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Abstract. This investigation was conducted by support of joint Tajik-China project on
“Investigation and study of water resources and utilization in Tajikistan”. Main goal of this
Project is hydrological observation, water resources and utilization in Tajikistan. Khatlon
Region is an administrative region within the Republic of Tajikistan. One of the three
regions of the country, bordered in the north by areas of republican subordination, in the
east - with the Gorno-Badakhshon Autonomous Region, in the south - with Afghanistan,
in the west - with Uzbekistan. The administrative center is the city of Bokhtar. Khatlon
area is 24,600 km?, a population of 3,048,200 people (2016 year). The region is located on
the southern spurs of Gissaro-Alai, administratively divided into 4 cities and 21 districts.
Investigation of climate risks, water resources and food security in the Khatlon Region is
very important question. Therefore, authors in this investigation tried to identify climate
risks and factors of food security in the Khatlon Region. Investigation shows that for the
period 2014-2018, in relation to 2009-2013, the temperature increased in the Khatlon
Region to 0.6 °C. the highest temperature increases were observed in the areas of
Muminabad, Norak and Dangara. In the mountainous regions of the Khatlon Region, the
trend is increasing. For five years (2014-2018 versus 2009-2013), the warming trend in
Khatlon Region was 0.7 °C in winter and 1.1 °C in summer.
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KiumaTnuyeckue pucKk M NpPo0BOJILCTBEHHASI 0€30NMaCHOCTh B
XaTJy0HCcKOI# 00J1acTH TagKkukucrana

A.C. Konupos'?, Y.A. Anmszonal?, A.A. Jlopraes’?

YJenmp unnoeayuonnozo pazeumus nayku u Hoévix mexnono2uti Hayuonanonot
axademuu nayx Tadocukucmana, Jywante, Tadxcuxucman, as.kodirov@gmail.com

2Uncmumym 600HblX npobrem, 2udposnepzemuxu u sxono2uu Hayuonanonotl axademuu
nayk Taooscukucmana, ywanbde, Tadxrcuxucman

AnHoTanus. J[aHHOEC ucclienoBaHHE OBLIO MPOBEICHO IMPH MOIJIEPKKE COBMECTHOTO
TaJPKUKCKO-KUTaickoro npoekra «lccrnegoBanue U u3yuyeHUE BOJHBIX PECYpCOB M UX
ucroyib3oBaHusd B TamkukucTane». Ero OCHOBHOM 1ENbIO SIBISIETCS THAPOJIOTUYECKHUI
MOHHTOPHUHT, W3YYCHHEC BOJHBIX PECYpPCOB M HUX HCIONB30BaHUEC B TaKHUKHCTaHE.
XaTiioHCKass 00JacTh  SIBISCTCS CAWHUIICH aJMUHHCTPATUBHO-TEPPUTOPHATHEHOTO
nenenuns Pecrryonukn Tamkukncrad. 1o oxHa u3 Tpex obnacreit ctpanbl. OHa rpaHUYHT
Ha ceBepe C OO0NaCTAMH pPecHmyOJIMKaHCKOTO TOAYMHEHHs, Ha BOCTOKe — ¢ [opHo-
Bamaxmanckoii aBTOHOMHO# 00acThio, Ha tore — ¢ AQraHucTaHoM, a Ha 3amaje — ¢
Y306exkucraHoM. AIMHHHACTPATHBHBIN HeHTp — ropox boxtap. [lmomane XatiaoHckon
obnacTu cocrasisieT 24 600 xkm?, Hacenenue — 3 048 200 genoex (Ha 2016 1.). O61acTh
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pacmono)xeHa Ha IOXKHBIX oTporax I'mccapo-Amnasi, aiMUHHCTPAaTUBHO pa3fieieHa Ha 4
ropona u 21 paiioH.

W3ydyeHne KIMMaTHYECKUX PHUCKOB, BOAHBIX PECYpCOB U  MPOAOBOJIHCTBEHHOMN
Oe3omacHOCTH B XAaTJIOHCKOM OOJIacTH SIBIISIETCS O4YeHb BakKHOW 3ajadeil. [loatomy
ABTOPBI IAHHOT'O MCCIICA0BAHUS MOMBITAIMCH BEISIBUTH KIIMMAaTHYECKUE PUCKHU U (DaKTOPBI
IIPOIOBOJILCTBEHHOM Oe30macHOCTH B XaTJIOHCKOH obsacTu. McciienoBanust MoKa3bIBaroT,
yro 3a mepuony 2014-2018 rr., mo cpaBHenuro c¢ 2009-2013 rr., Temmeparypa B
XatnoHckoit obmactu noBsicuiack Ha 0,6°C. Haubonblee moBbIIeHHE TeMIEpaTyphbl
HaOmomanock B T. Hypek, a Takke MymmHaOanckom u [lanrapuHCKOM paifoHax. B
TOPHBIX paioHaX XaTJIOHCKOH 00JacTH TEHICHIHUs Bo3pacTaeT. B TedeHwe msatu ser
(2014-2018 rr. no cpaBaenuro ¢ 2009-2013 rr.) HabaroKaIaCh TEHISHIUS TOTEIUICHUS B
Xatnonckoiu obdmactu Ha 0,7°C 3umoii 1 Ha 1,1°C meTom.

Kniroueeswvie cnosa: Xamnonckas 06]ldcmb, U3MEHEeHUs Kiumama, KiumamudyecKkue pucku,
GOOHblepecprbl, npO()OGO/ZbCWl@@HHa}Z 6e30nacnocmb, ZMOPOJIOZH}I, CoyuatbHo-
IKOHOMUYecKue I’lpO6]ZeMbl

Cebuika s uurupoBanusi: KomupoB A.C., Ammzoma Y.A., [opraee A.A. Kiumaruueckue pucku u
IIPOJOBOJILCTBEHHAs Oe30macHoCTh B XaTioHcKoi obnacti Tampkukucrana. B ¢6.: CeneBble MOTOKH: KaTtacTpoQsl,
PHCK, pOrHo3, 3amuTa. Tpyasr 6-if MexayHapoaHoit kondepenunu (Aymande—Xopor, Tamkukucran). Tom 1. —
OrtB. pexn. C.C. Uepnomoper, K.C. Bucxamxuesa. — dymande: OO0 «IIpomoyiay, 2020, c. 246-250.

Food security issues have always been relevant to Tajikistan. Over the past two decades,
Tajikistan has experienced a sharp increase in the intensity and frequency of extreme weather
events. The expected consequences of melting glaciers can lead to a sharp increase in spring
floods and other disasters in the short term, and in the long term to a significant reduction in
the quantity and quality of water, which will affect agriculture and public health. These effects
can potentially increase poverty and reduce a country's GDP.

According to the statistics compilation [Cmamucmuueckui..., 2018] for the period 2013-
2017, an average of 2.3606 million people was employed in the economy, of which 1.52
million, or 64.4% of the population, were employed in the agricultural sector on average; Of
these, about 75.1% are women and 24.9% are men. About 1 million people are constantly at
risk of food insecurity and are subject to repeated climatic shocks (Fig. 1).
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Fig. 1. Statistics of the population employed in the agricultural sector (for the period 2013-2017)

Puc. 1. CratucTuka HacejeHHs, pabOTAaIOIer0 B CEKTOPE CEIbCKOro xo3siictBa (3a mepuom 2013-
2017 rr.)
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There are three main indicators through which it is possible to determine the impact of
climate change on people's livelihoods (Fig. 2).
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Fig. 2. Main indicators, determining the impact of climate change on people's livelihoods
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Puc. 2. OcHOBHBIE UHAMKATOPHI, ONPEAEISAIOIUE BIMSIHUE M3MEHEHUs KiMMaTa Ha ypOBEHb >KM3HHU
roaen

Due to the low socio-economic development, weak mechanisms of the agricultural sector
and weak mechanisms of inability to respond quickly to climate change, Khatlon Region is the
most vulnerable to regional climate change in the country.

Khatlon Region possesses non-agricultural land such as rocks, talus and other
uncomfortable land for use. Soils are almost universally susceptible to erosion processes.

Investigation shows that for the period 2014-2018, in relation to 2009-2013, the
temperature increased in the Khatlon Region to 0.6 °C. the highest temperature increases were
observed in the areas of Muminabad, Norak and Dangara. In the mountainous regions of the
Khatlon Region, the trend is increasing. For five years (2014-2018 versus 2009-2013), the
warming trend in Khatlon Region was 0.7 °C in winter and 1.1 °C in summer (Fig. 3).
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Fig. 3. Changes in air temperature in the Khatlon Region for the period 2014-2018 compared to 2009-
2013

Puc. 3. V3meHeHuss TemmepaTypbl Bo3lyXa B XaTJIOHCKOW obmactu 3a mepuon 2014-2018 rr. mo
cpasuenuio ¢ 2009-2013 rr.

Even today, the agrarian sector of Khatlon Region is facing great difficulties, such as
lack of water, low productivity, losses from natural disasters. Unfortunately, this trend in the
agricultural sector is increasing. Desertification of land is one of the urgent problems of the
Khatlon Region, the reasons for which is a long period of salinization. Also, high air
temperatures in the spring and summer led to desertification of the land. The above processes
cause an increase in the need for land for irrigation. The traditional (obsolete) irrigation system
in the Khatlon Region is one of the greatest challenges to food security.
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Natural disasters in Tajikistan over the past 10-15 years have led to the deaths of about
1,200 people, causing damage to over 1 billion somoni [7pemve..., 2014].

In total, for the month of May 2019, according to the Ministry of Emergency Situations
of the republic, the following districts of the Khatlon Region suffered: Panj, Farkhor,
Abdurahmoni Jomi, Khuroson and Vakhsh. At the same time, the elements claimed the lives of
four people. The damage from mudflow to the Khatlon Region of Tajikistan was estimated at
19 million 540 thousand somoni for May 16-18 only [Komumem no upessviuaiinoin...].

Natural hydrometeorological phenomena caused significant damage to the agricultural
sector of the Khatlon Region, and created a threat to the safety of the population.

We analyzed the main types of dangerous weather phenomena (high air temperature,
fogs, dust storms, haze, strong winds, heavy rainfall) came to the following conclusions:

- The last twenty years have been characterized by elevated temperatures.

- In 1997, in the Shahritus district of the Khatlon Region, 50 days were observed with a
temperature of +40°C.

-in 1997, 2002 and 2002, temperatures in the areas of Jaihun, Panj, Shahritus, Jaloliddini
Balkhi, Nosiri Khusrav, Qubodiyon were also noted.

- Fogs, storms and fogs that occurred during 2016-2019 hindered the work of transports,
contributed to the corrosion of metals (gates, doors) and land erosion.

- Heavy precipitation caused a sharp rise in water in rivers, floods, mudflow leashes and
avalanches.

For example, in the summer (June 2, 2019) as a result of torrential rains caused mudflows
to flow from foothill areas - the Khuroson district of the Khatlon Region. As a result of the
flood, 18 household plots were flooded, one structure was destroyed and the bridge from the
village to the Bokhtar-Dushanbe highway was partially destroyed.

Despite the efforts of the government and international organizations, rescue from
natural disasters related to water, food risk, sustainable sources of income in the Khatlon Region
remains an urgent problem (Table).

Table. Assessment of food security risks and vulnerability to climate change in Tajikistan [Climate Risks,
2017]

Ta6nun. OneHka pucKoB MPOJOBOIBLCTBCHHOM 0€30MaCHOCTH M YA3BUMOCTH K H3MECHEHHSM KJIMMaTa B
Tamxukucrane [Climate Risks, 2017]

Ne | Regions Regional profile Food security | Climate
risk vulnerability

1 | Regions of The temperature increased from +0.5°C | - Zone with - Zone with
Republican to +1°C. medium risk; medium risk;
Subordination | The income of the population depends on | - High risk - High risk

employment opportunities, including area. area.
agriculture.

2 | Khatlon The temperature increased from +0.5°C | - Low risk - Low risk area;
Region to +1°C. area; - Zone with

The income of the population depends on | - Zone with medium risk;
employment opportunities, agriculture medium risk; - High risk
(including livestock). - High risk area.
area.
3 | Soghd region | The temperature increased from 0° C to - Low risk - Low risk area;

+0.5° C. area; - Zone with
The income of the population depends on | - High risk medium risk;
employment opportunities, agriculture area. - High risk
(including livestock). area.

4 | Gorno- The temperature increased from 0° Cto | - Low risk - Zone with
Badakhshan +0.5° C. area; medium risk.
Autonomous The income of the population depends on | - High risk
Region employment opportunities, livestock and | area.

crop production.
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According to the UN Framework Convention on Climate Change, the average
temperature rises from 1.8° C to 2.9° C by 2050. If the forecast comes true, it will negatively
affect the state of water resources, the development of agriculture, transport and infrastructure,
as well as the state of public health and the healthcare system in the country.
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