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Snow in Turkey

% Ave. elev. of Turkey > 1100 m,

snow is frequent

% Snow stays on ground in

East and Central Anatolia

% Most transboundary rivers are

fed by snowmelt

http://www.natice.noaa.gov/




HARMOSNOW COST PROJECT

A Harmosnow Joint Event on International Workshop
: 1st Field Campaign & Meetings
March 2016 Erzurum, Turkey




*Manual show courses
(1960’s)

% Automatic SnoTel and
snow pillows (2000’s)
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SPA Stations in Turkey

11 SPA stations are set up in Turkey before 2015 snow season

3000

IN0V'E

400Ut

00T

SPA stations in Turkey

JEANDOKEN KAYAK M

r

3 "‘ D‘ ' = oae

- OVACIK
X .

dezi
*

AN

4000 4500

Pzlzndoksn

Firat

m

2610
Nemrut Van G350 2550 <
Cimil D. Kzrzdeniz 2072
Aydintsps Coruh 1597
Bzyramarsn Kizihrmak 1450
Camkoru Szkarya 1402
Bonyzsn Kizilirmak 1335
Ovz ok Firat 1280
Kzl B. Menderes 1130 ; Togend
Pinarbas B. Karadeniz 1010 ¥ SPAlstasyonlan
insbolu B. Karadeniz 355 I s
[ Tanmsal Alan
(Honaz B._Menderss 432 I omen
[ vesit Alan
e - 13 [ ciiz Bitki Ortsi
v T [ su
kLo ioy o A5O0E

Istasyon Adi X Y Arazi Kullanimi
BONYAN | 35850 | 38854 |gehr
AYDINTEPE | 40.129 | 40.381 | Tanmsal Alan
OVACIK 39242 | 39.368 | Tanmsal Alan
KALE 28 86° 7.434 | Tanmsal Alan/Sehir
PINARBASI 33.079 | 41557 | Tanmsal Alan/Ciliz Bitki Ortuso
HONAZ 20281 | 37.766 | Tanmsal Alan/Sehir
NEMRUT 42264 | 38585 | Tanmsal Alan .
cimiL 40.795 | 40.731 | Yesil Alan/Tanmsal Alan N
PALANDOKEN | 41290 | 30844 | Yesil Alan
BAYRAMOREN | 33243 | 40.920 | OrmaniYesi Alan
CAMKORU 32504 | 40582 | OrmaniYesil Alan - w—
INEBOLU 41675 | 33.719 | Orman/Yesil Alan 0 50100 200 300 400

25°CTE

30°00°E

3500

HCVE 450TE

[ S

TR



SPA Stations in Turkey
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SPA Measurement Examples

— Sicaklik

Kar Younlufu (2]

Kar Su Exdeger (2)

‘ Y A1y m— Kar Derinllf] e—gar Sy Esdefer] (1) ====== Kar Yofunlufu (1)

1

LY F

17777 Palandaken SPA

saanniLLLY

I.-Jl.-.
LCLEETET

i demmsneennadm

LEE R

-

L]
[l

[RET LR ER LN

V
—

gt

Frr RN L LR L L

(2

| quye s “fwuy £15e

-
FEE

"

waddy 22 0

Jlrrtlliﬁﬁulillll

EEEE AR s m

TTIT L L

TE R R R R EEE R R EEE

Fi-mfr-+
TETTERAL

=]
=]

FedEEREEpEE

30

an
l-!lit-1.+

ks ss s nm e mEE B

AL R RN

frasasnmnnnenn

e UL E RN R TR

2

)

YT T EE LR

-
TP T T

100

01/03/2017

01/01/2017

01,/06/2017

01/05/2017

01/04/2017

01/02/2017

01/12/2016

01/11/2016

16

01/10/20




y _Mn."_ quE s ") £18e s
O | v : : : .
- =
e
n
L ———— L T e ——
- ] TR SR Y ORI
—— T ——
T I..Il._l__..-Lu...FI.l..l-ll
- ..l.lllll.ll.lllll.lﬂ.rl_.__llurlll.
kL
e I el el st
c T | memem———— === B
Mg M O - ”._.H...H._.._.nl.._.....m._.” ”...“-“_..H...H.- .-..-......-..lnrl.-......l.._.... oy ._.ll..ll...l_-.- Tel l.-lr-.ﬁﬂ .".._ ..-'.- h...l.-.-l-l e -_-._-....-._..-....---.-....-...-.--+...+.--.....-....-.... 'y
_Iun_ O LT L E L E f it o0 d g
S 5 ...-.-.-........l-.-.tttt.“ =
um_ -
Q |: :
)
— ]
£
i
O
m m
I
U]
L 1)
© ||
=T
X |:[z
S [}
LI R
i H
[
H &)
I —
=
a IIIIIIII
n = =
2 [
(¢)) 3=
E —
_m-__u L™ I|I-.I|_f |
Um 2 -
ARE ettt
o | =g
H EEEE AR ...-.—lt-!l!ﬁh—-lFi[.FtnFﬂlii‘Fﬂl‘F‘F = BEE g - ]
* =mwmES o :
S : ok = w
- - :
— ]
= y b
S .-I |.-lll-_..l.--.........-.lll.ll._.._.-.....-.-.—__.-i-lll.-.__ - i
st 3
[T} e
a W SARELSATESSARREANETT LR TR LE Nl N N L kil el ek R R E
3 e ]
- ]
= | e :
ST it —— ]
q.lll..l..u__lll-. —= [— E
R o e - = =
— TITE L RN L L i-flit-#lrt-fl”.ﬁl[t[ttl P’J .
- - 1
S “
= LEE R LR R R L R R R R N R R R RN L ] r
m o —e = 1
n
4 | = Ll _
ﬁ -
| o=y
" —— .-Ilnuuhl.l...l-_I
I T -‘...-..ll.-lll.ll _
I |I-l-t.ll|.|l...l_||.l..|||.
j—
o
= i =2 A =
= - B
(a7 ) Z-TA (i) Z-TI5H (W3]
LA o S B s e e T g
DIORE IR Ly A S SRR | L TRERORTom G e TR R |

15/04/2015 15/05/2015 15062015 15/a7 2015

15/03/2015

15122014 15/01,/2015 15/02/2015

15/112014




.  SPA Measurement Examples in Turkey
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SPA Measurement Examples in Turkey
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17777 Palandoken SPA
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. SPA Measurement Examples in Turkey

Point A Point B Point C Point D
U Air Temp. < 0°C U Air Temp. >0 °C ° Diurnal cyclefor LWC ~ 7-9% o Max. LWC ~10%
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Snow Covered Area (SCA)
using NOAA IMS product

Snow Water Equivalent (SWE)
using EUMETSAT H-SAF product




Snow Covered Area (SCA)

Snow Covered Area (SCA)
using NOAA IMS product

A
2015 Snow Season SPA vs. IMS snow product

Elev (m) No. Obs. BIAS POD FAR CSl POFD HR
PALANDOKEN 2610 184 0.94 0.93 0.01 0.92 0.08 | 0.93
NEMRUT 2550 163 0.69 0.66 0.04 0.64 0.14 | 0.69
CimiL 2072 155 1.31 1.00 0.24 0.76 0.39 | 0.83
AYDINTEPE 1597 119 1.02 0.95 0.07 0.89 0.04 | 0.96
BAYRAMOREN 1450 218 1.03 0.80 0.22 0.66 0.12 0.85
CAMKORU 1402 148 1.68 0.98 0.41 0.58 046 | 0.72
BUNYAN 1335 220 0.95 0.53 0.44 0.37 0.09 | 0.85
OVACIK 1280 118 0.47 0.47 0.00 0.47 0.00 0.83
KALE 1190 185 0.00 0.00 1.00 0.00 0.04 0.96
PINARBASI 1010 155 0.91 0.84 0.08 0.78 0.03 0.94
HONAZz 492 28 0.00 0.00 0.00 0.00 0.00 0.96




ent (2) @ Snow Water Equivalent (Satellite) I
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e Snow Water Equivalent (SWE)
RMSE (inm) MAE (mnm)
Elev (m) Obs. No. | SWE-1 | SWE-2 | SWE-1 SWE-2
Palanddken 2610 59 30.0 57.3 204 37.5
Nemrut 2550 19 484.0 552.4 429.0 533.2
Cimil 2072 46 78.9 95.7 73.4 88.7
Aydintepe 1597 28 103.0 113.2 96.6 113.2
Bayraméren 1450 36 Q9.5 70.4 91.3 66.1
Camkoru 1402 10 40.7 62.1 333 59.6
Biinyan 1335 27 84.7 83.1 83.1 81.4
Ovacik 1280 11 123.5 129.4 121.5 111.1
Kale 1190 0 0.0 0.0 0.0 0.0
Pmarbasi 1010 0.0 0.0 0.0 0.0
Honaz 492 0.0 0.0 0.0 0.0

Snow Water Equivalent (SWE)
using EUMETSAT H-SAF product




Snaw Pit Profile

Observer: Cansaran Ertas

Manual

Stability on similar slopes

HS68

Layer notes:

T 1F
Notes: Palandoken 2610 m near SPA Station

Palanddken Tue Mar 07 16:30:00 EET 2017 Air Temperature: -3.7 C Stability Test Notes: 46.52: Problematic Layer
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Conclusions

SPA stations can provide important snow component data in

real-time during a snow season (maintenance)

SPA data can be utilized in snow or hydrologic modeling
Manual ground measurements (tube, pit) can assist SPA data
Different assembly should be setup for shallow snow (<50cm)

6 SPA stations will be relocated for 2018 snow season

(due to urban and water effect, altitude, representativity)



Thank You



SPA Relocation
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