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A. SUMMARY

Project management: Organized two SSC medings in which discussed the project
implementation, study results of the 2002 activities synthesis report of 2002, and work plan
for 2003 activities.

Paned naiond workshop have not been held due to locd drcumgtances and postponed until
September.

Project implementation: Research activities have been divided into three man groups. The
fird group is working on sendtivity vulnerability anadyss on naturd resources such as water
resources, Snow cover, pemafros and pasiure capacity and livestock. This group dso is
preparing input atribute data for vulnerability maps on study sectors The second group
andyzed the last summer fidd survey results of western Mongolia and some economic issues
for Vulnerability of the ecosystem to cimae change. The third group is completed the case
study on drought occurred in 2002 summer.

B. DESCRIPTION OF TASKS

The brief description will be given in the order of tasks The main sudy focus of this year is
to meke vulnerability and future climate change impact asessment for Grasdand Ecosysem
and Livestock Sector in Mongolia
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TASK 1: MAJOR RESEARCH

Sdection and preparation of the appropriate climate change scenarios. The GSM’s
outputs as HadCM3, CCGM3, CSIRO evduated againg the obsarved data for 1960-1990 in

oder to test the peformance of these modds. The evduation results of the HadCM3,
CCGM3, CSIRO aegivenin Table 1.

Table 1. Comparison of observed and calculateddata of climate change sceraions

Model Temperature Observed Modd result Standard Vaiations Error
deviation

1.HadCM3 | Annud mean 0.66 -0.44 132 175 113

Summer mean 17.02 16.22 1.46 2.14 0.79

Winter mean -17.55 -18.42 3.21 10.03 0.92

2. CGCM3 | Annud mean 0.66 -7.06 4.78 22.88 7.63

Summer meen 17.02 12.16 3.39 1155 4.75

Winter mean -17.55 -27.06 6.76 454 9.44

3.CSIRO | Annud mean 0.66 -0.86 3.25 1054 154

Summer meen 17.02 19.18 3.33 11.06 -2.16

Winter mean -17.55 -18.02 5.27 21.27 0.53

According to the results the HadCM3 performs well compared to the observed climate data
These dudies manly have been done las yer but due to some doubtful results the
performance tested again. The team decided to use dl three outputs of GCM with family line
of A2, B2 for future climate scenarios for the periods of 2010, 2015, 2020, 2050, and 2080.
Annud, maximum and minimum temperaure trends obtained from HadCM3 scenaio ae
showninHgure 1,2, and 3.
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Figure 1 Annual temperaturetrend estimated by HadCM3
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HadCM3 projects grester warming in summer seeson than in winter for the coming 100 years

in Mongadlia

The primary effort have been done to test the RegCM3 regiond climate change scenario. This
scenario was tested for only July and the result shows very good shagpe with observed data
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Figure 2. Summer temperaturetrend etimated by HadCM3
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Figure 3. Winter temperaturetrendestimated by HadCM3
Experts and contractors: Natsagdorj, Gomboluudev and Ganbaatar.

Sengitivity analysis: Hypothetica (i.e usudly put in the framework of the sendtivity andyss
by applying an ensemble of potentid climaes) or uniform changes in temperaure (DT) and
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precipitation (%P) ae used to test the sengtivity of various sectors to cdimate change
Unifoom scenario means anud changes in temperature and precipitetion and in ther
combinaions, with the expectation that they cover range of plausble future dimaes In our
sudy these changes have taken as +1,2.3C ad 5°C increase in temperature and F(10%,
20%) in precipitation.

This scenario is good in that it is dile to generate a family of tables that will give indght into
the sengtivity of the given sectors to dimate vaiaions For the time beng the sengtivity
andydscompleted in water resources, pasture and anima husbandry sectors only.

Water resources snow cover and permafrost: The sdected 20 rivers have been
invedigated how the river run off could be changed under changed temperature and
precipitation. Then the river run off changeswas averaged for the entire basin.

With the set of hypothetical scenarios we have generated a series of results that gave indght
in the sengtivity of the basin flows to dimate variaions (Table 2).

Table 2. River run off sensitivity to changed temper atur e and precipitation.

Changesin precipitation
| Pow | P1ow [ P2w | PHO% | Pv2O%
Interna drainage basin

T+0 00 -75 -20.2 21.2 37.3

T+1 61 -59 -17.3 26.2 40.0

T+2 37 -89 -20.2 213 36.3

T+3 02 121 228 17.0 306
o T+5 -13.1 -21.7 -30.1 -32 62
=1 Arctic Ocean Basin
8 T+0 00 -125 -22.3 128 274
13 T+1 38 141 55 91 29
< T+2 -93 -184 -27.2 19 145
% T+3 -135 -21.6 -29.0 -30 79
5 T+5 -22.3 -17.6 -39.4 -16.7 -86

Pecific Ocean basin

T+0 00 203 -29.3 17.7 312

T+1 -15.1 -26.9 -36.9 50 21.2

T+2 -20.7 -31.9 -40.1 55 82

T+3 231 -31.6 421 98 6.1

T+5 332 -37.1 -42.0 229 -12.8

As can be seen from Table 2 if annud precipitation drops by 10%, while the temperaiure
remains condant, the average river flow reduces by 7.5%, 124% and 20.3% in the Internd
Drainage Basin, the Arctic Oceen Basn and the Pecific Ocean Basin, respectively. If, besdes
the precipitation drop, average temperature increases of £C, 2C, C, and 5°C are taken into
acoount, an additiond flow reduction is expected. In other words, it gopears that for each °C
temperature increase, there is at least 2% of annual flow decrease.

As intuitively expected, river runoff is much more sendtive to the precipitation changes than
to the temperature changes, i.e the impact of precipitation changes is subgantidly greeter
than the impacts of temperature fluctuations.
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Because of no modd that could access the sengtivity of lake level some regresson andyss
have been done as afunction of inflowing river run off.

Since the snow gudy is firg effort in this project as a source of water resources for animds as
well as one of the grazing criteria for winter pagture, it takes a lot of time to collect data and
process the data into dectronic form. We andyzed the show cover in last year dudy and in
the fig haf of these yer we dudied the snow depth. As a result of incressed winter
precipitation snow depth in eastern and southern part of the country tends to increase dightly
but thetrend datigticaly is not Sgnificant.

Experts and contractors. Batima, Batnasan, Erdenetsetseg, Tuvshinjargal and Tumerbaatar.

Past and present climate change Impact assessment on pasture, grassand resources: The
sengtivity of padure productivity to uniform changes in temperaure and precipitation have
been assessed at 37 Stes.

Acoording to this andyss plant aboveground biomass decreases with increased temperaiure.
The rate of plant biomass changes in each 10% of precipitation change are much grester than
the rate of changes in each °C temperaure increase i.e. aboveground biomass is more
sengtive to changes in precipitation than temperature (Table 3).

Table 3. Aboveground biomass sensitivity to changed temper ature and precipitation.(in per centage)

Temperature changes
Ecosystem T+1 T+2 T+3 T+4 T+5
Altai mountain -40 -78 -114 -15.7 -19.9
forest steppe -63 -14.3 -239 -34.7 -44.1
Gobi desert -16 44 -14 -10.7 -14.9
steppe -55 -125 -20.8 -29.1 -37.7

Precipitation changes

P-30% P-20% P-10% P+10% P+20% P+30%
Altal mountain -48.1 -32.6 -15.8 17.7 34.9 52.2
forest steppe -37.0 -24.3 -11.9 121 229 33.0
Gobi desert -48.1 -32.3 21.3 202 39.0 58.0
steppe -39.3 -26.0 -12.7 12.3 24.1 354

Table 4 illugdrates the sengtivity of aboveground biomass to dimate vaidions. As can be
seen from this Table aboveground biomass in the forest steppe il will be decreased when ar
temperature increases by 3C and above even under increased precipitation by 20%.

Series of tables/results have been generated for net primary production, C:N ratio, soil organic
cabon, soil organic nitrogen as wel. Sengtivity of net primary production and CIN to
temperature and preci pitation changes have the same pattern as plant aboveground biomass.

Soil orgenic cabon and <ol organic nitrogen have been decreasng with increased
temperature and precipitation and have been increadng when precipitation decreasad (Figure
4and5).
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Temperature changes
| T+0 | T+1 | T+3 T+5
Forest steppe
P+0% 00 -6.3 -239 -44.1
P-10% -119 -18.1 -355 -53.9
P+10% 121 53 -12.7 -33.8
P+20% 229 16.5 23 -24.8
Steppe
N P+0% 00 -55 -20.8 -37.7
g P-10% -127 -184 -32.0 -47.8
g P+10% 12.3 69 94 -275
'é P+20% 241 188 21 -17.1
.% Altai mountain
B P+0% 00 -40 -114 -19.9
8 [P10% -15.8 194 -25.6 -334
& P+10% 17.7 136 51 40
P+20 349 30.7 218 115
Gobi desert
P+0% 00 -16 -14 -149
P-10% -21.3 -18.8 -239 -30.5
P+10% 20.2 16.8 96 14
P+20% 39.0 351 265 175
Soil C SoilC
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Figure5. Changes of soil N with changes of temper ature and precipitation

Experts and contractors. Bolortsetseg, Erdenetuya, Khudelmur
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Animal husbandry: The sendtivity of ewe weight to changed dimate have been done for
uniform changes of temperature and padiure biomass changes but not uniform changes in
precipitation. Eight Sites that represent three different pasture ecosystems have been studied.

The result shows that ewe weight projected to decrease in the deppe and high mountain
region a increased temperature even pasture biomass will incresse. In the deppe ewe weight
projected to be decreased by 1.8-7.2 kg a increased temperature by 1°C-5°C when pasture
biomass remans unchanged. There is some smdl increese could be expected in the Gobi-
Desert at increased pasiure biomass when temperature incresses by 1-2C. Thus, temperature
rise has dominant role in ewe weight.

Table 5. Eweweight changes with changed temper atur e and pastur e biomass.

Natwd Changes of air Pesture biomass changes ,%
region temperature, C°
0% | -20% | -10% 0 10% 20% 0%
. 0 -29 28 27 00 03 05 08
Svmogg 1 47 46 -45 18 -15 -13 -10
steppe 2 71 70 -69 42 -40 -37 -35
3 -92 91 -90 64 -62 -60 57
4 -94 87 73 68 -65 -66 62
5 98 92 -86 72 -69 -68 -64
0 -30 29 -28 00 02 05 07
1 50 48 -47 20 -18 -15 -13
High 2 72 71 -69 43 -41 -39 -36
mountain 3 -81 80 -78 53 -51 -49 -46
4 -88 82 -79 57 -52 51 -48
5 -95 87 -81 66 62 -60 56
0 -26 25 24 00 03 05 07
1 -26 25 -24 00 03 05 07
Gobi and 2 27 26 -25 01 02 04 06
Desart 3 -30 28 27 03 -01 01 04
4 -31 31 -30 04 -02 -01 02
5 -40 37 -31 08 -05 -01 00

Some regresson andysis have been done on animd productivity as a function of weght.
Since the productivity depends on weigh and productivity tends to decreasetoo.

Experts and contractors: Bayarbaatar, Tuvaansuren

Some socio-economic and policy issues. Recently, Mongalia is divided into five regions for
the purpose of the economic devdopment: Wesern, Khanga, Centrd, Eagern and
Ulaanbaatar. The regions differ by their economic devdopment. For ingance, GDP per
cgpitain the western region is 2.5 times lower than in Ulaanbaatar city (Figure 6).

The sudy on living dandarts (1998) showed that there were 850,000 poor people in the
country, of which 26% was living in Ulaanbaatar, 31% - in amag centers and other cities, and
43% - in rurd aess (Figure 6). Povety levd is rdated to unemployment level. There are
dso big differences in hedth services and education opportunities between the rurd aress and
Ulaanbaatar city.

Potential Impacts of Climate Change and Vulnerability and Adaptation Assessment 7
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We have developed integrated assessment index of economic and socid development taking
account GDP per cgpita, education leved, average living age, unemployment, energy supply,
trangportation leved, human development index etc. (Tsedendamba 1999). The economic and
socid development lewd of the regions greatly differ (Table 6). The Western region turned
out to be the leest devdoped, followed by the Eastern, Khanga and Centrd region.
Ulaanbaatar city’s development index was dmogt three times higher than the Centra region,
indicating a big difference in development leve between Ulaanbsatar and rurd aress. Thus,
economic and socid devdopment of the rurd area, especidly the leest devdoped regions

would be key issue to increase their adaptive capacity to climate change.
Figure 6. GDP per capitain different economic regions (in US$)
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Table6. Integrated assessment index of development levelsfor theregions
Regions Western Eastern Khanga Centrd Ulaanbaatar
Assessment Index 1.0 15 2.4 2.8 7.5

The difference in economic ad socid development between urban and rurd aess is causng
a “big migraiion” from rurd aress into Ulaanbaatar and centrad region. For example, 3615
people (641 households) moved from Uvs amag to the Centrd region. The consequences of

thismigration are:
Livestock denisy is increesng near Ulaanbaastar and centrd region, causing
ecosystem degradation due to overgrazing;
Humean dengty in rurd areasis decreasing and “brain drain” is occuring.

Food supply and wulnerability of the regions. Mongadlia produces 257,700 ton meg (7.6
million of livestock), 3% of which are camd, 13% - horse, 17% - goat mest, 35% - beef and
32% - mutton. The Western region produces 28.7%, the Khanga region — 38.1%, the Centrd
region — 20.3% and the Eagtern region — 129%. Almost 8% of the produced meeat goes for
the export and the rest is used for the internd supply.

Mongolia produces 377.3 million liter milk, 26% of which ae camd, 10% - horse, 25% -
goa, 84.4% - cow and 0.5% - shegp milk. The Western region poduces 19.9%, the Khanga
region— 42.3%, the Centra region — 18.4% and the Eastern region — 19.4%.

Potential Impacts of Climate Change and Vulnerability and Adaptation Assessment 8
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Meat supply levd in the country is 66.5% (Table 77). Ulaanbeatar city has the lowest leved of
meat and meet products supply compared to rurd aress. Four supply leve is uneven cross the
regions. The Centrd region has the best supply leve in flour (Table 8). Mongolia was able to
meet fully demands in flour before 1990, however the agriculture supported by subsdues of
the Sovie Union dated to fal during the trangtion period.  Now we can't meet the
population’s demand in flour supply evenimporting it.

Table 7. Demand and supply of meat and meat productsfor the population

Regions Demand, Supply, thousand tons Supply leved, %
thousand tons
National Export | Import Totd
Western 50.32 41.75 - - 41.75 82.9
Khanga 66.51 56.30 - 0.10 56.40 84.8
Central 53.45 5179 5.0 0.04 46.83 87.6
Eastern 24.18 24.40 3.0 - 2140 88.5
Ulaanbeetar 94.38 67.16 9.0 0.15 58.31 61.7
Totd 288.84 2414 17.0 029| 224.69 77.8
Table 8. Demand and supply of flour and flour productsfor the population
Regions Demand, Supply, thousand tons Supply leve, %
thousand tons
Nationd | Export  Import Totd

Western 45.36 125 - 18.22 1947 42.9
Khanga 59.84 13.6 - 23.87 37A 63.4
Centra 48.08 25.9 - 19.08 44.98 93.5
Eastern 21.76 415 - 8.79 129 594
Ulaanbeetar 84.94 23.1 - 3484 5794 68.2
Totd 259.98 68.0 - 104.8 172.8 66.5

Experts and contractors. Tsedendambaa

TASK 2. VULNERABILITY OF THE RANGELAND ECOSYSTEMSTO CLIMATE
CHANGE (prepatred by Chuluun)

The group’'s gods were to invedigate the past cdimae change effects on plant biomass,
phenology and functiond groups and dso redlience of pagtord networks agangt dimatic
extreme events. We had following interrdated hypothesis

Hypothesis 1. Plant biomass in the Mongolian grasslands has been decreasing due to spring
drying trend (incresse in temperaiure by 1.4-15°C and decressing precipitation by 17%,
modtly in May during the last 60 years).

Hypothesis 2. Cleistogenes squarosa, only common warmseason C4 plant in the typical
steppe region, has been increasing in dry part of the typical eastern steppe due to seasonal
patterns of climate change (soring drying trend and increesng of summer precipitation trend
by 11%, mogly in August during the last 60 years) and advanced trend of plant onset in the
eastern steppe of Mongolia. Spring drought would inhibit the C3 plants growth, but will
favor C4 plat growth dong with the August precipitaion increese tred (SUmmer
precipitation increesed by 11%, modly in August during 19401998). Also longer growing
season (the plant onset was advancing in the most of Eastern Steppe during 1980s as our RS

Potential Impacts of Climate Change and Vulnerability and Adaptation Assessment 9
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Sudy showed) without much change in totd precipitation would berefit to increese of C4
plants.

Hypothesis 3. Biannual plants, semi-shrubs and shrubs have been increasing in the steppe
desert and desert-steppe regions due to spring drying and August rainfall increasing trend.
Those plants have better access to late summer ranfdl and shrubs ae more persgent to
gring droughts.  The <eppedesaert appears to be more vulnerable than desert-steppe,
espedidly if it is heavily grazed.

Hypothesis 4. One of adaptation mechanisms to reduce vulnerability of pastoral society to
climate change with increase in frequency and intensity of extreme events is to strengthen
their traditional informal ingtitutions as an internal mechanism to cope with climate
variability. We had a hierachy of nested traditiond pestord inditutions Hot ail (severa
households who share ther resources), neg golynhan (people from one river) and neg
nutgiinhan (people from one living teritory). Hot ail Structure re-emerged after privatization
in many pats of Mongolia Recently, manly neg golynhan (people from one river) have
started sdf -organizing into cooperatives.

Climate change impact on plant productivity, composition and phenology: Generdly, plants
in the Mongolian rangdands are often both stress and disturbance (grazing) tolerant. Plantsin
the northern parts of the Mongolian rangdands have better cold-gtress tolerance, but plants in
the Gobi region should have better drought tolerance.

Thus, we hypotheszed that dry Steppe (especidly the dry end of the Steppe region) would be
more vulnerable than desart deppe to dimae warming (spring-drying trend with increesng
temperature and decreasing precipitation) in Mongolia, hence the desert-steppe plants have
better surviva traits than plants in the steppe region.

These rangdands have been grazed for few thousands of years by domestic animas-keystone
soecies, thus we can expect that grazingtolerant plant species became pre-dominant.
However, grazing pressure varies in different ecosysems.  Direct gppliction of the non
equilibium rangdand ecosysems theory (Bllis & Swift 1988) dhows that non-equilibrid
conditions may preval in regions where longterm average precipitation (threshold leve) 175
mm or bdow. This indudes the Gobi region and dry pat of the seppe region. This means
that in this pat of the country there waan't tightly coupled interaction between livestock and
vegetation.  Thus, we can expect that plants in the southern parts of the country don't have
good tolerance to grazing and increesed grazing might result in ecosysem degradaion.  To
sum up, the dry pat of the steppe region is the most vulnerable to globad warming (drought)
and intensve grazing.

Climate change effects on ecosystems:

- The deppe-desat region locaed in the southwestern pats of the Turgen-Kharhiraa
mountans have over-month delayed plant onset trends during the decade of 1982-1992. It
hes been approved by discusson with the locd herders, especidly by Davagav, Chairman
of Hovd sum, Uvs amag. Meadows located in northeastern parts of the Turgen-Kharhiraa
mountains and aso high mountain tundra have advanced greertup trend due to warming;
Sami-desert steppe (Sipa Klemenzi +  Agterothamnus  heteropappoides + Anabasis
brevifolia) and desart seppe Ripa glareosa + A. heteropappoides + Ajania achilleoides

Potential Impacts of Climate Change and Vulnerability and Adaptation Assessment 10
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and Convolvulus Gortschakovii + A. brevifolia + S Klemenazi) in the southern parts of the
Khan Khohii mountains have delayed plant onsat response to cimate change. In contrary,
dry steppe (Sipa Krylovii), mountain meadows (Carex duriuscula + Kobresia Bellardii)
and fores aress locaed in the northern pats of Khan Khohii mountains had advanced
green-up between 1982-1992.  Probably, dimate warming is causng advanced green-up
in any place where the moigure is sufficient for plant growth in early spring. It was true
for desart steppe located in Pennsville of the Khyarges lake (A. brevufolia + Reumuria
soongarica) and sand dunes Boorog Ddiin Els (Elymus giganteus + Hedysarum
fruticosum + Artemisia Klemenzi) located on the Russa-Mongoliaborder.

Extensve areas of desat deppe, deppe desart and dry deppe regions located in the
western and southern parts of the Khanga mountains have ddayed plant onset response to
cdimae change between 19821992. Some pats of dry deppe were heavy degraded by
grazing and have potentia to be desatified if intensve use is continued. For example, dry
steppe (S Krylovii + Cleistogenes squarrosa + Caragana leucophloea) located on sandy
lands south from Nariin Gol river of Zavhanmandd sum of Zavhan amag was heavy
degraded by grazing. Caragana shrubs were grown in colonid form and on sand mounts
due to sand movements. S Krylovii + Cleistogenes squarrosa communities were growing
on these mounts but C. sguarrosa communities have been growing in hdlow parts
meaking mosaic structure.

Ancther example of ecosystem degradation was totd converson of mountan meadow
soecies by community (Artemisa adamsi + Artemisa frigida with 65% cover of
Parmella vagance) on the top of the western Khanga mountains 2218 m). Nearby there
were only Salsola collina dominated community. Both these plant communities were
formed as result of overgrazing (due to closeness to winter shelter) by livesock and
rodents Lasiopodomis Brandtii. Heavy soil eroson occurred blowing out dl finetextured
pats only leaving sand and shovels Thus a back change into origind ecosysem date
could take along time and even the change could be irreversible.

Shagyn Govi's river sysem has two kinds of ecosysems inter-mountan (Tamarix
rusmosa + Lycium rutenicat Micropeplis archenoides) and meadow (Elymus
dagistachist+ Phragmites communis+ Kalidium foliun).  All these ecosysems give
advanced onsgt trend due to warming. This place has sufficient moisture for early
greening-up due to warming.

Dry deppe in the northen dopes of the Alta mountans (Allium polyrrizum+ Sipa
Krylovii+ Chenopodium album) ae giving advanced greening-up due to waming and
presence of moisture in early spring.

Alag Kharhan mountan's southern dopes have following types of ecosysems dong the
gradient: mountain dry seppe (Agropyron cristatumt+  Sipa Krylovii+ Chenopodium
album), desart seppe (Artemisa gobica+ Sipa glareosa) on foothills and (Artemisa
gobica+ Sipa gobica) in the vdley. All these ecosystems have ddayed plant growth
dgnd. Thee ecosydems are veay vulngadle to waming. Dominant plants in the dry
deppe were aging and the desat steppe in the southern pat of the Alag Khairhan
mountain used to be meadow, but it has been drying. It is an example how mountain
sysem could be vulnerable to globa warming.

The second year survey in the centrd pats of the country (the last year survey was
conducted with the NSF collaborative project) showed that monitoring of ecosysem
dynamics in large regions is possble One example west from Manddgovi Ste showed
different dynamics during these two years there was not much Cleistogenes . in 2001
(A. frigida was dominant goecie a that time. Genedly, A. frigida had ), however, they
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became dominant . in 2002. The survey dates might made some differences. 2001
urvey was made on July 31, but 2002 survey was made on August 24. Cleistogenes sp.
,warm season grass s growth cycles are later than cool season grass's.

Vulnerability, biocomplexity and resilience of pastoral systems: This study was conducted
a dffeent spaid and adminidgrative scde such as region, amag, sum and pedord
community. In this report, we induded our research results a regiond, sum and camnmunity
leves.

Srengthening _herder’'s _communities as key to achieving less vulnerability and greater
reslience to dimate change The following are lessons leant in the aea of community
strengthenlng activitiesin Mongolia
Herders were eager to come together or launch collective actions for different reasons
ranging between smple gaherings especidly among younger members /khot ails and
families megt rady compaed to the socdis peiod of collectives and deep
cooperation on productive activities such as launching SVIE projects
Srengthening  herding  communities empower people to teke their own initigtives for
devdlopment thus contributing to the didribution of devdopment resources more
evenly in favor of the rural areaand the poor
For amplicity and less requirements for the establishment and low transaction codts
for running NGO form is liked more by herders
Trangparency and accountability of activities among communities especidly  those
associated with funding is crucid for further strengthening newly established herders
inditutions
Promoting cooperative devdopment requires  the improvement of the exiding
legidation especidly, the law on cooperatives
Capacity building of newly edablished formd inditutions of herders in the aress of
community management, planning of adtivities basc accounting and SME  project
development is crucid for making them sugtainable in the long-term

Study of Buga sum response to dimate change:

- The plant growth has advanced green-up trend in the northern dope of the Alag Harhan
Mountains due to soring warming with early show mdting. The mountain dry Steppe,
desert geppe on foothills and in the vdley dl have ddayed plant growth sgnd. These
ecosysems are very vulnerable to warming.  Dominant plants in the dry steppe were aging
and the desat deppe in the southen pat of the Alag Kharhan mountain used to be
meadow, but it has been drying.

The Alag Harhan mountain system is very vulnerable to dimae change. The mountain’'s
plant productivity and anima weight are decreasing. It could serve as an example site of
vulnerable to globd warming mountain system.

Some spontaneous adaptation meesures such as improve livesock qudity, migration of
the herders from the region to the centra region of the country, building cooperaives etc.
are happening. However, migration has negative sde due to brain-drain problem.

Rdaivey consavaive land use practices ae kept in the region. Also rdative wdfare
level of the loca herders supports the traditiond pastoral movement.
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Sodo-economic survey among the herders in the western part of Mongolia:
A short summary of the socio-economic survey among the herders is presented here:

Decreasein PPT,;

Increase in dust storm;

Increase in drought frequencies,

Plant height and production are decreasing & plant cover is reducing;

Changes in plant species compostion;

Animas can't gain enough weight and fat;

. Animd szeisredudng.

We may highlight that these changes are interlinked with each other. Decreased precipitation
in ealy growing seeson is leading to spring drought and low plant productivity thet contribute
to increesed dust sorms.  Animas can't gan enough weight and fat due to decressed plant
productivity both in soring and summer. A longterm decreasing trend in plant biomass might
be causng a reduction of anima sze and weight.

Experts and contractors: Chuluun, Bolortsetseg, Sanjid, Enkh-Amgalan

TASK 3: CASE STUDY (prepared by Oyun)

Planned activities:
We planned the fallowing activities for the first haf of thisyear:

1. To continue the case dudy on drought with detailed socio-economic survey in order to
daify its impact on animd losses primay meat and milk production, food dructure and
livdihood of herders households on the example of sdected aimags (province) and sums
(county).

2. To exerdse impact, vulnerability and adaptation assessment on the example of particular
hazardous events and particular suns of sdected aimags via paticipaory goproach with
both experts and community involvement

3. To continue pasture vegetation and livestock study

4. To continue policy research on long, mid and short term development of livestock sector
in changing environment and climate

5. To continue patnership devedopment with practicad implementation of joint projects with
climate change components

Summary of Activities & Outputs

1. Datacollection: Two primary data collection exercises were carried out:
A sample survey of herders liveihoods and experiences of dlimatic conditions; and
An expetassessment of hazard, wvulnerability, risk and management qudity for
different locdlities, assessed through a participatory approach with locd government
officids

2. Dex survey:
Reviewed documents on Mongolia deve opment strategy and policy
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Surveyed literatures in fidd of cdimate change naturd dissgter, impect, vulnerability
and risk assessment in connection with the livestock sector, grasdand ecosysem and
herder’s livelihood and poverty

Surveyed publications of UN and its agencies, and the Mongolia Stae Staidicd
Department to review indicators and indices commonly used for socio-economic study
& assessment

3. We developed a methodology and questionnaires for surveys of herders and sum (bag)
governors. The quedionnaire for herders has 49 quedtions (core28, supporting-13 and
pasyport data — 7) and for sum governors 15 quedtions (core-10, supporting1, passport
data-4). In tables below is shown dtructure of questionnaire.

Table8. HerdersQuestionnaire Structure

No. [ Question number Contents

1 1,234 If herders ohserved climate change and variation what impacts were on
their livelihoods.

2 5,6 Lis of impacts from naura environment and westher events on
herders households assets and income, and assessment of these
impactswith some scoring

3 7,8,9,10 What are particular losses from the last few years drought and dzud
dissster and wha was redief activities, aids and hedthcare from loca
government, professiona organizations and donors

4 11 Data to assess household members labor capacity

5 12,1315 To darify seasond specific of anima breeding and herderslivelihood

6 14 Data of last 5 years animd lossesto correlate with weether condition

7 16, 17 Data for assessment of herders househol ds economic capacity

8 19, 20,21 To asxss access to and content of weather forecasting, hazard warning
information

9 22 Mesasures to reduce risk to lose herders assets (animals)

10 | 23 Access to drinking water

11 | 24,25, 26, 27, For analysis of education of herders children

12 | 29,30 To clarify hedthcare to herders

13 | 31 Messures for adaptation to climate change and variability

14 | 32,33 Paticipation in different projects related to herders livelihoods and
natura environment and climate change

15 | 3440 Passport data of surveyed herder

16 | 41,42 Open questions

4349 Herders househol dsfood structure and seasonal distribution

Table9. Sum (bag) Governor’s Questionnaire Structure

No. | Question number Contents

1 1,234 Passport data of surveyed officia

2 5,6 Sm (bag) population and poor households (last 5 years)

3 7,8 Observed change in naturd environment and climate in area of sum
4 9,10 Criteria of assessment for and causes to be poor

5 11 m (bag) livestock head, structure, losses (last 5 years)

6 12-15 Rdaedto policy and recommendation

4. Detaled dudy of impects of drought and its follow-up hazardous events with socid
urvey quesionnare The quedtionnaire ams to gather data for the last 5 years as
Mongolia livestock sector is under impact of naturd disssters (consequent drought and
dzud phenomenon), ad log more than 10 million animds — one third of year 1999 totd
(seetable bdow).
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Table 10. Head of livestock lost in drought and dzud disaster

Yer Number of affected aimags and sums Number of lost animals (million heed)
1999-2000 157 sums of 15 aimags 34

2000-2001 98 sumsof 17 aimags 4.2

2001-2002 114 sums of 8aimags 24

2002-2003 60 sumsof 11 aimags morethan 0,4

A detaled dudy and environmenta database has been compiled for the last 12 months - from
June 2002 to May 2003, during wha consequent naturd hazardous events such as drought,
extreme hot and cold, flood, forest fire, dzud and epidemic diseases have occurred and
affected livestock sector and herders' livelinood.

Primary data collection carried out through questioning of 364 herders households and 41 locd
officids of 11 sums of Dundgobi, Zavkhan and Bulgan aimags (see Table 11). More attention is given
to impacts of climatic variability to herders assets and income, food dructure. Data entry and
processing started with SPSS software. Primary

Table 11 Surveyed herdersin the sums

. . Per cent of totd sum and
'::nzg Um name :;T:; ofcfni‘d d(lustloned herders aimag's herders
households
Tosonstengd 25 2.8%
I Do'rvaljin 32 6.5%
% Aldarkhaan 37 5.5%
N Locd officids 18
Aimeg total 112 1.0%
Erdenedda 71 5.3%
- Ulziit 34 5.8%
% Gurvansaikhan 30 6.2%
A  Lod offides 11
Aimeg total 146 1.8%
Bulgan 19 5.8%
Bugat 24 6.2%
Teshig 32 5.5%
5 Lo officas 6
@ Amegtota 81 1.0%
Total 364

Sodo-economic data for sdected sums were collected and  briefly described. Sample  of
primary results of survey is given on the example of Tosontsengd sum of Zavkhan aimag (see
Annex 1).

5. The environmenta and the socid (gained from the herders and Governors Survey) daa
sts were crosstabulaed to  provide linked enwironmentd and housshold  impact
asessments. This would enable impact petterns to be  highlighted, risk factors to be
deduced — and hence condlusions and policy recommendetions to be put forward.

6. An expert-asessment of risk and dissster management a sum level was conducted
through a paticipatory gpproach with 16 loca government officids of Khentii ameg on
the example of O'mnoddger sum for drought, dzud, hazardous windstorm, and epidemic
diseases. Reaults of the this survey are the followings:

a. Primay daa colection with quegtionnare from sum officds initid andyds
and draft report
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Impacts and lessons learnt from past natura hazardous events

C. Assessment and forecasting of risk, based on locd socio-economy and summer
wegther forecasting

d. Mapping of risky aess for each of 5 type of hazardous events, and location of
sum population and livestock.

e. Risk management plan with cost estimation and possible financing mechaniams

f. Draft recommendation

7. Studies on livestock were conducted a sum level with detalled condderation of seasond
vaiaion of animd husbandry. Mongoalia traditiond 24 seesons with continuation of 13-15
days were more gppropriste to naturd sysem dynamic as wel as to animd husbandry.
We scored firgly the year-around activities of animad husbandry according to intengty
secondly temperature, snow and rainfdl anomdy, and show and dust sorm according to
postive and negative impacts then crosstabulated with 24 seesons. And now is working
to assess eech year by unfavourable condition to cross tabulate with anima losses in order
to define the mogt gppropriate assessment indices and indicators.

Experts and contractors. Oyun, Togtokh, Bizya, Manibazar, Bagmid, Enkhbayar and
Batbayar, Baatar

Capacity building
There have been traning on use and application of ArcView for some expets that ae
working on vulnerability map.

Climate Change scenaio expet Gomboluudev have paticipated in the Workshop on the
Theory and Use of Regiond Climate Modds, tha hdd in Trieste, Itdia on 26 May to 6 June
2003. As a result our team is able to deveope regiond dimae change modd for Mongolia
and to test the results under this project activities.

C DESCRIPTION OF DIFFICULTIES ENCOUNTERED AND LESSONS
LEARNED

There was some difficulties in udng the newly developed methodologies/different indexes on
vulnerability assessment.  Methodology seems work but the results were not good enough to
meake certain concluson. So we spent alot of time on this study.

D DESCRIPTION OF ANY CONNECTIONS OR INTERACTION BETWEEN
YOUR AIACC PROJECT AND THE PREPARATION OF NATIONAL
COMMUNICATIONS UNDER THE UNFCCC FOR COUNTRIES RELEVANT
TO YOUR PROJECT.

This project initidly was planned to prepare the adgptation pat. Thus the results of our
project will be the direct input to adaptation part of the second nationa communication.
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E DESCRIPTION OF TASKS TO BE PERFORMED IN THE NEXT EIGHT-
MONTH PERIOD

Even though, there have been done a lot of dudies on vulnerability assessment using the
vulnerability indexes, which have been devdoped during the last year sudy some of the
results were rather confusing so this part of the sudy will be verified.

Man sudy of this year is vulnerability and future climate change impact assessment. Thus
the reseerch will follow the work-plan given in Annex A of the project agreement and second
haf of the year will focus on future climae change impact assessment using different climate
change scenarios such as HadCM3, CCGM3, CSRO and tet the regiond dimate change
scenarios. Planning to deve op number of vulnerability mas.

There will be fidd survey in three locations (western, centrd and eastern region of the
country), which will dudy pesture plant capacity, inventory of water resources and survey of
adaptation option to climate change based on participatory gpproach.

F ANTICIPATED DIFFICULTIESIN THE NEXT EIGHT-MONTH PERIOD

Do not see ay difficulties in research. It is difficult to see the anticipated difficulties in
management.

G ATTACH ANY DRAFT OR FINAL PAPERS OR OTHER OUTPUTS OF THE
PROJECT PRODUCED DURING THE REPORTING PERIOD

The attached paper have been written during the reporting period. There are number of papers
in Mongoalian and will send when completed.

H TRAVEL

We have vigted the climae-anima observetion Ste that have been edablished in Bulgan
sum of Umno-Gabi aimag last year. The sSte have been moved from the Bulgan sum to the
loction a 25 kilometre digance from aimag center because of loca circumstances and
eedness to geat professond advise and support from  officers (meteorologis and  zoo
meteorologis) of the Centre for Meteorology, Hydrology and Envircament monitoring of

Umnogobi aimag.
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