dry areas, and these area is being further expanded. - ‘The nursery can
provide around 500-600 thousand of seedlings per year. - Number of staff is
not constant and depends on seasonal works: up to 54 workers in
spring-summer and fall period, 12 people (they are permanent staff of the
hursery) in winter period. There is 1 engineer, 1 technician, 1
administrative ofﬁcer, and the re'maining érc workers (mechanic, foresters,
elc.)

Anhual work schedule is as follows:

" - Seed coliectlon from mother planting yards ot the Chubary Nursery and

from the other nurseries and forest tracts.
- Seedmg

- Preparation of cultmgs and their planting

- Weedlng

- Irrigation (part of the lands is not 1rr1galed due to the absence of
necessary waler reserves) ' '

- Treatment with insecticides

- Dressing with mineral fertilizers (org,amc terullzers are applled only
before ploughing) '

- Crowning _ _

- Preparation for sale (préparalion of baskets for clods, litting (digging) of
saplmﬂs 1ransp0rtallon)

Spec1es of seedlmgs is vary up o 30 spec1es Ma_in tree and shrub species

of the nursery are as follows: Lombardy polar Populus fastigiata), Crack

willow (Salix fragilis), Siberian crab-apple (Malus baccata), Green ash

- (Fraxinus viridis), Scots pine (Pinus sylvestris), _Colorado sp;uce' (Picea
- pungens), Common larch, Tartar honeysuckle, Siberian pee-tree (yellow

- acacia), Ash-leaved maple (A_cér negui_}do), Sessile oak {Quercus .pclraea),

Silverberry (Elacagnus argentea) and others.

C-12-
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Koshi

The nu'rscry of Akmola Establishment for Protection of Forests and Fauna is
jocated near Koshi Setilement, It was founded in 1998-2000. The nursery
has a director and one nursery foreman. At present the number of workers
of the nursery is 25 people. Total area of the nursery is 110ha including
sown areas and mother planting yards.

iBudgeb
- Budget allocated and expenditure on the nurséry construction:

In 1998 - 34,187.3 thousand tenge; in 1999 — 8,955.7 thousand tenge; in
2000 — scheduled 10,000 thousand tenge.

~ - Funds allocated and spent on gro_wing of planting stock:

In 1999 — 8,434.2 thousand tenge; in 2000 — 8,000 thousand tenge
scheduled for allocation.

. <Facilities>
. Imgahon network was conslructed on the area of 30 hectares;

- Large sua]c layout was carrlcd 0ul on lhe area of 24 hcclarcs

- Waler pumpmg unit was conslructed

- Three-apartment houses were constructed. Thc nursery was tenced with a

"+ wire net.

- One electric power line and transformer substation was set up.

in thc current ycar 1, 376 lhousand of seedlmgs and 145 thousand trees were

o grown in lhe nursery

(3)

Conslrucllon of the nursery mfraslruc.turc was not compleled due to the lack

of finance and technology of container planting (pot systcm) has not been

- applied yet.

The Basic Policies on the Improvement of -N\-Jrsery Syéterri in- lhe Cily

Lack of allocatlon of budget is basic constraints on lhe management of

nurseries. The ilems as to]]owmgs are considered as po]1c1es on the

lrnprovcmenl ot nursery system m the C]ly

- Eslabhshmenl ot proper managemem p}an tor producuon of seedlmgs

Some seedlmgs thal g,rew oo hlg,h and have no deslmatmn were obscrved
in Chubary nursery Itis very 1mportant lhat the sh1ppmg of seedlmgs is

carried out timely. T he seedlings allowed to arow in the nursery too long

c-13
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become difficult 1o transplant. In order to avoid these kind problems, the
comprehensive management plan for the nursery in accordance with a
proper seeding demand plan should be established.

- Establishment of production facility for flower scedli.ngs

The demand for the flower seedlings will be increased in future in
accordance with diversification of the citizen life in the City. Al present
there is only one place for the produclion of flower seedlings in Chubary

village It is desirable that the related tacrlrly will be estabhshed in order
1o meet the demand. S

Constraints and Potential for Gréenery Plantation

There are several constraints on the establishment of the greenery plan of the
Astana City. The city area is located on the flat, poorly drained, clay-loamy

plains with high level of mineralized ground water. - In addition, throughout the
year strong winds blow on the City.

In order to establish the greenery plan, it is essential to take into consideration the
land sultablhly for tree planlatlon properly

Regarding the land su1tab1]1ty in Ihe cuy area lhere is 1he resulls of the study
carried out by V.P.Bobrinik. He classified the city area by the level of ditficulty
of plantation based on the groun‘d water table and content of salt in the
groundwarer. The "Kazgiprolcskhoz" institute has also studied the land

suitabii'ity of the arca outside of the city in the Feasibility Study for the green zone
formation.

In lhrs Master Plan “Crty Greenery Guldelme tor Aslana Crty” er] be eslabllshed

by discuss the greenery network and melhodo]og,y, based on the data mentioned
above.

Clty Greenery Gmddmts for Aslana Clly

Plannln}, Framework

| '.(l) Targel Year

The year is set at 2030, the same as the tlarget year ofr_'this Master Plan.
This larget year denoles the u!umale image of Aslana
(2) Perspectlve Populauon and Urban Area

Thc pchued populalron and the estlmatcd arca ot urban area are
summarlzed below.
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Year 20610 2010 2020 2030
Population 322,000 490,000 690,000 800,000
Urban Area 17,241 ha 69,881 ba 69,881 ha 69,881 ha
Target of Greenery Area

There are two targets for city greenery in this Project; one is for urban greenery
and the other is for buffer belts. As for the city greenery, the standard is 12
m?/person, or 960ha for 800,000 persons in the year 2030, stipulated in the SNiP
2.07.01.89 as necessary areas of greenery formation in large city. Meantime, the
norms of GOST 17.53.01-78 Stipn]ale the necessary areca of buffer belt as

250rn2/person;': which corresponds to an area of 20,000ha for the projected

population of 800,000 in 2030.

Planning of Grleen_ery‘ Arrangement
(1) General

The basrc pohcy in the plannmg of greenery is 1o arrange greenery network
%0 lhal the nelwork maintains close re]allonshlp with each component
greenery unit.  From the porn! of view of mmgatmg the harsh urban climate,
the greenery network generally provides moisture.  Also it functions as an
- ecological corridor, which provides the path for ecological system with

diverse functions such as below.
To form a h-abital for wildlife such as birds and insects -
To contribute to the improvement of landscape of urban arcas
To be u‘s-ed for recreation. aclivities
To be used nr. e\«;z-ic..u:alioln‘r.c')ute= or shelie_r' in case of natural disaster
(2) Greenery Network | | o

' The greenery nelwork should be planned S0 as to prevenl disorderly
expansmn ot urban areas and lo elearly de]meale the shape of the city.

- The water bodles of Aslana (lhe lshrm Rlver Solyonaya Balka, Saryblak,
. Taldy Kol Lake and Maibalyk Lake) should be con51dered in conjunction
with the greenery network, as.they contribute to the control of temperature,

. moisture and ventilation in combmalmn wrlh the greenery

| The plan of greenery arrang,emem is as shown in Figure C.3.1. The major

elements of the p]anned greenery axes are as follows. -
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- Green belt along the outer ring road

The greenery corridor along the outer ring road consists of tree plantation

along the road and constitutes part of “Eco-Forest” around the city. This

greenery belt constitutes the greenery frame of the city and thereby

delineates the shape of the city. This greenery belt protects the cily' from

unfavorable climate factors. “Bco-Forest” is an environmental protection

fbrcst, which could be used for recreation as well. 1t is located on the area
" between the outer ring road and the City,

- Main greenery axis in the city area

Greenery axis to be formed along the Ishim River will be the main -
greenery axis in the city. In addition, the greenery axis proposed along
the railroad track would provide a bufter between the industrial and
residential areas and provides for an ecological corridor.

- Minor greenery axes

The wcdge shaped mmor greenery axes entermg trom lhe outer green belt
o the main greenery axrs function to al]ev1ate 1he 1ncreasmg temperalure
‘in the new urban areas The mmor greenery axes are p}anned as follows.

Greenery Axis along lhe Solyonaya Balka and Saryblak

L Greenery Axis from the’ Malba]yk Lake lowards the vﬁ]age of
Telman on the left bank of the Ishim.

- Formation of OTEEnery cores

Construction of urban parks within the urban areas of Astana could
enhance the core of greenery in the city. New perks will be provided in a

syslematic manner, laklng 1nt0 consrderallon of the population and the
importance of eaeh area.

- _Environmental prolecuon area

The area- extendmg, southwest ot 1he uly mamlams a vernacu]ar landscape.
It consists of steppe, swamps lake, g razmg of hveslock habitats of wrld
life such as walertowl s etc. This area, therefore, should be preserved as

" an environmental protecuon area with minimum allowable development.
An advantage of Astana is that environmental protection area could be
maintained in the c]ose';:)roxim'ily of the City Center. : To preserve this
vernacular landscape, it is essential to achieve 1he ullimate goal of
eslabhshmg, an “Eco-City”.
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Part of this area could be planned as naturc-oriented recreational area, as
the area has easy access for the city residents. The city dwellers could
paddle boats on the canals connecting the small-scale swamp, enjoy bird

watching on the lakeside, do fishing and horse riding and even camping.

C3.4 Policies for Realization of the City Greenery

(1)

@

Dcvélopmem of Urban Parks

Urban parks could be cores of the city greenery and they have the basic
elements of the greenery network. The scheme of urban park system in

" Kazakhsian is summarized in the table below.

Scheme of Urban Parks in Kazakhstan

"~ Source:

‘life of local residents.

" Category Size (ha) R“d;::;:rlf:‘“-",d Remarks
City Park 15ha and more | Up to 5(20minutes) | In residential area
District Park 10ha and more | Up 1o 2(15minutes) | In the city district
Residential Area 3haand more | Upl In residential area closed o
Garden ' ' , the center
Neighborhood Park | 1ha and more_ | Upto 0.5 In micro district
Square 0.5ha and more | Up 10 0.3 In plaza or the area in the

' : set back of buildings along
- streels
Boulevards - 1| - - -
“SniP2.07.01- 89"

The s'quare, 'neighborhood pérk, residential area garden and district park are

‘planned mainly for the space required for recreational activities in the daily

The city park has a wider range of objectives and is

p}anncd baswally for all the cmzens llvmg in the cny

ln addition specml parks should be pIanned based oh ‘lhe' characteristic of
each areu and for speuhc 0b|ect1ves -

BlOlOpC such as blrdbalh and sanctuary should be introduced to these urban
parks. People could commumca_lt; with natural environment at these spaces
and realize symbiosis with wild life. '

Boulevard.s |

 As mentioned above, urban greenery should be formulated in a structure of

network in relation to each other. In order lo establish a robust network,

: mlroducuon of boulevards is con31dered hl},h]y effective. Boulevards are

open space cons1slmg of tull ot greenery pedeslrmn paths and roads, which
is vmually non-existent at present in Astana Boulévards will connect the
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nelghborhood parks utilized in

daily life to the greenery cores

such as the city park.

Necessary conditions for the |
pedestrian space in boulevards 7_

stipulated in the SNiP are
mentioned below. |

. Iflocated at the center of road, the required width is more than 18m.

If it is located on the one side of the rdad, it should be more than 10m.

. The general image of boulevards are shown as below,

MARiiiata i R LRRLELRY R

=r O BT W v Doy
U e
& ..

1 ln-;;e oiBmMarﬂ(hﬂﬂlumeoud orma,J

" (3) Greenery Enhancement Area

Greenery Enhancement Area is prbposéd for 'designzj‘l‘lioh in specific areas in
the existing city. The area should have a pleasant atmosphere fully lined

with greenery.  The following three areas are proposed as Greenery
Enhancement Area. '

. Bcabﬂshlllk Sin,el (greenery corridor ot south-niorth axls)
Abdl Avenue (g_,reenery corndor ot easl-west axns)

. Batyr Booembal Avenue (greenery corridor ot easl wesl axis)

C-18
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In these areas, greenery should be enhanced by additional planting of trees
and shrubs, as well as the existing greenery preserved.  This area will be an
ideal model for city greenery enhancement in the future.

4) Greenery m the Atrium Space belonging to Buildings

In view of enhancing urban greenery, new buildings will be encouraged to
have an atrium space, where small-scale urban greenery could be provided.
As the people living in Astana have rather a generally short period of
enjoying greenery due to the climatic condilion, an atrium space could
provide greenery for the enjoyment of citizens throughout the year.

C.3.5 Arrangement Pat"te'rnrot.’ Urban Parks

(l) Target Breenery Area

@

As mentioned in C2 2 the larget greenery area for urban parks is at least
12m2/person, bclng equlvalent to more than 960ha/800 ,000persons. At

presenl the greenery area of the cny parks is 121ha. (city park:104ha, public
open space rclaung to the resndenlla] sysiem l7ha)

Necessary Greenery Area for lhe Urban Parks

In order to estabhsh a well- balanced arrangement ot urban parks, they

_should first be separated into two park categones i.e. uty parks and public

open space based on the residential system, and should be planned
1nd1v1duaily The former fulfills the demand of wide range of recreational

activities for all the citizens of the city, whereas the latter is a network of

- small scale parks for the use in daily life of the Jocal residents.

- In the park system of Kazakhslan, squares, neighborhood parks, residential

area gardens and district parks could be categorized under public open space
relating to the residential system -

In Kazakhslan there is no slandard for lhe balance between the city parks

and the publlc open spaces based on the residential system. Therefore, the
proporuon of areas of the city parks and the public open space relating to the
residential system will be determined at 40: 60 in accordance with the
Japanese standard ot urban park developmem

By lhe use ot lh]S standard lhe addmonal areas that nced to be developed as

| 'c1ly parks is 280 ha, and that for the open space based on the residential

o system is 550 ha as shown in the calculation below.

. C-19
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Park category Target area Ey:::;ng Additionally necessary area
City patk 960ha*0.4=384ha 104ha 384ha-104ha=280ha.
' (approximately 1.7km*1.7km)
Parks based on the | 960ha*0.6=576ba | 17ha 576ha-17ha=55%ba .
residential system " | (approximately 2.4km*2.dkm)

(3) Arrangement Pattern of the Main City Parks

General description of city parks to be planned including special parks is as
follows. (reter to Flgure C3. 2)

-Natural Park

- The park is to be planned in the flood p]am of lhe Ishim River, which is
Southwest of the existing City '

-There are dachas and small-scale settlements in this area of present.

Unique p]ants such as wﬂlow poplar cou]d be obscrvcd in the in flood
plam ' S S '

-In thls park people cou]d enjoy slatlc recreauonal acl1v1ly such as
walking and dynamlc one such as sport as well.

-Rwemdc Park

- ll is located al rwer31de of lshlm Rlver _ '

-In this park people will enjoy quiet env1r0nmenl wnh charactensuc
natural landscape of riverside as well as distant view of urban landscape
of New City Center.

-In winter, people cou]d play cross-county skiing in this park.
- Kiosk should be minimized as much as possible in this park.
Presidential Park | o
-ltis iocaled in front 01 Premdenna] Remdence
- In this park some space for memonal evems should bc planned
- will tunchon to enhance the g é,reenery of center city.
-lsland Park | | _ o
- The island is loca..le(_i at .l.l_wf south o_fl Presndenhal éark.
- Communities of natural forests _a_r_é_ _.ob.s-e'r;ed o.ﬁ" ihe_ left hand of the

riverbank, the forest of former resort house for you'ng people, and on the
right, the forest of Telman village '
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- At present there is no settlement in this island. Natural environment in
terms of vegelation in this area is considercd as valuable.

-Hillside Park
- Tt is located at hillside of east of the City.
-In terms ot topographical viewpoint, it is advahlageous. People could
enjoy the city landscape from a high viewpoint.
-Sport Park
- It is located at south of New City Center.
- The park for playing sport by citizens

- Facilities such as sport stadium, football ground, swimming pool etc. are
arranged in the abundant greenery.

" _Botanical garden

: - It is located at north of residential district 16 of southern planning rcgion
left bank of Ishim River ..

- Park that exhibits endemic plants of Kazakhstan as well as ornamental
'p]ants.. ; o "
. i-l:”préﬁid.es conéﬁlléti(;ﬁ stl:r-vi'cé' on grc.cn-cr‘y‘lo city c;ilizens
P o : s
| : -ltls 1oééléd al-casl of .th.e bbtaniéél gafdén.
- Park where children could watch and communicate with wildlile
Target greérn_if.ry._.'aréas in each city park and in each target year are

summarized as below.

(unit:ha)

e llems - - 2010 . 2020 2030 Total
Nature Park . 20 - 20 40
Riverside Park 26 4| ' 30
Presidential Park _ : 30 ). _ ' 30
Islapd Park = _ 30 10 40
Hillside Park o 3 7 30
Sport Park S o428 0 o 22 50
Botanical garden 30 30
Zoo Cop e 30 30

Total - 56 112 112 280
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(4) Arrangement Pattern of Public Open Space relating to the Residential Systcm

The Figure C.3.3 shows the result of the case study in the district located
southeast of the city on the arrangement pattern of public open space relating
o the residential system. The case study is carried out on the premisc that
the planned population of the district is Z0,000persons and the necessary
area of the public open space relating to the residential system is
approximale]y 15ha. o

C3.6 Basic Methodology on Greenery in the City
(1) Required Greenery Characteristics

In order to create and conserve high quality urban landscape, the greenery 1o
be introduced in the cuy should have the following characteristics.

- Potential to be a greenery core or conslituting greenery ax;s

¢ The areas such as symbolic parks and the squares in front of city hall are
considered as very important places because many people gather
frequently and c0n51der the area as an 1mportant symbol or landmark of
the city. Therefore, in thls kmd of places cerlaln greenery volume and
eharactenshcs in terms of p]ant spec1es and planlmg paltem are required.

- Conslllulmg greenegy axis

The importance of continuous greenery along the river bank tree plantmg
along the road and boulevard is that is can be en]oyed for a long penod of
time as the people travel. People have impression that the city is full of
greenery from this kind of continuous greenery Theretore the greenery
is desirable 1o be located conunuousiy wuh abundam greenery volume.

- Adding accents on, and reinforcing urban landscape

Places of 1nlersect10ns and the end of streets are some‘umes consplcuous in
the city. The ureenery of these pomls could work as landmarks and are
he]ptul for elantymg the structure of the city. This kind of greenery,

even in small portions, is important for addmg acccms to urban I.mdscape
and 1mprovmc the urban amenity.

- Harmomzed with water body environment

Greenery harmonizes well with water bodies. ~ Therefore, it is
recommended to introduce grcenery 1o improve the landscape of the
waterside such as riverside, riverbanks, lakeside etc.



The JICA Study on the Master Plan for the Development of the City of Astana Supporting Report

(2)

A

- Harmonized with artificial structure such as buildings and houses

Greenery introduced to the foot of buildings will alleviate the solidness of
townscape composed of straight line.

Quality of Greenery

In the standpomt of i 1mpr0vmg urban landscape greenery itself should have
the following quallllcs

- Crealing unified and integral image
Greenery locating in line such as tree plantations along roads and hedges
should have certain order in style (height of trees, lree species, spaces
between each plants and proportion of trees and shrubs and so on)

- _Having reasonable variety in tree species and planting pattern

Unification in greenery sometimes provides a boring impression although
it is very important in terms of improving greenery quality.  Therefore, it
is recommended that reasonable varlety in tree species and planting
pauem be introduced without giving any impression of disorder. The
landscape will become familiar and enjoyable with the reasonable variety

" of tree Species and planting pattern. - This will also give identity lo the
city structure and help distinguish the different locations.

- Wcll mamtamed

Hedges pruned orderly and well mamtalned homogcncous plantations
give the impression of unification and i improve urban landscape.

Land Suitability

Soil condition is one of the main factors in planning greenery. The soil

containing high salinity is the main constraint in the greenery plannino in the

. City. There are two cxnshng studies on the land Sl.lllabl]lty of the area in the

- City and the surmund area for lree p]anlallon as followings. (refer to
) AppendGCZ 3) '

Re;,ulauons on eslabhshment mamlenance and prolccuon of green
planlatlons in Astana Clly”Prepared by V P. Bobrovmk (2000)

_Feasxblluy Study on creallon of lhe butter zone ot Astand City prepared by

“Kazg,:pro!eskhoz

- The resulls of these sludles are summanzed as to]lowmﬂs
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4)

-In the City area (refer to Figure C.3.4)

In this study, the area was divided into 3 regions in terms of soil quality as
followings.

Region of best condition for trce growing

Region of satistactory conditions for tree growing

Region of very low suitability for tree growing
Outside of the City area (refer to Figure C.3.5)

Accordmg 10 the survcy on 3011 sultablhty tor iree plantmg done by
“Kazgrproleskhoz” the penphery of Astana City which is the subject area

for Eco-Forest is divided mto 4 Calcg._,ones by the soil condition as
mentioned below. '

' Group I  Area suitable for grcenéry by any plants
Group II. Area observed with medium level sa]iniz_ation and possible
, planting by salt resistance plants _ '
Group I1I: Area observed with high level sallnlzauon but conditionally
possible planting only by salt resistance plants and dry
. resistance plams L e |
- Group 1V: Area observed with heavy salrmzatron of sorl and greenery is
- rrnposslblc by any plants

In the detailed design stage it is impor't-zih'l in order 'to.s'elecl'élppropriale
“planting methodology and plant species for the proper greenery planning

that a comprehensive survey and analysis on the existing soil is carried out
based on the results of these studies.

Planting Species

Plant specics uscd in the greenery should be of the following nature,

To be adaplab]e 10 lhe soﬂ and chmate condmon ot Asiana rcglon

To have LhardLlCI‘IS!ILS lhat suits the p]anlmg purposes (symbolization,

landsc,apm},, resistance to dryness sa]l and low lemperature)

To have avallabllliy of secd}mgs and trees

To be edsy tor maintenance

Recommended planlmo specres are shown in Appendlx C 1. The selection

was c,arned out based on the recommendation of “Kazmliha” Kazakh

Scientific  Research - Institute  of Forestry and - Agricultural Foresl
Improvement. '
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The main recommended planting species is shown in the table below.

Theses species could be used for both urban greenery and Eco-Forest.

(5) Standard Planting Patterns

Scientific Name Common Name Russian Name
{Trecs) '
Betula platyphylla Asipn while birch Bepeaa mnocKoNHCTHAR
Ulmus lagvis Russian el Bz rnagkui
Picea obovata Siberian spruce Enb cHOMpCKas
Salix alba White willow Hea Genas
Acer tatarika Tarlar maple Kner TaTapckuii
Larix sibirika Siberian larch JIucTBeHHHIA CHOMPCKAA (XaKACCKAs)
Pinus silvestris Scots pine Cocha o6LIKHOBEHHASL
Populus alba White poplar Torons Geabti
(Shrubs) © - . Do S
Cratacgus sanguinea Red haw BOSPMILHUK KPOBABO-KPACHBIHA
Jasminum fruticans Ground jasmine JKacM¥H KyCTapHHXOBLIA
Lanicera tatarika Tatar honeysuckle JKHUMOIOCTE TATAPCKAA
Amelanhier ovalis Shad bush Hpra kpyrioancTHas
Suringa vulgaris Common lilac CupeHp 0OBIKHOBEHHAA

Densities of '.planting in ea_ch.greenery categories are shown in the table

- below.
R : - Unit; number of trees /hectare

R Category .. Trees . Shrubs
Parks 200-250 1500-2000
Squares 150 : - 1500
Boulevards 250 2500-4500
Residential area 150-200 2500-1500
Territories of public institutions and sport facilities | 150 2000-2300
Buffer zones ‘ 400-1000 1000-3000

~ Source: “Regulations on establishment, maintenance and protection of green” V.P.Bobronik

As the Eco-Forest will be exposed to the harsh environment such as strong

winds in its location at the periphery of the city, the plantation by seedlings
is to be carried out in high density. - The seedlings grow steadily while

édaﬁting to the climate year by year. - Eco-Forest consists of plantations of

several rows.

This type of plantation is considered to have the

advantageous characteristics in terms of resistance to strong wind, air

filtration and noise suppression. ~ The general planting pattern of

Eco-Forest is as shown below.
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Cd4d Recommendations

(1)

)

&)

“)

Make Good Use of Sludge Generated from Sewage Plant for Tree Planting

From the viewpoint of alleviation of negative environmental impacts and
symbiosis with nature, it is desirable 10 make good use of sludge gencrated
from 'sewage' treatment  plant as an orgénic fertilizer for the soil
improvement.

Greenery of closed Landfill Site

The landfill site located north of the city is scheduled for closure within two
years due to the landtill capacity. Planting of trees and shrubs should be
contemplated on the landfill site to improve the environment in the long run.

Greenery provision of the landfill site should be conducted after reclamation
according to the SNiP.

Roof Garden

Considering the scenery {rom high-rise buildings, providing greenery on top
of buildings will be effective measures of townscape improvement. Thus
roof gardens of medium and low-rise buildings are proposed for
implementation. The plan of root garden should take into consideration the
structural issues of the architecture, such as the strength of the roof.

Therefore, research and development in this field should be conducted
properly.

Ficld Survey on Groundwater Table and Water Quality

High level of groundwater containing high sa]in'ity' is one of the main
constraints facing the grecncry.'pr'ovision in Astana, as well as the reported
high salinity of soil. In the detail design phase, a comprehensive field
survey and analysis on groundwater and soil should be conducted in order to

grasp the actual condition of them for formulating an effective measure of
enhancing greenery.
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STRUCTURE OF THE CITY
GREENERY SYSTEM

Intraurban green plantings

(within boarder of city) -
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‘Common usage: parks,
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Qutside residential areas
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Figure C.1.1 The Structﬁré of Green Plantations of the City
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" General image of arrangement of city parks

. Figure C.3.2




Place: District 16 Located in Southeast of the City Detailed Park Area in Each Park category

Projected Population: 20,000PERSONAL " District Park (DP): 4ha*1place= 4ha
Necessary Park Area: 15ha(20,000persons*12m2/person*60%) Residential Area Garden (RAG): lha*5Splaces=5ha
Neighborhood Park (NP): __6ha

Total: 15ha

@' To City Park
Y =
( % N

iy

X
- Boulevard

Direction of Future Development /o

Figure C.3.3 Arrangement Pattern of Public Open Space Relating to the Residential System
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Figure C.3.5
Land suitability
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