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The aim of this paper is to describe the main climatic features of Afghanistan with 
special regard to its aridity and dryness. Up to 1939 there were no meteorological sta
tions in thi~ country but Kabul, so that the climate was almost unknown. 

In view of the importance of meteorological records, the Afghan Goverament decided in 
1939 to establish the first ten observatories in the country and charged the author with 
this task. Up to 1943 nine mete0rolo!1'ical stations were organized with the Central Hete
orological Observatory at I~abul as headquarters of the new Heteorological Service. Their 
series of records, except Kabul, are obviously too short to be a source for a climatologi
~al work. Some results, recently obtained, are however so interesting tllat it seemed to 
be useful to draw on their basis a brief sketch about the climatic peculiarities of this 
country. 

As the number of Afghan stations is deficient, we use also data of some Indian and 
Russian stations situated in the borderland, the records of which may giYe a picture of 
climatic conditions in the adjacent Afghan areas. 

CONTI NEN;y"ALITY 

Undoubtedly the continentality is the most gharacte0istic trait of the climat0 of 
Afghanistan. The country extends from lat. 30 N to 38 N and is distant · fP to 13 from 
the Arabian Sea. Owing to this situation the range of temperature variations · is con
siderable. 

Before discussing the continentality let us briefly describe the course of temperature 
at Kabul. Data indicated in Tab. 1 refE>r to the period of 13 years between 1923-32 and 
1940-44 

TABLE 1. TEMPERATURE REGIM~ AT KABUL · CENT I GRADE SCALE. 
1 II Ill IV v VI VII Vl II IX X XI Xll YEAR 

MEAN TEMP. -3.0 -1,4 7,0 13.2 17.3 21.7 24,4 23.3 18,0 11,6 5.8 0,5 11.5 
MEAN MAX. 3,4 5,0 13,9 20,5 25,1 30,0 32.3 31.8 27,4 22,1 15.7 7,5 19,6 
MEAN M.l N. -7,1 -6,6 1,0 5,7 8,5 10,5 14,0 13.6 7,7 3.3 -1,3 -3.8 3.8 
ABS. MA.X. 13.7 17,7 24,5 29,9 34,8 36,6 37,7 36,4 36.1 30.0 23w1 17,5 37.7 
ABS. MIN. -24,5 -25,8 -11,0 -3.3 0.2 2.6 6,2 4,1 -2,3 -7,4 -10, 4 -15,0 -25,8 

NUMBER OF DAYS 
TROPICAL DAYS - - - - 2,3 14,8 28,5 24,9 4,4 - - - 74,9 
SUMMER DAYS - - - 4,0 14,6 29,0 30,8 30.8 24.3 4,5 - - 138,0 
FROST DAYS 29,3 25,1 9,6 1,0 - - - - 0,5 6,0 19.7 27,9 119 , 1 
ICE DAYS 6,0 3,1 - - - - - - - - - 1, 1 10 , 2 

The continental character of the annual course of temperature at tha~ place is con
spicuous; c3he absolute limits of variations are so far 37,7°C and -25,8 C, thus the range 
being 63,5 C. Corresponding range for mean monthly temperature is 27,4 degrees centigrade. 

The number of days ,.;ith certain thermal properties deserve~ also some attention. About 
92$ of all days in July are tropical days (max. temp. over 30 Cl, nearly all days in July 
and August are summer days (max. temp. over 25°Cl. On the other hand 951 of January days 
at Kabul are frost days (minimum temp. below 0°Cl and 19% - ice days (maximum temp. below 
freezing pointl. This means that the great annual range of temperature is not accidental 
but it is an unalterable feature at Kabul. 

Great amplitudes of ten~erature variations are also found at Girishk. the extremes of 
which in 1944 were 45, 4°C and -9,0°C. The li.mits in other places are eTen wider. 

The highest temperature of 46°C 1115°F~ was -observed at Farah (lat. l2°24'N, long. 
62°06' E, H = 750 ml during tb~f.irst0 year of observations in 19J4. The corresponding 
lowest absolute minimum was -o·C 123 Fl and the annual range 51 ~ · 

On the contrary the lowest temperature occurs in the Pamirs. According to the records 
of the Ru~sian Obgervatory Pam~rski Post tBe abso6ute extremes w0re there: highest max-

. imum 28, 0 C 182, 4 Fl, lowest mtnimum -46, 7 C (- 52 Fl, range 7 4, 7 C. 
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The the r mal co nt inentality is not only ind irectly shown by the great amplitude of air 
temperature, but it can also be exactly calculated as a separate !actor. For this pur
pose we use the formula proposed by Professor W. Gorczynski: 

k = 1, 7 R cosec cP -20, 4 

were R is the mean annual te!l]Perature range, i.e. di!!erence betwe en the extreme monthly 
temperatures centigrade, and ~ - the latitude. The degree o! contine~tality k, com
puted in this wa~ is expressed in a scale where 0$ corresponds to a purely oceanic and 
100$ to the most continental climate o! Werkhoiansk in NE Siberi~ 

TABLE 2. DEGREE OF THERMAL CONTINENTALITY IN% 

MEAN TEMP. MEAN TEMP. DEGREE 
LA!~TUDE LONGITUDE ALTITUDE OF WARMEST OF COLDEST OF CONTI-

STATION A. METERS MONTH MONTH NENTALITY 
Kabul 34u.31 N 69°12 E 1799 24,4°C -J,0°C 62% 
Chitral .35 54 71 54 167.3 27,1 .3.2 49 
Parach i nar .33 54 70 07 1828 24,8 4,5 41 
Ghazni .3.3 .3.3 68 26 2218 2)..,4 -6,7 72 
Cha.rre:rr- .30 55 66 28 1.314 .31. 1 6,8 60 
Kandahar .31 .36 65 41 1044 .31. 5 5·, 6 64 
Girishk .31 48 64 .34 945 .33,5 8,4 61 
Nasratabad .31 01 61 .30 5.3.3 .32.7 8,1 61 
He rat .34 20 62 10 922 .30,7 2,1 66 
Kushka Post .35 17 62 16 6.35 28,0 1,2 58 
Te rrrez .37 1.3 67 15 302 .31.5 1,7 6.3 
Khorog .37 29 71 .32 2098 22,0 -7,5 62 
Pamirs k i Post .38 11 74 02 3653 1.3, 7 -17,2 65 

In Tab. 2 are given, !or 13 'stations, besides their geographical co-ordinates, the high
est and lowest monthly temperatures -and the corresponding degrees of continentality. As 
it may . be seen from this summary, the thermal continentality of Afghanistan proper varies 
but little with elevation, · and ranges between 41 and 72. It is well pronounced, particu
larly on the high plateau and in the high mountains, where it is about 70~ The Russian 
Turkestan IKushka Postl shows a little less 158~1 and the mountainous tract beyond the 
eastern · Afghan border still less 141$1. The latter low value o! continentality is. rather 
an exception since Parachinar is situated within the reach of the Indian monsoon which 
decreases the temperature range. 

· REGI~ OF PRECIP'ITATICl\1 

As the precipitation in Afghanistan was discussed in details in another paper of the 
author 1161, we will limit ourselves · to some general remarks only. It is necessary to 
quote, however, some selected data in order to be able to understand better the regime of 
precipitation in Afghanistan. 

It follows from tab. 3 that Afghanistan can be divided into two great parts: the moun
tainous NE Afghanistan with precipitation throughout the year and the wide plains of 
south:..western and northern province, for \vhich the rainless summer is characteristic. 
There exist no sharp bou!ldary between these !\oro areas, !or one may distinguish a track of 
land where occasional rainfalls occur in summer which usually is rainless. This area may 
be represented by Kabul, Jalalabad and even Kandahar and is limited to eastern region of 
the country. It will show a trans_itive character as concerns precipitation. 

TABLE .3. MEAN PRECIPITATION · IN AFGHAN'ISTAN AND BORDERLAND, : IN MM. 
NUMBER 

OF ' STATION I II Ill IV v VI VII VIII IX X XI . XII 
YEARS 
15 Pam i rs k i Post 8 3 2 .3 8 15 8 4 4 .3 2 2 
15 Khorog 33 18 30 22 24 13 5 1 2 1.3 34 24 
10 Chit ra 1 34 32 93 88 47 13 9 8 11 20 11 25 
25 Parach i nar 54 54 115 110 64 54 86 92 56 22 13 30 
16 Kabul 44 51 45 62 28 .3 4 9 2 13 5 34 

.3 Jalalabad .34 46 21 47 12 3 .3 9 2 2 1 5 
5 Kandahar 88 40 21 12 2 - 5 - - - 2 22 
4 Girishk 79 44 21 . 5 2 - - - - - 1 16 

20 Nushk i .35 .34 .34 13 3 - 1 2 - 3 4 2.3 
7 Mushk ichah 10 8 8 6 2 - - 1 - - 1 4 
9 Robat 15 20 25 12 1 - - - - 2 5 21 

25 Nasratabad 12 11 14 3 · 1 - - - • - 1 1 10 
4 He rat 66 35 .37 7 - - - - - - 16 40 

15 Kushka Post 31 57 80 18 1.3 - - - - - 18 42 
15 Termez , . 22 8 25 16 26 - - - - 2 8 8 

NOTE:, · The co-ordinates of s .~~tions not included in Tab. 2 are: Jalalabad: 34°J6'N, 
70°28 E, H = 595m. Nushki: 29 33•N, 66°02'E; H =· 106&11. · Mushkichah: . 2.9°0l•N, 62 26'E, 
H = 860m. Robat: 29° 49' N, 60°55 •E, H = 965m. . . . 
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FUrther divisions can be made with respect to the amount of precipitation. It follows 
from Table 3 that the Pamirs have precipitation less than 100 mm per annum with a maximum 
in June; Badakhshan (represented by Khorogl - r.:ore than 200 mm with a maximum in winter. 
Hindu Kush shows over 300 mm IChitrall, but the highest precipitation falls on the 
southern slopes of the Safed Koh or"White Hountains "!Parachinar 750 mml. A secondary 
maximum of rainfall at that place indicates the monsoon origin of summer rains. The 
Jalalabad Vale, protected by the surrounding mountains against the moisture bearing winds, 
shows scarce precipitation of less than 200 mm. The amount increases up to 300 mm in the 
direction of the upper Kabul. Kandahar and Girishk may represent the northern and Nusilki 
the southern border of Registan: precipitation is less than 200 mm with a practically 
rainless summer. The smallest annual precipitation of 40 - 53mm is found in Seistan. In 
the Herat province the amount increases to 200 mm and more but falls again in the Turkestan. 

Unfortunately we have no data for the central and northern part of Afghanistan. One ma y 
guess that the central highland will correspond to the Kabul type in the East and to the 
Herat type in the West; the higher parts - to the Hindu Kush type, and the highest regions 
of the Koh-i-Baba range - to the Pamir type. Heteorological stations, if established i-n 
future, shall be a useful contribution to the kno,.,ledge of climate of this hilly spot. 

PREC IP'ITAT ION VAR lABILITY 

As already mentioned, there occur in a part of Eastern Afghanistan occasional summe r 
rainfalls. These rains are due to an extension of monsoon currents which sometimes pro
ceed as far as the Paghman range, 30 km westwards of Kabul. These mountains, running al
most in parallel direction to the meridi~n and rising up to 4700 m above sea level, form a 
high barrier which is stemming the moist air masses and producing abundant condensation of 
water vapour. Then copious rains occur which sometimes reach the dimension of a "cloud
burst" This phenomenon which somewhat resembles the role of Himalaya in Northern India, 
is evident in table 4 where monthly absolute maxima and minima of precipitation are given 
for Kabul for a period of 16 years between 1923 and 1944. - It is worthwhile to mention 
that observations in 1923 and 1924 were executed by French geographer ~ Furon 141, and 
in _ the period 1924-32 a private station was established and directed by W. Iv~n 171. The 
records from these stations have been added to the recent series 1940-44 obtained under 
the author's supervision. 

- TABLE 4. MONTHLY AND' ANNUAL MAXIMA' AND MINIMA OF PRECIP 'ITATION -AT 
KABUL- ( 16 YEARS.' SER'I ES)' IN t-.M. 

• I ~ I I . Ill IV v VI VII VI II · I X ' X IX XII YEAR 
Max. 127 101 106 115 87 1.3 19 100 10 80 26 80 ll-98 
Min. 1lJ. 21 11 6 lj. 0 0 0 0 0 0 0 207 

Particularly worth mentioning is the precipitation in August when usually there is no 
rainfall, but once lin August 19231 a single rain of 100 mm occurred. On the other hand, 
there may happen seven rainless months at Kabul. 

The variability coefficient, i.e. the ratio of annual precipitation of the rainiest and 
driest year, is equal to 2, 4 for .Kabul, but . it is much greater in the lblssian and Chinese 
Turkestan !Hargelan 4, Irkeshtam 71. Probably it will be also great enough in the Afghan 
Turkestan. This feature indicates that there happen years with such scarce precipitation 
that the agriculture of that .region may. be considerably affected, · since its crops depends 
entirely upon irrigation. Still g_reater {about 81 is this ratio for Seistan, but the situ-
ation is not so bad there, being secured by waters of the llelmand ri~er and the Hamun Lake. 

The variability of precipitation points out i -ts origin as well. One can say that, · while 
summer rains in the Eastern Afghanistan nearly ahmys derive from monsoon streams, the win 
ter and spring precipitation is in the principle of a continental character. It seems to 
be in relation with depressions which derive mostly from the Mediterranean and advance 
through Iran towards Afghanistan and NW-India. . Hence one cannot draw a sharp boundary be
tween the rainy regions of this country, ·for they are shifting to and fro, depending upon 
the origin of the moist air. 

The instability of -climatic conditions is also well pronounced in the snow precipitation. 
The 13 years' Kabul observations show that the first snm., falls between 28 October and 23 
December, the last one between 18 February and 29 Hay. The time limits of snowfalls are 
then very large, and particularly surprising is the date of 29th Nay {see the author ' s 
paper, ref. 161. But the most drastic phenomenon in this respect was recorded by F.~· 
Hartin ,.,ho mentions (9) that in the winter of 1901/02 no snow fell at I abul during the 
whole cold season and that similar phenomenon occurred about 12 year~ before. 

Such great variability of winter precipitation can only be explained by the peculiar 
situation of the Kabuf City, placed between the hot Jalalabad valley and the high Pag hman 
Mountains. Perhaps it may be worthwhile to mention that already the King Babur in his 
diary emphasized in 1504 the "delightful air" of Kabul and the ex:.: eptional position of this 
place, the "warm and cold districts !of which) are close by e ac h other. Fran Ka bul you may 
in a single day go to a place where snow never falls and in the space o f two hours you ma y 
reach a spot. where snmi lies always ... "!11. To this interesting statement one may add that 
it is the ve'ry position of Kabul which causes such peculiar variety o i climatic conditions 
observed at thi~ p~ace. 
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ARIDITY 

The few remarks about continentality and precipitation, given above, are sufficient to 
show, how intricate the climatic relations are in Afghanistan. 

There were many endeavours to resolve the problem of representation of a climate and to 
express both the thermal conditions and precipitation by means of a single factor properly 
defined. Such factor has been recently introduced by Professor Gorczytiski, viz . the 
aridity fac tor · !Sl . 

Taking into consideration certain corrections we may express this factor by the general 
formula 

· A 

\'fhere cosec¢ is a latitude factor, R is the range of temperature,. i.e. the difference be
tween the mean monthly temperature of the warmest and coldest month, 

p = I,;. - In 
I m 

is the precipitation ratio defined as difference bet\'t'een the annual totals of precipi ta
tion ~f wettest II l and driest year !Ial in a 50 years' series, divided by the average 
annual precipitatiBn I~ The coefficient 1/3 (for temperature expressed in centigrade 
scale) is so ~dopted as to give for the upper limit of the aridity factor 100~ which 
approximately corresponds · to extreme desert cl~n~te as it is on the Sahara desert. · The 
zero of . this scale corresponds to an extremely wet climate. 

If th~ series of precipitation · records is less or longer than 50 years, the factor 
1 ± k is· to be applied to reduce the rough value of the precipitation ratio to the 
normat period of 50 years. The second term 1 + k is to be added when, instead of one 
maximum and one minimum, three pairs of successi~e extremes are used. The values of 
k and,kb, expressed in percent, were calculated by Dr. NcEwen !3) and are found in 
~rczynsxi' s paper as well ( 5) . . 

To ~llnstrate the manner, in which the aridity factor is determined, let us quote here, 
as an example, its calculation for Kabul. 

KABUL~ ¢ = 34, 5° ( 15 ye~rs' series) 
Latitude factor: cosec~= 1,766. 
Highest monthly mean temp. 24, 4°C. · 
Lowest monthly mean temp._ -3,0

0 Temperature range R - . 27, 4 C 
Three consecutive highest annual precipitations: 

498,4; 370,0; g67,6; mean 412,0 mm. 
Three consecutive lowest annual preeipitations: 

207, 3; 211, 0; 228, 4; mean 215, 6 nm. 
Mean annual precipitation 30Q,O nm. 
Precipitation ratio: 196,3: 300- 0,655 . 
Reduction factor 1 + k for period of 50 years: 1, 36. 
Reduction factor l + k~, precipitation ratio being computed from three 

1 extremes: 1, 24 _ 
Aridity factor: 3. 1, 766 . 27,4. 0, 655 . 1, 36. 1,24- 1~ 

As it is seen the aridity factor is a well defined magnitude, though perhaps a little 
comp1 icated. Horeover it requires a long series of observations, . usually of 50 years. 

I 

To !acili tate somewhat the calculation, Gorczynski recently worked over a simplified 
method, in which the precipitation ratio is expressed as a function of normal annual 
precipitation. This function may be represented . eitiler by a simple empirical formula or 
in the form of a table of numeri<;:al data. The aut i10r has received information concerning 
this simplified method in Gorczynski's personal letter, for which he is greatly indebted. 

Although this simplification is not without influence upon the exactness of the result, 
it is very useful for an approximate determination of aridity in cases where short series 
of records do not allow the calculation in the proper wa~ 
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TABLE 5. ARIDITY FACTOR IN AFGHANISTAN AND ADJACENT REGIONS 
~ 

PREC. '; TEMP. ARI- ::I TEMP. PREC I Po ARI-
' STATION RA~GE RATIO DITY 

(.) 

STATION RA~GE · RATIO OITY (.) 

R C p A% ~ R C p A% ~ u u 

Kabul " 27,4 1,11 18 s Gir ishk""'" 25 , 1 1,58 25* s 
Jalalabad ,. (24,0) 1,48 21* s Husse i nabad 23.6 3.·2 45* G 
Peshawar 22;,6 1;68 21 s Nas ratabad"" 24,6 3.23 51* s 
Rawa 1 pi rd i 22.3 1,4 18* G Herat ,. / 27,6 1.44 24* s 
Para~hi nar/ 20 . 3 0,75 9 s Kushka Post 26,8 1,4 22 G 
F. Sar'iderran 23.0 1 , 24 18* s Meshed 25,0 1,54 21 G 
Mul tan 21,9 1,5 22* G Ba i ram Ali 29.5 1,6 26 G 
Hyderabad (S) 16 , 5 2,6 32 G Kerk i ,. 28,1 1,9 29 G 
Jacobabad 22,5 2, 4 38* G Termez ,. 29,8 1,2 20 G 
Quetta 21,7 1,9 27 G Khorog .r. . 29,5 1,2 19 G 
Charran "" 24,3 1,49 24 s Pam i rs k i Post 30,9 1,4 23 s 
Kardahar ./ (25,9) 1. 46 24* s Chitral " 23.9 0,99 13 s 
Kalat (Bal.} 20,5 1,8 27 G orosh"' 25,1 1,08 15* ~ s 

As" it follows !rom the tabulated data, the aridity factor within the country is com
prised between 18$ !Kabul) and 25$ !Girishkl, but· in the adjacent areas its variations 
are much greater !Parachinar 9$, Persian Seistan 51$). 

The obtained figures become particular,ly instructive when applied to the decirml sys
tem of world clima. tes designed bY Gorczyns~i and will be discussed below·. 

DRYNESS 

As Afghanistan is mostly an arid land, therefore the study of its dryness is o! special 
importance. However there exists no generally accepted !actor for expression of dryness, 
because it may be well represented by humidity, relative or absolute. In the first case 
one may say that the relative dryness of air is the complement of relative humidity to 
100$. Some authors, and two Polish climatologists the late R. Herecki and D. 
Sz1ffikiewicz among the~ stressed the importance of the saturation deficit as a physio
logical and ecological factor in the human and plant life respectivel~ In this case 
the saturation deficit would be directly a measure of dryness of the air. Let us discuss 
briefly these !actors here. · 

TABLE 6. MEA~ RELATIVE HU\11D 'ITY IN ~-

. I II Ill IV i V VI · VII V Ill IX X XI XII YEAR 

Kabul 72 69 60 57 49 35 35 39 39 47 51 65 51 
Girishk 73 62 49 41 31 24 28 30 31 39 48 64 43 
He rat 68 63 61 54 44 34 24 25 27 43 58 71 48 
Kerki 80 73 66 62 53 49 52 52 57 64 69 73 63 
Pami rski Post 62 . 59 53 47 47 45 42 ~2 39 48 54 57 49 

Instead of the sugges t'ed dryness values !or 100 - Hl we give in table 6 the usual 
humidity data !Hl for three Afghan and two Russian stations. on·e should add that the 
Kabul figures refer only to the periq.d 1940-44 because earlier results !7) · fire nHt trusth 
worthy. As the Afghan observations were carried out three times a day at 7 , 13 and 21 , 
therefore their mean values are directly comparable with the Russian data. 

The inspection of the mentioned table shmis a very lm., relative humidity at all places 
but Kerki, and particularly lo1., in the summer half-year, what is · in contrast with India, 
where July and August are the most humid months. Horeover all these values are mu<;:h 
lower than those observed in Europe including Italy and Spain. 

Especially interesting are the lowest values of relative humidity because they show 
ho1., vf!ry dry the air may ·appear in Afghanistan under certain conditions. 

TABLE 7 . LOWEST ABSOLUTE M INI~.A OF· RELAT'IVE" HUMID.ITY IN % 

NUMBER 
OF YEARS . I II Ill IV v VI VII V Ill IX X XI X II 

Kabul 5 17 13 16 14 13 10 10 10 . a· a• 9 17 
G i ri shk 4 27 19 8 9 8 s• 9 8 8 11 8 17 
He rat 3 20 17 14 15 17 14 9 a• 10 10 13 19 

As it will be seen, a short period of 5 and even 3 years -seems to be sufficient for 
the occurrence of exceedin~ly low humidity of 8$ at Kabul and Herat for several times. 
Still. lesser humidity of 6.o t'l'a s twice observed at KaBdaha r in 19 44. The lowest value 
of 5% 1¥as recorded at Girishk in Nid-June 1944 at 21 when a NE-wind of · 4 m/sec was 
blol'l'ing at a temperature of 34, 7°C. Thi s points out an adiabatic drying of the air 
flow~ng down from the moun.tains . of the Ce!ltraf. r_egion to their, foreland. . 

- 5 -
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Still less the humidity must have been in the southern strip of the country nearh the 
Baluchistan frontier, where a mean monthly humidity of 7$ (seven) wa~ found for 17 
( 5 p.m.) in June, August 1943 and April 1944 at Nokkundi ( Lat. = 28 49' N, · Long. = 62°46' El. 
On the other band Nasratabad in Seis tan, which has equally scant precipitation, shows 
greater relative humidity owing to its situation near the Hamun Lake (the mean annual 
humidity in 1943 was: at Nokkundi 23$, at Nasratabad 41$). 

It is worth mentioning that the extreme dryness of the surrounding air produces re
markable electrical phenomena owing to a quasi perfect insulation of the respective ob
jects. So the brushing of hair is accompanied by crackles and sparks and by charging 
the comb with electricity, women's hair stand out straight from one another, mutually re
pulSed. Likewise a sheet of paper when stroked with a back of the hand, is attracted by 
the table plate and behaves as if it were fixed to it. As found by the author, panes of 
voltmeters and other similar instruments, when rubbed with fingers, attract the pointers 
and displace them from normal positions. Sparks, when one walked across a room in the 
dark, dragging the feet along the carpets, were also observed by ~A. Martin 191. 

In view of the high degree of dryness, the saturation deficit presents similar results. 
The mean saturation deficit in summer at Kabul is twice as great as the actual water va
pour pressure (tab. 81, about thrice- at Kandahar lin June) and nearly five times as 
great at Girishk, where it reaches 30 mm in June. No such values occur in Europe where 
in the month of July in SE Spain the highest saturation deficit is at most half as, great 
(i.e. it equals about 15mml. 

TABLE 8. WATER VAPOUR PRESSURE AND SATURATION DEFICIT IN MM. 

I II Ill IV v VI VII ' VIII '' IX X XI XII 

Kabul (rrean) 
water vap. press. 2.6 3,0 4,6 6,2 7,4 6,8 8.0 8,2 5,6 4,6 3,4 3.2 
Satur . def 1c it . 0, 7 1,5 3.2 5,0 8,0 12,9 15,7 13,7 9,7 6,0 3.8 1,8 

Karrlahar 1944 ' 
water vap.press. 4, 7 5,1 6,1 6,8 8, 7 . 8,2 11,9 11,0 6,7 5,5 4,4 4,1 
satur. deficit 2,8 3,4 6,7 10,6 16,2 ~ 22,8 20,6 14,6 9.4 6·,3 2,7 

Girishk 1944 
water vap. press. 5,9 4,9 6_,3 6,4 7,9 6,2 9,5 9,3 5,5 5,4 5,6 5,0 
Satur. deficit 2,4 4,5 7,5 12,7 16,9 ~ 29,3 23,1 16,0 9,8 5,3 1.5 

The high values of saturation deficit and correspondingly low water vapour pressures 
are highly desirable by the human body, especially during hot summer days. Let us take 
also into consideration the physiological deficit, i.e. the saturation deficit determined 
against 46 mm which corresponds to the temperature of 36.6 C of the human body. This 
deficit varies between 43 mm in l·rinter and 38 mm in summer at Kabul and bet11een 41 and 
36,5 mm at Girishk. Thus the direct influence of the burning heat at the latter place 
is partly relieved by the great dryness of the air, allowing adequate cooling of the 
body by perspiration. 

Quite different conditions are in the neighbouring India where small saturation deficit 
prevails. So e. g. at Lahore the saturation deficit at the same time (July) w·as 12 nm only, 
that is to say 2~ tin1es less than at Girishk, and the physiological saturation deficit 
24, 5 mm only, i.e. 12 mm less. That is why the damp air is sultry and oppressive in 
India, exhausting the man's ability to resist hot \'leather. 

The high saturation deficit in Afghanistan 'is equally important for vegetation but in 
a different sense. The greater the saturation deficit, the more water lose the plants, 
what leads them ultimately to witherinrr and drying up. This is because of evaporation 
which is approximately proportional to the saturation deficit. This effect is still ag
gravated by the direct action of wind which considerably increases the losses of wate~ 
That is why Szymkiewicz and other scholars emphasized the great importance of evaporation 
for the plant's life and devoted much attention to this climatic factor !17) · 

As concerns Afghanistan the first study on evaporatioii capacity \·Tas published by the 
author in 1941 ( 15). He found that the present formulae for calculation of evaporation do 
not furnish comparable figures with the recorded values owing to great temperature. range 
and dryness; for this reason he applied a somelvhat modified formula which may be ·used in 
both arid and continental areas. The principal change consists in putting the evaporation 
as being proportional to the 0,7 power of saturation deficit, instead of the first power, 
as it was admitted till now. 

In another paper -( 161 the author elaborated the results of last determinations of 
evaporation in Afghanistan. To avoid repetition we quote here only the annual totals 
which have been fo·und either by direct observation !Wild ' s ~round pan) or by calculation; 
the latter are marked by an asterisk. One should also ment1on that the Kabul series 
corresponds to a period of 5 years, while the data of other stations refer to the 1944 
year only. · 
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The annual totals of evaporation capacity lor the so-called "possible~ evaporatio~l, 
expressed · in mm, are then: 

Kabul 2166, Paghman 1551, Jalalabad 3005., Gardez 2344, Kandahar 2933, Girishk 3856, 
He rat 3838 •. 

These figures demand some explanation, Kabul and Gardez { 33° 36' N, 69°07' E, · 2290 ·ml 
owe their relatively considerable values t8 the high temperature and dryness in the 
summer period. Evaporation at Paghman 134 33'N, 68°59 ' E, 2270 ml is much smaller be
cause of its position on foothills of the Paghman Mountains, moist and protected against 
wind. At Jalalabad and Kandahar evaporation is about 3 thousand mm owing to their high 
temperatures (maximum temp. at Jalalabad in 1944 45, 5°C, at Kandahar 43, 3°Cl. But partic
ularly high values occur at Girishk and Herat: at Girishk because of exceedingly great 
dryness of the air, at Herat -chiefly due to the strong, hot and dry "wind of 120 days" 
which blows there from the end of Hay up to September, considerably increasing losses of 
water by evaporation. This gale is blowing from the Herat district up to Seistan so that 
the whole tract between these two regions is strongly influenced by its desiccative ac
tion. Thus, investigating evaporation, one obtains an advantageous factor which expresses 
in a natural way the joint influence of temperature, dryness and wind upon water llakes, 
rivers, canals) and water containing bodieJ; (plants, ground a. o. l. That is why evapora
tion is not only an important factor for many technical and economical problems as 
reservoirs and irrigation canals, but it is also a particularly useful mean · for climatic 
estimates .of a region especially as the dryness is concerned. 

I 

GORCZYNSKI'S CLIMATOLOGICAL DEFINITION OF ' STEPPE .AND DESERT' CL'It.1ATE 

· Before proceeding · to apply evaporation as a climatic factor, let us return to the 
problem of aridity. Its importance i~ Climatology may be seen in defining · the steppe and 
desert climates. According to · Gorczynski's decimal system of climates 16), tile aridity 
less than 20$ denotes, besides other conditions, a moderate climate; · arigity values be-

. tween 20$ and 40$ (and average temperature of the coldest month above -5 Cl distinguish 
steppe climate. Furthermore, a desert climate is characterized by the ar~di ty factor 
higher than 40$, the thermal conditions being equal. In that way, Gorczynski determined 
the arid climates and, on the basis of extensive investigations, designed maps of aridity 
and of climatic divisions for the whole world. 

Returning to table 5, one may say that, according to the aridity factors found in 
Kabul and Jalalabad, both places are on the border between a moderate and steppe climate 
and that the · Southern Afghanistan has a steppe climate: the same may be said for Turkestan. 
But · Seistan shows typical desert values INasratabad 51$! ). On the other hand, Hindu Kush 
and mountains along the eastern border of the country would have a moderate climate. 

As compared with geographical features, one can state in general .a satisfactory cor
relation between the kind of climate, defined on the above basis, and the geographical 
characteristics. 

There are .however some exceptions lfhich are worth discussing. For example Girishk, 
which according to the aridity factor of 25~ should have a s~eppe climat~ actually it 
is a desert deprived of vegetation, except the flooded banks of the Helmand river. As 
Blanchard writes, the desert extends from the Kain Hts. lin E I ran) up to Nushki through 
the whole South._Western Afghanistan where "mo~n desolate and frightful tracts" may be 
found I 2). 

Similarly for Bikaner {Raj pu tana, India) an app.roximate aridity· factor of 16$ was 
found, which qualifies ifs clim~te as a moderate one. But Bikaner lies on the very · 
border of the Thar and therefore should have a steppe climate with an aridity between 
20 and 40. -Likewise Te.rmez shows only 20$ of aridity, though it is situated on the 
bare sands of the Amu Daria, shovrn on geo-botanical and soil maps as a desert I 20) . 

Other examples could also be mentioned in which the aridity factor seems to be too 
high; so Jaipur {28%) and Ahmadabad 129$), both in India, appear to have a steppe climate, 
though actually they are surrounded by an open jungle which indicates a moderate type. 

NEW DEFINITION OF STEPPE· AND DESERT' CLIMATES . 

These discrepancies, although small and not frequent, incline us to discuss once agaic 
the definition of arid climates and to check the applicability of the aridity factor for 
their classifi~ation. 

The aridity factor, being based on the temperature range, precipitation and latitude, 
expresses the combined e!!ect of thermal continentality and rainfall variability. In 
troduct ion of this fa c tor into Climatology is a great s t ep forwards in the dete~ina tion 
of certain climatic peculiarities by means of a matherre..tical formula and numbers. This 
is undoubtedly Gorczynski 1 s great scientific merit. 
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However, adopting such definition, one admi ts tacitly that hot deserts are in intimate 
connect ion with big h temperature range and considerable "precipitation ratio" only. We 
purposely avoid the expression that deserts are due to the mentioned climatic factors, 
because the problem of relationship between desert and climate is not so simple as it 
seems to be for the first sight. Indeed some geographers admit that desert is exclusively 
a function o! climate; but others are of opinion that it is formed by climate only to a 
certain degree. So Rickmer Rickmers in his book about Turkestan 112) expresses his view 
(see Appendix entitled: "Climate as cause and effect") that sometimes a desert spreads 
through its own force" and that only one half of climate is responsible for making a desert, 
the other hal! being "home made or worked out by the formation of the region itself". 

But even i! we conceive that a desert is made by a desert climate, we must take into 
consideration all the desert making factors, not confining ourselves merely to continental
ity and precipitation. 

To be clear let us Cluote the usual de!ini tion of a desert. From a geographical stand
point a hot desert is an inhabited region bare of vegetation owing to the insufficient 
r&infall. Likewise according to E. de Hartonne I 10) the "general law" of a desert is the 
"rarityand inconstancy of precipitation". Hence the scarcity and variability of rainfall 
is admitted as the principal climatic factor owing to which desert is formed. 

However such definition seems to be too narrow. It is by far thinkable that deserts are 
also due to great air dryness, strong aeolic action or an excessive evaporation. Each of 
these factors exerts a desiccative action in a large scale. Indeed the South - Western and 
Western Afghanistan is a typical example of a country, the desert landscape of which is 
done rather to the action of the \vind of 120 days than to the scarcity of precipitation 
which amounts in this case to 200~ 

Thus it seems us advisable to define a desert climate so that not only continentality 
and rainfall variability, but also direct meteorological !actors, as dryness, wind and 
evaporation, could be taken into considerat·ion. As dryness and wind influence are satis
factorily expressed by the amount of evaporation, therefore the task of defining a desert 
climate will be fulfilled by combining precipitation with the evaporation capacity. 

To sum up briefly we consider the ratio of evaporation capacity to the average precipi-
tation as a new climatic factor and call it as a dryness index. The greater the evapora
tion (due to high temperature, low humidity or wind action), the higher the dryness inde~ 
the scarcer the rainfall, the greater the dryness index as well. In this way different 
values of this ratio may determine different kinds o! arid climates, because it is evident 
that only to a certain excess of ·evaporation over precipitation the steppe vegetation may 
exist; if this excess exceeds a certain limit, the steppe vegetation ceases to exist and 
the region becomes a desert. · 

According to data which are available at Kabul, the author distinguishes three kinds of . 
climates as follows: 

11 Group of moderate climates ltype 7): dryness index less than 6, 
Group of arid climates: 

2) Steppe climate (type 4): dryness index between 6 and 20. 
3) Desert climate (type 3): dryness index over 20. 

1 
The temperature limitations remain the same as ig the Gorczynski's classification, i.e. 

the average temperature of coldest month being -5 C and for arid climates with mild \vinter 
(types 3 , 4 ) and madera te types 5 and 6, 8°C 

0 0 
The new definitions of arid, or rather dry clw1ates, see~ to have some advantages com

pared with the aridity factor: 
ll The dryness index is a simple climatic factor and is easier to be determined as com

pared to the aridit~ 
2) The calculation of the dryness index does not reCiuire many years of observation as 

it is the case of the aridity factor; on the cant rary, it can be determined for short 
periods consecutively, showing interesting fLuctuations of climate. 

3) Besides prec ipi tat ion, it expresses other "desert making factors" as dryness, -\find 
and evaporation which are not represented in the aridity factor. 

The objection that there may be not many evaporation data available, is not serious, 
since evaporation capacity may be easily calculated by a formula from temperature, humidity 
and wind velocit~ · 

Another objection may be raised that the evaporation data are not comparable in the same 
degree as rainfall values. Several different methods of evaporation measurements are used 
indeed, but if we exclude observations executed by means of floating pans for hydrologic 
purposes and confine ourselves to pans set over the ground, then the differences will not 
be too great. One should also hope that sooner or later the methods of determinat1on of 
evaporation will be standardized to a certain degree. 

In table 9 the author tried to accumulate available data both for the dryness index and 
aridity factor for the sake o! their comparison. The numerical"data for precipitation were 
compiled from various sources, the evaporation for Indian stations from a paper by Raman 
and Satakopan Ill), and for Australia from Taylor's mono&raphy llBl. The aridity figures 
o! the last column have been calculated either by Gorczynski or by the author himself (see 
also table 5). As previously, the asterisk denotes values computed by simplified method 
from the average rainfall. 
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TABLE 9. EVAPORATION, RAINFALL , DRYNESS : INDEX AND AR iDITY. 

EVAPOR. MEAN . DRYNESS ARIDITY 

·c/J A. STATION · CAPACITY PREC IP1T. : INDEX · FACTOR 

Enm Pnm D -· ·~E~ . A% 
p 

M 0 D E R A T E C L· I M A T E s 
south ASia (Afghan is tan and India) 

18?9N 72,8E Borrbay 2100 189~ 1.1 5 
22.5 88,4 Cal cutta 1133 1588 o·. 7 9 
12.9 77,5 Bang a 1 ore 1656 898 1,8 11 
25,6 83 . 2 Pat na 1832 1231 1,5 14 
33 . 6 73.1 Rawa 1 pi nd i 1775 882 2,0 18* 
21.2 79 ,1 Na1 pu r 2750 1244 . 2. 2 15 
25.3 81 , 9 Al ahabad 2484 992 2,5 15 
34,5 69,0 Paghrran 1551 (511) 3.0 15* 
27,2 78 , 1 Agra 2822 683 . 4,1 13* 
23 , 0 72,5 Ahrradabad 2940 732 4,0 29 
26,9 75 , 8 Jaipur 2842 614 4,6 28 
31 . 6 74,4 laho re 1870 344 5,4 20 
24,2 72.0 Dee sa 3790 627 6,0 11* 
34.5 69 , 2 Kabul 2166 300 7,2 18 

Europe, N-Arrer ica, Austra 1 ia 
48 , 9N 2,4E Paris 741 622 1,2 4 
51, 1N 13 , 7E Dresden 381 667 0,6 6 ' 
46, 5N 6,6E Lausanne 738 1075 0~ 7 8 
33,9S 151,0E · Sydney 1200 1217 1,0 7 
34.9S 138,9E Adelaide 1370 537 . 2~ 5 6 
42 , 4N 71, 1W Boston, U.S. A. 990 l104 0,9 11 
41,8N 12,5E Roma 2462 830 3,0 11 
32, 8N 117, 1W San Diego, Ca 1. 965 244 4,0 11 
39,7N 105,0W Denver , Col a. 1753 363 4,8 14 
46,3N 48,0E Astrakhan 759 162 4,7 20 

S T E P P E C L I M A T E S 
south Asia (Afghan istan , India and U.S.S.R.) 

40,4N ,..... 71, 8E Fergana 1195 171 7,0 25 
30 , 2 67,0 Que t ta 1812 248 7,3 27 . 
26,8 88,7 D. I , Khan 1817 231 7,9 22* 
28,0 73 . 2 Bikaner 3612 300 11,8 16* 
30,2 ' 71.5 Multan 2188 183 t2 ·, 0 22* 
31,6 65,7 Kandahar 2933 192 15;3 24* 
24;8 67;1 Karachi 2330 192 12,1 33 
34,4 70,5 Jalalabad 3005 185 16,2 21* 
34,8 62,2 He rat 3838 201 19,1 24* 
25,4 68,4 Hyde r'abad, S i nd 3726 181 20., 6 . 33 

N-Arre rica, Australia 
36.7N 119, 7\'/ Fresno, Ca 1. 1677 246 6,8 17 
32,0S 141,5E Broken Hi 11 2200 247 8,9 14 
20,9S 119,7E Marble Bar 2930 330 8,9 28 
23,7S 133,9E A 1 ice Springs 2470 276 8,9 34 

D E S E R T C L I M A'- T E S 
31 ,8N 64,6E Girishk, Afgh. 3856 168 23 25* 
28,3N 68,5E Jacobabad, India 2634 94 28 38* 
33,0N 115, 6W Brawl? y, Ca 1. USA . 2630 . (100) 26 46 
42,4N 59,4E N u k us , U. S. S. R. 2320 86 27 42* 
41,3N 61, 1E Turt kul, u.s. s. R. 2950 82 36 28 
32, 7N 114,6W Yurra,Ariz., USA 2440 85 ' 29 36* 
32,6N 114, 7W Yurm, desert 3120 71 44 40 
33,7N 116,2W . Indio, Cal. USA 3030 71 43 33 
33,1JN 115, ow sterling, Cal. 3190 56 57 42 
24,0N 32, 9E Aswan, Egypt 3740 1 v . high 97 

The inspection of both last columns of Table 9 shows iri general a good agreement of 
the dryness index and aridit~ but one cannot say there is a complete correlation between 
these two quantities. Plotted on a graph the points of· interdependence are close enough 

. for moderate climates but somewhat dispersed for the arid ones. Undoubtedly more data 
will enable the determination of relationship between the dryness index and aridity. 
Heanwhile the function D = f(al seems to be of second degree (parabola) at least for 
values of D and A below 50. 
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To illustrate some inconsistencies two extreme cases may be quoted: Ahmadabad IIndia) 
has a dryness index of 4 and TUrtkul (formerl y Petro- Alexandrovskl, USS~ 36, ' though 
both show the same aridity o! 29 $; on the other hand , Ahmadabad and San Diego, Cal., have 
equal dryness index 4, but quite different aridity factors 29 and 11 respectively. Let 
us discuss some cases of discordance in the light of geograp hical situation of the places 
in question. 

So Jaipur and Ahn~dabad, having dryness index less than 6, are classed in the group of 
moderate climates. Both are situated in an open jungle, therefore their climate canno t 
be o! steppe as the aridity factor shows. 

Deesa is at the limit of the madera te climate but the aridity does not mark it. Ac 
tually this place is found in a jungle that has no distinct geographical features, being 
surrounded by steppe from one side and monsoon woodland from the other. 

IBikaner lies just in the peripheral area of the Thar which is called the "Indian 
Desert". According to geographers the Thar is not a desert but an arid steppe ( 13l ; thus 
the dryness index properly denotes its climate, while the aridity factor being too s~ll. 

Broken Hill, N. S. Wales, has a steppe climate (see ref. 18l and the dryness index ex
presses it correctly, but its aridity is too low. 

Marble Bar and Alice Springs are classified as having steppe cllinate both on the basis 
of dryness and aridity ·!actors. But according to Koppen's classification they belong to 
a desert climate ( 181. These two stations however are located in a region, which on 
vegetation maps is classed as seasonal grassland. So it gives evidence that in this case 
Gorczynski's and the author determinations of their climate are more accurate than 
Koppen's. 

Some small discrepancies between the dryness index and and aridity are made manifest 
when places lie on the very border o! two climatic regions; consequently such localities 
apparently seem to belong to two different types of climate. This is the case of Kabul, 
Hyderabad (Sl, Fresno and some examples cited above. Of course one should not· be too 
rigorous in such circumstances and admit the geographically justified type. 

I 

As concerns desert climates, there are also differences in some cases. For Girishk 
t ·he aridity seems to be too low, but the series of observations is very short and further 
records must clear up this question. As to Turtkul it is situated just on the border of 
the Kizil Kum desert, so the dryness index classes its climate better than the aridity 
factor, according to which it should be a steppe. 

Indio, Calif., shows also a deviation. It lies in an arid land for which creosote 
shrub (yucca) is characteristic. The high dryness index indicates a desert climate, but 
aridity !actor a steppe climate. The first estimate seems to be nearer. 

It we examine again the graph of the !unction D = f(al, it lends us to the conclusion 
that better results would be obtained if instead of 40$, the aridity of 35$ would be 
accepted as a limit between steppe and desert climates. 

Aswan is the extreme case of an "absolute desert" for which the dryness index is ex
tremely high and the aridity factor nearly 100%. Naturally one should, not expect that 
a limit for aridity will be exactly 100% and that the corresponding dryness index in
finitely large then. In Ha thema tics it should be so, but both dryness index and ar~ di ty 
!actor are not abstract magnitudes, being rather empirical expressions of some climatic 
properties. Hence one should not be surprised if the aridity will exceed 100$ for some 
extreme desert conditions, as it does for In Salah, Sahara (5lf and if dryness will not 
be infinite. · · 

In any case we consider the dryness index as a useful factor for defining dry climates 
independently of the aridity, which describes them in a different \tay. Both methods may 
complete and check each other and may be successfully applied wherever climate is geo-. 
graphically undefined. 

CLIMATIC 0 IV IS IONS OF AFGHAN. I STAN 

Before proceeding to determine climanc provinces o! this country let us quote some 
earlier opinions in this respect. Some hints might be obtained from general climatic maps 
of the world, however with the reservation that the picture will be too generalized and 
may not express the intentions of the authors concerne.d. 

We begin with the ~p of climates of the world elaborated by E. de ~~rtomne and pub 
lished in his 11 Physical Geography" in 1925 (10). According to this author the area oc
cupied by Afghanistan has several types of climates. The Pamirs are _marked· as having 
alpine climate H1 (group of cold clinutesl, the Easte rn and South-Eastern Afghanistan 
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the Punjab monsoon climate B7; the south - western and north- we stern part of the country -
the Aralian climate F1 belonging to cold desert climates; and finally the central hilly 
area and Hindu Kush - the !Syrian) steppe climate c4 o! the Hediterranean group. 

This division is ·somewhat difficult to accept, since the different types of ·climates 
are rather qualitatively described than defined. According to the au thor's opinion, the 
alpine climate must be admitted not only for the Pamirs, but for the central mountainous 
region as well where the tops of Koh -· i-Baba overpass 5000 m altitude. Similarly · it may 
hardly be accepted the assumption of a cold desert climate for the Southern Afghanistan 
where temperature in the winter falls only a little below the freezing point. Moreover 
the Afghan Turkestan is rather a steppe than a desert. Of course, the scale of the map 
( 1: 100 million) is inadequate for getting details. · 

According to Koppen's classification 18) the central part of Afghanistan has a cold 
climate _with moist winter !Dfb type), the. SE and E strip - dry desert clima te (type BWd, 
and the whole rest of the country - dry cold steppe climate (annual average temperature 
below 18°Cl with a summer drought (type BSksl. The Pamirs would have a polar climate. 
The general outlines of this division are correct, but the extension of dry desert cli
mate from SW Afghanistan up to Gardez is exaggerated, as well as the inclusion of the 
mountainous Badakhshan . (with snow clad su!TI11its overpassing 5500 _ml into the d~y st_eppe 
area. 

As conce~s · Afghanistan quite erratic picture · is obtained from Thornthwai te' s map of 
climates 119i because the most part of the country, the central hilly part. including, is 
attached to the semiarid mesothermal clima'te zone with deficient rainfall in all seasons, 
while the whole Eastern Afghanistan is marked as · hav~ng climate of the Siberian "taiga", 
though in reality monsoon rainfalls occur in\ that region. 

On the contrary Trewartha' s map of liorld climates 1201, although considerably simpli
fied for teaching purposes, represents much b~tter the climatic pr()vinces of Afghanista!l, 
dist inguis bing: 

1) climate of highlands !type Hl in the ·Pamirs, Hindu Kush and Badakhshan; 

2) dry clinmte of middle latitude steppes !type 4b) involving the gr~ater part of the 
conn try, . and 

3) dry climate of middle latitude deserts !type 4al in the.southern and south-western 
region <Regis tan, Hargo Desert, Khash Desert and Seis tan). 

Turning from the general world maps to special publications devoted to Afghanistan, we 
may cite Sniesareff ' l14l who has adopted a purely hypsometric basis for the distribution 
of climates which he considers as being a function of topography. 

He distinguishes: 

ll high alpine climate above 2000 m lsevere,continentall; 

21 climate of .high alpine valleys from 1000 to 2000 m !rainy springs); 

3) climate of hilly and steppe regions, altitude bet1.;een 500 and 1000 m (hot summer), 
and 

4) climate of lowland of about 500 m Ivery hot and unhealthy). 

On a similar basis the climates of Afghanistan are described by Vaviloff and Bukinich 
(21). In general they stress the continentality of climate and scarcity of precipitation 
as the most accentuated features~ They distinguish the following provinces: 

11 high alpine region above 2400 m; 2l temperate climate of altitudes between 1300 
and 2400 m (here belongs the Kabul areal; 3) Intermediate zone from 900 to 1300 m, in
volving desert · areas with scant rainfall; 41 lowland below 900 m (deserts, steppes and 
foothills) and 51 the Jalalabad Vale with humid subtroP,ical climate. 

As it follm1s from the above revie"'' the climatic divisions of Afghanistan differ more 
or less according to various authors. But one trait is common, viz. all divisions stress 
the variety of climates and distinguish from 3 to 5 different climatic zones, However 
nearly all of these schemes are either very general with vague boundaries or entirely · 
qualitative, and consequently approximative. The reason of this indefiniteness is ob
viously the scarsity of num~rical data and lack of systematical records. 

Though observations'are still lacking from the northern and central part of the 
country, neverth.eless we attempt to draw a more accurate picture of the ,c limatic condi
tions and express it in the modern decimal scheme worked over by Gorczynski (6 l. The 
descriptions of ·some climates have already been given in the previous chapters ; here we 
will repr~sent the new climatic division of Afghanistan and its formal denotation applied 
by Gorczynski. · 

1'fe begin with the extreme · climate, type 8, which irrespe8tive of aridity is defined 
by the mean temperature of the coldest month being below -5 C and of the warmest above 
10°C. 
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This condition corresponds to the mountainous region above 2000 m and with certain excep
tions embraces the whole central and north-western part of the country, the Hindu Kush, 
Eastern Badakhshan and Pamirs including. 

The lower Kokcha valley and the upper Kunduz (Surkhab) valley in North-Eastern Afghani
stan have probably a moderat~ climate, type 7b defined as having aridity less than 20% 
and temperature of tne colaest month above -5 C, but because of lack of stations in this 
area it is an estimate so far. The same type 7 may be ascribed to the upper Kabul river 
valley and the Kunar valley in Nuristan. We admit that Kabul belongs to the moderate 
climate and that its dryness index, which exceeds 6, is done rather by local influences. 
The same is valid for the border strip of SE Afghanistan, the extremities of \fhich 
(Khost, Kundarl probably sh81f type 7 , i.e. moderate climate vrith mild \finter (coldest 
month's temperature above 0 Cl. Bey8nd the political boundary this type of climate is 
found at Chitral, Parachinar and Fort Sandeman in ~~India. 

The hilly region of South and South-Western Afghanistan and the greater part of Afghan 
Turkestan have steppe climate, type 4, defined, as above (aridity between 20% and 40%, 
dryness index between 6 and 20). Here belong Chaman, Kandahar, Herat and the plains of 
Nor t hern Afghanistan. One should mention that the sandy tract along the left bank of 
Amu Daria is geographically determined as a desert (21 !, but Termez shows hardly a steppe 
cl i mate (see Tab. 5). Here we have a striking example of a 11 self -made desert 11 or rather a 
desert area created by the Amu Daria river, irresp·ective of the steppe climate. 

, I 

As t o the Jalalabad Vale, there is ·no place in Gorczynski ' s classification for sub 
tropical climates; SO it Will b~ ClM~ed an a :;te?pe climate Of mild Wit;tters (type 40 ~, 
temperature of coldest month beug above 8 C; 1t 1s surrounded by a stnp of land hav1ng 
type 7

0 
of climate (moderate with mild winters!. 
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Finally the whole SW corner of the .country is distinguised by a desert eli t e, typ e 3. 
Farah seems to lie well within its limits but records are insu!fic i ent to prow-e it , The 
NE border of this desert stretch will probably run near Girishk, as it is sh own by its 
bigh dryness indes (though aridity indicates rather a steppe ). The surroundiags of 
Girishk, except banks of the Helmand river, are bare of vegetation like Reg i s tan, Margo 
desert, Dasht- i - Bakwa and Khash desert, all located in this desolate area. 

The Seistan is also a desert (aridity over 40%1, but of type 3 (des ert c limate ~f mild 
winter) for, as it is recorded at Nasratabad, the average tempera~ure of the coldest mo nt h 
is little above 8°C. 

This is the climatic division of Afghanistan according to the last meteorological r e 
sults, expressed in the terms of Gorczyns ki's decima l scheme. Fig. 1 . shows t~e ge ograp hi
cal distribution of the different zon~s acc~idini t6 the author's concep t ioL 

We are aware that this climat.ic picture of Afg ha nistan is rough and approximat e , bu t 
nevertheless it appears to be in sufficient agreemen t with gee-botanical maps and direct 
descriptions of climate by various authors as well. The extension of me t eorolog i cal 
service over hitherto unexplored areas of central and Northern Afghanistan a Dd in Seistan 
and a denser network of stations in other areas will furnish in some future mo re exact 
knowledge of the variety of climates _in Afghanistan. 

The author feels that he could hardly finish these lines before paying his heartily 
thanks to all who help him in this stud~ He is deeply indebted to Professor ~ 
Gorczynski for his un.failing assistance in sending to Kabul at his disposal Yast manu
script data and maps concerning the aridity and other climatic elements throughout the 
world. The au thor gratefully acknowledges also the cooperation of the India Meteorolog i 
cal De_partment in supplying some c1imatic data for neighbouring provinces bordering 
Afghan is tan . .. 

SUPPLE~NT 

The chapter which deals with the new definition of steppe and desert climat es, re-· 
quires some additional remarks. In fact, the idea of application of evaporati on to 
climatic divisions is not new; the importance of evaporation for classification of eli -· 
mates was acknm'lledged long ago, but its role was not adequately estimated. For instance, 
Koppen called dry climates all those in which there is an excess of evaporat ion over pre-
cipitation, irrespective of its magnitude !Rl, and Trewartha shares this opi "on, while 
defining dry climates for his distribution of climates (20). This opinion, owever,seems 
to be incorrect, since, as it appears from Table 9, localities where .evaporation exceeds 
5 and even 6 times the precipitation~ can be classed as having moderate climate, and no t 
a dry one. 

Thornthwaite is one of the authors \·Tho directly adopted the amount of evapc.ration f or · 
elaboration of a ne\i classification of climates ( 19). He calculated the rat io of rain 
fall to evaporation and called it 11 precipitation effectiveness 11

• Thornthwai t e distin
guished in principle t\iO types of dry climates: the semi-arid and arid climat es (they 
roughly correspond to steppe and desert climates of other climatologists), whose sundry 
subdivisions relate to different types of 11 temperature efficiency 11

• 

The Thornthwaite's classification appears to be correct in its principles; but as 
concerns dry climates, we c'onsider that bet.ter results are obtained by taki ng the inverse 
ratio of the factors in question, i.e. the ratio of evaporation to precipitati on. It is 
because this quotient, having evaporation as numerator, much better represents the excess 
of evaporation over rainfall, which is so important for the•maintainence of a steppe or 
desert. 

The author wants also to pay attention to the paper by B. Richardson whic• deals with 
evaporationas a function of insolation (Trans.Am.Soc. of Civ. Eng., val. 95. 1931). 
According to Richardson, the observed evaporation is proportional to the diff erence of in
solation and ba ck- radiation from \'later. Thus, if excessive insolation is admi tted as one 
of the desert me. king factors, the evapora. tion will express its action as welL This is 
one ground more for adapting evaporation, beside precipitation, as a magnitude for de
fining dry climates, as ,.,e propose to do it. 

Kabu~ June 194~ 
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