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HIEWFFET, T 51007054, 2 M KA GERIAE2EBE , 221 7300005 5. T IR 52 5l R &
JEBFFEBE , 15T 810016)

FEE . FEZRBURTN SR FRIE N 32 M B IR T R SCAb S5 52 W) T A7 76 S 3 1 NS08 () 22 57, =X
FAE O I R R G X, 38 )T ZNSRAH SR SEIFAF 5T . 3T H I 100 P K RER)
SEHBTRAIE , ISCA K ST 43 LA A 25 5% FLRE IR D RRIE , 20 W SR M2 RE VRN 215 s R B 800 , I
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DAHEE, TEHM . RSB RER X, i R T AR 58 5 — A= Wy B RE
BRI HR D A TR it RE RN 5 (R AR oA AN ISR 0 A SO LA e SR L AR X
TERBERBRFER G2, BT HEF A A M E TR T, THRSBE REIRTH 94 SRk
WE5E,  BAE B AR LR RE TR DR SR (I 5%, I D0 7 s UL IX 9 ] £
SR R AR

1 B35k SRR

TEF A KA 2896 TN, HbZ214T7 AN (HH73.9%) AEEHEYE, HE
BRETEEEARE . RMEASGEES, o, RIBERE X H A%, &
BENFAM BB E WA, Bl T DARBESCIE R E SO 0 R SR 1, fE
SCHB A, EZRAF X R BB R AR RANE . KBRS, e, WIS
FIAE SCHREA AR SERN_ I BRI ) 2 SR S iR AR 4 s B e e 10 Fr B 44 5%
VEMATLA A TRA, T8 H X 1S R UHR A B IR 583, JHlid g S 7E & R K
AR PRI, TR IR 5 R R . B)S, JET0 BaieErik,
110 KRE, NUAIF = mERFFEN: (1) FEGFR, A0 FESRARNZHE
FRREESE; (2) RERTHZRRRE, QISREIRA BRI . REURAE A S FnZhie . peilkin]
PPk REUEFHIEAE, WEARBIEXN IAEE . MR (3) KA A 2R, WfEFEFM
FroER e B AR B AR RN . BIBR AN R B S, RS T
100 A 3L . T EEULBHIIE, b TR AT BEAR I 5 B S (W A mF SN, 2T Xt
FIEATRRE” RIS, MA SR LB ERE | FRacH RKE A 5 H
FEPRF DA AR rp, T BE L SR R T T B 17 100 Epc AR 1 B B R B S ), Rk
A HA R B R 5T LLANFE e 3% . ARV AT i R, du i 20 R S S A TR R BE TR A G
N BTSN, DA BRI 5 S R e B AR

HRA 5148 M R BE NI AT ST AR, IRE5 6 TR X R B A B0, B A
FEERIEWA S AL PG, . R A A AL DT X Lo . BEAR ST & B
(1), VAMFZRREER AN 29058 TG, JE A RATHLIX 19 0.76 fiF, f&H AR A HuIX
NI 0.54 75 o AFEWCA ST BE T, B GEE AR N IR A G BE 1Y
4715 FEEMEH 4~5 NI R BERCR U REEAR Y 90% ) |, Hp 35 sh A0 S R EE RN
H—F,

R1 TEBNKFREHERER

Table 1 The basic information for households with different incomes

WAL iR A PRI PRI HETIRA A
3000~6550 6551~10000 10001~16000 16001~23000 23001~50000
[ B H Gy 16 23 21 21 19
FHEWA/TT 12250 18609 21571 35333 57526
FREMAE/ N 45 43 4.6 4.8 4.7
EIEF5IPAUNEIIN 2.1 2.3 2.2 22 2.3
P EZHEFRR/AR 9.7 9.0 8.9 8.6 9.0
[EREILIEIIPNUN 2.6 2.0 2.5 2.3 2.1

PR % 52 49 53 50 49
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70k Frow WG | Bt | 14

21 BREEMANER 6ol

BT S R AR AR« |
X FRBEAE AR E A, %, |
Vi GIETHOCRE IR B 5 |
W REERO KN, I sl |
SHMEIR M P A e SRR R |
IOREUREAY, SRR FF R AEIR T ZEPEIA
MU SRS (D, ik T w o ew a s
B, RERE BRI . BidE ]
FEFF. &I, Wy, VAR, W B ARG BE BRI ZA AR &0

,ﬂz/_:‘\%ﬂj([;aﬁg’ %%Eﬁﬁ\ EE jju Fig. 1 Awareness of the importance of energy with different incomes
FAGG AW T e IRAR SR AE R BE RE IR O th i B EE A, MRS XS LR, Mk
B FE R B HE A A L AT 60% , b FLEE SRR N 22 B R U R R 5
s J& TS AV RE IR TS FT . 58 M FE AN A ZRE 1T 75 P4k T[] S5 B
g, HEZEHIREUE 40%~60%2 1], FrxhF Rl A S s I A BRI 7, HE 2
BEGE THLT ORBHREM B AR, IFREIRAR “—rh—" 2RI
“U” JEHRHIE,
2.2 BEIRIHBEN

PG (LR ahEREtEamEml) (GB/T2589—2008) HAENRE RS —r i, H
SRk I, S, AR FSE . REFFLL L E TR R (kgee/kg) 4300 0.714
1.471, 1.457, 1.714, 0.571., 0.543. 0.500, HLHrnsi REL [kgee/(kW - h)] 470.123,
T ICHAGUEAZ SRR PH e A fift 1 o H LA R AKX AR 43 Z2 i 153 K FH B TE T 2% 5
EPW G, ArdRER (R2), RIS E A FKiE iy P 34 6. U5 & 5000
3485 kgee 113974 kgee, M {UAHZE 14.03%, KT HIRAZI L (2.5~15.71%), &
KF, S REIR AL G R P SRR IR A L BIAE 2, 4l i B 48.66%F147.99%, TV T
REVRAN 7 L6 3.35% . FERS mh AR VR 5 18T, R B R MR IR, I 2 B Y 35% A2
i WAL AR LB (5.10%) , {HBEE WA BB InE g &, I3 s% b

F2 RERBHBHEMEN

Table 2 Quantity and structure of household energy consumption

o IR PRI A LYON A A
kgce % kgce % kgce % kgce % kgce %

P 1200 34.43 1021 30.10 1307 41.14 1150 34.46 1364 3432
balii 200 5.73 191 5.62 153 4.81 241 7.22 195 491
S 67 1.94 220 6.50 50 1.56 49 1.47 152 3.83
WAL= 103 2.95 134 3.94 182 5.72 214 6.42 257 6.47
HLT 96 2.75 109 3.22 124 3.91 120 3.61 132 3.32
sk 1100 31.56 998 29.41 486 1531 726 21.77 664 16.70
FiFf 314 9.01 290 8.56 277 8.73 647 19.39 857 21.55

GES 406 11.64 429 12.65 598 18.81 189 5.66 354 8.90
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3.36%. TEAER MmBEIRAR Sy, HAE IR L BB S A B IR RRAR AR A B e A
FREMIBERTY 2 i 5 LA 9K 31.56%F1 16.70%, AH2Z3 2 4%, FEFFAEAR . TP kA4
WA R E I FH EL I R e 10% 2847, ARAE TP s B R A SREE i o Eak 31 20%
REAFGE R, BRUR M AR 25 i BE R A FH () AR R 22, ZESCb i rp o & 8, eAK
A e I R BE T REVR B e BT AR 4T, R AR 2otk
2.3 BEIRATIRS I

BT TR S 38k, FRRIARIURMEGE IR A AR RIME . R . —
B GHHER A" SR, IR T 5. 4. 3. 28145, 4555 R (83), iR
AL RAFHEF 1551 3.26 47, J& T “LWERIME” 2%, gy, FEFF. FIEL #SE. KM
AE . BB TRAIM/AE TR R A SR R AR AR MRS A5 4 4 il R 3.28 0 315, 2.87. 3.16.,
290, 3.75. 3.07 F12.88, XFh; “LLECIRAME, FRAHIME, —. HRRCRIXE, —B . R
ME L HLASRMERN—B” S BRIRATK IR A, MRS R AN RIS Z2H 2R 2 1Y) R
PR ARAG AR 09 R 351, 336, 3.36. 2.94F13.11, BT EILAFEESN, SIA
FEEMREUR nARAFPE YA+ “HLERIME” KT, Hod, R AR BEAEME % . VI 4E
. BACSE LRI R T CHUERIEXE” KO, REFFROIRICGESC “—B”, i
WA FKBEFARIEGC R “— " BREIE A TI/Ae M . AL ARIARE, ARG %
o CHEREXE” . MBERALARE , REZREIRARBUEEEN: i 2 2R Ty . B5FF . &
F&. Fide. KBHRE. Mrc. ISR S mURRATAL, WAL AR RE IR Y 3R
FEBEMERAR Y I N 32 2% 32 2B/ BR L, 1A= 9 o R VR AN AR BT (3 FLAN A il B
Y E R E R . BRRARIUERE B AR A R S L R e AR R 22 7 o TR SCHE T
AR R, R P 2 Rt S A TR SR EURE T PRI X 174 D PR IR 1 R A 0 1Y) i T 15 it
MRS, A BTN AR AZ BRI MRS B e RS AN A5 S K s, M Hb s RS
TP LE . FEATSERETR

#3 REMTFRRERERE

Table 3 Difficulty in obtaining energy for households (%)
e Ak I Ll PRI —f& R E Y W5 A
CiW)} 0.95 43.82 38.54 14.83 1.86 3.28
U9/ 16.75 54.48 20.67 4.52 3.49 3.78
RRTHIE SR 23.34 29.96 11.24 0.51 34.96 3.10
WIS 31.20 13.95 333 0.81 50.70 2.67
s 5.97 41.61 2425 23.92 426 3.22
FhFF 4.72 33.21 28.38 30.95 2.73 2.95
EES 8.12 25.46 30.96 13.32 22.15 2.97
KIHRE 20.04 24.93 15.34 9.30 30.39 2.80

2.4 HEFIRBUR R RIE

FIRFE 2 LIAO AR T2 A3, R EZONER . /A2 . Fok L JHsAn
RS 4RI (R4), HRFEMGERSIPURTE 22 =R, 20K AR
TR A (EREEETTI, W R U L2 AL LIRS | REAT AT 2
N ERBEG Y BREIR, AT B2 ZRE B KR A LA Bl Ae < 22id A7 FHAE N LA
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F4 BERAERILGIDH

Table 4 Analysis of energy use and proportion (%)

, W . " i

R R TR N N N T
H7J AP e, MISEZRH . 87.50 100.00 100.00 95.24 100.00
¢ ) 3 [IEN T 81.25 100.00 85.71 100.00 94.74
VRIS IESE PSR 93.75 82.61 95.24 95.24 84.21
WS W31 JOE 12.50 47.83 47.62 38.10 42.11
Lk FIRE e B 87.50 91.30 71.43 85.71 78.95
FhiFE HZRAT. AR R, HE 81.25 60.00 76.19 60.48 73.68
GES AZRAET" . BHCRE  KEE . BUE 37.50 65.22 52.38 71.43 63.16
K FAfRE FIREE R A ] 12.50 39.13 52.38 47.62 52.63

TRIMANSEI o 3o FEMHR I, ANEIAZREREE R a g 25, piliniE
me. BT FEFF . BRSRAETE A WA R M ARG, L 60% LA by B EAEARILA
FREH I A R 37.50%, FEH R GRE P48 5] 71.43% ;K FHBETE = AT
A G BE 5 o AR 50% A0, FEARMCA RE TP AU 12.5% . 78 S5 b i F rh &
B, EAER, fE CIRBFEAART F1 CIBRBHAK BORRSET, DIEANRER EMAEY T
REVRAH FH 7 L2 B e, 3t (i A5 ) 755 o BE VR A T RS T 580, BRI 3o A 2 70 £
WEG S, AR X IRGEF A TR EN R
2.5 BRI B MINE R

A Ko A=y o A BRIRAE T D o R v ™ AR B & AT Y ) E s A ik . A&
Ak, Wi, R ABURA SR, HiHE AR R

G,=SEB,

Kr: G i RPRRIR IS j Pl & AR5 S HE R (g) s ECASS PP RE IR Y 52 FRIH
Feit (kg); BNES i FMREIRAYEHE, AR = SAAS I I HE R+ (g/kg) . MRAEREA AYRE
U505 Y E 5% SCRRP", BEES 7 165 b DX R VR 5T 2 R DX AR = AR KA 9 XA 5
%, JFEEEME T, PAFXKIEHERHE T (£S5),

RN, AR X RES A CO,. NO, CH,. NOx. SO.HITSP = &5l

x5 BESEMTEMHEEETF

Table 5 Greenhouse gas and air pollutant emission coefficients

S| CO., N.O CH, NOx SO, TSP
TR/ (g/ke) 1963.35 0.04 1.47 1.83 9.59 1.82
Hah/(g/ke) 3448.94 0.06 1.12 7.94 0.20 0.12
LEh/(g/ke) 3515.04 0.06 1.11 12.60 0.12 0.12
WA= /(g/ke) 3127.81 0.02 0.05 2.20 0.18 0.00
i 1/[g/(kW - h)] 147.61 0.06 0.36 0.89 1.37 2.55
st/ (g/ke) 1522.99 0.14 2.36 1.44 0.46 5.34
¥ /(g/ke) 1318.45 0.14 478 1.75 0.45 18.77

E3%/(g/ke) 903.59 0.10 3.76 245 2.64 20.40
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9 1856.87 kg, 117.10 g, 295.14 g, 254.46 g, 451.87 g f1520.74 g. W% SARMTG YL
Heloit =2 5 REA Y e IR A P A5G . o, 29 50% 1 COL I HECR R B T4t
B2 . R 3 . SOLFE AR A GRE T A i ey, 2™ ARt e (IR = S A SR JE
M) 1.34% . TSPAER A FEE =40 6.33 kg, & T o4 i AR 0 s A K i
1.67 kg BEMACKER, M EAHMTG L0077 RSO 3 2%k 2 EAH . Rilk
NG BE T A B RE VR A AR PR i, T A 9 S BB R 1 25 SR HE I Pk, B
e A A ST R

®6 FHEANHRESEMTRMALIER

Table 6 Per capita emissions of greenhouse gases and pollutants in households (kg)

CO, N:O CH, NOx SO, TSP
R A 1924.91 0.12 2.96 2.52 4.56 5.02
FRIEA 1930.58 0.12 2.94 2.81 425 5.07
FA 1652.67 0.10 2.64 2.34 495 495
FERA 1714.07 0.11 2.72 222 3.95 4.66
A 2062.13 0.13 3.49 2.83 4.89 6.33
S 1856.87 0.12 2.95 2.54 4.52 5.21

2.6 ZKEEREIRYBUR
Yy o LA SR ST IR E O A, B TR TR IR R BB
LARBERON ™ REIR B0 sl B B AR L AR = BT BOR AT T

%, ME T ISR N R REIRY) PR SR AT ATk ERIR (182, K3).
| 116 | 66 66

HfE, 116, 3.34% 33 KL, 66, 1.90%
1209 1038

Wg3K, 2079, CLffi, 2358,

59.84% W, 1209, 34.80% 67.86%
795 0 FATR, 167,
FIPRAE, 795, . 4.80%
22.88% Bisk, 795, 22.88% MR, 302,
l 178 8.70%
' UK ,
I 184 WALS, 178, 5.12% | ’
FRET, 600, mmmk 221) % 5%23/]456' :
XL, 5 X - T 92%
[ hR293 77 o 276 -
17.27% | TEFE, 477, 13.73% | | K. 648,
| [\ |30 88 2 ' 18.64%
|| 1307 ZH%, 395, 1137% | 1 :
| 196 I 196 |
: P, 196, 5.64% [N ARG, 196, 5.6411"6/0 o) |
108 108 | R FE Rk
| 108, 301% | I, 108, 311% b RERERke
_ o kmaete o, mewRM ) ReWENE ,{___jﬁ_ﬁﬁf_ﬁ____
| |

B2 SFEMCAZBERETRY) B
Fig. 2 Energy flow of average household income
ZEAAIIT I, BRI RUHBER BB R 2 67.86%, 4 13.50% 434578 Jy &
ARIKFEI T3 IMEFT 29 18.64% 38 43 A8 Jy il = AR MK 5 52 (K12) . DMK,
W AN ST LR R SR (F3), AT LR BRI 2 5 RE RE VR 1Y T AR
TR (51.64%), BB AKX ISR AR IIFEEHRET], HRZIER | &I
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Fig. 3 Energy flow of households with different incomes

SEREVEN F 5 ST HIREIIHAE 1 H BEIELE A 7.66% M RETR . AR A RIE REIR ML 32 %
WA (57.16%), B HBE R Z LR R A FEN T, IR FREN RIS R A5
E, AR THEATANE s Sl HTBEIL AL T REIRE Y 6.36% . Il A K EEIY

SKHTAFREIR (5 LN 55.77%, WUBERIEE FHRE 2O . B SeAIRS AT 2cid FIBE L AR
BRI 8.74%. MARE , TEREIAARIOT 1, AR H S EE (Y 1wl BE I L 49 L
BARIE, =S RE K AR AT A7 FE 225 5 RERA R F A5 SO A BIE AT G,
A A K IE R R TGS R e o

3 Zhip

bR RE R R REVI P RN I I e . BRARIRS AT, A PHRESE I 1 RETR A (o &
PRI . ZRBEREVRTN P i ik 2 sk . R . X MISil JHAESE, HRZ %
FHREDRAS G A9 T7 ST R T 3l . AR5l TR b, 5 i HIAG R /N 2 g
B4, RINEFRB R AR, [N, Gl M R RE IR Y B sz, A7 4]
TP AR EE R RERTH 2R E A B BV HL R R A28

TEDRRREE Fh A YL, SCAR K8 e ) RS BT S A T iR, S 1) 1
PR R A BETRAEA T 2™ [RIME, SRR Z A Iy, BRI S A58 12 i 7 il 1R
REVRIL AL, H AR RERREIRIH SIS 2, (HA R AETR A TH FE B I LU AR A K
JEAREY, HARSCRI, MFRBEWAZET TR, AR 2 R AR NS I E 22 15 7 384T .
ELTE, I, REUR LG b T AL SE Y A M SRR L S A R AT
A, RTREIRBGHBERR™ >, [RINRSAT | HrEeas — K REIRIALE ™ A A 15 YW i i Y
2 MR BB R, JCHRHA L, JLE . AR EZ R ED, NI, #—
ARG REIHI O], S e REMR A A AR, K A s g AR 25 ST e e . 2Bt
AIRFEE A SR B BE S5 o B0 L X SR B RE IR 2 S A, EEHR I DI —
JERFERIR R IBHAMT BHGERT SFE BN, FERASEY RIS
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RARUR, (RN HESE S RE RE VR 28 AT T AL MR St AR Y s — R S S RE IR REAH S0
MUK, st ) AERE R R B, SR THE I REIRME NI AR IRERE Ty 5 — R TE X DX
KR G, DTS s DR S5 A 285 o A T e it DX R e 11 ey 2 MR e O 25
S IR LI
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Household energy consumption characteristics of the Tus
ethnic group in the northeast of the Tibetan Plateau
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Abstract: Energy plays an important role in social and economic development. Household
energy consumption behavior has a wide range of connections with regional or global social
ecosystems, and has significant spatial and social differences under the influence of culture and
geography. China is a country with multi- ethnic groups. The ethnic areas in China have
different characteristics in terms of production and lifestyle, climate conditions, cultural
traditions, and other aspects and also show certain characteristics in the consumption of living
energy. However, the research on the energy geography of ethnic minority groups' households
is still on the initial stage and lacks a first-hand data survey. Based on the special geographical
characteristics of the Tibetan Plateau, this study focused on the 100 Tu's households in Qinghai
province and carried out field investigations. From the perspective of overall investigation and
income-based groups, we compared the characteristics of their household energy consumption,
calculated the environmental effects, constructed an energy flow model, and visualized the
household energy consumption input- out flow. The survey results show that the per capita
energy consumption of Tu households is 3473 kgce, and the energy resources are mainly coal,
firewood, straw, and cow-dung. By comparison, we found that the energy consumption of low-
income households is 3485 kgce, while that of high- income households is 3974 kgce. As
income levels rise, the energy consumption structure gradually changes to diversification, and
the importance of energy gradually turns from biomass energy to commodity energy. The
survey shows that the convenience of household energy access is listed in a discending order of
electricity, straw, animal dung, fuelwood, solar energy, coal, gasoline/diesel, and liquefied gas.
The per capita greenhouse gas and pollutant emissions of households are 1872.21 kg, of which
CO., N,O, CH4, NOx, SO, and TSP are 1856.87 kg, 117.10 g, 295.14 g, 254.46 g, 451.87 g and
520.74 g, respectively. In the future, the Tibetan Plateau region should enhance the use of clean
energy, and promote the sustainable transformation of regional household energy consumption.
The research results are expected to provide scientific support for the clean energy
transformation and sustainable development on the Tibetan Plateau.

Keywords: household energy consumption; Tibetan Plateau; environmental effects; energy ma-

terial flow mode; Tu ethnic group



