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- PREFACE

This study was made possible only through the unselfish service of the
“cooperative weather observers listed in table 1 and the Weather Bureau and .
Soil Conservation officials who conceived and implemented the network in 1941.
~ Special mention should be given Max Sherrod at Matanuska No. 12, and Irving
Newville (deceased) at Matanuska No. 2, both original colonists and charter
observers with more than 10 years of cooperative weather observing to their

 credit. Among the many individuals who have furnished information and
. assistance in the preparation of this study should be mentioned Don L. Irwin

~ Director of the Alaska Agricultural Experiment Station; Dr. Curtis H. Dear-

~ born, Horticulturist and present weather observer at the Matanuska Agri-

cultural Experiment Station; Glen Jefferson, Regional Director, and Mac A.

 Emerson, Assistant Reglonal Director, U. S. Weather Bureau; and A1v1da H.
Nordhng, my ass1stant in the Anchorage Climatological Section. ’

' RosEerr F. DALE ,,

FEBRUARY 1955.
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THE CLIMATE OF THE MATANUSKA VALLEY

1. INTRODUCTION

The dlscovery of placer gold in the Talkeetna g
Mountains brought a small gold rush to the Ma—_

tanuska Valley in 1898 and in the next 10 years

'gradual settlement of the Valley [9]. In 1916 the

~ Alaska Railroad was built through the Valley,

and with homesteadmg farmers setthng near it,
agr1culture 1ncreased in importance.

' northeast of the Expenment Station.

lieved that climatic conditions were more favor-
~able for farming in the Matanuska and Susitna

,Valleys where winters were milder and growing
Colonlzatlon efforts by the
Alaska Railroad attracted more settlers to the
Valley after 1929; however, the greatest impetus
 given the Valley was its colonization under the
Federal Emergency Relief Administration pro-

- seasons longer.

gram of 1935. Detailed plans for the colony were

~ formed rapldly in early 1935 and the colonists were :
- moved to the Matanuska Valley in Apnl and

- ,'May of the same year [9].
A weather statlon had been estabhshed in

- July 1917 at the Matanuska Agrlcultural Experi-

ment S,tatlon and thus.about 15 years of climato-

~ logical data were available to the FERA planners

~when the Valley was selected as the site of the
~ proposed colony in the fall of 1934. Experience -

~of the colonists in various-areas of the Valley soon
‘revealed differences from the climate recorded at
the Experiment Station, ‘but it was not “until
July 194] that the Weather Bureau in eooperatlon

. “The cllmatef
~ of the Matanuska Valley was described br1eﬂy' :
by M ‘B. Summers [10] in 1925 using 4 to 5
years of chmatologmal data from the Matanu-
ska Agrlcultural Experlment Station and from
- Chickaloon, a coal mining v111age about 35 miles

Although
~ at that time the development of Alaskan agri-
~ culture had made the most progress in the Fair-
~ banks area of the Tanana Valley, Summers be-

~electric Power Plant in May 1941).

‘with the Soil Conservatlon Service ! estabhshed
~ four additional temperature and preclpltatlon sta-
o - tions.

~ gold and coal mining activities resulted in a

Ten more stations, reeordmg prempltatlon g
only, were established in August and September
1941 in cooperation with the General Land Office * -

- and the 15 weather stations were de51gnated Ma-
‘tanuska No. 1, No. 2,
inal locations are shown in ﬁgure 2. Matanuska
No. 15 was converted to a temperature and pre-

. No. 15. The orig-

mpltatlon station, but the other 9 preelprtatlon-,'

“only stations were discontinued within the first

year. In response to interest evidenced in early
results from the network of climatological stations

in the Matanuska Valley, Heller [4] in November
- 1944 analyzed the data obtained the first 3 years;
- and Stone [9] included information gained from a

summary of the climatological data through 1946

in his eomprehenswe Work on the: Matanuska :

Valley Oolony
This study is based prlmarlly on about 34 years -

~ of record from the Matanuska Agrlcultural Ex-
- periment Station (No. 14) and an average of more ’

than 11 years of record for Matanuska No. 2,
No. 9, No. 12, No. 15, Wasilla (No. 13), and
Eklutna (estabhshed at the Anchorage Hydro- -
"Records
from Matanuska No. 16 and Eklutna Project, -
both established in 1951, and the aviation weather

station at Palmer 2NW, established i in 1948 and

, moved to the Palmer Airport in 1951, have also

been considered in this study. Names and pemods :

~of record of all weather observers in the Valley

from July 1941 through 1954 are hsted in table 1.

lThe Soxl Conservatlon Servrce, W A Rockle, in charge, Alaska Pro;ect .
Pacific Northwest Region, Spokane, Wash ‘furnished weather mstrumental
equipment for the Matanuska ‘Valley Climatological network. . The actual
implementation of the network was by .Tohn J. Keyser, oﬁimal in charge,
Anchorage Weather Bureau Ofﬁce :

2 Standard 8-inch preclpltatxon gages' furmshed by thé Weather Bureau,

- with stations established by Dr. M. F. Burrill, Economm Geographer, Gnn -

era) Land Oﬁ‘me, Washington, D C

2 GEN ERAL FEATURES

The farmlng area of the Matanuska Valley is
ulocated in a roughly rectangular area about 10 to

: 1’2 mlles ,Wlde,andy extending from the Chugach’

: Mountams on the east to an 1ndeﬁmte boundary L
15 to 20 miles to the west (ﬁgs 1 and 2).
Valley is bordered on the southwest by an arm of

The




S Matanusk,aNo;

: TABLE . 1;;-Cooj)erative cyli'n’za’tolog,ic'a,l obsérvers,'in the Mqtdnu-ska Valley and pe'riod ,'of record.

-~ station ‘Observer Period of Record

B0 D14 1317 0T O o G N A RN I R ol S Frank M. Reed. ..o iiooo o ~[-May 12, 1941 to May 31, 1941.
G ; i 3 et . ; -|-June 1, 1941 to June 30, 1941,

Oharles A. Wilson._. July 1, 1941 to Aug. 31, 1944,

| Raymond Henricks. . Sept. 1 1944 to Febh. 28 1955.

Max Weinstock. - ‘Nov. 1 1951 to Apr, 30,1953,

Arnold Johnson.. - z (- May. 1 1953 to Dec. 20, 1954.

| Bureau of Reclamatmn power plant operators_| Dec. 20 1954 to date. il

.| L. M, Bergan. . Sept. 7, 1941 to Sept. 30,1942

’I Newville. ... - July: 14 1941 to Jan. 10, 195"

Lee L. McKinley famlly_ (Apr. 1,71952 to June 30, 1953,

Nov. 11 1954 to date. -

Mrs. LeRoy Hamann Sept. 4, 1941 to Dec. 31,1941,
Mrs. C. V. King, I Aug. ]3 1941 to June 30, 1942,
“Robert Klem__ Aug. 9, 1941 to Nov. 30, 1941,
July 12 1942 to May 30 1943, -
Sept. 1, 1941 to Sept. 28 1043,
| Sept. 4, 1941 to Mar. 31, 1942,
July 10 1942 to Nov. 30 1943,
- Sept. 6, 1941 to June . 30, 19420
| “July 13,1941 to Oct. 12, 1942,

June 19 1943 to Sept. 22 1950.
~Oct. 17,1950 to date. ! .
Aug. 12 1941 to Aug. 31, 1942, -
| Aug. 12 1941 to Sept. 30, 1941,
‘July 13, 1941 to date. . . .
Aug. 6, '1941 to Dec. 31, 1943,
Oct. 18 1944 to Apr. 21 1948.
Apr. 22 1948 to Jan. 25 1950.
Jan.- 25, 11950 to July 19,1951,
[ July 1, 1917 to July 31, "1918,
Aug. 1 1918 to June 30 19'33
July 1,1934 to Mar. 31, 1942.
| Apr. 1 1942 to Nov. 30 1945,
Dec. 1, 1945 to Nov. 30 1948.
.| Dec. 1 1948 to Oct. 31, '1950.
-} Dec. 1 1950 to date.’ e
- July 1 '1942 to May 31, 1947.
Junel 1947 to Aug. 31 195”
July 19 1951 to date. . i
Nov: 20 1948 to Jan. 31, 1951 il
Feb:1;1951'to Apr. 30, 1952 B
May 1 1952 to date S

'Eklutna, prolect

Matanuska NO, bl liilllliililliliiil
Matanuska No 2 (Palmer 4SSE).-i - :

: Matanuska No;
* Matanuska No.
'Mata.nuska N

Ma tanuska N
,Matanuska. Nc

-|-Mrs. Neil Miller_
Charles Wilson
"Ray Cather - . __I..
Mrs. C..Quarnstrom:
Mrs.:Robert Rm}ey

Mat-'a'nuska No’.".

rMatanuska No.
- Matanuska No.
" Matanuska No.'

Matanuska No’.’ ;

~ f J.C. Baldwin__
“‘Matanuska No. 14 Frederick Rader.
| Mary Ebert.
‘Floyd King_

Matanuska No'., P : R e e J ‘R.Griffith__
T o i : : : . ‘| ' Eugene’ Reid.
Matanuska No.f16'(Wasi11af38)_ ah

Palmer 2NW_
Palmer A;rpor

= Petsonncl not identified.

: statlons in the. Valley are at elevatlons less tha,n
1500 feet above sea level. The soils of the Valley,

the Pacific Ocean and hes less than 40 mlles north-
West of Pmnce Wﬂham Sound however the; :

Chugach Mountalns to the south and east, w1th,
‘peaks ranging from 7 000 to 10,000 feet form an

effective coastal barmer to. all ﬂow of moist Pacific
air except from the southwesb over Cook Inlet

Therefore, marltlme air masses are generally well -
modified by the time they reach the Valley, and
'prempltatmn is only a little greater than that 1n',
; year, .
,  The Alaska Range and
, Talkeetna Mountains to the north and the Chu--

interior Alaska, ‘averaging 16 to 20 1nches :
"in the central ,Valley area.

: igach Mountams to the east protect the Valley
from the extreme w1nter cold of the mterlor areas,
and, even in mldwmter, thawmg temperatures are

common under occasional i invasions of warm marl—

tlme air from the southwest and south,
" The country is part of a large plaln

“borders the upper end of Cook Inlet, and 1sf,00n1-;

‘posed of a step-like series of benches and terraces

'*descendmg from the foot of the Talkeetna Moun-,, :
_tains on the north down to the tidal flats of Knik

Arm on the south. This general pattern is broken
by moralm" rldges of coarse material, dunes lakes,
,peat bogs, and alluvml bottomlands. Almost all

of the agrlcultural area and all of the Weather‘ o

‘of snow. ’
latltude 61 5° N. the wmters are long and mod-

,generally have developed from Wlnd-sorted silty,
very ﬁne, sandy materlals lald over a ba,se of

water-sorted coarse, glacial drift. The thlckness,

© of the ﬁne materials—silt loam, fine sandy loams o
and fine sand—overlymg the gravel cobble and',
; sand varies from more than 6 feet in the P&lmer'
_area to Very ’ohm deposws in and west of theﬂ

Wasilla area [7]. Although there is no permafrost o
in the agncultural areas, the subsoﬂ is too cold for
deep extension of plant roots
wooded Wlth Whlte spruce, blrch and aspen on the

better dralned and relatwely warm sandy soﬂs
; cottonwood and willow in cool moist, sites, and !

black spruce in. the poorly drained areas. The'

. ground cover consists of ferns currants, hxgh— and

low-brush cranberrles w1ld rose, horsetall blue-

: top, and dwarf dogwood

In the winter months the mean atmospherlc cn‘—f :

' culatlon pattern [16] shows northeasterly flow. of
~ continental air prevailing over the Valley; as a
- result, there is little precipitation or cloudiness,

and the prempltatlon is almost wholly in the form
With the short perlods of sunlight at

. The Valley floor is
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F1eurs 1.—Location of the Matanuska Valley in Alaska.

erately”cold 'January temperatures “at the

~ Matanuska Agrlcultural Experiment Station aver-

~ age about 13° F., or about the same as mean

January temperatures in northeastern South

Dakota, southern Minnesota, and central Wis- .

~ consin. The ground is usually snow covered from
o November through March except where the fields

are blown bare by the cold gusty northeasterlyg

,’ _meds known locally as “Matanuskas.” The pre-

vailing flow changes slowly to easterly in Aprll

w1th the spring breakup beginning in late March or
‘Spring is the driest and sunniest period of

~ April.
~ the year and, except for the 2- to 3-week period of
- breakup, the most pleasant
, southweaterly circulation in the summer months
cloudiness and precipitation increase;
relatlvely warm and nights cool.

Under prevailing

lower than July mean temperatures in ‘northern
Minnesota, Wisconsin, and Michigan. Days are
long, and twilight continues all night at the sum-
mer solstice. The permd from the last occurrence
of freezing temperatures in the spring to the first
occurrence in the fall averages about 100 days in
the Valley with the average first occurrence of
freezing temperatures ranging from August 29 at

Wasilla and No. 15 to September 12 at No. 12.

_ Generally in late October the first snow falls and,

days are
July tempera-

tures average about 58° F., about the same as

: those in the San Franclsco area. and almost 10°,

383510’ O—56—~,—2

with rapidly shortening days, mean temperatures

drop below the freezing point.

Table 2 provides a tabular summary of the :
temperature and prempltatlon means and ex-
tremes for the central Valley area throughout the
year. The Climatological Summary is based on
all available record at the Matanuska Agrlcultural ,
Experiment Station from 1917 through 1952,

,For an 1dea of the Varlatlon from year to year,




o 'monthly average temperatures and total pre—y"
’,‘ffffmplta,tlon are also shown for each year of record,, .

~ in table 3.

The topography serves 5 to create many chmatlc

. 'd1fferences over the Valley floor, prmc1pally in

: - summer and autumn preclpltatlon solar ra,dlatlon,, '
o ;and channehng of the local Valley winds:

persrstent , cold gusty, northeasterly

~ nuska,”

 mature the warm-climate crops such as corn,
tomatoes and melons

the
“Mata-’ﬁ',
‘and the ‘warm, generally ephemeral o
ci southeasterly “Knik.” Many of the differences in
~ climate and soils between various sectlons of the
o Valley can be attnbuted to these local winds.
. The prmmpal chmatlc deterrents to agrlcultural'f'
':ﬁ,'act1v1ty in the Valley are the relatively cool -
~ summers, short growing season, and the poor
- distribution of rainfall.
~in the Valley generally are not high enough to 7
- of the climate i in determmlng the future of Alas— it
The potato is the prm-‘f' y S

Summer temperatures o

tmpa,l money crop, and the cool—chmate Vegetables
such as cabbage lettuce, peas, and turnips, grow
| rapldly and luxunantly, ‘the long da,y-length'
: 'compensatmg, in part, for the cool summers and
~short growing season. ‘Moreover, there has been
- considerable progress ‘at the. Alaska Agricultural
- Experiment Station in the selection and develop-

ment of varieties of grains and horticultural crops
~ which will mature under the climatic conditions
in. the Valley The climate is ideal for livestock
raising with dau’ymg ranking a close second to
- vegetable production in terms of total value of
productlon (835 L o

There is no doubt “that the cllmate is sufﬁ—

~in the Matanuska Valley to increase in economic
and markets [13] almost equalling the importance

’ikan agrloulture :
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- TABLE 2.%Climatdlogical summary, Matanuska kAgr‘iculktuvral‘ Experiment Station, kAltrz:ska, 191 7-52.

Temperature | L Precipitation Mé%!;gg;gber :
g o o . : k :: | Maxi- | Mini- |
i SRR RS ; v . : : : i : ¢ g e 80 £ | mum. | mum
Means . Extremes e . S ‘ : Al . anw, Sleet, Haql ; 2 § temper- | temper-
; : - & e 2 B -ature: | -ature
: o = i 2 g 5
- @« = = £ =
g8 - 2 |5 = 2 : b 2 g |2
-] 7 2 k=] ] 3 : o & 8= St o R
1 EE ] o $ g8 g E . g2 ko oE 3 Ele s el
celE g 2 ] [ ] g 2] CREE gE g2 : wo B R e e B :
. 3 =] P =] ) = 2 18 a = > b=t = o b=t > :
e BB TS : o i 308 E 5 : é’ 2 'ig E,r?: ggﬁ L =R ) R R E =
...ga %‘ "E §‘ § ; § S g g’ ;.g ; E g g ; %S ; .Eé 5 gg ; 12 .g‘ 3‘ s ?; s : aék
1o L@ Q &3 O ] D y > B ] =~ | e o !
S AlA|Elg] = (& = [ RIE (R & 2| & 2| = |2 oS SR oA |A|R|B 8|5 =
32|32(32]|32 32 32 | 32 |32 Lk 132 |32 32 32 | 32 |32 |32(32]|32(82 32| (
21.4| 3.7/12. 6| 51 1945| —40 1947 1, 618| - 0.94|2. 89 19370, 14 1920{0. 92 1937] 9.5(21. 4 1944/ 9.0 1951 6| - 0" 23] 30| 14| Jan.
27.3] 9.3/18.3] 56 1943/ —41 1947| 1,308| . 69(3.16 1932 T 1919| .84 - '1932| 7.0[36.0 1932| 8.5 5,0 17/ 27| . 8| Feb.
33.6(15.1/24.4] 54 2 1930{ —22 1925( 1,259| . 51(1. 42 1930/ . 00 1932] .80 1931} 6.5/23.8 1930{15.0 5| 0 1229/ 4| Mar.
45, 5(26. 9136.2| - 66 1940|—16 1944| 864| . .43|1.64 1937/ .00 219191.10 1937 2.3|17.5 1937/10.0 30| 223 1 Apr.
57.8(35.7/46.8] 83 1947 8 1945 567| - .65(2.31). 1931 T 1951/ . 83 1940/ . 3| 5.3 1945} 5.0 5 1. | 9| - 0| May.
-|66.4/43.7/55.1{ 91 1936| 27 1947 297} °1.31/4.62 1949} .16] - 1948/1. 61 19490 .0| .0 .0 2790 ol 1] - o June.
67.7|47.4/57.6| - 85 1951 * 31 1934| ~ 233| 2.01{3.91 L 1917| . 55| 0 1927|1. 56 1926/ .0 .0 N 12| 11 0| (3| 0 July.
64.9(45.9|55.4| 83 21923| 27 1947| 298| 2.84/6.37|. 1944 .45/ - °1940[1.20| - 1930| .0| .0/ L0|C 140700 () |0l Aug.
56.7/38. 5|47.6(. 75 1934| 16| 1946| - 522|  2.58(7.55 1925/ .51 1941/2.48 - 1925| 12| 7.0 6.0| - 12/ ® | 0| "6| 0| Sep.
44.0(28.5(36.3| 69| 1923| —4 ©.1935) 890| 1.72|4:61 1936) .39 1943]1.82| 1921 3.5(18.0 10| -~ 90 0] 3 21| (3 | Oct:
30.0[15.0/22.5| 58| 1936|—22| - 21918] 1.281| . .93[3.71| 1931} .04 . 1921/1.50 1931/ 6.9/23.2 10.0" 6| 0] 17/ 28" 5| Nov.
21°5| 5.5(13.5( 55| .~ 1934|—34| ' 1917/ 1,597| .98(3.81) . 1934 .04\ 1922(1.30| 1034/ 6.2/27.5 1936/14. 0 . , : 6] 0] 23 30| 11Dec.
44.726.3(35.5] 91| June’36/—41| Feb, 47(10,734| 15.59|7. 55| Sept. ’25| . 00 ?%ar.’;sg 2.48]  Sept.’25|45.436.0| - Feb.’32(15.0] Mar.’30| 46| Feb.’s2| NE | 90| 28| 97| 204| 43 Ye:

_tAverage length of record (vears). - Also other years. * '3 Less than one-half, ~ T=Trace.




: TABLﬁ 3.—Monthly and dnnuql dvemg'e,ktempemture‘ and to&al precipitati‘oh,"M atdnuskd ‘Ag‘ric‘ultuml Ex“pyerimen‘t ‘Statz"on,‘ Alaskd,_‘l 917-52

. : " Average Temperature . Total Precipitation =
Year. T : 5 i s E - : z T : - :
; Jan:. | Feb.| Mar.| Apr.| May | June | July | Aug.| Sept.; Oct. | Nov.| Dec. [Annual .| May | June | July | Aug. | Sept.| Oct. | Nov.| Dec. | Annual
N -55.3:56.6 —5.6 3.91].0.67:2,:121-1.691.0.55 | 0,12 |._ooi .
0.6 33.2 . 60.2 1 54.0 1142 .82 114.271:2.34 544,77 |1.60 15.16
8.8 37.8° 583, 58.1| 54.6 8.4 2.00 {223 { 1,90.11,62 | ,46| 1.42 11. 44
4.5 1:29.2 A 55.21:63.0 13.5 2.50 | 1.90 58 66 .67 | .43 11. 68
) 4.6 36. 2 .3 | 55,81 55,1 14,2 1.57:1.3.93| 1.80| 3.57 | .04 |1:2,26 17.99
1922_ 13.8 36.0 | 45. 3 55.6|-563.2 112.6 3.27°] 2.41° 154 | 1,77 1,01 04 15.25
1923. 6.0 » 1.38.0 | 48.0 | 56.6.1'60.8 | 61.0 11,0 1,107 1.05:3.75 | 1,91 | .97 | 54| 12.04
1924 16.0 28,4471 56.5 | 56.6 | 54.6 8.0 .61°1:4,.18 1°2.08 | 1.86-| .07 98 13.70
1925 ~1,9 36.6. 47.6 | 53.5:( 58.4 | 567.0 11.6 . +70:1:3.06|7.55|-1,88-| . 55| 1.08 18.31
1926 30.0 |:44.5.1 51.6 | 66.81_.._._ 6.6 14.6 3/571.2.32'2.21 | 1.36.| .35 | 172 13.30
1927_ . 11.4 | 289 46,4 | 54.6 | 59.5 54.6 119 0551 1,04 | 1,691 1.32 | .10 |1.22| 1125
1928 ... 17.4 |'36.5 | 46.6. 55.6.|.67.0 54.4 24.0 1.71.1:2.051 3.29 631206 1.15 16.07
1929 . 21:19.4 . .8 1°32.6| 48.4.1 55,41 56,0 | 54.4 7.2 2.511°2.09 | 2.69°| 2.48 | 1.05 31 16.88
1930 11.4 1.6, 21.8 135.0145.3 |.53.4 | 58.2 | 57.0 26.8 2.08 | 6.21{5.42 | 1.49 |-2,18 | 1.24 25,78
19317 24.4 | 254|253 38.87 45,1 | 55.6 | 57.8 | 57.6 8.7 1,427 2. :
—1.8 27.8189.4 {__o_|i i ] IR B LN 15,2 ||| 1982 .. ..l 11450816 | .00 | .00 | {iiloiofiilil
N coeliiil]ooaiil) 8806 | 871 19.0 1.77
: 58,4 54.4 16. 4 2.09
. 3.7 61.9 [ 57.8 9.6 2.88
<19, 8.8 56.81:53.0 13.2 1:1.16
11.24°19.9 {:56.0 1:57..0 1:20.6 1,26
12.21.20.4 57.4°.52.6 20.5 3.75:|
20.2:(256.9 58,1658 20.4 1,15
12:0°| 28.4 | 56,21 59.0 o172 1.94
24.2(.30.2 59.41:56.5| 12 2.45.
70102604 56,9 | 656.0 26.6 2159
L 1741 28.6 157,01 65,6 18.7 | 2.28
: 25.7 | 24.4 56.0'| 53.2 13.0 1 2.86
ke iy 17.71:17.8 57.2:).53.0: 2.7 ‘1.47
: —4.0.19.0 56.8 | 52.6.| 23.0. g9
16.8|:13.2 | 186,61 83.0 | 4.6 12,76 1
12,21 6.7 55.8..565.4 .. 6.4 2.35
3.81:9.2] 871|682 e 1.44 |
_____ 12,2 59.4 1 55,7 | .8 2.90 |
47| 210 57.9 | 54.7| .6 3.06|




3 TEMPERATURE

Temperature data, from the Matanuska Valley

~ Weather stations show cons1derable differences-

f,h,over the Valley floor, and conform to a general
~ pattern. The differences between the mean daily

'ff,max1mum for each month at No 143 and those
~ at Eklutna, No. 2, No. 9, and No. 12 were com-
~ puted using the same period of record for No. 14 -
o which was available for each of the other statlons, g

': the dlﬁ'erences for the mean daily minimum tem-
_ perature also were. computed These dlfferences

~are shown in figure 3, the absclssa, or hne of zero

~ departure, representmg in ﬁgure 3A and 3B, re-

;mals Were also computed for Eklutna PrOJect ,
~No. 15, No. 16, and Wasilla although the length ;

of record is somewhat shorter for these stations;

~the adjusted normals for No. 16 and Eklutna
Project 'are based on just 3 years of record and are

therefore only rough estimates of the true tem-

‘ perature normals for those statlons

" TABLE 4—Mean dazly mazimum a,nd mingmum tempera—

tures adjusted to No. 14 temperature normals 1.921—52

,Meah Daily Maximum (°F.)

Oct. | .
Annual|

~ spectively, the mean daily maximum and mini- sl alul el d e
o - Stati 3 = . o ee [ R 153
~ mum temperatures at No. 14. The differences vt S1ElsElS|ElElEBl812|8
~ were then applied to the 1921-52 temperature : | —
Eklutna... . . 20. 2(25. 5/35. 8(47. 8|59, 3 3 f . 3143..7|28. . 3
 normals at No. 14 to obtain for the other stations  No'2 7" [21 3(37 5[5 (16, (38,06, 7|67 7105, 1(o7 5(44. 8130 321 ol
i ; NO 9 (Wilson) _|25. 5(29. 0|35. 0|47. 0/58. 4/67. 5(68 1|65. 3|58. 2(44. 9|34. 2/25.0/46. 5
~ the adjusted mean daily maximum and minimum Noila. Y 22,1126 8134, 6146. 2158 2166 567.blo4. 857, 1144.0130.238.0)45 1
: ,norm&]s Whlch are ShOWn in table 4 and plotted 0. 14 o il 0 270 34.,’1 45.8 SS.O 66. 6/67.8 65 1 570 44..5[30. 822. 3/45.1
~ for January, April, July, and October in figure 4. ‘Mean Daily Minimum (° F.) :
~ To give a more complete picture of the areal tem- TR g A T
Eklutna. .. | 11| 5. . 1/35,7]44. 4148, 3(45. 8/38. 1|28, 6|14. 9| 6:1|25.
 perature distribution in the Valley, adjusted nor-  go'3"* - 58| 7014 5|56 0. 6145, 847, 0,43, 3128, 4|8, [15. | 4.|28.7
L : : S R A : NO 9(WJlson). 6.0[11. 8(15. 3[25. 7(33. 3|40. 6|45. 5/45. 0|38. 2(28. 7(17. 2| 8. 5|26. 3
T Nos 120 L ssnn 7.0{11. 0}16. 8)27. 536. 1|43. 6|47.646. 2|37.0|29. 8|17. 4| 8.6/27.6
: o : : T 5 i : N0.14 ......... 4.1 9.',215827,.‘2’35.843.847;345.938.528.715.9 6.2/26.5
AT B e e S e ' — —
e T_,; A MEAN DAILY MAXIMUM i S . e e
= 17 /v' B /::1//' ')' a0 T =t]  The greatest temperature differences across the
f e "No. ilson, LT : 8 i :
i e ey | Valley are found in the winter months as typified

o
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FIGURE 3 — (A) Dlﬂ’erences between mean dally maxu‘num
temperatures at No 14 and those at No. 2, No. 9, No.

12, and Eklutna based on- common perlods of records.
(B) leferences for mean’ dally minimum. temperatures ;

', i Hereafter, for ease of reference, numbers only are used ln referriug to thek

Matanuska Valley weather statlons i

, figure 4

‘| by January in ﬁgure 4A. The southeastern side of
~ the Valley, shaded by the Chugach Mountains
- from any direct sunlight and with its ‘radiation
_inversion least disturbed by the northeasterly air
- drift and turbulent winds out of the Matanuska

River Valley, is the coldest area in the Valley.
The 3 years of record at Eklutna Project resulted
in a January mean daily minimum temperature

6.5° lower than that for the same 3 years at No.
14 and 9.4° lower than the adjusted mean daily

minimum temperature at No. 12 about 10 miles
north of Eklutna Project. There are, of course,
local frost pockets in the Valley in which lower
temperatures may occur: at No. 13 (Wasilla) the
station was located near the railroad depot in a

low spot between the railroad and hlghway grades

from 1941-43 and again in 194849, in which

_ periods the January mean daily minimum tem-

perature averaged 6. 5° lower than the January
mean daily minimum at No. 14 and 3.1° lower

_than the adjusted mean daily minimum tempera—

ture based on the other ‘Wasilla locations. The

~railroad depot location was not used in eomput—f o

ing the Wasﬂla temperature normals shown 1n~’ :
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FIGURE 4 ——Mean dally maxxmum and mmlmum temperatures (°F Y ad]usted to 1921~ 1952 normals for No 14
S for (A) January, (B) April, (C) July, and (D) October ;

The hlghest January mean dally mmunum',
temperatures in the Valley are found in the
northeastern portion and are attributed prlmarlly ,
_to the turbulence of the prevallmg northeasterly
Valley winds which mix the warmer air aloft with
the cooler surface layers. With the exception of
the better-developed Matanuska wind cases, the
northeasterly Valley winds decrease in 1ntens1ty,,
~and turbulence with distance from the Valleyf
: mouth resultmg in stronger surface inversions and

'rlower mmlmum temperatures in the ‘western

Wwportlon ‘represented - by Wasilla. Wasilla and
',Eklutna, ‘with considerably shorter records than
No. 14, have recorded the lowest extremes in the
-50° and —47° respectwely, bothf

 Valley with
: estabhshed'
1947 cold period

The dlstrlbutlon of January mean da1ly maxr =

 mum temperatures in the Valley shows the du‘ectf

effect of i increasing solar radiation with 1ncreas1ng_f '
distance northward from the Chugach Mountains.

The January mean dally maximum. temperature -
~ increases from 117.1° at the Eklutna Project

where the ksun is not ~visible durmg January, to
22.0° at No. 14 ° Where the sun is v1s1ble about 1
hour at the winter solstice, to a hlgh of 25.5°

~at No. 9 (Wilson) where, with mcreasmg station

elevation and maximum ‘distance from the ob-
structing mountain range, the sun is V1s1ble about

-3 hours. Although the western portion of the

Valley has a low January mean daily minimum

~ temperature it i is also sub]ect o;longer sunshine
~with resultant hlgher ‘mean daily _maximum
'temperatures than in the southeastern portlon'

and the greatest dlurnal temperature range m,

the Valley The smallest dlurnal varlatmn is

oy




,jobserved at No 12 Where the mlxmg effect of the
Valley Wmds is belleved to be the major factor
“in keeplng minimum temperatures relatlvely ,
- hlgh and maximum temperatures low. .
 With mcreasmg day length and sun elevation,
~ transition to prevallmg easterly and southeasterly
~ flow, and increasing ‘temperatures, the extreme

‘ 'temperature differences between stations observed
~in the winter months decrease in the spring as is
- shown in ﬁgure 3 and figure 4B. The April

~ mean daily maxima exh1b1t a difference between

~ the lowest at No. 15 and the highest at Eklutna
~ ofonly 2.3° As the sun’s elevation and azimuth

angles increase, the Chugach Mountains, which

_rise unmedrately behind Eklutna, receive. and un--
doubtedly reflect cons1derable solar radiation and
also protect the station from local turbulent winds,

- permitting temperatures to climb higher at Ek—

k - lutna than at any other station. Although

 differences between the mean daily minima have

also decreased cons1derably in April the same
~ pattern experlenced in January seems to exist:

,hlgher minima in a roughly northeast-southwest

. gllme through ‘the central Valley area, and lower
 minima in the southern, southeastern, and north-

ern portlons of the Valley. With change from

' ;' ~ northeasterly to southeasterly flow, wind speeds
~and resultant mixing effect decrease in the north-

eastern portron of the Valley, and No. 9 in ﬁgure

3 shows the greatest decrease in minimum tem-

' ,peratures relatlve to those at No. 14 e ‘

- In July (figs. 3 and 40), under long hours of

- sunhght the Eklutna area continues as the warm-

~ est in the Valley: daily maxrma average almost
- "3° ‘above those at No. 14. No. 9, least subject

o to winds in the summer months and at a slightly

~ higher elevation than other stations, has the low-

~ est mean minimum in the Valley; and the pattern

oof temperature differences between No. 14 and
~ Eklutna and No. 14 and No. 9 are then completely

 reversed from that in January The upward -

~ trend in the No. 9 temperature difference curve

- (ﬁg 3), or the marked warmmg relative to No. 14,

_is attributed to increasing cloud cover in July

~and August, and resulting decreased radiational
: ,,coohng As mlght be .expected, departures from

,normal cloudiness may cause considerable devia-
~ tion from the mean differences shown in figure

o "3— a clear nlght will not only result in lower
. ;'temperatures than observed on a cloudy night
but also greater temperature dlfferences over the'

Valley
In October the prevalhng ﬂow has backed to
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FIeURE 5—Normal daily max1mum and minimum tem-

perature, for Matanuska Agrxcultural Experiment Sta-

tion (No. 14) based on 1921 1952 ‘period of record

(table 5). « e -,
northeasterly, and although October, hke Apml i
shows little temperature difference over the
Valley, the Wmter temperature pattern has been

established (ﬁg 4D) Even in October mean

~ daily maxima and minima in ‘the southern and

southeastern portion are the lowest in the Valley
 The annual march of normal daily maximum
and minimum temperatures for No. 14, based on
the period 1921-52 (table5), is shown in figure 5.
The curves were eye-ﬁtted to the monthly normal
daily maximum and minimum temperatures" :
using the daily average maxima and minima from

,‘January through March 1921-40 for No. 14 and

1942-52 for No. 12 to help “shape” ‘the January-
March port1on Normal temperatures for other
stations in the Valley may be estimated by apply-
ing the temperature differences in figure 3 to the
No. 14 temperature curves in figure 5.0
With the Valley located at the head of an arm

- of the Pacific Ocean, considerable temperature

variation is both possible and likely during the
winter months. Southwesterly flow over Cook

Inlet or strong southerly and. southeasterly flow
over the Chugach Mountains and down the Knik

River Valley as a warm. chmook—type wind- will

; brmg warm air into the Valley Temperatures i

rise above the freezmg point on an average of 8
days a month in both December and January at

No. 14, and temperatures of 50° or more have been -

recorded in each of the winter months. Even at
Eklutna. temperatures rise to.or above the meltmg
point on an average of 7 days in January. Con-
versely, temperatures as low as —20° to —25°
may be expected at No. 14 some tnne durmg each
winter; however, these low temperatures usually

‘are of short duratron Minimum temperatures of
- 0° or below occur on an average of 14 days in
- January and an average total of 43 days a year at




ise.
above the freezmg point about the first week in
— — ——— ffMarch and the mean daily minima about the first

- Date J,m 1"‘?‘?} Mar. Alif; May|7une J“‘Y Aug} sevt:| Oct. NovDec.  week in May. The annual march of temperatures
—— TR ~ (fig. 5) shows a,tendency for the lowest tempera-
_ — - —  tures to occur in January and early February, then
Le2)e| el oer] el o) aT| 2 papidly mcreasmg temperatures in February, a
53| 64\ 68 67| 62| %0 36| 2 Jeveling off in March and rapidly increasing tem-
54| 65| 68| 67| -01) 49) 35| 3B peratures again in Apnl ‘Breakup, or groundj -
54| 65| 68| 66| 00| 48) 34| 2 thawing, begins in late March and early April and
55| 66| 63| 66| 00| 48| M| 2 proceeds fairly rapidly on Well-dramed south
56| 66| 63| 66| 50| 47 3| 2  glopes but may continue through the month of
57| 67 68| 66| 5| 46 32| 2 May m,some,poorly,dramed areas. kAgrreultural[

TABLE 5 ——-Normal dtuly mazimum and ‘minimum tempera-‘f o The mean dally maxunum ¢ emperatures", .
" tures (°F.) Matanuska Agricultural E:cperzment Statwn . .
(No 4. - Based on. 1921-52 pemod of record e

' Normal daily maximum terr)peratul'e' ,

g 06
T2} Rl
13.9:00 osuwns ;

i?uu

0 |27.0 [34.1 |45.8 |58.0 [66.6 |67.8 |65.1 [57.0 |44.5/130.8 | 22.3

=047
EXLUTHA
weoseer 7/

14 21| 32| 41| 46| 47| 43| 34| 22

15| 92| 32| 41| 46| 47| 43| 34| 22

15 22| 32 411 47| 47| 42| 33| 21 ey 7

15 23| 32 41| 47| 47| 42| 33|-21 o o

15 23| 33| 42| 47| 47| 42| 33| 2 A% S ks

16 24| 33| 42| 47| 47| 41| 32| 20 © Comptere wers station |

15| 24 [ 33{ 42| 47| 47| 41| 32/ 19 7

15| 25| 34| 43| 47| 47| 40| 321 18 ) : e
15| 26 | 341 43| 47 1 47 | 40| 31 18 FIGURE ——Average date of last freezmg temperatures in

sprmg with standard dev1at10n (No standard devia-
tion was computed for VVasﬂla. which has only 5 yearsl
“of freeze record:) e .
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. No. 14 The spells of thawmg temperatures in
‘the winter are often accompanied by rain which,
with below freezing ground temperatures, causes

a glaze condition credited by agriculturists as one | [ Z@Em |~
of the chief reasons for winter killing of perennial | % Z:Z:i’; 'r”:;fl?;’m, e

fomge erops,

"’A"cb’ntinuation' of the Warm' Weather, - i

: : G ' age date of hrst t‘reezmg temperatures in ’
sometlmes thaws the ground to depths of 2 to 4 Fall with standard devmtlon (No standard dev1at10n,

- inches which- ‘upon freezmg bre&ks the I‘OOtS Of: s was computed for Wasllla whlch has only 5 years of
,,taprooted plants [5). o . = ' E , = s

freeae record )

10
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- practmes have also been used to speed the breakup.’
~ For example Max Sherrod, observer at No. 12,
plows as soon as he can’ get in the field, generally
‘about mid-April when only a thin surface layer

~ may be thawed. The increased absorption of solar

_ radiation and aeration produced by this practice,
,together with a favorable soil texture of sandy

loam and a very favorable climatic location, helps

to make the Sherrod Gardens one of the earliest

- . garden areas in the Valley with plantmg ordmarlly
o Kcarrled out in mlddle to late April. i

‘kJune29' <~
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: CHANCE IN. PERCENT

dlcated freeze after any date in
sprmg at the Matanuska Agrlcultural Experlment Sta—
tlon (N o 14), based on 1917—1952 pemod of record
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ept.30 ’ ’ / ; 7 / -
sl SEZ\QEDI;E_\ \ /// g

Aug. 31 |

© Aug.2l

Although July is. the warmest month of the year o

at all stations in the Valley the hlghest tempera-

tures may occur in June, and even in May, when

there is usually less cloudiness and more chance of
an extended period of sunshine than in July. At
No. 14,temperatures have reached 80° or higher

in about one-third of the Junes and in about half
of the Julys of record but have reached 90° or

above in only one June and never in July. The

highest temperature recorded in the Valley is 91°,
estabhshed at No. 14 in June 1936 and equaled atf
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FIGURE 10. —Chanee of 1ndlcated freeze before any: date, :

in fall at the Matanuska Agricultural Experlmeut Sta‘-,’ :

- tion (No. 14), based on 1917——1952 perlod of record

- Eklutna on June -21, 1953. , Tempera,tures reach
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70° or higher on an average of 1 day in May, 9
days in June, 11 days in July, and 7 days in
August, yet the record high for May is the same
as that in August, 83°, and only 2° below the July
extreme. July minima of 40° or lower occur
almost every year, - but minima of 35° or less have
occurred in only 3 Julys in the period of record
(1917—52) ‘the record July low of 31° occurred on
July 10, 1934. ' i
_ With rapidly decreasmg sunshme, temperatures :
at all stations fall rapidly in September, mean

daily minima crossing the freezing line about

October 7, mean temperatures about October 25,

and mean daﬂy ‘maxima, about the m1ddle of

"N ovember




The average last dates of freezmg temperatures
in the spring show great dlﬁ"erences between sta-

by air drift down the Matanuska River Valley as
it SplllS up and over the bluff at No. 12 results in

~ tions in. the Valley ‘The slight turbulence caused', ,,

: period of record is also too short at the other sta-
tions to draw any definite eoncluswns from dif-
fferences in the standard dev1at10ns between stas

*tlons

The No. 14 standard deviation, however

s cons1dered falrly stable and shows greater varia-

the earhest average last date of freezmg tem—,:

peratures in the sprmg ‘at ‘that station, May

7, more than a month before the average last freeze
~ date in the Wasilla area and about 2 weeks before
~ the average last freeze date at Anchorage and

Eklutna. Average freeze dates are shown in ﬁgure
6. All freeze dates were adjusted by a method of
: dlfferences to the average freeze dates at No. 14

in order that compar1son ‘could be made between

station averages based on different lengths and

different _periods of record. There is apparentlyf

little difference between average last dates at

Nos. 2, 9, 14, and 15, Whlch stations are believed
: representatlve of most of the Valley farnnng areas

with the last freezmg temperatures in the spnng'

'occurrmg about the last of May.

The ﬁrst freezmg temperatures in the fall gen—

erally oceur in the Valley in late August or early

~ September with less dlfference in average freeze

, dates _between statlons than observed in the

spring. The average first dates of occurrence of

- 32% or lower temperatures are shown in figure 7.
 The latest average first freeze date is observed at

No. 12, but it is only 2 weeks later than the earliest

first freezmg temperature date of August 29 at Wa-
', : silla and No. 15. The variances of the freeze dates
at each stat1on ‘were exammed and the standard
dev1at10ns are shown below the average freeze

tion in the sprmg than in the fall. ,
be expected since there is still cons1derable snow in.

~ the mountains in ‘May and, therefore greaterf :

~ chance for outbursts of cold air in the late spring
‘than in early fall The average pemods between
the last freezing temperatures in the spring and

the first in the fall are shown i in figure 8, the “freeze-

~ free” season ranging from more than 4 months abt
No. 12 to about 2% months at Wasilla,

for the hardy crops growing within the Matanuskai :

Valley the first occurrence of 32° generally does
little damage except to potatoes.

Average first
and last dates of 32°, 28°, and 24° are shown in

table6. Accumulated frequeney curvesshowing the
: chance of freeze dates in spring and fall for 32°,28°,
and 24° for N 0. 14 are shown in ﬁgures 9 and 10.

The curves were prepared on normal probablhty -

paper using an average of the three standard devia-
_tlons for 32°, 28°; and 24° dates: s—14 9 days for
-sprmg dates and 12.5 days for fall dates '

i TABLE 6 ——Avemge ﬁrst a,nd lasi dates of 24° 28°, and 32"

dates in ﬁgures 6 and 7. Since only 5 years of

 freeze reeord were ‘available for Wasilla, standard'

'dev1at10ns are not shown for that statlon and the

adjusted to Matanuska No. 14 perwd of record, 1.921—52,' o

" Last oecurrenco in sprmg Al Frrst occurlence m fall
Station |- - —— = i
L4001 08° | 0320 Tlligge | gge | Iog0
Eklutna__ .| Apr. 18 | May 6| May 20 || Sept. 7 | Sept. 26 | Oct. 5
No. ‘23 | May -9 | June' 2 || Sept. 6 | Sept. 20 | Sept. 29
A 25 | May 12 | May 30 |/'Sept. 7 | Sept.23 | Oct. ' 5
17 {“Apr. 29 | May 7 || Sept. 12| Sept. 28 | Oct. 8
- r. 21 | May. 6 | May 28 || Sept. 10 | Sept. 18 | Oct. 4
21| May 16| June 2. || Aug. 29 | Sept. 23 | Oct. 10
Wasx]la1 2| May 10| May 20 June 16 'Aug 29 ,Sept 23 | Sept. 28"

1 4 year record.

4 PRECIPITATION

Normal monthly and annual preelpltatlona
, 'amounts for the Valley stations, adjusted by ratio

 to the 1921-52 period of record at No. 14, are
- Precipitation records for all
~ locations of the Wasﬂla station were pooled to
increase the length of record as were ‘the Wilson
~ The annual

shown in table 7.

and Cather locations for No. 9.

: TABLE 7 —Average ‘monthly 'preczpztatwn (mches) adjusted o

: ,preelpltatlon normals are plotted in ﬁgure 1.

i Although ‘the average precipitation amounts for”' o
" No. 16 and Eklutna Pro;ect have been entered  —

on the chart for comparison, it is emphasized that
3 years of pre01p1tat10n record hardly warrant the
computatlon of an estimate of the normal precipi-

tation.

Wlth max1mum pre01p1tat10n amounts'_

| 12

falhng in: the summer months under prevalhng 4

,southwesterly flow it was generally known that

precipitation 1ncreased northward across the
Valley, and 1t is malnly the quant1tat1ve dlffer—

to. No 14 preczpzta,twn normals, 1921~52
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FIGURE 12 —Average warm-season prempltatlon (mches) 54

May— September

_ences in the prempltatlon totals over the Valley' :
whlch were brought out by estabhshment of the

Valley network.

Prempltatmn amounts range from an’ annualn
accumulatlon of about 16 mches in the southernz

portlon of the Valley to more than 21 inches at
- No. 9

Valley, as represented by No. 14, is believed due

FIGURE 13 ——Average wmter preclpltatlon (mches), '
' December—February e

: central Valley, the only preclpltamon dlstrlbutlon ,

tendency being the gradual increase with rising
elevation northward. However in figure 13;
showing the prec1p1tat10n rec,elvedff in the 3 winter
months, a dry tongue extends southwestward

“from' No. 12 to the northern end of Knik Arm

‘with the lowest winter precipitation in the Valley

- recorded at No. 14. The heaviest winter precipi-

‘Matanuska winds.

tation is recorded in the southeastern portion of
the Valley which is most protected from the strong
The fact that the location of
No. 14 is the most open of any station in the

- Valley suggests at least a portion of the smaller

 precipitation totals in the Matanuska wind path

is due to difficulty in obtaining a proper estimate

~ The apparent dry area in the central =

or catch of snowfall in the precipitation gage
under drifting conditions. On the other hand; it is

- possible that the dry area is real, and that the in-

creased winter preclpltatlon in ‘the southeastern
portion of the Valley is partially due to ‘‘back-
wash” action—situations in which the air flow
changes from southwesterly to more westerly
and northwesterly flow ‘which pushes the moist
air trapped in the upper Knik Arm area against
the Chugach Mountains, thus causing greater

precipitation along the south and east s1des of the

partlally to orographw effects of the surrounding |

mountains causing slightly ‘greater precipitation
_amounts around the perimeter of the Valley,

and partly to the inherent difficulty in the measure-

Valley than in the central portion. - ,
Winters are relatlvely dry, but the drlest perlod

of the year occurs in the spring ‘months, usually

~in April when the mean position of the Aleutlan ,,

ment of snowfall at the more open stations in the

Wmdy areas of the Valley

the normal prempltatmn in the warm season

In ﬁgure 12, showing

Low is over Kodié,k and‘t,helight easterly flow of
dry air prevails over the Valley. Less than half

~an inch of precipitation is received in April at

(May—September), 1o dry area is ev1dent in the

13

stations in the southern ‘half of the _Valley and




~more common.

i days in August.

i 24 days, about 10 percent
‘ prempltatlon records for No. 2 and No. 12 are

" shghtly more than half an 1nch in the northern r
With increased heating and frequency of

 halt

“southwesterly ﬂow into the Valley in June and
~ northern portion of the Valley, statlons at No. 9

July, convectlve showers and occasmnal thunder-
storms oceur, and “periods of general rains become o
The wettest months of the year

are August and September when the mean Aleu—
tian Low is centered over Bristol Bay with re-

- 'sultmg max1mum storm frequency and south-

westerly ﬁow over most of southern Alaskaf

~In August, usually the wettest month of the year,

" monthlv precipitation totals average less than 3
1nches in the southern port1on of the V alley,
- increasing to more than 4 inches in the northern

~portion. More than half of the annual precipita-

_tionin the Valley falls in the 4-month period from
July through October The dry spring and wet

summer and fall is the reverse of the prec1p1tat10n'
distribution desired for gram -and hay crops and

that generally en3oyed in statesrde acrrlcultural
“areas. , s

the pre01p1tat10n differences ar1smg ‘primarily

',recorded in the Valley is 2. 48 mches Wlllch fell 1n" §
September 1925 at No. 14; however, it is likely

that greater preclpltatlon rates are possrble in the

and No. 15 both recordlng 2.18 inches in less than

10 years of record The highest precipitation
~ rates oceur in the summer months and September
Daily prec1p1tat10n totals of 1 inch or more are

_observed in August and September in about 1 in

~ 2 years at No. 9 and No. 15, 1in 3 years at No. 12,

 the Valley.
~an average of 3 days a year, generally in June and

: about 1 in 4 years at No. 14 and Eklutna and 1,,;" v
/in 6 years at No. 2. '

Thunderstorms are 1nfrequent but not rare my
At No. 14 thunderstorms occur on

July. Although the records are much shorter for

the other Valley stations, thunderstorms have

~There seems to be httle varra'mon in frequency; .
or number of days with rain over the Valley,

oceurred on an average of 1 day a year at Eklutna '

~ No. 9, and No. 12; 2daysayearatNo 2andNo, '

15; and 3 days a year at Wasilla. Hail of a de—,
structive nature is pract1cally unknown although
showers of small soft hail are occasmnally reported.

~ The first measurable snow generally falls in the

: Valley lowlands in late October, but occasionally -

from increased amounts per storm in the northern -

portions of the Valley with about the same number
of rainy days. The average number of days with

10.01 inch or more precipitation ranges from 3 or
4 days in Aprll ‘the driest month, to about 14
The rains occur as light showers

light snow may fall in September. Almost all of
the winter preelpltatwn falls as snow. Since the

- differences in winter precipitation over the Valley

~in'the spring, becommg more frequent and persis-
tent as the summer progresses until in August and

: ’September penods of drlzzle lastmg several days,

are common.

From Welghmg—preelpltatlon-gage records at N 0. |

', ;generally the most sheltered station in the agri-

14 (1936-43) and at No. 2 and No. 12 (1942»44 at

both statlons), it appears’ that in the ramy season

the rains are most likely in early morning hours

- with the probablhty of rain decreasmg to a mini-
~ mum in the late afternoon and evening. In the
8 Augusts from 1936 to 1943 at No. 14 ram fell in
~ the hour ending at 6 a. m., on 35 days, which is

, January at all stations, January totals averaging :

- 14 percent of the days in August the frequencyff

- of ralnfall decreased after the forenoon to a mini-

~mum in the evening, ram occurring in each of the

hours ending at 8 p. m,, 9 p. m., and 11 p. m. on

Although the hourly' .

“have been discussed earller and the combmatron": .
of difficulty in snowfall measurement under windy

conditions and short records makes for relatively

poor estimates of normal snowfall over the Valley,
no snowfall chart is included. Annual snowfall,

however, has averaged 45.4 inches for the period of -
record through 1952 at No. 14; and at No. 2,

cultural areas, the annual and seasonal snowfall '

from 1942 through 1951 averaged 49.2 1nches"

The greatest monthly snowfall ~usually occurs in

from more than 12 1nches at No. 2 and No. 12 to

‘about 10 1nches at Eklutna, No. 14 and Wasﬂla /

all averages ad]usted to the No. 14 record.

~ Although snow generally lies in the southeast-k : 4‘
“ern portlon of the Valley most of the winter, snow
cover in the remainder of the Valley is subject to

~ drifting and often almost complete removal by the

: “available only from 1942 ‘through 1944 [17] and

show a higher frequency of precipitation than No.
14’s record, both stations show about the same

~‘diurnal pattern of prempltatlon as that observed

at No 14 The greatest 24-hour pre01p1tat10n
14

force of the local Valley winds.

At No. 12, 17
inches of snow had accumulated on the ground by

January 16, 1952; Matanuska winds on the 17th

and 18th completely stripped all 17 inches of snow

- from cleared areas piling the snow in huge drifts in
On a,_day, g
- with high northeast winds the blowing snow is

voads and brush and around buildings.




o carrled hlgh 1n the alr and a consrderable portlon -
~ of the snow on the ground in the path of the
o "Matanuska wind is undoubtedly blown completely

~ from the Valley. At No. 14 the snow on the
. fground accumulates ‘to a median monthly maxi-

mum depth of 4 inches in November, about 7

~inches in January, and then slowly decreases to
~ about 2 mches in April.  In the southeastern por-

f,'tlon of the Valley, least subject to drlftmg,
falthough the record is “much shorter, the median
/ monthly maximum snow depth (above which the

snow can be expected to accumulate about 1lin 2

\

yearS) ‘at Eklutna is 4 inches in Nove:rnber” 19

‘inches 'in January, and 8 inches in April; and at
. N 0. 2 is 3 inches in N ovember 12 1nches in Janu-
‘ary, and 6 inches in April.
,depths of record have generally occurred in either

The maximum snow

January or February and range between 2 and 3

feet for all stations except No. 14, ‘which, Wlth a

longer perlod of record has a max1mum snow
depth of 46 mches The snow cover is usually

gone from the cultlvated lands in the Matanuska
"Valley by mid Aprll but may contlnue Well 1nto
, May in Wooded areas and drlfts Lol

5 DROUGHT

. As one Would expect from the seasonal precrpl- '
- ,tatlon pattern the probability of perlods without
~ precipitation is considerably greater in the spring
- ,than in the summer and early fall. The chances of

~ experiencing 3, 5, and 7 consecutive days without

measurable amounts of rain at No. 14 are shown in

. ﬁgure 14. The dally frequencles were “smoothed”
~ ‘bya 5—day running average Although there may
- be minor variations in the expectancy of consecu-

_ tive days without rain in the various sections of

k the Valley, it is believed that the drought fre-.
~_quency curves are generally representative of the

~ entire Valley. The chart shows that the chances

~ for three or more consecutive days without rain

beginning on June 1 in the Valley are about 60

k The probablhty of the occurrence of
o three' r,, more stralght days w1thout ramfall begrn- ‘

~ ning on any speclﬁ!a day then decreases to about

' percent

,f"»37 percent on July 1, 26 percent on August 1, and
‘about 24 percent on September 1. The probablllty

~ of three or more day periods of rainless weather

~ then i increases to about 55 percent by the end of

- October Snmlarly, the chance of & week without
rain begmnmg on June 1 is about 28 percent and
_ decreases to a minimum frequency of about 5 per-
~ cent on September 1, or only about once in 20
~ years did a run of 7 dry days begin on September
~1; the probablllty then increases to about 30

- ,'percent by the end of October.
- With these frequency curves one can see the

"dlfﬁcultles involyed in hay curing and grain har-

‘vesting in the ‘Matanuska Valley. To combat
~ the reversed harvest weather pattern there is an

: 1ncreasmg amount of barn-curmg of hay and silage '
A number of farmers -

_cutting of forage crops
,seed oat—pea mlxtures in late June the hay crop

is then cut late in September when the probablhty '

of dry periods is increasing [6]. 'The sprmg

,deﬁclency of  precipitation generally is not as

serious as the fall excess and, in fact, is con-

ducive to an earlier and more rapid spring breakup i

than might be: expemenced ‘under heavier sprmg
rainfall. - The spring preclpltatlon deficiency is
also offset by 1rr1gat10n practlces on a number of
farms in the Valley ' -

o
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e each monthly average.

Evaporatlon measurements have :been taken at

o No 14 (Matanuska Agrlcultural Experlmentﬂ
o Statlon) since August 1, 1929, when a standard
Weather Bureau pan and anemometer were in-

stalled. The average monthly evaporatwn and
'Wmd movement for the perlod 1929-52 are shown .
in table 8 with the years of record indicated for
~ Only months of complete .

evaporation records were used. The averages

- show the trend W’hlch mlght be expected from the

, monthly precipitation distribution and drought

expectancy curves, the evaporation being highest
‘in the sprmg and decreasmg through the summer.

- The maxunum evaporatlon in any one complete
month was 5.60 mches in July 1947 and the

~ least, 1.34 1nehes in September 1929. Smce ice,
. formmg in the pan, generally prevents complete
evaporation measurements in May and also
October, the length of record for these 2 months
~ consists of only 1 complete month in May and
2 1ncomplete months in October whlch averaged :

- 27 days.

A ﬁoatmg Six’ s-type max1mum and mmlmum'
‘thermometer was installed in the evaporation pan
- on July 23, 1953 with the temperature of the water
Under the

,;{taken about 1 inch below the surface.
: ilong dayhght of sprmg and summer the tempera-

6 EVAPORATION .

TABLE 8. —«Avemge monthly evaporatzon and wmz 'movement

at Matanuska Agrzcultural Expemment Statzan, 1 929-52 -

~ temperature:

L '; :May :"June Tuly August teﬁger October

,Average evaporation (inches).| 4.86 | 429 | 4.17 201 ;"'1'.,\'7,8 0,92

~Average length of record B

B ana o110 a3 g ol e o
fAveragewndspeed(m D. h) 43| 3.5 27] 24| 30| - 42

' Average length of record S : ;
FOALS. .ol o8 ML I8 18y a4 7

_ture of the water in the 1953 and 1954 seasons
~was generally considerably higher than the air
in May 1954 the water average

,'da1ly maximum temperature was 8.5° above the

air average daily maximum, and the water daily

_average minimum 3.7° above the air daily average L
- minimum. In June 1954 the average Water maxima
‘and minima were 9.9° and 9.0°, o
above those of air; and in July, with increasing '

respectlvely, '

cloudmess ‘the differences had decreased to 5.7°

“and 6.5°, respectively, the temperature drﬁ’erences -
between the water and air average daily minima
becoming greater than the differences betweenf o

water and air average daily maxima in late sum-

‘mer and fall with the decrease in daytime insola-
~tion and outward long—wave radlatlon at nlght
:'due to the mcrease in cloudlness GEan

1 CLOUDINESS

Although the sub;ectrvrty of the cloudlness re-

porting at cooperative chmatologlcal statlonsi
- ‘,should be considered,* the average annual num-
ber of days clear and cloudy are shown for
the Matanuska Valley stations in ﬁgure 15
The cloudiness ﬁgures ‘were not ad]usted to No.
~ 14’s record and, with the exception of No. 14, gen-
erally represent the period from 1942 through

11948. The average annual number of days clear,
partly cloudy, and cloudy, mdlcates a shghtly
greater frequency of clear days over the center of

‘the Matanuska Valley than around the perimeter,

“which lends credence to the hypothes1s that the

central Valley area receives slightly less precipita-
Ind1v1dual monthly ‘

tlon than the perlmeter areas.
means, although not always placmg the No. 14

~ station in the clearest area, generally showed,

'shghtly less cloudmess in the central Valley, and
even though the cloudiness figures are a subjective
~statistic it is bel1eved unllkely that the observers
- around the peruneter of the Valley Would have uni-

g ‘ Cloudmess reportmg was dlscontmued at chmatologxcal statwns in 1949

the central Valley.

formly dlﬂ"erent reportlng crltena than those 1n1
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; 'FIGURF 1‘3——Average annual numbel of : days clea1 (top
: number) and days cloudy :

At No. 14 the averages are 112
clear days a year, 79 partly cloudy days and
168 cloudy days; at Anchorage the averages are

'71 90 and 204 days respect1vely e E




. 1' valleys

No sunsh e records are avallable for the Valley

- ',f",'falthough it is believed that it reoelves shghtly more'f

~ sunshine than ﬂthe Anchorage area. An Eppleyf

:pyrhellometer and Brown recorder were 1nstalled ,

~at No. 14 in May 1954 and should afford some

' ~ interesting statistics ‘with which to compare the

8 SOLAR RADIATION AND DAY LENGTH

'from sea level” tlmes of sunnse and sunset
Durmg ‘the Wmter solst1 e"'the sun rises above a
sea level horizon at 9:19 a. m. at an azimuth angle ,
of 142° and sets at 2:49 p. m. grvmg an ofﬁc1al day
length of 5.5 hours. ‘But, at No. 14 the sun is’

~ visible for only about an hour when it reaches an

solar rad1at10n rece1ved in the Valley with that, ,

V'Vrecelved in stateside agrlcultural areas.®

Although the record is too short for any com-

- par1son of average radiation values, it is interest-

_ing to note that half of the days in late June 1954

""'shOWed solar rad1at1on amounts 1n the hlg‘h 600’s.

' ‘(langleys) and on June 26 1954, a count of 706

o _langleys (gm cal/cmz) even though the ‘sun is at

fls therefore less 1ntense in 1ts zemth these rad1at10n

 There is a tremendous annual variation in day
~ length and amount of poss1ble sunshme in the
Matanuska Valley. Between stations in the

~ Valley, too, there are considerable differences in
~ ‘both day length and poss1ble sunshine. Since the

~ Valley is shaded from the sun by the Talkeetna
Mountains on the north and the Chugach Moun-

o tams to the east and south, and since the sun is at

avery low elevatron through much of the year, the
times of sunrise and sunset vary for each station

~ in the Valley and are also considerably different

s Solar iadxatmn data for Matanuska Agrxcultural Experiment Station Vare,
currently published with:data from all:other solar radiation stations in-the
. monthly Climatologlcal Da.ta, National Summary, Asheville, N, C.

f{ﬁgures show that the longer periods of sunshine pro-
~ vide a total msolatmn equaling or exceedmg that
= Ven]oyed by many stateside stations.
~and July 1954 weekly solar radiation means were
o roughly comparable with those of stations in the
' '~northwestern and northeastern United States.

The June

elevation angle of 5° at noon, whlle the extreme

'southern portion of the Valley, the Kmk River

area, receives no dlrect sunlight in m1dw1nter :
Although sea level tWIhght begms ‘about 6: 19 :
a. m. and ends at 5: 37p m., the mountains reduoe,

twilight period also and there is httle light at No. |
14 before 8 a. m. or after 4 p. m. Day lengths, ,
increase rap1dly in the spring, and during the

growing season outs1de activities can be carried on
through most of the 24 hours: at the summer

‘solstlce sea level sunrlse and sunset are at 2: 15'
a. m. and 9:48 p. m. respectlvely, resultmg ina -

day length of 19.5 hours and tw1l1ght lasting all

“night; the sun rises above a sea level horizon at

an azimuth angle of 32°, or about north—northeast

~ but does not rise above the Talkeetna Mountams,

untll it reaches an azimuth of about 54°, ‘reaches
4 maximum elevatlon angle of 51° at noon, and
d1sappears behmd the local tlmbered terrain at an

az1muth angle of about 312° w1th sea level sunset

at 328°.
The long day lengths help to offset the cool :

'summers and plant growth is much more rapld

than in the northern States under higher tempera-
tures but shorter day lengths. The long day
lengths pose photoperiod problems in plant adap-
tation ; biennials may produce seeds the first year,

~and some new plant varieties or strains have been

: developed to: mcrease Valley ylelds

9 LOCAL

Local wind eondltlons have been mentloned'

" ",frequently as they affect temperature variation -

~ and the measurement of pre01p1tat1on in the

Matanuska Valley Not only are the local winds
of indirect importance as they affect the tempera-
‘ture and precipitation d1str1but1on ‘but they also
~ cause considerable soil erosion, _property damage,
and personal discomfort. The well-known “Mata-

”’k“ynuska” and “Knik” winds, teohmcally, are not

WIN DS

for Matanuska Wmd ocourrences m the Wmter is
also favorable for the formation of a cold air mass
over the Copper Rlver Valley, the cold pool of air,
dammed by the divide between the Tazlina and e
Matanuska Rlver drainages under strong easterly

to northeasterly gradient. flow, spllls over into the

, Matanuska Valley in surges resultmg in cold gusty

- valley or gla01er winds, but are winds caused by

- ,'strong pressure gradlent ‘when the grad1ent be-
~ comes properly alined w1th the respective river
The synoptlo 51tuat1on most favorable “

winds over much of the Valley. Valley and glaclerk '
winds [3] also oceur, and, although probably much
more common than the extreme gradlent-produced
Matanuska and Knik wmds ‘they are of less direct
economic importance. It is believed, however,

that both the Matanuska and the hght valley
AT :




Cin e effect

' wmds cause eddres near the bluﬁ‘ of the Matanuskafrf ’

River at No. 12 Wh1ch are largely respons1ble for

‘the comparatlvely warm winter mghts and longf

kfreeze—free season at that statron

~ work into the river [6].

atanuska Valley occur on only about 2 or

. ,'3 days 8 year _causing cons1derable sorl erosion

The sp'ed of an extreme Matanuska wmd at 1ts" '

central axis in the eastern Valley has not been
: rmeasured but the hlghest ‘observed 1-min

January 23, 1951.
,strong Matanuska Wmd is afforded by the totaliz-
ing anemometer on the evaporatmn pan support

ute
wind speed at Palmer 2NW was 48 m. p. h. on
An idea of the speed of a

:,and damage.

; "strong pressure gradlent channeled in the valley,

~ produced winds in the southern port1on of the k
'Matanuska Valley which. must have been on the .

order of 100 m. p. h. Large spruce trees. were

: snapped off or uprooted in the Knik River area,

at No 14 whrch recorded a total of 601 mrles on

Aprll 4, 1945, an average hourly W1nd speed of

25 m. p. ‘h. for the 24 hours at an elevation of

'about 2 feet above the ground Strong northerly
' wmds were also recorded at Anchorage on April 4

- with a 5-minute maximum wind of 43 m. p. h.

and gusts over 70 m. p. h. which d1d consrderable

'damage to Wmdows and roofs, at Elmendorf ',
F1eld a pressure tube . anemometer recorded a peak
- gust of 100 m. p. h. The observer at the Palmer ,

Airport estimated w1nds to reach 80 m. p. h.

in the Matanuska Wrndstorm of January 25—26 '

o 1953 [14] but there _were no measured wind

, speeds recorded in the Valley in this storm;

several roofs were blown off; a hay shed and
- garage were demohshed n the Matanuska Valley; B

 wind sandblasted neon signs in Palmer, driving
some sand partrcles clear through the glass with

‘breakage occurring when small pebbles carried by

‘the wind hit the glass. In the same January 25—
26 Matanuska, a fastest mile wind of 60 m. p. h.

was recorded at Anchorage the fastest ever ob-

~ served at that station in January, with a maximum
observed gust of 72 m. p. h. “Considerable freeze

~ damage to water pipes and drainage systems re-- :

f'sulted from the unusually high Matanuska winds
Matanuska wrnds_f

and subzero temperatures.

‘and a house at Mile 38 on the Glenn nghway, :
. which is ]ust south of the Knlk River br1dge was
“demollshed with shght injury to the family. =
Wlnd condltlons in the Valley, therefore have i

always been of utmost interest, and in the or1g1nal i
'planmng of the chmatrc network it was hoped to
~ learn the 1ntens1ty, geograph1c extent, usual
,’duratmn direction, and frequency of the local
w1nds the Matanuska and the Kmk To study

o ',

Caey Canlil

May i © Jume

‘may remove most, if not all, of the protective

~ winter snow cover from fields in portlons of the 7

' Valley ‘and cause considerable soil erosion.
~ Knik winds occur more frequently than Mata-
'nuskas but are of shorter duration and more local

occur over the immediate stream bed of the Knik
River near and below the Knik bridge where the

" The highest Knik winds probably'

low-level ‘wind stream is occasionally reported S0 -
strong that it is dlfﬁcult to drive cars over the

; _bridge; yet there may be httle or no wind several
- hundred feet from the approaches of the bridge.

During the winter of 1935-36, while piling for

false work was being driven on the Knik bridge,
a KIllk w1nd blew the plle dr1ver off the false

8

E FIGURE 16 ——Wmd roses, Beylunds, Palm" ,
Number 1n pa,- s
: renthes1s shows percentage of wmds from that dlrectxon e
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perrod November 1948—January 1951,

greater than 18 m. p ‘h.

Well developed or ex- .
treme Knik wind situations whlch affect most
of the M

: An extreme example of a Kmk .
‘wind occurred on October 23, 1954 [15], when a




of the lines,

lthe Wmd COl’ldlthnS 4 sets of wmd equlpment
consxstmg of wind towers 20 feet high, Friez

. 1 /60 contactmg anemometers and Doz1er mﬂeage
o counters, and nonrecordmg wind vanes were
~ installed at No. 2, No. 9, No. 12, and No. 14,

, exception of almost contmuous records

o of dally miles of wind at No 2 and No 12 from
. December 1942 through July 1946 the wmd records
. obtalned from the totahzmg anemometers were

~ fragmentary and furnished little assistance to the

- study of the local winds. The average hourly wind
speeds for No. 2 and No. 12 are shown in table 9

~ with the Anchorage 31-year average for comparison.

”Wmds in the Wmter and the ehange to south-,'
The

easterly and Knik winds in the summer.

: wind rose for the Palmer Airport, apparently

'located in an eddy near the confluence of the

: northeesterly and southeasterly wind ﬂow chan- :

k 'f'f,Although the No. 2 and No. 12 monthly average

~ wind speeds are based on only 3—4 years of record,

 the averages mdmate that wind speeds are con-

siderably lower at No. 2 than at No 12 in the
' ,’,Wmter and hlgher in the summer :

- "TA,BLE Qerourly qverage wind speeds (m. p. h.)

Fel | S : Pl e e | en | . N 3 =}
dlel8 | 5|82l vla|g|lBlg|=
BRI |4|E |28 <& |c|z|A|=
6] 3.7| 8.5 4.61-5,6 4.:9'4§5 4.4{3.7 36 2:8(2.31:3.9
11°5,91-4,7) 5.3/ 3,9{ 3,0/ 2.6/2.4] 2.6/ 4.6 57| 5.1} 43
2)-5.81°5.8]-5:5 6.1|' 6.0 5.4 5.1/75:3| 5.41. 5.1| 4.9/ 5.5

o Theestablisl’lmerit of a seeond-order aﬁation
1948 furmshed wind speed and dlrectmn data 3
, i'November 1948 to the present and permltted the
- preparatmn of wind speed and direction fre-

~ quencies. The station was first located at Bey-
lund’s resudence

- weather station in the Palmer area in November

 times daily, 8 and 11 a. m. and 5 p. m,, from

about 2 mlles northwest of

,Palmer and was in the path of the Matanuska

‘wind. Since the wind conditions reported here i

~were not representative of those observed at the

~ Palmer Airport, less than 3 miles to the southeast,
~ the second-order statlon was moved to the alrport e
Although this move made
~ both aviation weather station records short
o (about 3 years each), it made wind speed and

in February 1951.

direction data available on a thrice daily basis

for two strateglc points in the Valley. The wind

. roses for Palme1 2NW and the Palmer Airport

_are shown in figures 16 and 17 with wind speeds
~ above 18 m. p. h. shown i in parentheses at the ends

o toward ‘the mtercardlnal _directions at Palmer,
e 2NW the blas detracts little from the obvious k
! predommance of t,he northeasterly and Matanuska

19

nels, shows prevailing southeasterly and Knik

'~W1nds,1n ,the,_‘sprmg and summer but, more, eve,nly,

i e i
o : o
mi(l) ) Sl e

~June

Faly s

- Noir. :

—— KEY

% FREQUENCY
2 S 10°.20 30 i
CALM - ' (1)~ % FREQUENCY ;
S . OF WINDS OVER 18 MPH

©4L % ~LESS THAN ONE HALF
OF ONE PERCENT

‘FIGURL 17. ——Wmd roses, Palmer Airport, for perlod Feb-

ruary 19"'1 ~February, 1954

dlstrlbuted wind dlrectlons and lower wind speeds

‘than observed at Palmer 2NW. The frequency

of northeasterly winds during the winter months
1s greatly reduced from that at Palmer 2NW,

~and the ‘Matanuska wmds necessarily come from

the more northerly dlrectlons at Pahner Alrport

than at Palmer 2NW.

- Although there is an evident bias

Since both the totahzmg anemometers at No 2

and No. 12 and the short station records of day- ‘

~ time wind speeds and direction at Palmer 2NW
,and Palmer Alrport prov1de msuﬁ.‘iment data for




, '-‘a, detalled study of the wmd condltmn a study", of the path and characterlstms of the Matanuska -
 was made of the occurrences and duratlon' ‘:and Knik WlndS , o

of the local Wmd conditions from descrlptlve ~ Matanuska No. 2 and No. 12 were selected as,,"'

o information or remarks entered on the Form . “control” stations for the Knik and Matanuska
1009, Monthly Record of Clunatologlcal Observa-  winds, respectlvely, since preliminary studles o

~ tions. Although these basic observational data_  indicated these statlons reported the majority of
_ have the disadvantage of being more or less : the respectrve winds. Since the format of the
~ subjective in the class1ﬁcat10n of ~high Wmds ~ Form 1009 was changed, decreasing the emphas1s :
between observers and even within the same  of wind reportmg effective with the January 1949
observers record, the reportlng of wind conditions ~ forms, the records used in the followmg Wmd‘,
at most stations was found to be fairly umform analysrs were generally those from July 1941 :
and 1t is beheved furnlshes a rehable estlmate through December 1948 ~

10. MATANUSKA WIN DS

E o WIND PATH : ' c reeorded as north or northeast Were llsted forf, 2
Days w1th wmds recorded as Matanuska wmds .v each statron in the Valley regardless of the lengthﬁ
or high winds, very high winds, or strong wmds of record ‘The number of days with- Matanuska

'When the prevalhng d1rect10n for the day was winds for each statlon was then compared to the'
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. number reported over the same perlod at No. 12,

: Vthe control station, ‘and the comparison expressed
 asa percentage of the number of days of Mata-
~ nuska winds reported at No. 12. For example '

Matanuska winds were reported at No. 2 on 16

- ﬂj'days in the period from October 1941 through’

' y"‘December 1948, and in the same period Mata- -

~ reported at No. 12.
~ accuracy of the sub;‘ectlve wind reporting at the
~ control station, it is interesting to note that no
o Matanuska wmds Were reported at. No 2 which
~ were not reported at No. 12.

- proaching that at No. 12,
],(September—December 1941) at No. 3 shows a
_greater frequency of Matanuska, . winds ‘than'

~ of the Matanuska wmd with mcreasmg d1stance

from the Matanuska River Valley mouth, and the ;

: sub]ectrve nature of the reports, to place the sta-
tion near the center of the wind stream. Records o
since 1951 indicate about half of the Matanuska
' wmds reported at No. 12 were expenenced at No.
~ 16 which station was also placed within the 50

nuska, wmds Were reported ‘at No. 12 on 224;'

ska winds

shotvn for each statlon'm ﬁgure 18 and the sketched

about one-third of the days of Matanuska winds
As an indication of the

~ The percentages define the Matanuska wind

“since 1948 seems to corroborate the path shown.

Although the observational forms in use after

The 4—month record

— experlenced at No. 12, and, although the record

~ is extremely short, No 3 is beheved to be near the'
£ 'center of the path of the Matanuska wind. No.
- 12is wrthm the southern edge of the most frequent
'*Matanuska wind path, and the present looa,t1on,,'
7of No 9 is on the northern edge with the most
' jcommon Matanuska, Wmd streams then approx1—f'
 mately 4 mlles across at the easteln side of the
- Valley It is in this eastern area that the full
o foree of the Matanuska wind is felt ,
T e,Matanuska wrnd path extends West-south—”
 west over the lake chain in the Wasilla area,
_ but the network of statlons in the western portion
~ of the va,lley is too meager to place any deﬁmte 5
' ,,[hmrts on the boundary of the wind stream. The

probably ap-

i days therefore' ,i"only 7 percent of the number
of days o 1 reported at No. 12
The e-percentages are

percentile path. In figure 18 the l1nes of 10: end 50
percent frequency correspond to about 3 and 16

days, respectlvely, with Matanuska winds each

year. Although the heavy arrow shows the axis or

“most: frequent path of the Matanuska wind, the

10 and 50 1so-pereentlle l1nes indicate the path
- 'of the Matanuska wind: Although not included
~ on the map, Anchorage (Merrill Field) experienced

wind does not always | follow the same channel but
varies somewhat with the direction of the gradient
flow. It may blow only along the northern por-

~ tion of the Valley affecting only No. 9, and on

other days, when the flow i is more northeasterly,

- the wind will affect statlons at No. 12 and No. 14

, " tream fairly well in the eastern portion of the
o ;Valley, and 1nformat10n gained from 1 new stations

but not No. 9. In most cases, however when the
‘Matanuska winds are experleneed at the south-

eastern stations—Palmer Airport and No. 2—usu-
ally it is not so much the channel or pa.th of the
wind which has changed but the width, depth, and

: strength of the wind, and ‘Matanuska w1nds are

~ December 1948 do not include the prevaﬂmg wind
: ,;'drrectmn and no percentages were computed for
these records, enough cases of Matanuska winds
were found to show that the new location of No. 9
~ at the Cather Children’s Home, about one-quarter
~ mile south of Wilson’s, shows a much greater
' frequency of Matanuska w1nds

experrenced throughout the Valley

' SYNOPTIC SITUATION i

A study of the synoptlc 31tuat10n durmg re—{ S

ported Matanuska winds was hampered by the
fact that the Northern Hemisphere Map series [12]

was not. yet avarlable for the months between June

1939 and October 1945. Of the eight joint occur-
rences of Matanuska Wlnds at No. 12 and No. 2,

- representing occasions of well—developed Va,lley-“

wide Matanuska wmds Northern Hemisphere
maps were avallable for only 3 of the occurrences
or 5 days. The synoptxc maps for all 5 days

‘showed the same basic pattern: a Low in the east-

ern Gulf of Alaska and high pressure over the

interior with strong pressure gradient along and

south of the Alaska Range The five Low and'
High centers are plotted in ﬁgure 19 with the
gradient flow in all five situations shown as an

. arrow. Slmllarly, the positions of the Lows and
‘Highs were plotted for 22 days when Matanuskai

winds were reported at No. 12, No. 9, and No. 15, or
the stations most frequently W1th1n the path of the

~ Matanuska Wlnd The envelopes of these pomts, B

51 percent at Wasilla is believed to be great

. enough consrdermg the shghtly decreased strength
' o - 21

ﬁgure 20, ‘show the Gulf Low in approx1mately, ;

the same position with shghtly more scattering
due to the increased number of observations and
less limited condltlons A plottmg of the Hrgh;'
and Low centers for cases where Matauuska wmds '




: FIGURE 19 —Envelopes of low and hlgh eenters for davs
- with Ma‘ranuska w1nds at both Palmer ]l\T (No 12)
,' and Pallner 4SSF (No 2) i R

: FIGURE 20 ~Envelopes of low and hlgh centers for 22

~days with Matanuska Wlnds at. Palmer 1N (No’ 12),;

Palmer 5NW (No 9), and Palmer 4W (No 15,

SR

: FIGURE 21 —Envelopes of h1gh and low centers durmg

19 days of Matanuska Wlnds at Palmer 5NW (No. 9) -

and/or Palmer 4W (No

]5) but not at Palmer 1N
(No 12) ; il o

: 'opt1c pattern w111 aﬁ"ect only the northern por— e
~ tions of the Valley, but the wind path may back

- as the Low moves eastward in the Gulf. Figures

19 and 20 show only the synoptlc pattern and not

the gradlent strength Whlch would of course be a
necessary cons1derat1on in forecastmg Matanuska

: ,Wlnd occurrences

FREQUENCY AND DURATION '
Fr requency and duratlon stat1stlcs of the Mata—

- nuska wind were compiled for No. 12 since that
station has the longest and most consmtent record '
 of Matanuska Wmds
been observed in every month but are 1nfrequent
-~ from May through August

Matanuska Wmds have :

With the movement,
of the mean position of the Aleutian Low from the
northern Berlng Sea in August to the Kodlak',
area in October, and- Wlth the concurrent coohngf :

= of the Copper River plateau ‘the number of oc-
~ currences of Matanuska winds increases in Sep- s

tember and October Matanuskas be1ng ‘experi-

~enced at No. 12 on an average of about 4 days ;

lywere experrenced at elther or both No 9 and No :

15 but not at No. 12 prov1ded a dlfferent pattern, :

~however, as shown in figure 21, with a more west-
ward position of the Low; the Lows also tended to

~ be elongated east-west Wxth a tendency for double
centers prov1d1ng for ‘more easterly gradient over
Typical traj ectories are shown by the
Matanuska wmds produced by th1s syn— :

o ;

the Valley
arrows.

~Jan,

in each of the months from October through Aprﬂ '

The average number of days with reported Mata-

nuska W1nds at No 12 for each month are shown,

TABLE 10 —Average number of days wzth M atanuska wmds i
No 12 (Palmer IN) July 1941 December 1948 ;

f‘F’eb. Mari May June Tuly Aug.| Nov.|Dec|

Apr. %ept Oct.

i

{ L




' 1n table 10. Matanuska Wmds occurred at least

";w1th 'ﬂMatanuska winds in any month ‘was in

’ :February 1944 when high northeasterly winds < Y
 were recorded on 13 days durmg the month. L

Out of a total of 120 separate occurrences of

. : ﬁ”the Matanuska wind recorded at No. 12 in the'
- y,,perlod August 1941 through December 1948, the -

' _beginnings and endlngs of the wind condltlons

 were sufﬁc1ently well recorded to obtain wind

 all but 4 of the 52 months, October through, o
1941-48. The greatest number of days

TABLE 11 —-C’ontmgency table of duratwn occurrences of
M atanuska winds at No. 12 by seasons

,'Springﬂ CFall | Total :

- Duration in hours

: Winter

o
L I
8l 8|l 8

36]

22
97

" no significant differences in 'duration of the Mata-

~duration in hours for 101 of the reported cases.
- four occurrences of Matanuska windsin the summer'

" ,'fThe wind duration data were _compiled for each
o although ‘there appeared to be a
;tendency for the Matanuska wind to persist

month and,

‘nuska wind between ‘seasons.

- There were only

‘months Whlch was an 1nsuﬂielent number to allow :

. the summer season to be con51dered in the test.

_longer in the wmter ‘months than in the other
~ therefore, were pooled, and a cumulative frequency,

,ﬁthree seasons a Chl-square test, table 11 showed
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DURATION OF MATANUSKA WIND (HOURS) =

lFIGURE' 22. —Percent frequency that duration of Ma-

tanuska wind will equal or exceed mdlcated number of
~ hours, based on 101 occurrences. recorded at Palmer IN
(No 12)' August 1941—December 1948 ‘

WIN D PATI-I

Days Wlth recorded Knlk w1nds or hlgh Wmds '

_very hlgh winds, or strong winds when the pre-

o valhng dlrectlon for the day was given as southeast.

or east, were hsted for all stations in the Valley.

. The number of Knlk Wmds at each station, regard—"
. less of length of record

:m percent are shown in figure 23.

. , was then compared to that
at,N 0.2, the control statlon, for the same per1od ‘
'cord and the COMPpATiSons, or ratlos ‘expressed.
For example,
vember' 1941 through December 1948, 81
winds were recorded at No. 12, and

The duratlon-frequency data for the 4 seasons,

of the persistence of Matanuska winds equaling or

exceedlng a given time period is shown in figure 22.

-Almost half of the Matanuska winds continued

contlnued for less than 72 hours.
,recorded duration of the Matanuska wind at No.

for less than 24 hours, and about 9 out of 10
The longest

12 was 178 hours (January 30—February 6, 1944)

‘and the shortest duration was 3 hours (October 23,
- 1943); there were seven occurrences of durations

of about 4 hours each whlch were recorded in all
seasons.. ‘None- of the four Matanuska winds

- recorded in the summer months perSISted longer :
- than 24 hours. '

Ttis emphas1zed that the foregomg statistics on

~ the frequency and duration of the Matanuska wind

are based on the reported occurrences at No. 12,
and if data were available for the center of the '
wind stream at all ttmes the wind frequency :
undoubtedly would prove greater and the dura t10n

' longer

11 KNIK WINDS

wmds were recorded at No 2; thus about 22 percent

~ of the number of days w1th Kmk wmds recorded at

No. 2 were reported at No. 12. As an indication

~ of the . accuracy and completeness of the sub]ectlve' :

. in thls same perlod a total of 362 days w1th Kmk;

reporting at No 2, the control statlon, it is inter-
esting to note that on each of the 81 days on whlch
Kn1k winds were reported at No. 12 Knlk winds

: were also reported at No. 2 except for 3 days and

on 2 of these days Knik wmds ‘were reported on
ad]acent days Since Newville, observer at No. 2,

reported Knik w1nds When dust clouds were ob-,’ Ly
served on the. lower Knlk Rlver bar in addltlon to

those actually experlenced at h1s stat1on, it is
beheved that the count of Kmk wmds at N 0. 2

28
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vda,ys annually with Knik winds. ,
- quent path of the Kmk wmd ;s down the Knlk*
- River with the width of the Wmd path hmltedi
: nmanly to the w1dth of the river bed ThlS"

24
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: approaches the true frequency of the wind condl-; -
~ tion; ‘however, the 100-percent figure asmgned to
~ the control station, then, is misleading, and the

,'percentage of Knik Wmds actually expenenced at
~ No. 2 is unknown. The figure of 5 percent at

No. 14 is probably biased cons1derably below the
true frequency at that station since Knik winds

were not suﬂimently descrlbed on the observatlonal

~ forms for tabuletmg, and the only wind records",

FIGURE 23 —Percentage of number of davs of Kmk wmds reported at No. 2 and Kmk wmd path
: ¢ S (July 1942—December 1948) :

most frequent occurrence of - the Kmk Wmd is

~evidenced by clouds of dust on the lower Knik

River flats but causes little damage and is gen-

erally felt only at the Knik River brldge and a few
 farms 1mmed1ately adjacent to the river in the

‘Vlclnlty of the bridge; it requires little gradient
‘and is generally spent by the time it reaches Knik

 Arm. Unlike the Matanuska wind the Knik

used were thce-dally Wlnd speed observatlons‘ .

taken at 8 a. m. and 4 p. m. from April 19427'
: ,,through December 1944 Thus, ‘many Knik winds
could have occurred between ‘the observations.

‘In ﬁgure 23 the epprox1mate path of the Kmk'

~ across the Valley
: fsoutheasterly gradlent however, Knik winds be-, :
come stronger and more extensive, affectmg most, o

wind is usually of short duration, relatwely shal-

low, and does not mamtam 1tself as a stream
- Under strong southerly to

~ of the southeastern quadrant of the Valley about

wind is shown by the 5, 25, and 50 1so-percent11e, ,
lines representmg, respectlvely, 3 13, and 25

The most fre-'

10-15 ‘days a year. ,
farm the No. 2 statlon is presently located, a,nde_
who commutes by small plane daily between

k',Anchorage and No. 2 whenever weather permits, :

Dr. Lee McKlnley, at whose

estimated the top_ of the Kmk ‘wind stream over

: the Kmk River a,ty between 1, 000 and 1, 500 feet




o creasing ‘the temperatures ;
; southerly flow in the winter months temperatures

. He also 1ndlcated that except for the strongest"
~ occurrences the Knik Wmd does not have the
turbulence of the Matanuska wind stream and,

~ since his pr1vate Tunway is or1ented southea,st-

northwest, he has encountered httle difficulty i in

o landmg in Knik wmds of 20—30 m. p. h.
’ SYNOPTIC SITUATION

N orthern Hemlsphere maps [12} Were avallable

for only 20 days when Knik winds were reported
~at both No. 2 and No. 12. " The Low and High

" centers were plotted mn the same manner described

~ for Matanuska wind occurrences; envelopes en-

closmg these centers are shown in figure 24. All '

cases of hlgh southeasterly to eesterly winds i 111 the

~ Matanuska Valley showed basrca,lly the same
~ pattern—a low index situation with a north-

south elongated Low centered near ‘Dutch Har-

: ,"‘ bor, hlgh pressure over the eastern Gulf andf,
Ca,nada and strong southerly to southeasterly

~ flow over a long Pacific tra]ectory Therefore,
_ rather than the Knik wind gaining its warmth as a
 typical chinook wind, to which cause the higher

'tempera,tures have commonly been attributed,

_ the Knik is essentially a warm wind because of its

long Pacific trajectory. Certainly, however, the -

[downslope or chinook effect serves in further in-

. ‘in the Matanuska Valley are often hlgher than

o : those at Pacrﬁc Coastal statlons

TABLE 12 —Average number of days wzth Kmk wmds :

: Statron,, o % 5"5‘ 5 g % %t’ *é, g, ‘S. g g Tecord
L RS R =R P NCR [ SR (R g T
{als|e6l9ol6ls| 2533|350 1t0years.
1 <%<}é 3131 |<Kl1i1]1 <}é 12 | 7 years.

and under strong'

, Smce reports of Knlk Wlnds a.t No 12 Were a
necessary condition for the selection of the cases

- :on ‘which figure 24 is based, it follows that the

synoptlc pattern is typlcal of the stronger Knik

o ~wind situations which affect the southeastern
~ quadrant of the Va,lley about 10 to 15 days a year;

- however, the gradient would, of course, be a
~ Dnecessar} jconsrdera,tlon in forecastmg the extent
- and 1nten51ty of the Kmk winds in the Valley :
. FREQUENCY AND DURATION

Kmk Wlnds ‘were reported in all but 14 of the

- months from November 1941 through December

1951 orin. almost 90 percent of the months. Knik

Wmds may oceur in any month but are most:'

PERCENT : FREQUENCY
34
O

s
. --v'i‘ 0.
!

FIGURE 24. —Envelopes of hxgh and low centers for 20

; days ‘when Knik winds were reported at both Palmer,
4SSE (No 2) and Palmer 1N (No 12) e

frequent in May when the mean sea level pressure .

map [16] showing a Low centered just north of

Unimak Island, corresponds more closely than that
of any other month to the synoptic situation asso-
ciated with Knik winds. The average number of

~ days with recorded Knik Wmds at No. 2 and No. "

12 are shown in table 12. The length of record
was extended through 1950 at No. 2 through use
of the observer’s personal records [8 [ ] on which he
recorded supplementary wind information. '
Times of beginning and ending of Knik winds
were recorded at No. 12 but not at No. 2.  There-
fore a frequency of the duratlon of Knlk WlIldS
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DURATION. OF KNIK WIND (HOURS) -
Ficure' 25. ———Percent frequency that duration” of Knik
wind will equal or exceed ‘indicated number of ‘hours,
“ based on 72 occurrences recorded at Matanuska No
12 August 1941—December 1948 :




- could notbe prepared for the control statron
: tabulat1on was made of the duration of 72 occur—

A

'Kmk winds lasted less than 12 hours 80 percent' .

~ less than 24 hours, and 95 percent less than 48

~ rences of Knrk winds at No 12, however, which is
~ shown as an. ‘accumulated frequency in ﬁgure 25.
The frequency shows that about 50 percent of’ the

hours. The longest wind duration was about 72

hours on May 20-23, 1947, which wind caused
consrderable sorl eros1on at No 12 ‘ .

12 JOINT OCCURRENCES OF MATANUSKA AND KNIK WINDS

, Matanuska and Kmk w1nds occas1onally occur
o s1multaneously under easterly gradrent a compo-

- nent of the wind comlng down_ each valley, but the
that when the

strength of each wind is Jess t
~ gradient is alined with the respect e river Valleys
In the period from November 1941 through De-

~cember 1948 Matanuska ‘winds were reported at

No. 12 Wrth Knlk wmds at N o 2 on only 8 days

, ybe determmed as s1multaneous

and only on 3. of these days could the occurrences,

. common for the Kmk wmd to precede the Mata— .
‘ nuska wmd as the Low (fig. 24) moves east-north— :
i eastward from the eastern Aleutians to the eastern

~ Gulf (fig. 20) and the ﬂow backs from southerly
: to northeasterly o

13 AEOLIAN SOIL DEPOSITS

Observatrons on the depth of aeolian soil de-

~ pos1ts made by Trainer [11] show loess and sand, :

~deposits up ‘to a maximum of 40 feet on the river

a dune area from Jim Creek (about 4 mlles east of

'Bodenburg Butte) extendrng about a mile north-

~ westward from the Knik Rwer toward Bodenburg' o

~ bluff about 1 mile north of No. 12 w1th loess
‘deposits thinning rapldly to the southwestward

with the central axis of maximum deposit over the
~area of somewhat rough topography between No.
12 and No. 14 along the southern edge of the
In the Knik River area
,Tramer s observatlons show maximum deposrts in

REFEREN CES

Matanuska Wmd stream.

'Butte gradually thlnnmg to the east bank of the

Matanuska River. Loess deposrts show an in-

_crease along the nnmedlate west bank of the

Matanuska River. The longer tailing of the
Matanuska—mduced aeolian deposrts mdrcates the

. greater strength of the Matanuska Wrnd

1 Alaska Department of Agrlculture, szth Bzenmal '

Report J anuary 1 1.953 to December 81, 1 954, Palmer,,

‘Alaska, 1955.
1953, pp. 20—22

- 20)

J. R. Heller, The Climate of the Matanuska Valley
~with: Speelal Reference to Recent Mlcroehmatrc
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