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1. General Notes
At the beginning to perform NSF project «Regional updating and expansion of the Global Historical Climate Network (GHCN) database: High-Mountain areas of Central Asia» GHCN v.1 и GHCN v.2 archives have included long term mean monthly air temperature and precipitation sum on rather limited number of points located within 35°–50°N and 55°–85°E (see Table 1). There are only 17 observational points from their total quantity located on altitudes 1000 m and higher above sea level. Data ranges in GHCN v.1 were finished by 1988 and earlier, and in GHCN v.2 – as a rule by 1993 and earlier. 
Table 1 presents information on the points in GHCN v.1 and GHCN v.2, located within 35°–50°N and 55°–85°E, for which meteorological observations were updated and expanded from all available data sources (see Appendix 1). 
Table 1. Points of meteorological observations in GHCN v.1 and GHCN v.2.
	NN
	 

 
Country
	Meteorological

station
	 
 
Alt, m
	Air temperature
	Precipitation
	Max air

temperature
	Min air

temperature

	
	
	
	
	GHCN v.1
	GHCN v.2
	GHCN v.1
	GHCN v.2
	GHCN v.2
	GHCN v.2

	1
	211
	Almaty
	847
	+
	+
	+
	+
	+
	+

	2
	211
	Aralskoe more
	62
	+
	+
	+
	+
	
	

	3
	211
	Bakhty
	221
	
	
	+
	
	
	

	4
	211
	Balhash
	398
	+
	+
	+
	+
	
	+

	5
	211
	Chimkent
	606
	
	
	+
	
	
	

	6
	211
	Fort Shevchenko
	-25
	+
	+
	+
	+
	
	

	7
	211
	Gur'ev
	-24
	+
	+
	+
	+
	
	

	8
	211
	Ili
	455
	
	
	+
	
	
	

	9
	211
	Irgiz
	117
	
	+
	+
	+
	
	

	10
	211
	Kalmykovo
	1
	
	+
	
	+
	
	

	11
	211
	Karaganda
	554
	+
	+
	+
	+
	
	+

	12
	211
	Kara-tyurek
	2600
	
	
	+
	
	
	

	13
	211
	Karkaralinsk
	810
	
	
	+
	
	
	

	14
	211
	Karsakpai
	505
	+
	+
	+
	+
	
	

	15
	211
	Katon-Karagai
	1081
	
	
	+
	
	
	

	16
	211
	Kazalinsk
	66
	+
	+
	+
	+
	
	

	17
	211
	Kizildzhar
	361
	+
	
	+
	
	
	

	18
	211
	Kokpekty
	512
	
	+
	+
	+
	
	

	19
	211
	Kyzyl-orda
	128
	+
	+
	
	+
	
	

	20
	211
	Mointy
	582
	
	
	+
	
	
	

	21
	211
	Panfilov
	641
	
	+
	
	+
	
	

	22
	211
	Sam
	86
	+
	+
	+
	+
	
	

	23
	211
	Semipalatinsk
	202
	+
	+
	+
	+
	
	+

	24
	211
	Taldy-Kurgan
	601
	
	
	+
	
	
	

	25
	211
	Turgai
	133
	+
	+
	+
	+
	
	

	26
	211
	Turkestan
	207
	+
	+
	
	+
	
	

	27
	211
	Uch-Aral
	397
	
	+
	
	+
	
	

	28
	211
	Uchtobe
	421
	
	
	+
	
	
	

	29
	211
	Uil
	128
	
	+
	
	+
	
	

	30
	211
	Urdzhar
	489
	
	
	+
	
	
	

	31
	211
	Uyuk
	373
	
	
	+
	
	
	

	32
	211
	Zaisan
	603
	
	+
	
	+
	
	

	33
	213
	Bishkek
	823
	+
	+
	
	+
	+
	+

	34
	213
	Dzhergetal
	1800
	
	
	+
	
	
	

	35
	213
	Irkeshtam
	2819
	
	
	+
	
	
	

	36
	213
	Naryn
	2039
	+
	+
	+
	+
	+
	+

	37
	213
	Osh
	1016
	
	
	+
	
	
	

	38
	213
	Przhevalsk
	1716
	
	
	+
	
	
	

	39
	213
	Rybach'e
	1660
	
	
	+
	
	
	

	40
	213
	Talas
	1217
	
	
	+
	
	
	

	41
	213
	Tien-Shan
	3614
	
	
	+
	
	
	

	42
	213
	Tokmak
	816
	
	
	+
	
	
	

	43
	227
	Altynmazar
	2782
	+
	
	+
	
	
	

	44
	227
	Dushanbe
	790
	+
	+
	
	+
	+
	+

	45
	227
	Horog
	2075
	+
	+
	
	+
	+
	+

	46
	227
	Irht
	3290
	
	
	+
	
	+
	

	47
	227
	Kalai-Khumb
	1284
	
	
	+
	
	
	

	48
	227
	Kurgan-tyube
	426
	
	+
	+
	+
	+
	+

	49
	227
	Leninabad
	425
	+
	+
	+
	+
	+
	+

	50
	227
	Murgab
	3576
	
	
	+
	
	
	

	51
	227
	Pendjikent
	1016
	
	
	+
	
	
	

	52
	227
	Tavildara
	1616
	
	
	+
	
	
	

	53
	229
	Ashhabad
	227
	+
	+
	+
	+
	
	+

	54
	229
	Bairam-ali
	240
	+
	+
	
	+
	
	+

	55
	229
	Chardzhou
	193
	+
	+
	+
	+
	
	+

	56
	229
	Gasan-kuli
	23
	+
	+
	
	+
	
	+

	57
	229
	Kerki
	241
	
	
	+
	
	
	

	58
	229
	Kizyl-arvat
	97
	+
	+
	
	+
	
	+

	59
	229
	Krasnovodsk
	89
	+
	+
	+
	+
	
	+

	60
	229
	Kushka
	57
	+
	+
	+
	+
	
	+

	61
	229
	Repetek
	29
	
	
	+
	
	
	

	62
	229
	Serahs
	279
	
	+
	
	+
	
	+

	63
	231
	Andizhan
	476
	+
	
	+
	
	
	

	64
	231
	Buzaubai
	97
	+
	
	
	
	
	

	65
	231
	Chimbai
	65
	+
	+
	+
	+
	
	

	66
	231
	Dzhizak
	344
	
	
	+
	
	
	+

	67
	231
	Fergana
	578
	+
	+
	+
	+
	+
	

	68
	231
	Muinak
	68
	
	
	+
	
	
	

	69
	231
	Nukus
	75
	
	
	+
	
	
	

	70
	231
	Samarkand
	726
	+
	+
	+
	+
	+
	+

	71
	231
	Tamdy
	263
	+
	+
	+
	+
	+
	+

	72
	231
	Tashkent
	477
	
	+
	
	+
	+
	+

	73
	231
	Termez
	309
	+
	+
	
	+
	+
	+

	74
	231
	Turtkul
	109
	
	
	+
	
	
	

	75
	231
	Urgench
	100
	
	
	+
	
	
	

	
	
	
	
	
	
	
	
	
	

	 
	
	In total
	
	34
	40
	58
	40
	13
	23


Note: 1. 211 – Kazakhstan, 213 – Kyrgyzstan, 227 – Tajikistan, 229 – Turkmenistan, 231 – Uzbekistan. 2. In the columns “Max air temperature” and “Min air temperature” the sign + marks only points from GHCN v.2, where long term data were expanded by us.
At performing the NSF project «Regional updating and expansion of the Global Historical Climate Network (GHCN) database: High-Mountain areas of Central Asia» main attention was devoted to collection and digitizing data for observational points located in sub-mountain and high mountain zones of Central Asia territory within 35°–50°N and 55°–85°E. As a result of this work the composition of GHCN for Central Asia territory has the following characteristics (see Table 2 and Appendix 7). 
Total number of observational points for air temperature and precipitation equals to 273 in our Data Base. Besides of new meteorological stations and posts this number includes points from GHCN v.1 и GHCN v.2 with updated and expanded data ranges (see Table 1). 
In majority of cases the last year of observations on active meteorological stations and posts have occurred in 1995-2000 time interval. Long term ranges on many points were continued until 2003. The number of meteorological stations in Central Asian region reduced during of 1985-1995 on 79 for precipitation and on 62 for air temperature measurements. The process of network reduce is continuing still. (Chub, 2000). 
Table 2. Generalized characteristics of Central Asia Regional Data Base. 
	Country
code
	Mean air temperature
	Precipitation
	Max air temperature
	Min air temperature

	
	NN
	Years/st
	% gaps
	NN
	Years/st
	% gaps
	NN
	Years/st
	% gaps
	NN
	Years/st
	% gaps

	211
	27
	2261
	2.2
	47
	3628
	3.7
	12
	613
	1.8
	12
	639
	1.8

	213
	45
	2404
	2.3
	53
	3007
	2.5
	22
	755
	3.3
	22
	767
	3.0

	227
	46
	2503
	1.3
	40
	2167
	1.3
	43
	2069
	1.6
	34
	1455
	2.0

	229
	12
	1145
	6.3
	14
	1251
	4.2
	0
	0
	0
	8
	709
	9.3

	231
	64
	3708
	2.2
	116
	6308
	3.9
	30
	1367
	1.7
	11
	685
	2.0

	
	
	
	
	
	
	
	
	
	
	
	
	

	In total
	194
	12021
	
	270
	16361
	
	107
	4804
	
	87
	4255
	

	≥1000 m
	97
	
	
	116
	
	
	76
	
	
	65
	
	


Notes: 1. NN – number of meteorological stations (posts), Years/st – number of years/station for each country, % gaps – number of years in %, where data are absent. In the line ≥1000 m is given the number of observational points on altitudes equal or above this level. 
2. Format of data
Long term ranges of monthly precipitation sums and values of air temperature are prepared as digital computer files in ASCII format. File presents a table where the following characteristics included in its head: Three-digit code of state by WMO classification, five-digit code number of observational point by WMO classification, name of station (post), geographical coordinates of observational point – longitude and latitude, and altitude above see level, number of calendar year (Arabic numerals), number of calendar months (Roman numerals). Numerical values of the first six parameters repeated in each line of the table for the whole period of data presence on certain point. After constant characteristics, the number of current year and values of meteorological variables for the corresponding months are located in each line of the table. Integral part of number is divided by point from fractional part. The sign of data absence in columns of calendar month is number -999.0. The WMO code number is not designated to posts. 
Geographical coordinates – longitude and latitude are given in integral and hundredth parts of degree, dimension of site altitude is meters above sea level, air temperature – Celsius degree, and precipitation – millimeters 
3. Data sources
The information sources listed in Appendix 1 were used in our Data Base for filling gaps in data on air temperature and precipitation, updating and expanding ranges available from GHCN, and for preparation files for new points. As a rule they are Collections of Long Term Data or Meteorological Monthly Reference Books. Available digital archives of daily data on air temperature and precipitation were used also in some cases. These values were averaged or summed for monthly time intervals. Some part of initial data was extracted from operational meteorological information distributed in the Global TeleCommunication System of WMO and NOAA, USA. 
WMO identification codes for countries and meteorological station, geographical coordinates and altitudes above sea level, English transcription of point names were given in compliance with reference sources (GEOnet,2003; Kovel’,1978; WMO Global Standard Normals). In some cases the topographical maps of 1:100000 scale were used for specification of geographical coordinates. 
4. Metadata
Appendix 2 contents historical information for all points in our Data Base. It includes the following: 
· WMO identification code for countries,
· WMO identification code for meteorological stations,
· Title (name) of point,
· Geographical coordinates – longitude and latitude in integral and hundredth parts of degree,
· Altitudes in meters above sea level,
· Historical characteristics for point: MOVE – information on relocation of point, PRCP – information on changing rain gauge with Nipher shield on precipitation gauge by Tret’yakov’s system.
· Columns: Year, Month, Day, Dist,km., Direction, contented information related to the parameters MOVE and PRCP. If location of point continued to be stable, five signs of data absence: -999, -9, -9, -9, -99 inserted in the line MOVE. Here Dist,km. – is distance in km of point relocation, Direction – is measured in horizon parts. Figure 0 in the column Dist,km is related to cases when relocation was less than 100 m.
· Information on prevailing type of surface in vicinity of observational site. 

· When meteorological station locate within inhabited area, four columns: Pop.-1959, Pop.-1970, Pop.-1979, Pop.-1991 – contented information on population quantity related to the corresponding years of census. 
The sources listed in the Appendix 3 were used for metadata preparation. 
5. Installations and methods for measurement air temperature and precipitation
These topics were described in detail earlier (e.g., Bogdanova and Mestcherskaya, 1998; Data Set …, 2003; Groisman et al, 1991; Groisman and Ran’kova, 2002; Guide …,1985; Shver, 1965; Shver, 1976;) and listed publications used below for brief quotation.
Air temperature. The types of thermometers in use at each station remained the same throughout the period of record. Minimum temperature was consistently measured with an alcohol thermometer. Hourly and maximum temperatures were each collected with separate mercury thermometers. When the air temperature approached the freezing point of mercury (-38.9°C), either an alcohol thermometer, or in some cases a minimum thermometer alcohol column, was used in place of the mercury thermometer. Information on when thermometers were replaced is available from the site histories at each station.
The type of shelter or screen was not standardized until about 1930. No guidelines on the type of shelter existed prior to 1912. In 1912 thermometers were housed in Stevenson screens. From 1920-1930 (depending on the station) the Stevenson screens were replaced with the current screens (Russian translation is "meteorological small house."). In 1928, additional guidelines were issued regarding the exact dimensions of the shelters and their mounting heights. From 1930 on, most stations had their thermometers sheltered in roughly the same fashion. Potential inhomogeneities in the temperature data set were caused by differences in the times when "hourly" measurements were recorded. Prior to 1936, "hourly" measurements for computing daily mean temperature were taken at 0700, 1300, and 2100 Local Mean lime (LMT). Because of the lack of nighttime observations, daily mean temperature was probably overestimated at some stations, depending on location. Beginning in 1936, all thermometers (hourly, minimum, and maximum) were checked at 0100, 0700, 1300, and 1900 LMT at most stations. From 1966 to the present, all thermometers were checked at 3-hour intervals beginning at midnight Moscow winter Legal Time (MLT) (MLT is three hours later than Greenwich Mean Time).
Table 3. Temperature recording methods and instrumentation 

	Year
	Recording method/instrumentation implemented

	1881
	Measurements for computing daily mean temperature taken at 0700, 1300, and 2100 LMT; mercury thermometer used; because of alack of nighttime observations, daily mean temperatures were probably overstated.

	1881
	Daily minimum temperature thermometer checked at 0900 LMT; alcohol thermometer used.

	1881
	Daily maximum temperature thermometer checked at 0900 LMT; mercury thermometer used.

	1881
	No regulations regarding type of shelter surrounding thermometers.

	1883
	Daily minimum temperature thermometer checked at 0700 and 2100 LMT (lower value chosen); multiple measurements taken only to determine approximate time of occurrence of minimum.

	1891
	Daily maximum temperature thermometer checked at 1300 and 2100 LMT (higher value chosen); multiple measurements taken only to determine approximate time of occurrence of maximum.

	1912
	Official meteorological instructions recommended use of Stevenson screen to shelter thermometers; practice not implemented at all stations.

	1920
	Official meteorological instructions recommended use of current screen to shelter thermometers; practice implemented over next ten years.

	1928
	Official meteorological instructions specified exact size/height of screens.

	1936
	Measurements for computing daily mean temperature taken at 0100, 0700, 1300, and 1900 LMT (or at 0700, 1300, 1900, and 2100 LMT); bias in daily mean temperature dropped to ~0.2 C; daily maximum and minimum thermometers may or may not have been checked each hour.

	1966
	Measurements for all temperature variables collected at 3‑hour intervals beginning at midnight MLT; bias in daily mean temperature eliminated.


Precipitation. The type of rain gauge used at each station changed at least once during the period of record.  In particular, the old‑style gauge (type unknown) was replaced with the Tretyakov‑type gauge over the period 1946‑1960. The type of shielding surrounding the rain gauges varied considerably over time. For example, in 1883, official instructions recommended that cross‑ shaped zinc strips be inserted into the gauge to prevent snow from drifting.  Other shielding guidelines were issued at various times over the next half‑century, up until the Tretyakov‑type gauge was introduced. Changes in the time of observation occurred in 1936, 1966, and 1986.  Before 1936, rainfall was measured only at 0700 LMT.  From 1936‑1965, gauges were checked at 0700 and 1900 LMT.  Beginning in 1966, the time of observation became time‑zone dependent (the USSR being comprised of 11 time zones).  In particular, from 1966‑1985, readings were taken at 0300, 0900, 1500, and 2100 MLT in zone 2 (i.e., Moscow); at 0300, 0600, 1500, and 1800 MLT in zones 3‑5; at 0300 and 1500 MLT in zones 6‑8; at midnight, 0300, 1200, and 1500 MLT in zones 9‑11; and at 2100, 0300, 0900, and 1500 MLT in zone 12 (the easternmost part of the USSR). In 1986, the 0300 and 1500 MLT observations were discontinued in all but the second time zone.
Instrumental accuracy of single measurement of air temperature is 0.1 оС, and precipitation 0.1 мм (Guide …,1985). Taking into consideration disadvantages of methods and instruments for precipitation measurement it is expedient to use their monthly sums rounded to integer values or at least till half of millimeter. However relative error rise significantly in this case. 
Table 4. Precipitation recording methods and instrumentation

	Year
	Recording method/instrumentation implemented

	1881
	Rain gauge measurements taken at 0700 LMT; snowfall converted to a liquid total by melting snow in gauge; type of gauge and shielding not standardized.

	1883
	Official meteorological instructions recommended that cross‑shaped zinc strips be inserted into the gauge to prevent snow from drifting; change probably not implemented at all stations.

	1887
	Official meteorological instructions recommended surrounding the gauge with the funnel‑shaped Nifer's shield; change probably not implemented at all stations.

	1892
	Official meteorological instructions recommended erecting a fence around the gauge; change probably not implemented at all stations.

	1902
	Official meteorological instructions recommended erecting a double fence around the gauge; change probably not implemented at all stations.

	1936
	Rain gauge measurements taken at 0700 and 1900 LMT; daily total rainfall obtained by summing all measurements for the calendar day.

	1946‑1960
	Old‑style gauge (Nifer's shield) replaced with the Tretyakov‑type gauge.

	1966
	Rain gauge measurements taken at 0300, 0900, 1500, and 2100 MLT in time zone 2; at 0300, 0600, 1500, and 1800 MLT in zones 3‑5; at 0300 and 1500 MLT in zones 6‑8; at midnight, 0300, 1200, and 1500 MLT in zones 9‑11; and at 2100, 0300, 0900, and 1500 MLT in zone 12; wetting corrections ≤0.2 mm applied to each hourly measurement (Because four observations per day were collected at stations in time zones 2‑5 and 9‑12, four corrections were counted in the daily total; therefore, total daily corrections are higher for stations in these areas.)

	1986
	Rain gauge measurements at 0300 and 1500 MLT discontinued at all stations except those in time zone 2.


6. Control and corrections of measurements
6.1 Checking of measured values 
From the moment of measurement and until of publication in reference books the data on air temperature and precipitation are subject of different checking (quality estimation) in departments of Hydrometeorological Service. Initially it was manual expertise and correction of monthly paper sheets, which is changed in 1985 on automated computer processing of measured data and printing out Meteorological Monthly Reference Books. Data of meteorological observations, prepared on input medium undergo syntactic and semantics control at the Regional Computing Centers in Almaty (Kazakhstan) and Tashkent (Uzbekistan) according (Directions …,1993a,1993b).
Syntactic control consists of three parts: common (standard), additional and control of data completeness. Common control checks structure precision the following blocks: clustering criterion, temporal and informational. Additional control states correspondence of values in group of blocks to their possible presentation in given situation, i.e. in relation to other characteristics. Control of data completeness is responsible for checking correspondence between a schedule of observation and obtained data. 
Semantics control provides appropriateness of initial data to different criteria. There are 16 different criteria used for estimation three types of air temperature (current, minimal and maximal). For example, the definition one of these criteria sounds: “Air temperature at the moment of observation must be below of maximal air temperature between observations, but no more than 20 degrees, or may be higher but no more than 0.3 degree of Celsius centigrade”. Control of daily course homogeneity is also included in the criteria set. Two criteria use for estimating precipitation data quality. 
Checked and corrected results of observations on meteorological stations are printed out in the format of monthly paper sheets and Monthly Reference Books, and recorded also on magnetic tape by means of special computer language for data description. Specific computer routines are necessary to transform records on magnetic tape into ASCII format. 
6.2 Control of information in Data Base
Technical errors of digitizing informational characteristics and data on precipitation and air temperature were revealed and corrected on the first stage of control. The following types of checking were performed for each observational point.
· Control of WMO identification codes for countries and meteorological stations, 
· Control of geographical coordinates and altitude above sea level, 
· Control of calendar years sequence and gaps in data ranges, 
· Checking formats of all numerical parameters, 
· Sample control the regularity of seasonal course for monthly values of precipitation and air temperature, 
· Checking the extremes of meteorological variables to their theoretically possible limits. 
6.3 Control of tolerance for data on air temperature
Detection and estimation of outliers in data were performed by means of statistical analysis for calendar months of temporal ranges on all points of air temperature measurements. It made by finding minimal and maximal values during whole observational period for each range and transforming them according to equation (1): 
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where Xi – extreme value of range X , 
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 were checked on error of digitizing and consequence of air temperature seasonal course between considered and neighboring stations. Statistical parameters of ranges were recalculated once more after errors eliminating. Statistical parameters of long term ranges on air temperature for all points in our data base presented in Appendix 4 for convenience of users. 
Additional graphical control of data quality was performed for long term ranges of anomalies of mean monthly air temperatures for January-December on all stations within 1961-1990 time interval. For this purpose on monthly graphs of temporal course of anomalies of extreme values were plotted 3σ limits. Extreme values of anomalies of mean monthly air temperature, as well as before, were checked on digitizing error and consequence of air temperature seasonal course between considered and neighboring stations. Evidently the second type of control allows estimating and clarifying, if necessary, the spatial coordination of values in considered data set. The mentioned graphs of temporal course were renewed after revealing and eliminating errors. The final versions of these graphs contented in the Appendix 5. 
6.4 Corrections of precipitation data
The history of precipitation routine measurements over Russia territory is known from 1830 (Groisman et al, 1991). From the long past and till present time the methods and technique of measurements changed repeatedly that stimulated development and applications correcting coefficients to get hopefully homogeneous long term data ranges on precipitation or at least their statistical parameters. Different details of this problem could be found in many scientific publications (e.g., Bogdanova and Mestcherskaya, 1998; Data Set …, 2003; Groisman et al, 1991; Groisman and Ran’kova, 2002; Kobysheva and Narovlyanskiy, 1978; Shver, 1965; Shver, 1976; Braslavskiy and Chistyaeva, 1980). Most widespread in practical applications are the following coefficients: 
· К1 – this is recommended for eliminating of range inhomogeneity caused after installation Tret’yakov type precipitation gauge instead of rain gauge with Nipher shield. 
· К2 – account for the biases associated with the aerodynamic effects of the wind around the gage. Monthly values of K2 have been published in (Reference Book …,1967-1969) for Central Asia states contented in Appendix 6.2. Application of these coefficients at individual stations for individual years or months is not recommended (Reference Book …,1967-1969). In this relation any questions of K2 utilization in our data base are not considered further. 
· К3 – this is so called “wetting correction” addressed to eliminate losses of precipitation due to adhering to the collector wall and further evaporation. Some issues of application K3 are considered briefly below.
Coefficient K1
Experimental studies the results of simultaneous measurements on precipitation gauge and rain gauge showed (Shver, 1965), that coefficient of relationship K1 between them depends from protecting type of installation site and mean wind speed in days with precipitation. Form of precipitation is also expedient. It is revealed (Shver, 1965), that liquid precipitation could be measured identically both rain gauge and precipitation gauge. Qualitative criteria (Shver, 1965) characterize conditions of site for precipitation measurement presented in the Table 5. 
Table 5 Classification of stations (posts) on the type of installation protecting 

	Type
	Site description
	Estimation

	1a
	Site bounded by solid, not ventilated fence. Clearing in dense forest. Site in mountain depression.
	Most favorable for measurements

	1b
	Site bounded by openwork vegetation or buildings
	Vertical profile of wind is uniform

	2a
	Half-protected site in city, village, or hilly place. Protection by buildings or vegetation from one, two or three sides of horizon.
	Very different influence on precipitation

	2b
	Outlying district of inhabited locality. Half-protected site, bounded by not dense obstacles (separate buildings, groups of tree. Narrow gorge.
	Most unsuccessful conditions for measurement of precipitation

	3
	Open site inside of small houses or separate trees.
	Saving logarithmic profile of wind

	4
	Open sea shore. Mouth of large river. Island or summit of mountain
	Regional features of place are most important


The results of application classification criteria for stations and posts in our data base contented in Appendices 6.1-6.3. This information quoted from reference publications (Reference Book …,1967-1969).
Table 6 presents statistical characteristics for wind speed over territory of five Central Asian republics in days with precipitation (Shver, 1965). 
Table 6. Repetition (in %) of wind speed in days with precipitation.

	State
	Number
of
cases
	Wind speed, m/sec

	
	
	Calm
	1-2
	3-6
	7-10
	11-15
	15
	0-6
	≥7

	Kazakhstan
	4235
	6
	31
	40
	16
	4
	3
	77
	23

	Kyrgyzstan
	3119
	15
	51
	30
	4
	0.5
	0.2
	95
	5

	Tajikistan
	1653
	42
	25
	23
	7
	2
	1
	90
	10

	Turkmenistan
	810
	26
	28
	30
	10
	2
	4
	84
	16

	Uzbekistan
	1577
	22
	26
	34
	13
	3
	2
	82
	18


Correcting coefficient K1 for adjusting data of rain gauge with Nipher shield (NIPHER) to the precipitation gauge of Tret’yakov’s type (TRET) should be used by formula: 
TRET = K1•NIPHER









(2)
It is considered (Shver, 1965; Shver, 1976), that this procedure is more or less expedient for normal values of precipitation. Experience has shown that these monthly adjustments by means of coefficient К1 have a standard error of about 10% (Shver 1965, 1976) when used to estimate the monthly precipitation that would have been measured by a Tret’yakov gauge. Most likely that on this reason and also because of prevailing small wind speed in days with precipitation, the coefficient K1 was not applied in Uzbekistan over network of precipitation measurements (Reference Book …,1967-1969). All points in our data base where coefficient K1 was applied to get homogeneous range before installation Tret’yakov’s gauge are listed in the Appendix 6.1. As one may see the value of this coefficient exceeds standard error of its determination only in 35 cases from their total number 64. 
Coefficient K3

Beginning in January 1967 and continuing through the present wetting corrections ≤ 0.2 mm applied to each hourly measurement of precipitation on meteorological stations and posts (Guide …,1985). During 1966, the wetting corrections turned out to be too large. As a result, the published data are systematically overestimated during the cold season for 1966.
The values of K3 for 1936-1965 contained in The Reference Book on the Climate of the USSR (1966-1969) for each meteorological station and they included in Appendix 6.3 to the proper points of our data base. These corrections should be applied for 1936-1965 following to the formula:
PMOIST = PORIG + K3•PORIG,







(3)
where PMOIST is the adjusted data for the wetting corrections and PORIG is the originally measured precipitation amount. All Reference Books on Climate published after 1960 include this correction (Braslavskiy and Chistyaeva, 1980). The values of K3 were estimated based on two observations per day. So, to correct the time series for the unapplied wetting correction prior to 1936 when measurements were made only once a day, the following equation is appropriate:
PMOIST = PORIG + 0.5 K3•PORIG.






(4)
It is known that during 1966-1985 precipitation were measured four times per day that could be lead to their overestimation after application K3. However Bogdanova and Mestcherskaya (1998) demonstrated that wetting losses have not increased (or even decreased) during 1966-1985. 
Is homogeneous and reliable time series on precipitation ‑ myth?
Groisman et al, (1991) believe that right application of formulae (2-4) or their sophisticated versions and practice (Groisman and Ran’kova, 2002) may produce time series for 1890-present time, which can be acceptable in climate change studies. In our opinion it means that all corrections should be applied to seasonal or yearly norms for station groups, not for single month or point. Golubev’s (1973) three years experimental work showed that even application of both corrections K2-K3 did not guarantee obtaining reliable and true data. 

Influence of station relocation and changes in the vicinity of gauge site should be also taken into consideration. However this task can not be quantified in majority of cases despite of metadata presence. Taking into account all objective reasons, we share position in (Groisman et al, 1991) that to obtain mean area estimates of the true precipitation at ground level, the spatial patterns should be area-averaged. This reduces the random variability associated with the uncertainty of the coefficients at any one location.
7. Estimations of spatial homogeneity for data on air temperature and precipitation
Well known feature of Central Asian nature – vertical zoning of landscapes and climate characteristics, complicated by latitudinal differences and local peculiarities (Balashova, et al, 1960; Muminov and Inagamova, 1995; Murzaev, 1958) was used to solve this task. Let us consider as homogeneous such samples of air temperature and precipitation, which objectively present features mentioned above. Coefficient of determination (R2) for multifactor equations of linear regression T=T(Long, Lat, Alt) and P=P(Long, Lat, Alt) was adopted as criterion. Further these equations were applied to determine spatial variability of norm for mean monthly air temperature during January-December and yearly precipitation sum. Time interval 1961-1990 was used as reference period. Here: Long (longitude) and Lat (latitude) – are geographical coordinates of point and Alt – is its altitude above sea level. 
Sample size equaled to 179 points for air temperature and 215 points for precipitation were selected for determination parameters of regression equations. Contribution of each independent variable for describing variances of functions T=T(Long, Lat, Alt) and P=P(Long, Lat, Alt) were calculated by formula (5) from Alexeev (1971). 
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Here r0j – are coefficients of correlation function with each argument, 
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 – are coefficients of regression equations when temporal ranges transformed by formula (1) type. Table 7 contents homogeneity estimations on air temperature in our data base. 
Table 7 Statistical characteristics of equations T=T(Long, Lat, Alt) 
	Index
	Months

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII

	R2
	0.700
	0.751
	0.841
	0.932
	0.966
	0.965
	0.954
	0.928
	0.909
	0.880
	0.824
	0.731

	Long,%
	6.5
	3.2
	1.0
	2.7
	0.8
	0.3
	2.4
	3.1
	2.4
	0.6
	5.0
	7.4

	Lat,%
	36.3
	41.1
	27.3
	8.1
	2.0
	1.9
	2.1
	4.3
	7.4
	16.6
	23.1
	30.9

	Alt,%
	57.2
	55.7
	71.7
	89.3
	97.2
	97.7
	95.6
	92.6
	90.2
	82.8
	71.9
	61.8


Note: R2 – coefficient of determination (explained part of variance of dependent variable) for the regional equations T=T(Long, Lat, Alt), T – mean monthly air temperature, Long, Lat, Alt – are consequently determined contributions of Longitude, Latitude, and Altitude in R2 of multifactor equations T=T(Long, Lat, Alt).
Coefficients of determination in the Table 7 show that linear equation T=T(Long, Lat, Alt) in nine cases from 12 describe more than 80% spatial variability of mean monthly air temperature in Central Asia region. It is moreover that R2 ≥ 0.93 during April-August. Obtained characteristics for equation T=T(Long, Lat, Alt) fully correspond to the seasonal conditions of air temperature field formation within Central Asia (Balashova et al, 1960). The main factor for spring-summer period here is powerful local radiation warming and latitudinal gradients are practically absent. Arctic intrusions together with southern cyclones play essential role during October-March that specifies differentiation air temperature field along latitude. Equation T=T(Long, Lat, Alt) adequately describes these processes. Thus the long term ranges of mean monthly air temperature in our data base are homogeneous and representative for climate conditions of Central Asia region. 
As a result of analogous analysis for regional version of three-factors equation P=P(Long, Lat, Alt) it was revealed that even for yearly values its coefficient of determination equaled only 0.23 and contributions of longitude, latitude and altitude were consequently 27.8%, 3.6% and 68.6%. This confirms once more significant spatial variability even yearly norm of precipitation and inefficiency of search the regional empirical formula in form of linear function of geographical coordinates and altitude. 
However utilization of our data base to obtain local dependences of precipitation from altitude and geographical coordinates made at once better estimations of homogeneity and representativeness for initial information. Coefficients determination of equation P=P(Long, Lat, Alt) being calculated separately for Chirchik, Naryn and Zeravshan river basins equaled consequently 0.700, 0.869 and 0.937. Many examples of similar dependences for Amudarya river basin could be found in (Resources …,1971). The listed results we consider as sufficient estimation of local homogeneity for precipitation in our data base. 
8. Reference characteristics of data base 
For user convenience Appendix 7 contents a set of reference characteristics for data base, meteorological stations and posts, and duration of ranges. 
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